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John Rhea Baiton

FREDERICR R TiioMpson, M D *

1 beg eave to call the attention of my profes
tonal brethren to the following paper believing
hat it contains some new views, in relation 1o
\ deformlty and lameness, hitherto 1 think ex
sluded from the surgeon s list of curable com
dlaints, and one of the opprobna of our art
[ allude to a firm, bony anchylosis of the human
jolnts.

BARTON

In these days of general orthopaedic in
terest m hip arthroplasty In which various
types of endoprostheses are utifized it is in-
teresung to review the work of Dr John
Rhea Barton, of Philadelphia who in 1827
first sumulated our interest in thus subject.
Many have not had the opportunity of read
ing Barton s ongumal paper entitled On the
Treatment of Anchylosis by the Formation
of Artificial Joinss 1t had a far reaching ef
fect on the surgical concept of the treatment
of suff jownts by lus confreres representing
the new American School of Surgery in post
Revolutionary times and was quoted widely
m E

Barton then 32 years of age was a young
attending surgeon on the staff of the Penn
sylvania Hospital in Philadelphia He had
scen 1 the hospital a sailor named John
Coyle who had fallen from the ship s hatch-
way mto the hold a year previously and sus-
tuned some type of fracture of the hip The
hip was ankylosed in an adducted position
with about 50° of fleon. Due to the lack
of roentgenograms 1n those days optnion
varied as to the real natare of the primary
mjury sustained. Some surpeons considered
it to be due to a dulocation others to a

New York, N Y

fracture  There was a history of prolonged
inflammatory reaction in the hip following
the injury so that the patient had lamn in bed
for 5 months with hls thigh drawn up to a
nght angle Barton described his careful
examination of the joint and ruled out dis
location because of the relative positions of
the greater trechanter to the anterosupenor
spine  He felt that there had been an exten
sive comminuted fracture with disorganza
tion of the joint, followed by subsequent n
flammation, and that later true bony anky
losis had taken place  The patient was placed
n traction for several weeks to determine
whether the ankylosis was fibrous or bony
but the jount failed to change 1ts positton At
about this time the patient fell under the

John Rhea Barton
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care of other colleagues and Barton did not
see Coyle again ontul a year later, when,
finding him still in the hospital, he began to
think about an operation that would correct
the patients severe adduction flexion m
ternal rotation deformity and also give um
active motion of the joint Essentally he
planned to perform o subtrochanteric oste
otomy and, after the “irritation” had passed
away prevent the formation of bony union
by gentle and daily movements of the imb

Since hus reasoning 15 interesting in view of
our later knowledge of histology and sur
gery I quote extensively from his article

In thn proposition four material points pre
sented themselves for consmideration viz, the
practicability of the operation the degree of sk
to life consequent thereto the probability of
bewng able to arrest ossific re union and the
reasonable prospect of benefiting the patient
thereby The arguments I adduced in favour of
such an operation were these That the anatomy
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of the part did not present any insurmountable
obstacle to It The fear of culting into a joint
was not to be entertained here since from pre-
vious dhease all the characterksies of a Joint
were pone svnovial membrane destroyed cartl

coses, and total Insemibility 1o paln after a
sufficient lapse of time T had also witnessed and
[they} were encouraging arguments In the

ration here pr d no such great strength
of llgaments ay will support the body would be

lages absorbed and an 7 of the
head of the femur with the acctabulum  had
taken place  That the shock to the vilal system
would not probably be me than is fre
quently endurcd from accidental injuries and
other operations  That If the opinlon com
monly assigned as the cause of the formation of
false joints, after fractures be true such as fre
quent motion in the broken ends of the bone
a defioency of tone in the system etc  these
agents could be resorted to with promising re
sults.

In order to decde the important question as
to the benefit which the patient migercasnnnbl(
be expected 1o derive from such an operation it
was necessary to comsider how nearly a joint,
thus artificially formed would resemble n its
comtruction and functions the natural articula
tion. What chanpe the divided ends of the bone
would underge whence would be derved ts
cartilapinous surfaces, its ligaments its capsule
and its synovia and, finally what was to restrain
its undue motions. My hopes of improving his
condition, were founded upon the following facts
and observations in relation to these points.
That a bone onee divided, in a person otherwlse
healthy must again unite cither by bone or by
lgament no case to my knowledge, belng on
record where a broken bone remained always
afterward destitute of attachment between the
divided extremities except in cases where one
of the fragments has been so small or so scantily
supplied with blood, as to be unabie to contrib-
ute its part 1n the restorative process being
wffictently vascular only to retala its own vital
ity as in case of the separation of the head of
2 bone If therefore, osuflc union should be
arrested liga dhesions would maintai
the connexion. Wnters observe and it is con
firmed by my own expenence that when a frac
ture does not become consolidated in the course
of time the rugged edges are removed by ab-
sorption the ted ends become condensed,
1mooth and poluhed, and tipped with a kind
of cartila, substance they are likewise
inclosed within s« sort of capsuie Observation
has also proved to me, that this ligamentum
structure  formed around and Ing the

required since from the trannierse section of
the trochanter bone will rest against bone and
strength in them only to prevent distocation
would be necessary  From my inquiries into the
manner in which this joint way to be lubncated
I did not expect that a synovial membrane and
fluls, in all their characters, would be generated
but ample proofs were not wanting of the
immediate revources of nature in defending
parts from injurfous fnction in whatever part
of the body it might be required either by an
exhalation from the adj structure or by
In the common

the intervention of a bursa
false joint where motion Is discournged as much
ns possible sufficient molsture is there exuded
to prevent painful attrition It might reasonably
be expected, therefore, that where motion was
continual the lubricating molsture would be
more abundantly exhaled In un-umted frac
tures, the false joint is uncontrollable because
there are no muscles specaally adapted for its
restraint but in the joint thus to be formed, the
wiif alone must influcnce the movements since
nearly all of the muscles which exercised their
control over the original jont would be care
fully preserved to have a similar power over
this which ls In fact a mere transfer of the
int of articulation and rewstance from the
ead of the bone In the acetabulum, to the upper
end of the shaft of the femar aganst the t
trochanter B g
Although 1 did not think it essentlal to the
melioration of my patients condition that the
ends of the bone should at its section undergo
any change further than by absorption of the
aspentics, I did believe that nature would not
passively witness my labours to effect what she
has 30 often henelf endeavoured, unaided by
art, to accomplish, but that she would be ready
to co-operate with me, and to extend to comple-
tlon that which humnan art alone would be in-
caﬁablu of—the formatson of a new and usefnl
joint as a substitute for that which discaye had
annihilated, either by the conversion of the
trochanter into & socket, or by some more wise
design.

mdsoflnoldfnctum,h?onwcdofgreat
strength s0 much so that T have in several
i it d persons tning the entire
weight of their bodies on the ligaments of a false
foint, requiring only lateral support to the Limb
The freedom and latitude of motion, in such

"‘I‘hm views were fully explained to ny

gues, and were panied by the assur
ance, that my patlent had been falrly appraised
of his present condition and of the nature and
intentions of the that he
had not merely acceded to it, but that, after
placing the sufferings, the difficultles, the risks
to ufe the chances of failure, and the dangers
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eventually of apgravated lameness in the strong-
est and most exagperated light, he had expressed
his wilkngness to endure any pain or duration
of suffering and to subject himself to all hazards,
for the remotest prospect of relief

Accordingly on the 22nd day of November
1827 asusted by Doctors Hewson and Parrish,
1 proceeded to the operation publicly in the
Pennsylvania Hospital.

The intepuments and fascm being divided and
ralsed, the muscles 1 contact with the bone
around part of the great trochanter were care
fully detached and a ge thereby made Just
large enough to admit of the insinuation of my
fore-fin before and behind the bone the
tips of which now met around the lower part of
the cervix of the femur a little above its root.
The saw (Fig 3) was readily applied, and,
without any difficulty a separntion of the bone
was effected. The thigh was not released and I
immediately turned out the knee extended the
leg and placed the imbs side by side by a com-
patison of which n reference to length, the
unsound member betrayed a shortening of about
bolf an mch This might have been caused
partly by a dstortion of the pelvls. Not one
blood vessel required to be secured. Unlon by
the flrst intentlon was not atternpted the lips of
the wound were only supported by adhesive
plaster and slight dressings. The paticnt was put
to bed and Ocsaults sphnts were appled to
support the limb

The operation though severe was not of long
durntion, 1t being accomplished In the space of
about 7 minutes.

Barton dressed the wound daily and
notied the anticipated secretion of pus on
the sixth day and the appearance of healthy
granalations on the eleventh day Beginnmg
on the twentieth day after operation, and
while the wound still was granulating and
drainmng, the mb was moved cautiously by
Barton in each direction to resemble the nat
ural movement of a sound hip joint. In doing
this he was careful never to use violence or to
continue 1t or repeat it so often as to occasion
any permanent arritation. A sufficient time
always was allowed for the patrent to recover
from the sorencss of the last motions before
the limb was disturbed agam At first it was
necessary to allow an mterval of several days
betunecen the movements 1n order to obtaln
a subudence of the wireness However in

the course of a sh 1t ume as the part became
more Ineosible t¢ p n from this disturb-

ance the hmb was moved more frequently
Active motions of the hip werc encouraged
at about the sixth week. On the patients
sixtieth day the wound, having healed en
tirely and all appearances of mflaimmation
having gorme Coyle wus assisted carefully
from his bed and, arded by crutches, stood
erect with both feet reaching the floor Coyle
estimated that he bore 10 or 12 pounds of
weight on the weakened limb for a few min
utes. He was able to advance the leg ac
tively and to rotate it shghtly without pain.
The following day the mb felt a little sore
and some fluctuation was discovered ante-
niorly which, the next day drained a quan
tity of fluid
At his eighth week

the patient, in the presence of the medical
clags of the hospital, walked around the room
several times, then held out his crutches, show
ing he was capable of sustalning much of the
weight of his body on the Iimb without pain On
being asked whethrer he felt as if he had, at the
hip solid support for hus body he answered in
the affirmauve.

The following month Coyle developed an
attack of erysipelas with abscess formation
in the previously healed sinus  This cleared
up within a few days and did not cause any
pain on movement of the foint there nor did
it seem to impede the movement of the joint.

By the end of the third month Barton
noted

he arises m the morning and retires not
until night in the meantime amusing himself by
cxercise in walking, which he now begins to
accomplish by the ald merely of a cane  Time
only seems to be required to enable him to walk
without even this ausistance The following s
the degree to which he can perform the move
ments of his limb with ect ease By measure
ment from a straight line, he can advance the
foot 24 inches in stepping backward 26 inches
in abductron 20 inches in rotatlon inward, 6
inches and outward, 6 inches. By the fourth
month the patient was able to walk a short dis-
tance without the aid of a cone and continued
1o improve from that polnt onward

In concluding his paper Barton stated

Having now established the fact that an artl
ficial joint can be substituted for the foss of a
natural articulation at the hip it becomes a
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matter of Importance to ascertain how far the
same principles are applicable ta the (ormation
of new Joints in other parts of the body where
natural motion has been lost My reflections on
this pont have not presented any forbldding
circumstances but it is not in every joint that the
loss of motlon would be sufliciently important
to call for the aid of a painful operation The
most serfous evil s sustained by the loss of the
tup knee shoulder elbow great toe and finger
]oﬂm and of the lower jaw These, I believe
may all come within the reach of amendment
by ‘an operatlon, if the muscles which mave
these respective joints are in a sound and cffec
tive state. If they have been lost, It would be
probably wrong to form a joint since its un-
restrained motion would be more troublesome
than a rigid lmb A trmansvene section of the
bone would be proper if the operation were to
be attempted at the shoulder knee fingers, or
toes, but an angular drvision would be necessary
at the elbow In order to preserve some resem
blance to the natural point at this part I have
therefore given in the plate, a sketch of an
mch{lmed elbow in the straight and angular
position and the manner in which the section
would be most advantageously made.

Coyle enjoyed the use of hus artsficial joint
for 6 years dunng which ume he worked as
a trunk maker In a subsequent paper On
a New Treatment for Certain Cases of An
chylosis Barton gave 2 follow up on Coyle

The patient upon whom this

tion was
performed enjoyed the use of his artuficial joint
for mx years, dunng which he pursued

8 business (trunk making) with great industry
eanung for himself a comfortable sustenance
and a small annusal surplus. Pecuntary lomes,
howerver through the revertes of those in whose
bands he had confided ha means sunk tum into
a state of dency and desperauon, fok
lowed by habits of intemperance Thus, with all
the train of evils, abuse of health, etc was no
doubt the cause of the change which afterward
took place n the artficial joit. It gradually
became more and more ngid eand fimally ail
motion ceased in tho part. With ths exception
the benefits of my operation were retained and
fully a ted untll the period of hus death
for as ¢ hmb had been freed from deformity
and restored to a weful poslion he had no
occasion, even for a cane to ald m walking
Daring an attack of Astatic cholera he expressed
& denre that I should be sent for in order that
be might renew his bequeat to me of the parts
interested in the operation. Hg, recovered from
the cholera, but subsequently died of phthisis

pulmonaris The autopsy exhibited the parts a3
described In the published case with the arti
ficial joint anchylosed a change which had been
effected within the two years previous to hls
death  With ordinary care in all probability
this would not have taken place

‘The final history of this case presents now the
Important fact that benefit had resulted which
fullb,; requited the individual for the pains he
had endured and were comidered by him even
after the closure of the joint, yet an ample
reward for the operation he had undergone

John Rhea Barton, the son of Judge Wil
liam Barton, was born in Lancaster Pa in
April, 1794 His grandmother was the sister
of the well known astronomer David Rutten~
housc on unclke was the early naturahst
and antiquaman Benjarmun Smmith Barton
John Rhea Barton served his apprenticeship
in medicine 1n the Pennsylvania Hospital
tehing his medical degree n 1818 He
worked under the cclebrated Philadelphia
physicians Philip Syng Physick (who treated
bone nonunions by the scton) Dorsey and
Hewson In 1823, when he was 29 years of
age he was appointed to the surgical staff
of the Pennsylvama Hospital, He showed
unusual I skill and y which
directed his endeavors toward the treatment
of frmctures  In operating, he was ambidex
trous and rarely changed his positron at the
operating table  He is credited wath devising
the figure-of-cight bandage for the head and
thus dispensing with the clumsy devices then
i vogue in dealing with fractures of the
lower jaw He introduced bran dressings in
the treatment of compound fractures which
as his biographer kelly states actually were
an excellent breeding place for myriads of
bedbugs His careful, precise observations
lcdhhntodcwﬂbenramtypcofgublm
umohhecarpuxt}mtw-asmodatcdwnha
fracture of the artrcular rim of the radius
WhlchtDthjsdnyuanwnasaBartou;
fracture of the wrist. In the absence of
roentgenographic confirmation 1t 1s aston
1shmg that he could separate this entity out
of the Iarge group of Colles fracturey pre-
sentmg themselves to lum for treatment, His
three most noteworthy surgical contributions

to the literature are the paper described
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above, his Longitudinal Section of the Lower
Jaw for the Removal of a Tumor and his
New Treatment for Certain Cases of An
¢hylosfy in which he presented the principle
of a wedge osteotomy at the knee for the
correction of a right angle bony ankylosis of
the knee He wired a fractured patella as
early as 1854 and, although his patient died
of postoperative suppuration, Barton be
heved that he had established a new prin
ciple In the treatment of these injuries.

Born of distinguished forebears and edu
cated under the tutelage of great teachers of
his day his ingenuity and incentive were
stmulated to place him in the forefront of
that group of early Amencan surgeons form-
ing the vanguard of the new American
School of Surgery As Oliver Wendell
Holmes sald, Gemius comes in clusters and
shmes rarely as a single stac ” Personally he
possessed an easy dignity of maoner a
cheerful disposition and a heart full of
human kindness. His quahty of personal
magnetism was noted particularly as he
made rounds in the hospital he spoke words
of encouragement to each bed inmate and
keft sympathy and comfort in his wnke Ag
new said of him

With all his other qualities of head and heart,
Barton was a man of great simplicity of life and
entirely free of all appearance of cstentation or
display He moved quietly among his fellow
townsmen without drumbeat or flaunting ban
ners | remember well his equipage  Not a
showy phacton drawn by flery ateeds whose
pedigree might be traced to the stalls of
Solomon, no buttons, no tigers, no ous
fackeys to herald the presence of the man but
a plain substantial horse and buggy dnven by
those hands whose cunning had wrought so
many marvels of surgical skill

His first wife died later he remarried

Althongh the Dictionary of American B:
ography states that he retired from active
practice i 1840 hus obituary In the Lancas
ter Intelligencer of 1871 states that in the
steady pursuit of his profession for 30 years
he acquired an ample fortune which was
increased largely by hk marnage to the
daughter of Mr Jacob Ridgway At any
rate 1t is difficult to unearth further bio-

graphical matenal of this distmgusshed man
who 1n the first 17 years of hus practice was
responsible for severnl :mportant Jandmarks
in surgery In his later years his practice was
chrefly a consultative one Ius advice was so-
licited by both physician and patient when
difficult surgery was contemplated

Upon his death 1n his seventy-seventh
year his wife bequeathed $50 000 to the
University of Pennsylvania to endow a Chalr
of Surgery the mcumbent of the Chalr to be
designated as the John Rhea Barton Profes-

sor of Surgery The distnguished surgeon
I S Ravdin now occupies that Chalr
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Indicauons and Conuandications for the Eaily
Use of an Inuamedullary Hip Prosthesis

Frrorrick R Tiosmrson M D *

In discussing the indleations and the con
traindications for the early use of an intm
medullary hip prosthesis one must keep in
mind 3 salient facts

1 A well healed and well nailed fracture
of the femoral neck that has not developed
arculatory changes 1s betier than any type
of hup prosthesis  Such a femoral head 15
alive and with normal metabolism 1t should
serve the individual unul his death  Ultimate
breakage of any prosthesis is possible

2. An arthntic or aseptic necrotic head of
the femur in a young ndult wage earner has
no better therapy to provide long hours of
bard work. wthout pan or fatigue than an
arthrodesis of the hip

3 The pnime indscation for the use of an
artificial hp of any type 18 as a salvage pro-
cedure (Fig. 6)

1f these sound orthopaedic dicta are kept
m the forefront of the surgeons mind in
forming surgical judgments there will be
found justifiable indications and special it
vations that call for the carly use of an in
trarmedullary hip prosthesis

In genern! the intramedullary type of hip

prosthesis can be used in all ipstances an
which the Judet, or femoral neck type can
be used The early reluctance of some to
cut away a seenungly healthy neck of femur
has disappeared, n view of the mechanical
stress advantages to be gamned from this
¥pe 2 opposed to the Judet type Eather
type will work satsfactonly if 1t is inserted
under the proper conditions and indications,
* New York, N Y

but there is less chance of subsequent trouble
if the intramedullary type Is used standardly

The most common abuse of the use of
endoprostheses is in fresh fractures of the
femoral nech One s surgreal judgment may
be infi cd more by f 1on for the
new surgical tool than by the sound ortho-
paedic dicta mentioned above More often
it 15 o casc of one s surgical judgment being
influenced by the immediate advantages,
cconomically and functionally to be ob-
tained from an artificial hip rather than the
long term advantages of a more costly
longer convalescent procedure of primary
hip nofling. Often the surgical judgment of
the surgeon 15 based on his own particular
experience with the type of fracture involved
rather than on the over all picture of what
1 to be expected with that especial fracture
throughout the land. Common instances of
the improper use in fresh fractures of the
endoprosthesis are 1n (1) the high head frac
ture (2) the aped and (3) the Pauwels
Type 3 fracture

The High Hend Fracture. In those
high fractures of the femoral neck 1n which
the break has occurred close to the head 1t
self and hos left only a small bony fragment
to be engaged by the Smith-Petersen nail,
some surgeons believe that an endoprosthe
s 13 indicated because the head fragment 1s
dead and will not unite (Fig. 1) The bone
in thess small head fragments is no more
dead than 1n fractures that occur at farther
distances down the femoral neck, Tt 1s dif
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Fia 1

A high head frocture 7 years
after nailmg with “tclmoglng healing™

that resulted in a short neck but a viable
head.

ficult to find any convincing evidence that a
femoral head is alive after the neck has been
fractured Regardless of the fact that the
head is dead there is no doubt that the live
neck does umte to the dead head. Proper
revasculanization takes place during the en-
suing months after the hend has been 1m
mobilized adequately by the pail and ultf
mately a viable or living, head is secured
This process tokes a considerable length of
ume probably close to 9 months. It may
oceur earher wath proper immobilzation of
the fracture site and without the detnmental
effect of early weight-beanng. Inadequate
immobilzation, inadequate circulation and
other causes seem to produce absorption of

portion of the femoral neck durnng the so-
called telescopie healing of the fractore site
(Fig. 1) However a living, vable head,
whether obtained 1n a few months or after 9
months gives an excellent hip without pun
or limp and with perfect stability Small
head fragments are infrequent, and every at
tempt should be made to secure bony union
by the standard naling procedure  The
pmslhcsls should be saved for the excep-
tional case 1n which other special factors

justify the use of the less efficrent metal head
affording early ambulation If the fracture
should fal to heal or if nseptic necrosis
should develop after healing, then the sal-
voge possibiliies of a prosthesis are justifi
able

Special factors become more clear cut
when seen in therr proper relationship to the
known over all picture of displaced frac
tures of the neck of the fermur Cleveland
has shown that in these displaced fractures
there will be at least a 20 per cent incldence
of nonunion of the nmlked fracture Of those
fractures that go on to unton another 22 per
cent will develop aseptic necrosis. These fig
ures do not apply to undisplaced fractures
in which the results are much better In the
dusplaced fractures therefore the over all
picture Is rather grim with its 58 per cent
excellent results On the bright side of the
picture however Cleveland has shown that
about half the patients labeled aseptic ne
crosis have no pain and consider the results
excellent, in spite of the poor rating given
them by the doctor Therefore from a clin-
fcal evaluation alone the results can be con
sidered good In roughly two thirds of the
nailed fructured necks of the femur

The Aged A real controversy exists
over early use of the endoprosthesis In the
aged When the over all results of hip frac
tures, as mentioned above are balanced
agamst the prolonged convalescence and the
cost of a standard hip nailmg 1n this group
many special factors justify the use of the
endoprosthests. Age however is relative
Bony union hns been achieved In the tenth
decade in fractured femoral necks with the
patient able to walk without pain with the
aid of a cane mn 9 months as well as or bet
ter than would have been possible with the
primary use of an endoprosthesls A pn
mary nailing holds less morbidity in the
hands of most surgeons than the surgery
necessary for a prosthesis therefore age is
not necessarily 2 primary Indicatron for its
use  Specinl factors are nt in some
cases and may justify sts being employed
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Fra. 2. A Pauwels Type 3 fracture It ks not an indication for a primary endoprosthesis.

The Pauwels Type 3 Fracture. In the
vertcal fracture of the femoral neck (Fig.
2) known to most as the Pauwels Type 3
fracture there has been the impression that
nonunlon usually results In the series re
ported by Cleveland, this has not been found
to be true hus cases united. The majority of
nonunions occurred 1 fractures of the so-
called caster type It is believed therefore
that 1n such vertical fractures a primary nail-
ing should be attempted If union fails to
occur an endoprosthesis then should be em
ployed.

TECHNICAL SURGICAL
DIFFICULTIES

Technical surgical difficulties may arise at
the ume of operation m attempting to reduce
and nafl the fractured neck of the femur
This has caused some surgeons to abandon
the intended nalling procedure and to use a
prosthesis instead.

Inadequate Reductions. Such »
mary difficulty 15 the inability adequately to

reduce the head on the neck In the past,
this usually has been handled by resorting to
an open reduction and attempting, by durect
visualization to reposition the head properly
on top of the fractured neck The unmiti-
ated should be warned that an open reduc-
tion rarely achieves a better reduction than
a closed one In the experience of most sur-
geons an open reduction leads to more non-
unions than a closed reduction Since many
an inadequate reduction goes on to satis
factory umion of the fragments 1t scems
wiser to attempt to nail the inadequately re
duced head and save the endoprosthesis as
a secondary procedure when either nonumon
or further slipping occum  However bere,
100 there undoubtedly will be special
stances i which the endoprosthesis 13 advis
able at the pnmary operation, after all other
factors have been considered.

End to-S1de Nailing Another technical
dficulty encountered by the surgeon in the
obesc is the failure to obtan adequate roent-
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ficult to find any convincing evidence that a
femoral bead is alive after the neck has been
fractured. Regardless of the fact that the
head 1s dead, there 1s no doubt that the live
neck does umte to the dead head Proper
revascularzation takes place during the en-
suing mopths after the head has been 1m
mobilized adequately by the nad, and ulti-
mately a viable or lving, head 15 secured.
This process takes a considerable length of
time probably close to 9 months. It may
occur earlier with proper immobilization of
the fracture site and without the detrnimental
effect of early weight-bearing Inadequate
immobilization madequate circulation and
other causes seem to produce absorption of
a portion of the femorul neck during the so-
called telescopic healing of the fracture ute
(Fig 1) However a hving, viable head,
whether obtained mn a few months or after 9
months gives an excellent hip without pain
or hmp and with perfect stability Small
head fragments are infrequent, and every at
tempt should be made to secure bony unton
by the standard mailing procedure The
prosthesis should be saved for the excep-
tonal cas¢ 1n which other special factors

justify the use of the less efficient metal head
affordmg early ambulatton If the fracture
should fail to heal, or if aseptic necrosn
should develop after healing, then the sal
vage possibilities of a prosthesis are justlfi
able

Special factors become more clear cut
when scen 1n thelr proper relationship to the
known, over all picture of displaced frac
tares of the neck of the femur Cleveland
has shown that In these displaced fractures
there will be at least a 20 per cent incidence
of nonunion of the nailed fracture Of those
fractures that go on to unton, another 22 per
cent will develop aseptic necrosis. These fig-
ures do not apply to undisplaced fractures
n which the results are much better In the
displaced fractures thercfore the over all
picture 1s rather grim with rts 58 per cent
excellent results. On the bright udo of the
picture however Cleveland has shown that
about half the patients labeled ascptic ne
crosis have no pam and consider the results
excellent, 1n spite of the poor rating given
them by the doctor Therefore from a clm
ical evaluatron alone the resalts can be con
sidered good in roughly two thirds of the
naifled fractured necks of the femur

The Aged A real controversy exmsts
over carly use of the endoprosthesis in the
aged When the over all results of hup frac
tures 2s mentloned above arc balanced
agamst the prolonged convalescence and the
cost of a standard hip nailing in this group
many special factors jusufy the use of the
endoprosthesss  Age however s relative
Bony unuon has been actueved in the tenth
decade in fractured femoral necks, with the
patient able to walk without pain with the
aid of a cane in 9 months, as well as or bet
ter than would have been possible with the
primary use of an endoprosthesis A pri-
mary nailing holds less morbidity m the
hands of most surgeons than the surgery
necessary for a prosthesis therefore age B
not necessanily a primary indrcation for Hs
use Special factors ore present jn some
cases and may justify its being employed
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Fra. 2. A Pauwels Type 3 fmcture It s not an indication for a primary endoprosthesis.

‘The Pauwels Type 3 Fracture. In the
vertical fracture of the femoral neck (Fig
2) known to most as the Pauwels Type 3
fracture there has been the 1mp that

reduce the head on the neck In the past,
this usually has been handled by resorting to
an open reduction and attempting, by direct

nonunion usually results In the senes re
ported by Cleveland, this has not been found
to be true his cases united. The majortty of
nonuntons occurred m fractures of the so-
called easier type 1t is believed therefore
that in such vertical fractures a primary nail
g should be attempted I wmon fafls to
occur an endoprosthests then should be em

ployed

TECHNICAL SURGICAL
DIFFICULTIES

Technlcal surgical difficulties may arise at
the ume of operation in attempting to reduce
and nail the fractored neck of the femur
This has caused some surgeons to abandon
the intended nafling procedure and to use a
prosthens mstead.

Inadequate Reductions. Such a pri-
mary difficulty is the mabilty adequately to

visualization to reposition the head properly
on top of the fractured neck, The unimitt
ated should be warned that an open reduc
tion rarely achieves a better reduction than
a closed one In the experience of most sur
geons an open reduction leads to more non
unions than a closed reduction  Smce many
an mnadequate reduction goes on to satis
factory uruon of the fragments 1t scems
wiser t0 attempt to nail the inadequately re-
duced head and save the endoprosthests as
a secondary procedure when either nonunion
or forther slipping occurs However here
too there undoubtedly will be special in-
stances 1n which the endoprosthesis is advis-
able at the pnmary operation, after all other
factors have been considered.

End-to-Side Nailing Another technical
difficulty encountered by the surpeon fn the
obese 15 the failure to obtam adequate roent-
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kg, 3 Exampie ot end-fo-i2d nailmg
of fracture If such fractures heal, aseptic
aecrosse develops fnevitably A prosthesis
is indrcated here

gen views of the positton of the femoral head
at the trme of operation. This results occa
sionally in the nailing of the head in a side
wise positron agamst the fractured surface
of the neckh (Fig 3) Usually 1t is noted
when a so-called frog-lateral view 1s taken at
the conclusion of surgery The nail usually
is seen to have penetrated the supenior neck
surface of the head fragment, and the japped
fracture line of the head fragment 1s seen
projecting inferrorly and dustally Although
union generally is reported in such instances,
ascptic necrosis develops mevitably Here an
endoprosthesis is indreated, although usually

1t Is saved as a secondary procedure of sal
vage dus to the fact that 1t 1s rarely recog-
nized vatil the termunation of a major oper
atlon

Split Head Fragments Some fermoral
heads have a fragment split off their supe-
rior portion during the techmc of najling
When this weight bearing portion of the
head is torn loose from the parent fragment,
a prosthesis is believed to be indicated as an
immediate procedure

Soft Head. Occastonally a femoral head
is so soft (Fig. 4) at the ime of pnmary
neiling that, with his fingers the surgeon
can push the Smuth-Petersen naul inward fts
full length toward the dome of the head
These decaleifled bones offer no support for
a Smuth-Petersen nail a Jewett nail or any
other internal appliance An abduction os
teotomy 15 of little help 1o solving this prob-
lem unless one 15 prepared to use plaster
sptca support m additon. Within a few
weeks the nail backs out of the soft head
and the femoral head slips off the neck This
is a justifiable indication for the pnmary use
of an endoprosthesis,

SPECIAL INSTANCES SERVING
AS INDICATIONS

The immediate use of the prosthess 1s in
dicated in tho following specal instances in
fractured neck of the femur (1) fracture in
an aseptic necrotic head (2) radinm necrosts

Fio. 4 Demineralized bone i which the nail holds po purchare A prosthesis &5
mdicated here.
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fractures (3) rheumatold asthritis, (4) bed
ridden patients (5) metastatic malignaney
and (6) shock thernpy fractures

Fracture of the femoral neck second
ary to ascptic necrons of the head of the
femur is a definite indication for the pri
mary use of the cndoprosthesis In these
cases the death of the bone occurs well down
i the femoral neck close to the tertro
chanteckc line (Fig. 5) The prosthetic head
of the Judet type is inadvisable The impor
tant decision to be made 1s whether the hip
should be arthrodesed if a patent is an adult
wage carnet or whether a prosthesis may be
employed if the patient s older In young
people the aseptie necrosis is more apt to be
due to calsson disease or to be secondary to
dislocated hips In these the acetabulum
rarely is oltered, and usunlly it is not ncces-
sary to perform a reammg-out of the acetab-
ulum to socket the artificial metal head

firmly  In older_people, however, in_whom
Joepc pecrovs hes developedalter.ahepled
Trnctured neck of the femur (Fig- 6) the
%mmMc

pe-shaped fractures, and the acetabulum
Iikewise undergoes mirror imapge changes in
contoyr  When the endoprosthesis 15 in.

serted, 1t 13 nearly al m
out a proper socket in the acetabulu

Fra. 6 (Lefs) Ascphc necroms due to healed neck fracture (Right) Primo use of an

I'e S Fracture in an aseplic nccrotic
head duc to dislocation of the hip A
prime indication for carly usc of an
endoprostivsts

ts a major formjdable procedure in the aged.-
Radium necrosis fractures of the fem
oral nech sometimes are seen after the
use of extensive radium therapy for carct
noma of the cervix ,Copeland has shown that
death of bone occurs throughout the head
and the neck of some of these femurs, angd
occasionally the bome death occurs well
down into the femoral shaft. It 1s difficult

This_ to understand how these fractures can heal

endoprostheys
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Fia 7 (Lefr) Metastatic carciooma from

since the neck side of the fracture 15 as dead
as the fractured head jtself. Sections of bone
taken from one of our cases confirm Cope

land s findings of the existence of dead bane
at the base of the femoral neck. In these in

stances it 1s justifiable to insert an endo-
prosthesis as a primary procedure However,

gne_muost ot forget that there are instances
lied pathologe fracture of ihe peck

of
of the femur after radiation therapy that
have healed by nailing. When after
“conudermg all the factors Involved, one be
licves that the particular patient will live a
long tme a primary nailing of the fractured
head may be indicated If however the life
span 1s prejudiced strongly one is jusufied in
the carly use of the prosthesis
Rheumatoid arthntis of the chrome
multple type represents another instance in
which specific factors justify the early use of
the prosthesls When fractured neck of the
femor occurs in these cases primary pailing
usually has not been sausfactory  The early
use of the prosthesis allows early ambula
tion and in our few cases it has permitted
more motion as a final result than the patient
had prior to the fracture  The hip is singu-
larly more comfortable than before the accl
dent. However one must not forget that the
use of o prosthesis 1n most rheumatoid pa
tents places the operation more m the cate

breast with femoral neck fracture. (Right)
Undssplaced fracture healed by bed rest in case of metastatic malignancy

gory of domg an optional arthroplasty for
relief of pain.

Permanently bedridden patients are in
Jess danger from a pnmary nailing than from
the operation to excise the head or to nsert
the endoprosthesis as n primary procedure
There arc many mnstances in terminal nurs-
ing care in which the carly use of the endo-
prosthesis 1s indicated  Such an mstance s
the hypertensive hemuplegic male with a
strongly prejudiced life span who because
of bladder difficulties s encouraged for bet
ter health to make use of a wheel chur and
occasionally be ambulatory In these cases
1t certainly seems better to use the endopros
thess than to excise the fractured femoral
head. The prmary use of an endoprosthests
allows these patients within a few days to
resume therr Lmited degree of activity for
the remauning months of their hves.

In metastatic malignanaes with frac
tured femoral necks when one bas consid-
ered all the factors Involved and belteves that
the particular patient will live a long time a
pnmary nailing of the fractured head usu-
ally ks indicated. An anticipated short life
span may justdy the early use of the pros-
thesis  If the patient is bedridden and In a
terminal phase some prefer to excise the
femoral head for comfort. Since many of
these patents live longer than is caleulated,
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it fs better to insert a prosthesis for up sta
bility, as many may walk again In the light
of future developments 1t must be realized
that estmates of life span arc sometimes
ridiculous. In onc instance a patient with
carcinoma of the breast whose roenigeno-
grams showed a fractured neck of the femur
(Fig. 7) with mottling of the ilium as well
as of the femornl shaft, the hfe expectancy
was cstimated at less than 4 months
Treated without primary nailing and without
prosthesis but by bed rest alone, the fracture
went on to satisfactory union and after 4
years, the patient still is alive

In some patients with multiple myeloma
with femornl neck fractures, the bone 1s so
soft that it 1s impossible to obtain fixation by
means of a Smuth-Petersen nail In such
cases the primary use of an endoprosthesis
makes for humane terminal nursing care

Institutdonal mental cases sustaiming
femoral neck fractures in the course of
shock therapy have been treated by o pn
mary endoprosthesis. If in the opinion of
the physician, the shock therapy should be
continued without delay the pnmary endo-
prosthests operation is justifiable A primary
nailmg procedure might cause a delay of 9
months 1n the shock thernpy

SUMMARY

1 The pomary use of an mtramedullary
hip prosthesis is for salvage of those frac-
tured necks of the femur that have devel
oped nonunion or have gone on to aseptc
necrosis after union

2 There are no absolute indications for
the early me of the lup prosthesis but there
are justifiable mdications

3 Except mn rare instances in which cer-
tain special factors are present, carly use of
the prosthests is contraindicated in fresh
fractures It 15 being grossly misused m frac-
tures in the aged, i high subcapital frac-
tures and in the high-angle Pauwels Type
3fracture Usually 1t 15 contraindicated when
the fracture cannot be reduced properly and
one must settle for an imperfect nailng

4 The justifisble indications arc

A Tracture occurring in an ascptic ne
crotic head

B Radium necrosis fractures of the fem
oral neck

C Those soft femoral heads i which
from cither demineralization or metastatic
tumors internal fixation cannot be main
tained with a Smith Petersen nail

D Rheumatold arthnus fractures of the
femoral neck

E. Certain cystic or malignant bone dis
eascs, as a humane adjunct to nursing carc

F Certaln shock therapy fractures in
mental patients

Indicationes ¢ Contraindicationces
pro le Uso Precoce de un Prosthese
Coxal Intramedullar

Summarlo in Interlingua

Le indication pnmari pro le uso de un
prosthese coxal intramedullar es ke presentia
de salvabile collos femoral fracturate le
quales ha disveloppate nonunion o le quales
monstra necrosis ascptic post union solide
11 non existe ulle indicationes absolute pro
Je uso precoce de prostheses coxal, sed certe
casos cs chamctenisate per ke presentia de
factores specific que justifica su troduction.
Prostheses es contraindicate in nove frac-
turas excepte in ranssime casos in que tal
specific factores es presente Lor uso es un
nbuso in fracturas del collo femoral 1n sub-
jectos de ctate avantiate in fracturas del
typo alte subcapital, ¢ in fractorns a alte
angulo del typo 3 de Pauwel Lor uso es
generalmente contraindicate In casos de frac-
tura que non pote esser reducite adequate
mente Ilo es difinitemente indicate in nove
fracturas quando le fragmento capital es u
duscakeificate que illo non supporta ulle
de fixation mtqcrne PP i

Indreationes justificabile pro le uso pre
coce de prostheses es fracturas occurrente 1n
un capite necrotic aseptic fracturas a necrous
de radium fracturas i casos de chronc mul
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uple arthntls rheumatoide, e certe fracturas
occurrente m patientes psychiatric post thera
pia a choc Prostheses es ctiam jusuficabile
como adjuncto humamtan al sollicitude gen-
eral 1n certe cystic o maligne morbos ossec
In omne caso on non debe unquam oblidar
que ultimemente omne prosthese pote rum
per se On debe cantemente ponderar omne

altere factores que es possibilemente capace
a resultar in un visbile ¢ solide caprte femoral
ante que on prende recurso al uso de merte
metallo Inter patientes de ctates plus ju
vene arthrodese coxal remane le methodo
de salvamento a schpger Illo permutte a
juvene travahatores retornar a longe horas de
labor remunerative
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The Choice of Piosthetic Matewals
and Evaluauion of Results

DuncaN C McKeever MD,FACS*

If a prosthesis fafls because it is of incor
rect mechanical design or is inserted improp-
erly this does not condemn prostheses in
prncipke It reflects on the knowledge, the

Medzcal _control_of the patients physio-
logic_processes 1s of paramount importance
and the patient must be in o state of posiuve
_mctabolic_balance in order to react in a posi

skill and the judg of the d and
the surgeon In this connection it must be
remembered that the fact that a prosthesis
works sometimes most of the time or even
all of the time 15 no proof that it Is correct
mechanically or that it has been inserted
properly

If a prosthesis is of proper design and is
inserted properly in a patient having a nega
uve metabolic balance 1t will fail for want of
proper phyniologic response to the presence
of the prosthesis This cannot be used sta-
trstically to condemn prostheses 1 principle
It exposex the limited vision of the surgeon
who has treated the local defect without con-
ndenng the metabolic status of the patient.

The only significant results are the fatlures
and the successes that occur when correctly
engineered prostheses are inserted properly
in patlents with normal metabolism

The body must react in some way to the
prosthess or indeed, to any foreign body
If the prosthens initiates no chemical or
electrolytic reaction, 1t must limit healing by
acting as a mechanical barner modifying the
layer of connective tissue cells in contact with
it. In bone the body must bring about a re
vmion of stress lines m relation to the pros
thesus, particularly at the level of transfer of
stress from the prosthens to the bone

* Honston Texaa,
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tiver er to the presence of the prosthesis
This presupposes adequate_diet normal_di
gestion and physiologic hormone and wita
min levels, in other words, a healthy individ
unl capabke of completing the ambolic proc
esses related to healing. I the body fails to
react 1n this way, the prosthesis_wall fail 1n
some degree.

Mechanical modification of physiologre
response is controllable through proper func
tional mechanical design and proper surgical
technic Conception of a design or evalua
tion of it requires a carcful consideration of
{unctional anatomy basic engineering prin
ciples and physiologic responses. The con
cept must bridge the gap between these cle-
ments and foresee their effect on each other
and the effect of the combination of them on
the end result,

The chokce of swtable matenal for a spe
afic prosthens may depend on physical or
chemical properties of the substance the de
sign of the prosthens problems related to its
fabnication or any combination of these
factors

It is axiomatic that prosthetic matenal for
use within the body must be mert. However
the term inert as applied to such matenals
is a relative one  Few if any substances are
totally inert under all physical and chemical
condrtions encountered 1n the body Some
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Fro. 1

Nylon prosthesls after 2 years
in & case of malum coxae senilts It was
always painful. The patient never bore
full weight for more than a few steps.

of the plastic materals that approach most
nearly the state of being completely mert
have other physical properties that make
them mswitable or undesirable for use 1n
prostheses  Such a substance s the plastic
known as teflon. The pure plastic teflon
apparently is completely inert for all prac
ucal purposes at least, it meets the most
rigid test that can be applied to any sub-
stanco that of showing no reaction when
placed as a ground powder within the ab-
domunal cavity of an expenimental animal
However fteflon is not resistant ta_sbrasion.
ond is pot completely rigd  This makes it
switable for some purposes in industry such
as oll-less bearmgs but it limits jts use with-
in the body

ﬂl@;&uﬂ.mlxs_pjumf several for
m have been used in making
of various kinds particularly hip pre

Fra, 2. Powdered nylon and fibrons
tissue rermoved from patient In Figure 1

tissue It Is possible that some of them are
carctnogenic Both nylon and acrylic plastics
are extremely hard and resistant to blows,
byt they_are not resistant to abresion, and.
they are subject to b po_incdent to_the
application of repeated stress

_l\_ly}on in partrcular has been pffected very
advensely by abrasion, especially In lup pras-
theses in_which_the opposing surface of the
acetabulum was definitely roughened. After
a few months of abrasion against a rough
surfece of eburnated bone the bead of a hip

rosthesis_ may be_worn away almost com
J;‘E@—o:g;g;d to & powder (Fig. 1)
When this gnndmg-up of a substance into &
powder takes place the term relatively inert
takes on a new meaning The reaction of
the body to the presence of a foreign sub-
stance 15 in direct proportion to the surfaco
area exposed to the body tissues and fluds
For purposes of illustration a 1 inch cube of
nylon has o surface area of 6 squarc inches.
If this cube Is cut into cight ¥4 inch cubes,
the surfaco area is 12 square inches By di
rect b fcal progression, the surface

These plastics, Indeed all plastics, are of var
fed chemical formula even withun one trade
name such as nylon The baskc nylon plastic
may have many different organc and inor
ganic substances added to it in order to mod-
iy its physical and chemical p and
these may be less inert than the basic plastic
Some of them may be highly irritating In

area on ¥ Inch cubes is 24 square Inches
and when the sizs of the cubes reaches
1/1 000 of an inch, the surface area exposed
to the body tissues is spproximately 31
square feet. The reaction of the body to this
enormous surface area of nylon within it is
wiolent (Fig. 2) There ks a marked pro-
duction of exudate and of fibrous tissue with
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a lytic reaction on jocal bone, so that the
acctabulum may scem to melt away, ond as
the prosthesis grows smaller through abra
sion, the acctabulum prows larger duc to
absorpion  This is aggravated secondanly
by the abnormal motion of the abraided and
uncven surface of the head within the ace
tabular cavity If the head Is opposed to a
normal acetabulum  this abrasion takes place
stouly, if at all but wear between the stem
and the neck of the femur may occur (Fig
3) Similar reactions occur mn the presence
of the varous acrylic plastics and this type
of plastic also is subject to fragmentation

These physical propertics Limit the uscful
ness of acrylic and nylon, and the only feas-
ible use of nylon within the body 15 as a
temporary interposition membrane in loca
trons 1n which 1t is not subject to mechancal
abrasion. Even in these locations it may be
somewhat irmtating at times 1f a fairly large
surfoce area 15 present.

Titansum metal in a pure or nearly pure
form 1 relatively inert, thouph o preat many
modifymg alloys and other substances often
are added to 1t to alter its physical proper
ties and here again the name titanium does
not necessarily specify the pure metal While
the pure metal may be jnert, many of 1ts
commercial forms are not inert. Titanium
has the dublous advantage of beng lighter
than stainless steel or Vitallium  In most
locatlons, differences m weight between dif
ferent prosthetc matenals are of no mgmifi-
cance whatever and, since the weight is
placed at the fulcrum of motion, 1t makes no
practical difference whether a lup prosthens
weighs 1 ounce or 1 pound, or even more
than a pound Since two metallic substances
of farrly known and stable properties have
been m use m orthopaedic surgery for pros
thetic purposes for a number of years and
have been found to be satisfactory some
other factor than the difference 1 weight
will have to be found to justify the edoption

oftma.nxv,u]:lfm-f_h]_;pm-pme The vanous
stainless steels that have been found to be

suitable for plates, screws and prosthetic de

vices are of fairly well known and standard
composition Vitallum, a mixture of cobalt,
chromium and molybdenum, has been used
within the body for over 20 ycars and is
known to be inert for all practical purpases
Both stainless steel and Vitallum arc highly
desirabke for Insertion within the body from
the standpoint of their physical and chemical
propertics and the choice between them
must be made on some basis other than a
comparison of thelr reactlons within the
body Such distinctions can be made on the
basis of their physical properties as they re
late to design and fabrication  Stanless steel,
has much ter ce fo_rcpeated.
bending_stress, and, witl

has a_definrte_springhke. action_that_1s_nat
possessed by Vitallium, Therefore 1t is bet

FIo 3 Abrasion of nylon stem
after 2 years use in a patlent with
a smooth acetabuhum.
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ter that those prostheses that may be sub-
Jected to such stresses be made of stainless

steel It has a further advantage in that it
an be machined,

Some prostheses are of such complcated
shape and design that mechinng is difficult
or umpossible  Such designs can be cast
much more easily than they can be made of
stainless steel, and for them Vitalliom would
scem to be mach more suitable  The recent
developments and Improvements i costing
processes have made the casting of larger
prosthetic devices more satisfactory than has
been the case m the past, and it is possible
now to cast fauly large prostheses without
mtrmsic defects incdent to the casting proc
ess  The presence of defects in critical loca
tions can be detected by means of x ray, and
prostheses contanmg such defects can be
rejected

Care must be used in processing metals,
becanse certain manufacturing procedures
may alter radically the phywical and the
chemrcal propertics of the metal and make
it tughly imtatng within the tissue  This s
true of stunless steel. Heat alone may mod-
ify 1ts properties significantly  Abrasives and
buffing compounds used 1n giving stainless
steel a hugh polish may flow into the surface
of the metal and produce severe rntation
when they are placed within the body The
use of chemicals to remove such embedded
and included abrasives is not completely
satisfactory as it removes some of the sur
face of the metal and precludes the attun-
ment of a very high polish. Electrolytic pol-
shing gives a better sucface  Further devel
apment of polshing methods for use on
stainkess-steel surfaces is desirable and no
doubt such methods will be found—or they

may have been found already—and applied
in some other field from which they can be
adapted for use 1n the manufacture of endo-
prostheses

SUMMARY

Reasons have been set forth that seem to
show that acrylic plastics and nylon are not
suitable sub es for the ture of
cndoprostheses. Stainless steel and Vitallum
have proven to be suitable substances, and
onc or the other can be used for almost any
concervable rgid prosthesis  The relative
weight of various substances used for the
construction of prostheses is of no practweal
significance if the weight 18 located at or near
2 folerum round which jomt motion takes
place

Le Selection de Materiales Prosthetic
¢ Evalutation del Resultatos

Summario n Intertingua

Le selection de un o ke altere material pro
prostheses depende  de su qualificationes
physic e chumic del typo de constructron a
usar e del difficultates de febncation a ex
pectar Le material debe esser relativemente
inerts 1n Jo corpore Il ocourre que um certe
material possede un o doo favorabile quali
tates durante que alteres inter su qualitates
rende impossibile su uso pro un specific typo
de construction prosthetic Teflon, nylon e
omne plasticos acrylic e le plasticos modu-
late per polymerisation ha vane formulas
chimic Illos non resiste ben a cffectos abra
sive A vices substantias chimic ha essite ad-
dite = fllos pro modificar lor qualtates
physic ¢ il es possibile que tal substantias
rende los mutilisabile pro prostheses Al
cunes de iste materiales es multo frritante
pro ke texitos del corpore 11 es possibile que
alicunes es carcinogene

Nylon e firme ¢ faclle a modular sed illo
non resiste & obraston ¢ ¢s certo non usabile
in prostheses coxal

In ke caso de matenales que causa un
multo leve reaction intra le corpore ille re-
action es proportional nl superficic total del
material in question Un centimetro cubic de
nylon ha un superfice de 6 centimetros

Basic dicta for use 1 ¢ g results
in endoprosthetic surpery are proposed.

drate S} iste pecan O¢ nylon es molite
1 . es mi "

q
usque le r frag
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cubos con lateres de un millesime centi
metro le superficic total devenl 0,6 metros
quadrate Con tal superficies e reaction del
parte del corpore s multo marcate Isto ex
plica ke ultime fallimento de prostheses de
matertales del typa de nylon

Inter le metallos vitallium ¢ aclero immac
ulabile de certe requirte compositiones es
familar  Titanjum 1n forma pur o quasi pur
es ctiam un metallo que pote esser usate sed
n comparation con le altere duo illo offere
nulle evidente avantages Prostheses que cs
travaliabile al machina pote esser facite ex
ociero immaculabile Prostheses de forma
complexe es mehio fundite in vitallium

Le fabrication debe esser mampulate de
mamiera cautissime, Nulle del requinte pro-
cessos debe alterar le qualitates physic ¢
clumic del metallo usate Abrasivos, per ex-
emplo pote afficer le qualitates de metallos

specialmente de aclero immaculabile, ¢ debe
csser empleate cautissimemente

In cvalutar le resultatos obtenite con varle
typos de prosthese, solmente tal successos ¢
fallimentos cs significative que occurre post
que un prosthese de fabrication correcte es
Inserite correctemente In un patiente con nor-
mal metabolismo Fallimentos debite a un
incorrecte mechanica o a un incorrecte inser
tion es sin volor statistic incvolutar le ef
ficacia de un specific typo de prosthese Le
mesmo es ver si Ie fallimento del prosthese
occurre in un patiente con negative balancia
metabolic qui cs incapace a reager normal
mente al prescntia del prosthese

Del altere latere le facto que un prosthese
functiona ben a certe tempores o o multe
tempores 0 mesmo a omne tempores non
prova que 1llo es mechanicamente correcte
m que illo es incenite carrectements
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The Technic for Insernon of Femoral
Head Prosthesis by the Swraight Antenior
or Hueter Approach

ROBERT M O BRIEN, MD *

Duscouraged by the uncertain often poor,
results of internal fixation treatment of dis
placed subcapital fractures of the femoral
neck in the elderly the author—and indeed
most orthopaedic surgeons m St, Louls—has
been treating such injuries in persons over
70 years of age by immedrate prosthetic sub-
stutation for the femoral head. Our first pa
tient 5o treated underwent operation m Jan-
uary 1951

As it became evident that a very service
able hip could be obtalned with the pros
thesis the age Iimit was lowered in some in
stances to 65 The seres now comprises
over 100 fresh fractures handled in this man-
ner by the author and hus associates n the
St. Louis Univeruity Group of Hospitals and
at the St Louis City Hospital A full report
of this group of patents has been published
elsewhere ! Here we are concerned with a
detailed discussron of operative technic and
preference as to type of prosthesis

Early in our series the posterolateral ex
posure of Gibson and the anterolateral
Smith Petersen approach were used and dis-
carded later Both mcisions involve muscle
cuting or detachment, and, with either
method, some type of postoperative immo-

bilization 1s necessary
Hueter s anterfor strught incision to be

discussed here does not require muscle cut

The of Orthopacdic Surpery Saint
Louls Unhvenity School of Medkcine

n

ting or detachment and ne postoperative
immobilization is needed We have used this
approach in every casc since November,
1951 The Judets recommend this incision
but they descnibe 1t only briefly in thelr writ
ings *3

In the beginning the Judet and the J E.
M Thomson types of transfixing prostheses
were used, As timo passed, 1t was found that
often the operated hip assumed a varus de-
formity and in no case did the functional
results seem as good as with the intramedul
lary stem type of prosthesis such as the
Fred Thompson and the Austin Moore vari-
ctics

Stnce November 1951 we have employed
the Fred Thompson prosthesis! almost ex
clusively We have found no fault with its
design and when duficulties arose they
were due to errors In technic rather than to
failure of the prosthesis or its principle

OPERATIVE TECHNIC

Position. The patient lies supine on the
operating table m such a way that when the
kidney rest is ralsed the hups will hyperex
tend. A sandbag of medium size fs placed
under the affected hip A larpe sheet Is
folded lengthwise to a width of 4 inches and
placed across the pauent s perineum and the
ends are tied ot the head of the operating
table This sheet is used for countertraction
when reduction of the huip 15 done after the
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Sartorius - <
Rectus fem <

Tensor fasciae latee

Fro 1 See text,

prostheus has been mnserted 1mto the femur downward about 6 or 8 mches along the lme
of the onter border of the patella (Fig 1B)

Inason. The mcmon begos at the an- The first landmark is the lateral border of

ds the sastorius muscle Dissect between 1t and
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the tensor fascia lata to expose the second
landmark the lateral border of the rectus
femors

Next, irolate and ligate the lateral femoral
circumflex vessels They emerge into the
wound from the undersurface of the rectus
femons muscle at a point fust below the
lesser trochanter They Lie embedded m fat
beneath a thun layer of fascia, continuous
with that bounding the decp aspect of the
rectus. Thus step is important. If these ves
sels are cut inadvertently they tend to re-
tract beneath the rectus muscle and are dif
ficult to ligate (Fig 1C)

Then, flex the hup to relax the rectus and
the psoas muscles Retract the rectus mus-
cle medially and cut its reflected head The
anterror hip jomnt capsule now is exposed
farly well Make an incsion m the capsule
along the direction of the neck from the an
terior acetabular margin to the intertro-
chanterk Iine (Fig 1D) We used to excise
a good part of the anterior capsule We no
longer do thrs unless speclal circumstances
require capsular excuton to get good expos
ure  Unnecessary capsular dissection caoses
bleeding that may Iead to wound bematoma

At this point flex, abduct and rotate the
hip externally Next, remove the head of the
ferur  This step can be vexing Judets
corkscrew 13 helpful but most often it 1
casiest to divide the femoral head into sev
cral parts with an ostcotome and extract
them eal

AftSrk::mng the head break the kidney
rest and hyperextend the hlp as much as
possibke  With a large curet, remove some
of the canceliows bone from the neck of the
femur so that the cortex is well defined.

W ith the hip in full flexion external rota
tion and abduction (frogleg position), the
lesser trochanier will be pointing almost di
recth, anteriorly

1t is necessary to identify the lesser tro-
chanter preliminary to trimming the stump
of the femoral nech

Cut bock the neck stump with rongeurs
to a point about 1 cm praximal to the su

perior border of the lesser trochanter Prop-
er revision of tho neck 18 the ecres of e
operation

Failure to trim off enough neck will make
reduction of the hip very difficult, and it mey
cause a dirastrous frovture of the femw
through the base of the neck, the trochm-
teric and the subtrochanterrc areas, whea re-
duction of the femur 1s attempted alter the
prosthesss fs mserted This type of froctur
15 copyninuted, and it ocour Jongrudnaly,
the_restlt_brang an_ohvlously difficult st
ton. -

v If 100 much neck is trimmed away, thée re:
duction will_be_unstable and postoperatie
immobilization_of some m?.uﬁ]%ﬂ
to prevent dislocation. Also ai
_erage will be lost through excssuye shortes-
mg of the neck,

Atter the femoral neck is shortened and
reshaped, cancellous bone and marrow coc-
tents are curetted from the stump of the
peck, the Intertrochanteric and the subtro-
chanteric areas A Hoke spoon and a long
iarge curet are good tools for this

Now 1t 18 tume to make a tnal jnsertion of
the prosthesis

SELECTION OF PROSTHES!S

Two sizes of heads are avaflable In the
Fred Thompson prosthes:s 136 mch and
1% loch as well as right, keft and neutral
types The nght and the loft are made with
anteverted necks the neutral with & straight
neck We believe that the anteverted type is

¥ The stralght-neck neutral type
seems to work just as well and fewer pros-
theses need be carried In stock

As regards size select the prosthesis that
approximates fn sze the patient s own fem
oral head. In most cases the 144 inch pros
thesls is used in women and the 1% mch
in men
INSCRTION OF PROSTHESIS AND RLDUCTION

A ly selected prosthesis shonld fir
easfly Into the femur No more force than
a firm push with the hand should be nceded
to insert it A hammer should not be wsed
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because to use one will nsh splitting the
femur The Judet potato masher” tool ts
helpful in inscrung the prosthesis, and it can
be used also to direct the prosthetic head
during reduction
If the prosthesls does not fit easily into the
femur, more bone must be trimmed from the
nech or more material must be curetted from
the marrow cavity Dunng jnscrtion, a def
wnite_eflorf_must be made.to_Acep the distal
1ip of the prosthesis_pointing shghtly ante
W‘Wﬁ may penctrate
Tﬁ&‘;},h the femoral cortex posteriorly and
laterally i the subtrochanteric area
After the prosthesis has been introduced
into the femur the probability of easy reduc
tion can be determined by having an assrst
ant pull the leg down m external rotation It
the top of the prosthesis can be pulled down
to a point opposite the top of the acetabu
lum reduction will be easy, if it cannot re
duction will be difficult and may be danger-
ous 1n the sense that fracture may occur 1n
the upper femur Three alternatives are
available (1) tnm more neck or (2) have
the anesthenst deepen the plane of anesthe
smoor (3) pive or a similar muscle-
relaxant druglg ~A hip skid must not be used
for almost certainly 1t will cause fracture of
the femur Almost always we use a short-
sctng curare type drug at this pomt to facil
itate reduction.
\Afier reduction of the hip has been ac-
complished, the stability of the reduction
should be tested by extension, external rota
tion and adduction of the hip If the pros-
thesis has been wnserted properly dislocation
will not occur and no postoperatrive 1mmo-
bilization will be required

WoUND CLOSURE
After thorough saline wrngation the
wound 18 closed 1n layers One or two su-
tures may be nsed to reattach the divided
reflected head of the rectus femorns
WOUND HEMATOMA

Wound hematoma 15 a constant danger
because of the oozing of blood from the

medullary cavity of the femur and the dead
spacc in front of the hup  The collar of the
prosthesis will fit tightly against the stump of
a properly trimmed neck and tend to pre
vent cozng of blood from the medullary
canal of the femur The avoldance of un
necessary inclsions into the hip joint capsule
will diminish bleeding also  Carcful hemo-
stasis wound irrigation and a massve flufl-

gauze pressurc dressing all help to prevent
hematoma

POSTOPCRATIVE CARL

Before the patient leaves the operatmg
room both legs are bound wath elasuc band
ages from tocs to knees In the hope of pre
venting phlebothrombosis of the call veins
The bandages arc keft on unul the patient 1s
moving his legs and contracting his muscles
actively

As already stated no postoperative immo-
bilization should be required in the case of
a fresh fracture

The patient may sit up in a chair as soon
as desired, and attempts at walking with full
weight bearing may be begun as soon as he
has recovered from the anesthesia Some pa
tients will begin to walk with assistance 3 or
4 days after operation. A few have walked
well, alone and without crutches, 1n 2 weeks
The sooner function of the operated hip can
be resumed the less muscle atrophy there
will be

SUMMARY AND CONCLUSION

“The unsolved fracture” may not find its
final answer in prosthetic substitution for the
femoral head however progress has been
made and this procedure gives a serviceable
hip The author prefers 1t to the uncertan
results of treatment by internal fixation of
displaced subcapital femoral neck fractures
m the clderly patient.

The age of 70 years was chosen m this
series to select patients who would have
prosthetic substitutton rather than internal
fixaton. Later 1n some instances Prostheses
were applied to persons as young~as “"
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years The physiologic age of the mdividual
patient and the nature of the fracture are
important deciding factors

From expenence gained in a large scres
of cases of prosthetic substituon for fem-
oral head in fresh femoral neck fractures &
satisfactory operative technic has been
evolved and 1s presented m detail. The au-
thor s preference as to type of prosthesis 1s
discussed.
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Le Technica del Insertron de Pros-
theses Femoro-Capital per le Methodo
Hueter a Incismion Antero-Directe

Summario in Interlingua

Le majontate del chirurgos orthopedic
St. Louis tracta displaciate fracturas sub-
capital del collo femoral yn personas de plus

que 70 annos do etate per reimplaciar le
capite femornl immediatemente per un pros
these

Usque al termpore del presente reporto un
sere do plus gue 100 nove fracturas ha
csute tractate n iste mamera in le Gruppo
de Hospitales del Universitate St. Lours ¢ ke
Hospital Municipal del Catate de St. Louis.

Le presente reporto es concernite con
technicas operative. Al comenciamento le
exposition posterolateral de Gibson ¢ Ie ex
posttion anterolateral de Smrth-Petersen es-
seva usate Plus tarde lste procedimentos
esseva abandonate Ambes require sectiones
o distachamentos muscular ¢ ambes require
usualmente alicun genere do immobulisation
postoperative.

Nos nunc crede que ke melior exposition es
obtenite per medio del inciston antero~directe
de Hueter como illo es recommendate per
Robert ¢ Jean Judet. Con 1ste incision, nulle
musculo es secate excepts le reflectite capite
del musculo recte femoral e nulle immobili-
sation postoperative es requinte Multe pa
tientes comencia ambular con assistentia ali
cun dies post Je operation

Al comencamento nos usava le prosthese
de Judet. Nos lo abandonava plas tarde pro-
que m mults casos illo tende a pomtionar se
varmente Nos nunc prefere—e usa quasi ex
clusivemente—le typo de prosthese intra
medullar do Fred Thompson.
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Tieatment of Certan Subcapital and High
Neck Fractwes of the Femur by Primary
Piosthetic Replacement

P L Day, MD,* anpJ J Hincuey, MD §

1t is o well accepted fact that the most sat
{sfactory result obtanable in high neck and
subcapital fractures of the femur fs through
ealy accumte reduction and naling followed
by healing without complication No other
form of treatment produces comparablke re
sults. However it is often difficult to reduce
these fractures and it is even more difficult
to maintain the reduction durng insertion of
the fixation ‘The idenl position of a steeply
placed nail In the nfenor posterior portion
of the neck and the center of the head is de
sired. To accomplish this the procedure may
be prolonged bazardous and more shockmg
than some patients can tolerate  Uncontrol
lable rotatron of the head that prevents coap-
tauon of the fractured surfaces has been
noted both prior to and during surgery It
13 due commonly to 1nterposition of poruons
of the capsule or the presence of commin
uted fragments at the fracture site such
comminution 8 more extensive than that
suggested by roentgenograms  Extensive dis-
section necessary to control a small head or
mterferng structures 15 conducive to a high
meidence of comphications

UNION VERSUS UNION
WITHOUT COMPLICATION

Of these well reduced and  well-pailed
fractures approximately one third fail to
unite and one fifth of those that umte de
velop aseptic nectosis or disablng degener
ative arthntis.

*1San Antonio Texms.

A statstical analysis of the cases and the
methods it not always adequate, and some
times we arnve at incorrect conclustons  In
many published scries of intracapsular frac-
ture of the femur 1t 1s reported that a high
percentage united  This percentage 1s 0b-
tained by disregarding those patents who
died in the hospital and prior to the period
of follow up as well as thase lost  Omission
of those who developed aseptic necrosis and
degenerative arthritls leaves less than half of
the total number studled considered to be
good results. One large senes of femoral
neck fractures, in which 86 5 per cent were
reported to have secured union contaned
only 436 per cent of instances of union
without complicatton A compilation of re
sults published m the Journal of Bone and
Jolnt Surgery during the past 10 years re
veals the fact that satisfactory union without
complication was obtained in somewhat less
than 50 per cent of patients Many different
methods deugned to faciitate union and to
reduce the complications matenally have been
formulated, carried out and studied without

success m decreasing the number of poor
results,

VASCULAR ANATOMY

The medial femoral arcumflex artery long
hat been recognized as the principal caprtal
blood supply The vuluerability of this vital
artery explams the tugh incidence of avascu
lar necrosts of the femoral head At Ppresent



26 Imertion of Femoral Head Prosthesis

years. The phystologic age of the indvidual
patient and the nature of the fracture are
important deciding factors

From experience gained in a large series
of cases of prosthetic substitution for fem-
oral head 1n fresh femoral neck fractures a
satisfactory opemtive technic has been
evolved and Is presented in detail. The au-
thor’s preference as to type of prosthess is
drscussed.
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Le Technica del Insertion de Pros
theses Femoro-Capital per Ie Methodo
Huecter a Inasion Antero-Directe

Summarlo in Interlingua

Le majontate del chirurgos orthopedic m
St. Loms tracta displaciate fracturas sub-
capital del collo femoral in personas de plus

quc 70 annos de etate per reimplaciar le
capite femoral immediatemente per un pros-
these

Usque =l tempore del presente reporto un
senic de plus que 100 nove fracturas ha
essite tractate in mte mamiera m le Groppo
de Hospitales del Universitate St. Louis ¢ lo
Hospital Municipal del Citate de St Lous

Le presente reporto es concernite con
techpicas operative. Al comenciamento
exposttion posterolateral de Gibson ¢ ke ex
position anterolateral de Smrth-Petersen es-
scva usate Plus tarde iste procedimentos
esscvn abandonate Ambes require sectiones
o distachamentos muscular ¢ ambes reqoire
usualmente alicun genere de immobilisation
postoperative

Nos nunc crede que Jo melior exposition es
obtenite per medio del inciston antero-directs
de Hueter como illo es recommendate per
Robert e Jean Judet. Con 1ste inciston, nulle

1o es sceate pte le refl capite

del musculo recte femoral, e nulle immobili
sation postoperative es requrrite Multe pa
fientes c bular con ia all
cun dies post Je operation

Al comenciamento nos usava le prosthese
de Judet. Nos lo abandonava plus tarde pro-
que 11 multe casos illo tende a positionar so
varmente Nos nunc prefere—e usa quasl ex
cluuvemente—le typo de prosthese intra-
medullar de Fred Thompson.
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Fra ! Intr dullary prosthes!!
showing infenor portion of prosthesis
resting on calcar femorale whils lateral
aspect of stem lles agninst medial surface
of lateral cortex of femur and protects

stump of neck against entire strain of
weight bearing

jomt m front of or behind an intact pluteus
medius and (2) procedures in which the
continuity of the gluteus medius 1s drvided at
its ongn or wsertion We believe that the
maneuver of displacing a relaxed gloteus
medius provides early restoration of abduc

tion power and mimmal limp The lateral
approach of Burwell and Scott seems to be
tdeal, and, basically it is that of Watson-
Jones the difference bemg that the upper
part of the incislon i inclined backward in-
stead of forward Rests or adhesive straps
aro used to stabilize the patient in the lateral
posttion on the table with the affected hip
uppermost  With the surgeon standmg be

roach of Bur

Fio 2 Intermuscular nI:E
ows shin inct

well and Scott. Exposure
sion and landmarks

Fie 3 Gluteal aponeurosis and iliot{bia]
tract mcised in line of 1nclnon
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there 1s no practical method of determining
the residual amount of blood supply to the
femoral head at the time of fresh fracture
Much experimental and clhmcal research
with radioactive phosphorus is being carned
out to answer this problem. Marked dis-
placement or delay 1n reducton predisposes
to all the complications The usc of pros-
theses 1n fresh fractures may be indicated in
those exceptional cases that can be predicted
with some certaunty will result in nonunion,
aseptic necrosis or late degenerative arthritis

SELECTION OF CASES

Although the age factor should not be
used as the sole cnterion for choosmg pr
mary replacement procedures certain elderly
patients who otherwise are not good surgical
candidates cannot withstand the double haz
ard of prolonged disability and extensive or
multiple surgical procedures These same
patients who uutially are poor risks also are
more prone to develop any of the complica
tons of lp nallmg The chances of their
securing umon of their fractures are fewer
because of the decreased blood supply to the
fracture site and the lack of good bone struc
ture pecessary for firm fixation. The Im-
mediate complications of death and loss of
position at the fracture are commoner m
them than in younger patients In the event
of failure with the primary nailing, these
older patients already have lost much ground
in muscular tone vascular sufficiency and
emotional stability which factors can mnflu
ence adversely the result of any subsequent
procedure indeed, they may be capable
physiologically of surviving one major sur
gical expenence but not two  In selecting o
pnmary prosthetic replacement for these pa
tients the opportunty for the ideal or per
fect, result is <acnficed in order to gan an
early return to weight-beanng with a hip that
is Jess serviceable but also is less prone to
disablmg compliations

In discussing arthrodeses as being the last
resort for some patients with old hip frac
tures Gill asked why then, 1t should not

have been the first for them This same
question may be easier to answer In regard
to the use of prostheses

CHOICE OF PROSTHESIS

It 15 realized that an implanted object, al-
though biologically inert, never becomes m-
corporated into bone Smith Petersen has
shown conclusively that the hip joint will tol
crate weight-bearmg and motion when forces
are brought to bear upon 1t through a for
cign body such as a Vitallum cup that will
move freely between the acetabulum and the
reshaped head of the femur

Intramedullary anchorage of the pros-
thesis 15 preferable because it seems to be
the more permanently rehable method for
guarding agmnst looseness that results from
bone destruction, and 1t prevents angulation
fn the coxa vara. The most surtable is o ane-
picce type that cannot come apart withm the
body Just as onc emphasizes the mechan
1cal advantages of placmg a Smith Petersen
nail low, resting near or_on the calkar fem-
orale, the same rinciple applies in
the wse of prostheses  The mtramedullary

_type has the added advantage that the infe
o porion s Gly on B calcr s
the Iateral aspect lies against the medial sur
Jace_of_the lateral_cortex_of the femur pro-
tecting the stump of the neck against the en.
ure straln of weight bearing (Fig. 1)

The Austin Moore prosthesis s consid
cred to be 1deal, 1n that bone may grow in
timately about it, remforcing rt in the same
fashion as steel 15 reinforced by concrete
The objection from the standpoint of engi-
neering, that the perforations would weaken
the stem materially has not been borne out
by our experience of nearly 200 cases In
other large senes of cases of use of the intra
medullary type not 2 single incident of frac
ture of the prosthesis is reported

SURGICAL APPROACH

Surgreal approaches to the hip joint for
prosthetic replacement fall into two main

groups (1) procedures that epproach the
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hind the patrent an Incision s begun from a
point 3 inches in front of the posterior su
perior {linc spine curving to a pont just an
tenor to the promunence of the greater tro-
chanter thence downward along the shaft
for n distance of 6 inches The gluteal
aponcurosis and the iliotibial tract are in
cised m the line of the incision The tensor
fascra femoris Is retracted forward the glu
teus medius, backward The capsule 1s in
cised, and the head is removed prior to shap-
Ing the remaining neck for wsertion of the
prosthesls (Figs 2 7)

We have utilized curare preparations for
those portions of the procedure that require
maximum relaxation, feeling that it has been
responsible for less extensive dusection and
for prevention of damage to the gluteus me
drus or 1ts nerve supply

The size of the head of the prosthens
should be as nearly exact as possible This
may be determmned by direct measurement
of the removed head, by the use of gradu-
ated dusks fitted into the acetabulum or by
sclection of a suitable prosthesis nfter trial
placernent n the acctabulum It 15 important

not to get ndded length at this time, since it
may Iead to difficult reduction of the hip
with fts associated danger of fracture and the
late development of pain It is preferable to
remove a portion of the neck rather than
risk these dangers  Following reduction of
the hip by internal rotation, extension and
abduction, closure of the wound is facilitated
by maintaining the extremity 1n that position
In the light of serious objections made to
the use of curare additional comment 1s
warranted in evaluating its advantages and
drsadvantages for such procedures  One
study of the deaths nssociated with anesthe
sia and sucgery reported 1 death in every
370 patients given a curarelike drug, as com
pared wath 1 in 2 100 who did not receive
the drug. However 1n 78 8 per cent of these
“curare deaths, there was an error in the
use of curare the chowce of curare or the
management of the anesthetic The question
of cardiac arrest duc to the use of the drug
has been raised and in this connection it has
been stated that it kills primarily by inter
fering with the ability of the resplratory mus
cles to move oxygen into and carbon dioxide

Fia. 8 (Case 1) Female 81 years of age, with high neck frac

ture showin,

g cxtensive comminution

at fractore site and probable
fracture,

interposition of capsule preventing reduction of
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{ CLrIusS

P

VASTUS
LATERADE]

Fro. 6 Caprule incied and hip Jolnt
exposed prior to dislocation

Fxa. 4 Gluteal aponeurosls and ihotibial
tract reflected

. Fto 7 Head dislocated and ready to be
Fra. 5 Tens r foscia femoris retracted exclsed or replaced. (Fros 2 7 Burwell
formard and . uteus medius retracted H N, and Scott Dan J Bone & Jolnt
backward to expase capsule of hip jomt. Surg. 36-B 103-106)
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Fio 8§ (Cont) Rotation,

from 1 to 10 per cent wound infection from
110 5 per cent. The mncidence of dislocation
reported frequently at 10 per cent, has been
decreased materially with improvements in
technics of exposure and repair  Thrombosis
or thrombophlebiis has occurred in essen
tially the same number as noted with ordinary
hip nailings. Wound hematoma may be quite
troublesome and 1t should be avoided by
scrupulous attention to hemostass through
out the procedure  The presence of a large
foreign body and = collection of blood sur
roundmg it is a senous hazard to pnmary
wound healmpg Further protection against

Fig 9 (Case 2) Female
84 years of age with high
neck fracture.

Fia. 8 (Cont) Negative
Trendelenburg in patlent 4
months after insertron of left
hip prosthesis for fresh sub-
capital fracture




32 Traatment of Subcapital and High Neck Fractures of Femur

Fra. 8 (Cont ) Range of adductlon,

Fro. 8 (Cont ) Postoperative
range of abduction

Fro. 8§ (Cont) Austn Moore prosthesis
in place.

out of the lungs In competent hands 1t may
be used without excesttve fear of such a
complication

COMPLICATIONS AND RESULTS

Those complications ansing during sur
gery consst of fracture of the prosthesls and
fracture of the upper end of the femur dur
ing msertion of the prosthess or its reduc
tion into the acetabulum We have had no
nstances of fracture of the prosthens even
though we have chosen the Austin Moore
type which has been sald to be weakened
structurally at the stem due to its perforn-
tons. In one case a fracture through the
trochanteric area occurred dunng insertron
of the prosthesls. The scparated frogment
wes transfixed to the major portion of the
bone by a screw placed through that frag
ment one of the perforntions in the pros
thesis and the opposite cortex, Care In the
technic of nsertion of the prosthesls and
complete muscular relaxation at the time of
the reduction of the hip will tend to mini
muze the number of such fractures.

Mortality has been reported ns ranging
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Tractamento de Certe Fracturas Sub
capital e Alto-Collar del Femore per
Remmplacamento Posthetic Primari

Stanmario in Inrerlmgua

Nulle altere forma do tractamento m casos
de Fractura subcaprtal ¢ alto-collar pote es-
$&T comparate con le procedimento consis
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Fio 9 (Cont) Austin Moore prostheth
In place.

hematoma formatton is provided by com
pression type dresungs from toes to waist
Ime in the pattern of a stngle spica

Some degree of calcificatron about the hip
jomnt is noted m more than 50 per cent of
hip cases but, significantly 1t is dissbling in
only a small percentage of these Pain is
present in a similar number of patients and

Fr. 9 (Cont) Ausun Moore pros-
thests in place  Trochontede fracture
occurred during insertion of prosthesis.
Fracture fixed by transfiung screw Note

opposite hip now fractured Note also
supporting ledee of bone at inferior tip
of prosthesis.

Fixa. 9 (Cont) Bilateral Austin Moore
prosthesis 1 place

it also 13 dusablmg i only a few thero is a
definrte tendency for more of those with
moderate or severe pamn to improve steadily
than for those with mild pain to mcrease
Limp which 1s the most discouraging of all
the Inte complications also shows a tend
ency to jmprove under the adaptability of
nature and time {t has been apprecuably ess
frequent with the advent of the intermuscu-
lar approach and muscular control through
the use of curare

CONCLUSIONS

We have been impressed favorably by the
functional results obtawned through this pro-
cedure The sigmificant number of late re
sults indicates a distinct possibility of pro-
ducing return to all or early all the activities
expericnced by these patients prior to frac
ture  The best assessment of function is cak
culated by the effect on the everyday activity
of the patient, and he though his apprecia-
tion may be lirmited by us lack of knowledge
is still in a unique position to form a judg-
ment,
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Endopiostheses m Jomt Lesions

W RusseLL MACAUsSLAND, M D *

There 15 no foregathering of orthopacdic
surgeons today wathout a discussion of the
subject of endoprostheses in jownts  Ever
since the practicability of the replacement
method was pomnted out approximately 7
years ago the 1dea of restoring a faulty joint
by substituting an artificial device has fnscin
ated the surgeon.®!® The favorable resuits
obtained by replacement arthroplasty of the
hip have led to 1ts acceptance as an approved
method of treatment for the pamnful and me
chanecally defective hip joint. Efforts are be
ing made to explore the possibilities of pros
thetic reconstruction in other joints Here
we are concerned with the application of the
replacement operation to lesions of the shovk
der the elbow and the metacarpophalangeal
JOm'.L

It is not difficult to explain the popularity
gamed by replacement orthroplasty The
procedure has proven repeatedly its efficacy
i creating a pew hip joint that 15 prunless
stable and mobile The techmo 1s relatively
simple for the well trained surgeon. Recu
peration from the operation is mpid, and
pawn is muimal. The method mvolves little
danger to Ide and little nsk of operative m
fection Because of the simplicity of the tech-
me which reduces operative shock to the
mmumum and because of the rapidty of re
cuperation and the freedom from pam during
convalescence the method 15 considered to
zcmpamculaﬂy suitable for the elderly pa

t.

Boston, Massachusetts.
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ENDOPROSTHESES AT THE
ELBOW IOINT

Personal experience in replacement sur
gery at the clbow based upon 8 cases, has
shown that the procedure has wide applica
bility at this joint Now 1t s possible for the
surgeon to envisage a solution of treatment
for vardous difficult lestons that 1n the past
presented a challenge

Two of the 8 patients in the series had un
stable and painful clbow joints due to loss
of bone substance at the fower end of the
humerus  Up to the present time the patient
with such a lesion who is handicapped se
verely could be offered little hope of relief
In an occasionaf case such a bone defect
may be the result of neglect of treatment or
foulty treatment, but, as a rule a loss of bone
substance 13 due to the removal of bone seg
ments in the surgical management of a severe
fracture or tumor

Two patients had painful unstable elbow
jomnts with limited funchon as the result of
comminuted intercondylar fractures Pre
viously no adequate method of restoring a
satisfactory jomnt in cases of generalized dis
organization of the humeral extremity was
available Sometimes resection is practiced,
but it 13 & method to which the author has
objected constantly because of the Iikelihood
of creating an unstable jomt Arthroplasty
with initerposition of free fascia lata 13 con
traindicated, for the reason that the Pproper
remodelmg of the humeral sucface would en
tail the removal of so much bone that the
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tente de precoce ¢ accurate reduction e clava
mento le qual es sequite per curation sin
complicationes Le position 1deal del clavo
es un position fortemente descendente m le
portton 1nfero-posterior del collo ¢ del cen
tro del capite Iste position es desirabile sed
difficike a atonger illo es extrememente
hasardose in certe patientes de etate plus
avantiate Factores responsabile pro le dif
ficultate del reduction e pro subsequente
complreationes es le incontrolabile rotation
del capite ¢ Je disturbation causate per struc
turas del typo de communuite fragmentos o
portiones del capsula al sito del fractora
Mesmo mter fracturas que es ben reducite ¢
ben clavate circa 50 pro cento non resulta
m umon o disveloppa necrosis aseptic 0 1n
validante arthntis degenerative Le publicate
resultatos del tractamento de iste typo de
fractura non include i multe casos le pa
tieates qui mon tosto 0 qui escappa a re-
exammes posterior o le patientes qui disvel-
oppa complicationes subsequente

In certe casos le reimplacinmento pros
thetre priman es indicate 1n tanto que ilo
evita ke secundan procedimento reconstruc
tve {llo resulta in un coxa que es non
integremente ideal sed iste coxa es usabile
¢ le intervention chururgic es minus extense

Es seligite ke typo intramedullar de pros
these proque illo offere un protection contra
Ie relaxamento que resulta del destruction
del osso ¢ proque illo evita Ie angulation del
coxa verso le position var Iste typo de
prosthese resta directemente super ke calcar
¢ tocea le superficie medual del cortice lateral
del femore e asst protege le trunco fracturate
del collo contra Ic integre effortio de sup-
portar le peso del corpore

Un inciston intermuscular servi a exponer
le articulation del coxa posterolateralmente
¢ con I uso de preparatos affin a curare le
prosthese es inserite con minus extense dis
sectiones ¢ un munus grande risco de lesiones
al musculo glutee medie o su connexiones
nervose Un adjustation exacte sed non ex
cesslvemente stricte es determunate per e
mesuration directe del excidite caprte o per
medio de altere technicas de mesuration.

Complicationes que ha occurnte durante
le mtervention chirurgic Include fracturas in
le area trochanteric durante le insertion del
prosthese o ke reduction a 1n Ie acetabulo
Nulle prostheses ha essite fracturate ben que
prostheses del typo Austin Moore esseva
usate del quales on dice que lor fortia struc
tural es reducite per le presentin de per
forationes n Ie trunco Le complicationes
usual del chirurgia de articulationes coxal es
plus o minus rdentic con le complicationes in
ordmarj clavamento coxal Hematomas del
vulnere pote esscr ovitate per scrupulose
mesuras hemostatic ¢ per ke uso de bandages
compressive Calaificationes crrea le articula
tron coxal, dolor sub peso ¢ claudication
persutents esseva observate minos frequente
mente ¢ in forras minus sever quando ke
methodo del meision fntermuscular esseva
usate E iste complicationes In tanto que
presente tendeva a meliorar se post un o
duo annos plus tosto que devenir progres
sivemente pejor

Le resultatos functronal obtenite per 1ste
procedimento esseva extrememente incorag:
ante Le procedimento es recommendate
como procedimento priman in certe patientes
niscose con fracturas subcapltal o alto-collar
del femore
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than arthroplasty, so that the amount of cir
culatory and tissue reaction §s reduced  The
convalescence is much shorter and relatively
free from pain In contrast with the slow and
usually painful recuperation from an arthro-
plustic procedure  Motion may be started
carly after the replacement operation usu
ally about the tenth postoperative day in
contrast with the delay of 4 weeks after
arthroplasty

‘The outcome 1n 4 of the 8 cases may be
appraised after a postoperative interval of
from 1% to 3% years, and in the 2 arth
nuc cases after 6 and 10 months respec
tively One patient died not long after the
elbow operation as the result of another le
sion. In 1 of the 2 cases of long-standing
ntercondylar fractures there had been con
comitant nerve damage ond because of per
sutent pain after the replacement operation,
1t became necessary to remove the endopros
thenis

The 4 patrents whose elbows were oper
ated upon from 134 to 3% years ago have
stable and panless jolnts with a good range
of moton All 4 pauents are well pleased
with the result. Three of them are unng the
arm actively n their work. One of the
former patients 18 a student, and he works
part tme in a store (Figs 1-4) another 1s
a typist and piamst, and the third is a
farmer The fourth patient, an older woman
has full use of the extremity all motions ap-
proachmg normal

Ome of the 2 patlents treated for an an-
kylosed elbow which had been of traumatc

17

-

- ey~
1

l\‘
P~

s
Fia 4 Range of flexion and extension after re
previomsly (MacAusland, W Russell

Fio 3 Same patent as In Figure 2
after replacement operation Marker in
dicates the condylar area of the pros
thesls (MacAusland W Russell Am J
Surg 85 168)

origin, made somewhnt slower progress in
recovening motion than the other patients At
the present time, 6 months after the replace-
ment operation, motion 1s frec and painless
from 15° above the right angle to 20° below
The other patient treated for an ankylosed
elbow had suffered multiple arthritis for 5
years  Both clbows were suff and the pa
tient was unable to feed herself Nine
months after the replacement operation free
and palnless motion is possible from 45°
above the right angle to 55° below  In view
of the general arthntic problem, this may be
considered = fairly satisfactory functional re-
covery The patient now 1s able to feed her
sclf  She is 30 pleased with the result that
she has requested an operation upon the
other elbow

The lterature contains few reports of ex

— e ey

placement operation 314 ear:
Am. ] Surg. 85 169) y
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Fro 1 Deformed and unstable elbow
cawsed by a bone defect of the distal end
of the humers

stability of the joint would be endangered.

Onec patient had an unumted fracture sit
uated in the supracondylar region, as well as
an ankylosed elbow The fracture was so
close to the joint surface that the insertion
of a bone graft was precluded. This patient s
arm because of the 1 and umstable
jount, would be of little use to hum for the re
mander of his life

The sixth case 1n the series was a recent
mtercondylar fracture with extensive trau-
matic derangement of the jomt, Every sur
geon who has had occasion to treat a fracture
of thrs type has longed for a more satisfac
tory method of treatment than the proce
dures hitherto available Reduction often is
impossible and even when fair aignment of
the fragments can be obtalned the func
tronal result generally is poor Lattle has been
offered in the way of alternative treatment
Complete resection endangers the stability of
the jornt, and excision of the fragments alone
leaves a distorted articular surface that is n
compatiblke with good function.

All the cases mentioned presented difficult
problems of treatment which had not been
resolved satisfactonly On the contrary the
other 2 cases in the series were lesions for
which there long has been a standard form
of treatment Both patients had pamful anky
losed elbows of arthntic origin a Jeston that
may be treated successfully by arthroplasty
with interposition of a fascia lata flap The
technic evolved by the author has given ex
cellent results in numerous cases.

Fro 2.
merus and abnormal head of the radius.
The screw had been inserted In previous
surgery (MacAwsland W Russell Am
J Surg. 85 168)

Bone defect of the lower bo-

Departure from an sccepted method of
treatment must be weighed carcfully A
comparison of the routine arthroplasty and
the replacement operation of the elbow re
veals the following advantages of the latter
method. The technic of tic recon-
struction 15 much smpler and less traumatic
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The alternative treatment for these injur
tes at the shoulder has been resection of the
humeral head which fails to restore satis
factory function The result is an unstable
joint, and the abductor power s weak, even
when the resection operation is supplemented
by a tendoplasty or transplantation of the mn
sertion of the musculotendinous cufl to in-
crease its lever action  Bony prolifcration
develops eventually, and the jomnt becomes
progressively suff

Further indications for prosthetic recon
struction at the shoulder have been recog
nized in tuberculous caries ankylosed shoul
ders, aplasia and avascular necrosis of the
humeral head and in bone defects resulting
from resection for a tumor

Endoprostheses of various designs have
been used m the replacements that have been
carrred out at the shoulder The regular
femoral head prosthesis has been adapted to
the jount in the majority of cases  Some sur
peons are of the opimon that an artficial
bead of this design is perfectly satisfactory at
the shoulder jont, where the normal adap-
tatton of the articular surfaces is itself rel
atively imperfect.

It is the author s opinion that the evolve-
ment of a completely satisfactory endopros-
thesis for use at the shoulder jomnt will take
ume Several factors must be considered 1n
replacing the upper humeral extremity in
traumatic cases, In the first place the sta
bility and the function of the jomnt depend
upon the integrity of the musculoligamentous
apparatus hence it must be respected. When
the fracture linc traverses the surgical neck,
and when the entire upper humeral extrem
1ty 15 to be replaced, the artificial part must
provide for the reattachment of the rotators
and the supraspinatos muscle In fractures
lugher up a prosthesis of smaller dewign may
bo used this requires less sacrifice of bane
and preserves the greater tuberosity with 1ts
areas of attachment for the muscles

ﬂ}cnul.b.orhmDSCdZd]ﬁmttyposof
endoprostheses In the 4 replecement opera
tions that have been performed at the shou!

BH Ullleach, I ﬂ“ !

Fia 5 New design of shoulder pros
thess to be used in future replacement
operations.

der joint, A Judet femoral head endopros
thesis was inserted mn the first case It was
realized immediately that ths type of device
faled to provide for the reattachment of the
muscles In the other 3 cases an endopros-
thesis of special design was used this con
formed in shape to the normal humeral ex
tremuty and contmined a depressed area m
the segment corresponding to the greater
taberosity  where the muscles could bo re
attached After using this type of prosthesis,
the author felt that a still more satisfact
artificial humeral extremity could be de
signed. The new model which is illustrated
in Figore 5 will be used m shoulder replace
ments 1n the future

The first case in the author’s short zenes
Was a recent comminuted fracture of the an-
amm.icneckofthchmcrus. This was the
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perience in surgical replacement at the cl
bow Robineau!® appears to have been the
first to attempt prosthetic reconstruction of
this joint, when he substituted the lower end
of the humerus by a prosthesis of steel en
cased in rubber It was 16 years later before
another attemnpt was made by Bocrema and
do Waard ! In 1947 4 cases were reported
by Mellen and Phalen 14 In 1951 and 1952
when attention began to be focused upon the
possibilities of prosthetic reconstruction sev
cral cases of articular replacement at the elbow

appeared 1n print 43? %02
OPERATIVE TECHNIC

The mtroduction of an endoprosthesis at
the elbow joint, unless the pathologic changes
present contraindications is accomplished
best through a postertor approach  Wide ex
posure of the operative field 1s provided by
sectioning the olecranon and retracting its
proximal tip together with the attached trl
ceps tendon Subsequent screw fixatlon of
the olecranon fragments in closure permits
motion to be started early without any dan
ger of the separation of the fragments

The space to receive the prosthesis is pre-
pared by removing a segment of bone from
the humeral extremity a transverse surface
being created  This space should be approx
tmately ¥4 1nch deeper than the head of the
prosthesis so that the new joint will be a
shade Jooser than the normal elbow The
endoprosthesis which s fashioned to con
form tn shape to the normal articular extrem
ity 1s inserted by dnving 1ts stem into a drill
hole 1n the center of the humeral shaft The
wound s closed after flexion and extension
movements have been tested gently

PGSTOPLRATIVE CARE

Immobilization of the arm with the elbow
at the nght angle 15 mamtained by means of
a posterior plaster shell. On the third post
operative day the patient begins the exeraise
of making a ught fist. Mouon at the elbow
wsually 1s frec and painkess by the tenth day
The patient »s discharged from the hospital

about that time and he 1s given 1nstructrons
to continue gentle movements of the elbow
and to discard the plaster shell for longer
periods as the joint becomes stronger The
shell 15 removed duning the third postopera
tive week, and a sling is substituted.

COMMENT

The aothor is not advocating at this time
the use of an endoprosthesis m every recent
comminuted wntercondylar fracture Indica-
tion for the operation is recognized only in 2
case of extensive traumatic damage when 1t
Is realized that the funct:on obtamable by
the customary measures of treatment could
not possibly meet the demands to be made
on the joint by the patient s occupatron In
the author’s series of cases, the patent who
had a prosthetic reconstruction for a recent
mtercondylar fracture earned his Livelihood
by playmng the plano

ENDOPROSTHESES AT THE
SHOULDER JOINT

Severe fracture dislocations of the shoul-
der and communuted fractures of the hu
meral bead are types of injury for which the
surgeon was certam one day to consider the
possibility of using an endoprosthesis It Is
difficult to treat these mjuries which occur
frequently 1n elderly individuals As a rule
it 15 useless to attempt reduction of a com-
minuted fracture of the humeral head and,
when such treatment 1s undertaken, the re
sult is a painful shoulder with lymited mo-
ton A fracture duslocation of the znatomi
neck of the humerus sometimes can be re
duced sccurately and the immediate result
may be satisfactory but avascular necrosis
of the humeral head 1s likely to ensue Re
duction of a fracture dislocation of the surgh-
cal neck 1s possible when the fragment fs
large and more or less mntact, and in a young
or a middle aged adult, the functional recy-
peration may be fairly satisfactory On the
other hand 1f the fracture is comminuted of
if the patient is elderly functional loss is In
evitable from either stiffness or aseplic ne>
crosis of the humeral head.
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The altemative treatment for these injur
ies at the shoulder has been resection of the
humeral head, which fails to restore satis
factory function The result is an unstable
joint, and the abductor power is weak, cven
when the resection operation Is supplemented
by a tendoplasty or transpfantation of the in
sertion of the musculotendinous cuff to n
crease its lever action Bony prohferation
develops cventually and the joint becomes
progressively stff

Further indications for prosthetic recon
struction at the shoulder have been recog
nized in tuberculous canes ankylosed shoul
ders, aplasia and avascular necrosis of the
humeral head and in bone defects resulting
from resection for a tumor

Endoprostheses of vanous designs have
been used i the replacements that have been
carried out ot the shoulder The regular
femoral head prosthesis has been adapted to
the joint in the majonty of cases Some sur-
geons are of the opuuon that an artificial
head of this design is perfectly satsfactory at
the shoulder joint where the normal adap-
tation of the articular surfaces is itself rel
atively imperfect.

It s the author s opinion that the evolve-
ment of a completely satlsfactory endopros
thesrs for use at the shoulder jomnt wall take
time  Several factors must be considered In
replacing the upper humeral extremity n
traumatic cases. In the first place, the sta
bility and the function of the Joint depend
upon the ntegrity of the musculoligamentous
apparatus hence it must be respected. When
the fractore ine traverses the surgical peck,
and when the entire upper humeral extrem
ityhmbcrcplawd.mcnrﬁﬁcialpartmust
provide for the reattachment of the rotators
end the supraspinatus muscle In Eractures
higher up a prosthesis of smaller deugn may
be used this requires less sacrifice of bone
and preserves the greater tuberouty wath its
areas of attachment for the muscles

Thoauthmhumed?.dlﬁemttypqof
endoprostheses 1n the 4 replacement opera
tions that have besn performed at the shoul-

Pl
‘ Yoy
M|

Puttinend AT

Fro 5 New design of shoulder pros-
thesls to be used in future replacement
operntions,

der joint. A Judet femoral head endopros-
thests was inscrted in the fint case It was
realized immediately that this type of device
failed to provide for the reattachment of the
muscles In the other 3 cases an endopros-
thesis of special design was used this con-
formed m shape to the normal humeral ex
tremity and contained a depressed area 1n
the segment corresponding to the greater
tuberonity where the muscles could be re
attached. After using this type of prosthesis
the author felt that a still more satsfactory
artificral  humeral extremity could be de
signed. The new model, whch {s illustrated
in Figore § wﬂ]beusedmxhouldcrrcplace
ments 11 the fotore

The frst cass in the author s short series
Was 2 recent comminuted fracture of the an
atomic neck of the humerus This was the

Vd
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Fie 6 Comounuted fracture dislocation
of the shoulder

sccond mjury that the patient had sustained
in the shoulder region the first having been
a commnuted fracture dislocation, which
was not reduced. Upon exposure of the
jomnt, 1t was observed that the musculoten
dinous cuff was a mass of scar tissue and
that fibrosis was extensive A regular fem
oral head endoprosthesis was used to replace
the upper humeral extremity

The result in this case is surpnsingly sat
isfactory The patient has been followed up
at regular intervals during the 415 years

Fxa 7 The same patrent as in Flgure
6 after replacement operation The de-
tached musculotendinous cufl has been
attached (n the specially dengned con-
cavity on the greater tuberosity

since the operation, No pam has been ex
perienced. The patient uses the extremity
actlvely in her occupation as a housckeeper
The loss of abductor power s compensated
somecwhat by scapular motion,

The other 3 cases were fracture dusloca
tions of the surgical neck of the humerns, 1
of which was combined with a fracture of
the greater tuberosty A specaally designed
endoprosthests was used 1n all 3 cases this
permitted the reattachment of the rotator
tendons and the supraspinatus It is to be
regretted that the result cannot be evaluated
in 2 of the 3 cases. Both patrents who were
aged 63 and 69 respectively ignored the in
structions to carry out exercises that would
preserve tho power of abduction. As are
sult, the pectoral muscle group contracted,
and voluntary abduction is limited to ap-
proximately 35°

The thurd patient was operated upon in
March, 1954 At the present time 8 months
after the replacement, the range of antero-

posterior mouon Is practically normal, and

"

Fr. 8 The same patient as in
Figures 6 and 7 eight months
after replacement operation
showing complete range of over
head motlon possible when the
arm Is carried in front of the
mid-kne, Active abduction B
free to within 15 of the hon-
zontal.
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ve abduction is free to withln 15° of the P~ ’S:‘ /‘

zontal Complete overhead motion ls | d <
1
N ! Ph

fble with the arm carried slightly for 5
d of the mid linc (Tigs 6-8) The joint

nble and painless  Rotational movement

mited slightly

he expenences of other surgeons with
replacement operation at the shoulder
t have been cncouruglngﬁ” 11-13,18-17 21
 largest series of cases has been reported
Judet, Judet and LaGrange who have
d endoprostheses in 17 shoulders In the
es were 11 traumatic lesions, 5 cases of
erculous cares and 1 casc of ankylosis of
iritic origin. The remarknble fenture of
results is the freedom from pamn 11 of
17 patients have no pain and in only 1
c is persistent pain severe Function ap-
aches normal 1n the best results in the
umatic group Satrsfactory function was
amned m the majonity of the traumatic
es abduction ranging from 30° to 40°
! supplemented by scapular motion, k

|

All 5 patents treated for tuberculous
les benefited by the repl opera
1. Disability was reduced considerably
ause of the disappearance of pain  All 5

Fta.9 Malunited fracture of the distal
end of the second metacarpal bone
{MacAusland W Russell Am J Surg.
85 170)

lents regalned better function abduction
ng stronger and rangmg from 40° to 60°
mplete recovery of abduction was prohib-
1 by the atrophy of the deltoid, which is
istant in such lesions

A satisfactory result also was obtatned 1n

the result of an injury while at work The frac
ture was recognized by his physiclan and an
attempt was made to reduce it A plaster cast
was applied, and physiotherapy was carried out
for several months

Ten mounths later when the author was con-
1 case of an ankylosed shoulder the new  sulted the metacarpophalangeal jolot was pain
it being painless and stronger  Atrophy  ful, the finger weak, and the gripping power
the deltord precluded the recovery of more  diminished. The patient who was a mechante,
nplete function. hxd’ been unable to work since the time of the

dent and was receiving disablhty cc
p

tion. Roentgenographic examination revealed a
malunited fractare with the distal fragments im
pacted on the metacarpal shaft and angulated
palmarward (Fig 9)

Prosthetic reconstruction was carrted out by
& dorsolateral approach to the Jomnt on the
radial mde (Fig 10) The jount was duslocated.
The distal extremity of the meta 1 bone
was sectioned transversely and a small drill hole
CASE REPORT was made 1n the meta shaft to recerve the

stem of the endoprosth The artificial plece
The patient, a young man, had sustained the wbk;hhndbecnmode}cdontbemundjo t of
mcal prizefighter's type of fracture of the tho other hand but fashioned shightly xmaller
tal end of the second metecarpal bone as  In size was introduced. The wound was cloted,
e~

ENDOPROSTHESES AT THE
FINGER JOINTS

Prosthetic reconstruction of a metacarpo-
alangeal Joint has been carried out suc
sfully by the asthor m 1 case of a mal-
ited fracture
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o 10 Technic of prosthetic reconstruction of a metacarpophalsnges! joint.
(MacAusland, W Russcll Am J Surg 85 171)

and the finger was immobilized in the position were begun and the patient was encouraged o
of approtimately full extension (Fig. 11) squeere & soft rubber ball in the hand. Motlon

The posiion of extension was maintained was regained under the supervision of a phytio-
for 10 davs. Gentle passive movements then  theraplst.
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The recovery of function was rapid, and
approximately 2 wecks after the operation the
range of flexion was excellent. Flve weeks after
the operation the patlent was able to usc the
hand normally and he retwrned to work The
joint was stable and painless, and the range of
motion was complete in extension and in flexion
(Fig. 12) The power to grip had been re
covered Function has remained unchanged up
to the present tume, approdimately 3 years after
tho opcration The former patient is highly
satisfied with the result and he is doing heavy
construction work.

COMMENT

A fracture involving an articular surface
of a finger may cause considerable disability
when the fragments umite in malposition.
This 15 particularly true in the case of a per
son who uses the hand in his occupation
Not only is the jomt painful but, also the
function of the finger Is ympaired and the
power to grp Is reduced because of the dis
rupted mechanics of the joint

The methods of resection and arthroplasty
formerly were considered to be the only pos-
sibilitles of treatment for a fracture disloca
tion of the finger umted 1n faulty position
Resectlon, which endangers the stabllity of
the jount, 1s not an accepted method of treat
ment. Arthroplasty with Interposition of a
fscial fiap has not been used to any great
extent mn treating finger lesions, The method
has yielded some successful results but, as
2 rule the jomnt 15 unstable and function is
impaired senously following an arthroplastic
procedure  The author acknowledges that

Fia. 12. The same patient as tn Figures 9 and 11 three

o 4§

Fra. 11 The same patient as 1n Fig
ure 9 Prosthesis in positon (MacAus-
land W Russell Am J Surg 85172)

his expenence with arthroplasty of the finger
joints has been disappointing. The articular
space 15 50 small that the insertion of any
material makes it difficult to close the cap-
sule without drawing it too tghtly There
also s the danger of creating an unstable

yeans after operation  Com
plete function 1n extension and flexion after prosthetic reconstructio, .
and painless. (MacAusland, W Russell Am.J Surg. 85 172) 2. Tho joint ia stable
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joint because of the necessity of wide exci-
ston of bone to ensure free motion.

Little expersence in the restitution of a
finger joint by prosthetic means has been re-
ported. The method can be considered only
when the musculotendinous apparatus the
nerves and the surrounding tssues are 1n
good condition. Ward® has used the proce
dure successfully in 1 case of an ununited
fracture dislocation of a proximal interpha
langeal jomt Burton® used acrylic prostheses
i 4 cases of rheumatoid arthritis but it was
too carly to make end result observations at
the time of his report

SUMMARY AND CONCLUSIONS

The reconstruction of a faulty jont by
substituting an endoprosthests has become a
popular method of treatment within the short
space of 7 years since 1its introduction It s
a procedure that Is sound 1n principle and
it bas several advantogeous features which
are described There has been repeated proof
of 1ts efficacy in the handhing of many intrac
toble lesions of the hip joint, and its thera
peutic possibilities in other jolnts are being
explored more and more

The experrences of other surgeons in re
placement surgery at the shoulder the elbow
and the finger joints are reviewed, and per
sonal experrence of the apphceation of the
method to these jonts is reported Indica
tions for prosthetic reconstruction at these
sites are outlined and the difficulties of
treating the lesions concerned by procedures
hitherto available are discussed.

The results in the author s series of cases
have been most encournging. Four of 8 pa
tients who had replacement operations at
the clbow have pamless strong joints with
a good range of motion and 2 others who
were treated more recently have benefited
decidedly by the operation  The results have
been favoruble in the 2 of 4 replacements of

the shoulder in which 1t was possible to eval
uate the outcome  An unusually good result
was obtained by prosthetic reconstruction of
a metacarpophalangeal joint,

The ground 1n this new prosthetic field
has been well prepared. As tme goes on,
there will be further developments in the de
sign of prostheses there will be improve
ment in techmc, and new ideas will be ac
qured on indications for the method.
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Endoprostheses m Lesiones Articular
Summario in Interlingta

Arthroplastia  substitutive —si  popular
como methodo de tractar dolorose ¢ me-
chanicamente defective articulationes coxal—

ha productc resultatos incoragiante in certe
lesiones del articulationes cubital, humeral e
metacarpophalangeal Octo operationes sub-
stitutive esscva exccutate af cubito, 4 al hu
mero e | al articulation metacarpophalan
geal

Con lc exception de 2 casos lc leslones
representava problemas difficile de tracta
mento pro ke quales nulle previe solution—
o al plus un solution inadequate—esseva
disponibile Le casos exceptional csseva 2
cubitos ankylosate 1e un lesion que ha
essite tractate con bon successo durante
multe annos per medios arthroplastic. Le
deviation ab ke methodo standard esseva In-
fluentiate per le avantages del reconstruction
prosthetic

In 4 del 8 casos cubital il esseva pos-
sibile evalutar le resultatos post un suffica-
ente intervallo de tempore ¢ in omne istos
le resultatos esseva excellente Le articula
tion cubltal es stabile ¢ sin dolor ¢ lo limtes
del motion es satsfacentemente extense
Duo del 4 patientes qui esseva tractato pro
fractura con luxatron del humero ha etam
nondolorose ¢ stabile articulationes con
movibilitate satisfacente Un resuitato ex-
cellente esseva obtenite per le reimplacia
mento del capite metacarpal In iste caso le
functiones del articulation esseva complete-
mente restablite Ommne le patientes in msto
sene es ben satisfacite con Ie resultatos Ties
usa Ie articulationes 1n question de maniera
active in lor occupationes
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Complications 1n Reglacement Arthroplasty

of the Hlp

Expentence With 68 Additional Cases

HowArD MENDELSOHN M.D, aND BERNARD N BECkER, M D

Although 1t cannot properly be said that
the tumult and the shouting have died, it is
becoming evident that the din of controversy
over the use of endoprostheses n the hip
jont 1s just beginning now to generate some-
what more light than heat. Reports’* of
faurly large series of cases having from 3- to
5 year end-result studies have appeared in
the medical literature and 1t 1s difficult to re
call another reconstructive operation that has
been performed 50 extensively in so short a
perrod of ime and one is tempted to add,
without pnior proof of ment.

We have had expenence with over 100
replacement arthroplastiesf of the hup 40 of
which have been reported previously 4 Here
we are concerned only with the medical and
the surgical complications encountered in a
detailed analysis of the first 2 years expen
ence with endoprostheses of the hip at the
Los Angeles General Hospital Los Angeles,
Calif From June 1951 through June 1953
68 prostheses were inserted Into 66 patients
The surgery was performed by various mem

From tho Department of Orthopedic Sargery
of the Lo Angeles General Hospital, Los Anpeles,
California, and the Univensity of Southern Cali-
fornia School of Medicine

t Replacement arthroplasty if you ‘hh, but by
no means the taotologee 1 provihesh,”
since a prostheshs i an aMTEm to the human body
of sorme artificial parnt to replace one wanting as a
kg, eye of tocth =

43

bers of the attending and the resident staffs.
The surviving patients have been followed
from 18 to 42 months

TABLE |
Numeser
OF PATIENTS SEx Ace
66 males 10 38-94
females 56 73 average

P tive Diagnasls
mRmt (less than 2 months) intracapsular
fracture 34
0Old (more than 2 moaths) intracapsular
fracture with nonunion
tive arthritis
Rheumatold arthritis
Postradiation aseptic necrosks of the
femoral head

ac®

Types of Prostheses Used
Judet (scrylic)
Judet (modified head and neck)
Eicher (metal)
Roger Anderson (nylon)

Bl uond B

Surgical Approaches
Gibson

Smith Petersen
Hueter
Watson-Jones
Lateral

Rl cuarnd




Anesthetic Complications and Homerrhage

49

Table 1 lists the number, the age and the
sex of the patients, the preoperative diag
nosis the types of prostheses and the surgi-
cal approaches  Further comment regarding
the data m Table 1 will appear in subsequent
discussion The complication and the deaths
encountered In this serdes are listed in Table
2

DEATHS (18%)

There was o total of 12 deaths 3 occurred
m the first postoperative week. Nine patients
died within an 8 week period they are con
sidered to be operative mortalities because of
progresuve systemic deterioration that m
cluded pulmonary infections profound Ina
nition with dehydration and extensive decu
bitus ulcers At no time did these 9 patients

exhibit evidence of a satisfactory postopera
tive recovery

ANESTHETIC COMPLICATIONS
AND HEMORRHAGE (19%)

Twelve anesthetic complications were con-
sidered to be serious enough to warrant in
clusion n this stedy There were 9 cases of
severe shock, 2 instances of extreme hyper
tension and 1 episode of prolonged laryngo-
spasm The average anesthetic time was 146
minutes (75 315 minutes) There were no
anesthetic deaths, and we were unable to
correlate the length of anesthesia time with
the incidence or the severity of complication
We have included in this grouping 1 case of
unusually severe surgical hemorrhage

TABLE 2

Complications and Deaths
umber of Patlents
Number of prostheses

66
68

CoMPLICATION

NuMBER OF
COMPLICATIONS

NUMBER OF
PATICNTS

PERCENTAGE
OF Cases

Postoperative deaths

Serious anesthetic complications
and hemorrhage

Technical errors
Improper cholce of prosthens (4)
Improper placement of prosthesis (2)
Fracture of the femur (6)

Early postoperative complications
Dulocations (11)
Infectiom (12)
Hemorrhage and shock (5)
Decubitus ulcers (5)
Mental dusturbances (4)
Peripheral nerve damage (3)
Delayed union of greater trochanter (2)
Thrombophlebrtls (1)

Late postoperative complications
Paracapsular cnk:{gcnuan (19)
Varus migration of prosthens (7)
Acetabu

18%

19%
18%

43 33 50%

34 28

lar eroslon with superior or central migration (6)

Fracture of the prosthests (1)

Erosion of calear femorale with intramedullary mugration (1)
114 Complications and deaths occurred in 53 patients
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Fma. 1
trochanteric fracture that occurred dur
ing insertion of a Roger Anderson nylon
prosthesis. Intramedullary insertion of the

rosthetic stem was effected in order to
mmobilize the fracture

Extepsively comminuted sub-

TECHNICAL ERRORS (18%)

Under this headmg 13 a miscellaneous
group of 12 complications that occurred at
the time of surgery Some of these complica
tions may have been due to improper opera
tive techmic inadequate equipment or un
avoidable surgical accidents There were 2
cases m which a previously existing hip nail
tract prevented sccure fixation of the pros
thetic stem. Two cases presented obvious
dispanty between the prosthetic head and
the acetabulum  The was inserted
m excessive varus in 2 additional instances
Fracture of the femur occurred 6 times at
the level of the greater trochanter once in
the subtrochanteric area 3 times (Fig. 1)
and 1n the upper third of the shaft, twice

Fio 2. The subtrochanteric fracture
occurred durmg surgery The dislocation
first was noted 10 days after operation.

This complication was associated exclusively
with the use of the intramedullary stem type
of prosthesis and It was sastamed either dor
g the Insertion of the prosthesis (3 cases)
or following attempts at relocation after m-
sertron (3 cases)

EARLY POSTOPERATIVE
COMPLICATIONS (50%)

Within the first 2 months after surgery
exactly 50 per cent (33) patients suffercd
one or more complications There were 11
wound 1nfections 8 of which presented ex
tensive suppuration that led to osteomyelits
of the 1nvolved bony components. These fn-
fections were of such magmitude that all re
sulted In complete operative failure and
further surgical procedures often were neces-
sary  Also encountered were 3 superficial
wound infections, which healed rapidly and
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presented no serious postoperative problem

Dislocation of the prosthesis occurred In
12 cases (Fig. 2) Five dislocations were
posterior and 3 were anterior  Four disloca
tions were associated with the above men
tioned infections, and they were not classified
us to type The remaining complicatrons that
occurred 1n the carly postoperative period
are Iisted in Table 2 and they will not be
commented upon further

LATE POSTOPERATIVE
COMPLICATIONS (40%)

The commonest compliention encountered
n the entire senies was paracapsular cakelfl
catfon that was demonstrable radiographic
ally These areas of calcific or osseous den-
sity vaned m size from a few millimeters to
massive deposits that surrounded the entire
hip jomt (Fig. 3) While massive areas of
paracapsular caleification  were associnted
definitely with restniction of jont motion
small or mmmal deposits were not accom
panied necewsarily by loss of function

In 6 cases there was radiographic evidence
of central and/or supenor migration of pros
thess (Fig. 4) This migration occurred
gradually over a period of months and pro-

IO

Fio 3 Extensive Ip:uucupsul:u- calcifi-
cation and varus migration of a Judet
prosthesis

duced acetabular erosion In 1 instance, the
prosthetic head actually had created a sec-
ondary acetabular fossa (Fig. 5) When su-
pertor subluxation occurred instabulity of the
hip was observed clinically Restriction of
motion especially in abduction, also could
be demonstrated 1n cases presentmg marked
centrnl mugration. In these cases serinl
rocntgenograms revealed gradual approxima-

Fia 4 Judet prosthems (Left) 2 months after operation and (Right) 20 months later

showmg Increased central migration with acetabular erosion
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Fia. 5 Eicher prosthess. (Lefr) Three months after operation  The proathetic head
has migrated superiorly and does not articulate with the scetabular fowa. (Right)
Twenty-one months later showing creation of a secondary acetabular fossa with pro-
gressive superior migration and bony erosion

tion of the superior margm of the greater tro-
chanter to the acetabular roof

Varus migration of the prosthems oc
curred in 7 cases and only twice could 1t be
attributed to excessive varus insertion (vide
supra) In the other 5 cases, mugration oc
curred gradually over a period of months
This complication was associated invariably
with excesslve movement of the prosthetic
stem absorption of the adjacent bony sur
faces instability of the hup joint and severe
pain on weight-bearmg.

Fracture of the skirt and the stem of an
acryllc prosthess occurred in 1 case 18
months postoperatively This prosthesis was
replaced subsequently  Erosion of the calcar
femorale with intramedullary mtrusion of the
cervical flange of an Eicher prosthesis was
demonstrated in 6 months after surgery in 1
patient. No symptoms could be attributed
to thls occurrence

DISCUSSION AND SUMMARY
The 1nsertion of a hip prosthesis 1s not a
minor procedure  Some surgeons assert that
this operation can be performed rapudly snd

with less difficulty than other reconstructive
procedures on the hip joint. In this seres,
the 68 operations were performed by 37 or
thopaedic surgeons whom we regard as rep-
resenting & cross section of surgrcal ability
and expenience It may be true that ;:;
rforming 68 such operations [
B o Icwcrga 1 'cpebuzzhu;mdy
reveals that the majorty of complications are
those inherent to major hip surgery of any
kind Also it 1s unlikely that the use of
other kinds of prostheses or vanations in the
surgical approach would alter appreciably
the number or the type of complications en
countered. Careful reviow of the cases 10
this series has tended to confirm these im
pressions
Specific complicaons can be exp=cted to
accompany the use of certain kinds of pros-
theses for example, fractures of the femur
are associated more commonly with the use
of the intramedullary stem prosthesis, while
varus mugration seems to occur charucterss-
tically with the Judet type of prosthesss.
Replacement arthroplasty of the hup con
notes obviously an operation that should be
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utilized for the purpose of rchatilitation, and
1t should be performed only on patients with
rehabilitatron potentfal It is not our inten
tion to evaluate preoperative Indications but
in view of the dismal picture portrayed by
thrs statistical survey 1t is our strong clint
cal impression that this operation should be
regarded as a procedure of last resort for
carcfully sclected patients in the older age
group Furthcrmore regardless of the p e
operative indication the type of prosthesis or
the degree of surgical proficlency one must
contend always with the biologic fact that
human joints do not tolerate well—and on
many occasions they resent highly—the pres
ence of foreign matenial
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Comphicationes in Arthroplastia Reimplaciamental del Coxa Experientias con
68 Casos Additional

Summario in Interlingua

Le presente reporto es concermte con le
complicationes medical ¢ chirurgic que es-
seva notate in un detallate analyse del duo
prme annos de expenientia con endopros
these del coxn al Hospital General de Los
Angeles inter junio 1951 ¢ junro 1953 Es
seva msente 68 prostheses in 66 patientes.
Complicatrones occurreva in 53 del patentes.
Le numero total del complicationes inclu
dente 12 mortes esscva 114 Iste total in
cludeva 11 luxationes 12 infectiones 5
casos de hemorrhagia ¢ choc 5 casos de
ukeres decubital, 4 disturbationes mental, 3
lesiones de nervos periphenc 2 retardationes
n Je union del trochanter major 1 thrombo-
phlebitis 19 calcificationes paracapsular 7
casos de varation del prosthese 6 casos de
erouion acetabular con migration superior o
central, 1 fractura del prosthese 1 caso de
erosion del calear femoral con migration

intramedullar 4 casos de misselection del
prosthese 2 imperfecte insertiones del pros-
these e 6 fracturas del femore

Nostre studio monstra que le majontate
del complicationes in le serie sub investiga-
tion esseva identic con lo complicationes
chamctenstic de omne typo de major chur
urgia coxal Specific complicationes es a ex
pectar in ke uso de certe specific typos de
prosthese Per exemplo fracturas del femore
occurre plus communmente m assoclation
con le uso de prostheses a trunco intramedul
lar durante que varation pare esser asso-
ciate charactensticamente con prostheses del
typo Judet.

Arthroplastia substrtative del coxa deberea
esser considerate como recurso final in caute-

mente seligite casos de paticntes a ctates plus
avantiate



The Treatment of Osteoarthrins of the Hip by
Means of the Prosthetic Type of Arthroplasty’

EpwaArp L. ComPERE, MD t

Osteoarthritis of the hip 1s synonymous
with malum coxae or morbus coxae senils
hypertrophic arthntls degenerative arthntis
wear and tear arthris and arthnts defor
mans The weight bearing joints are involved
most often and more severely  Arthntis
of this type is rare before the age of 30
and fauly common among patents more
than 60 years of age Tt is a part of the
aging process sumilar to graying of the hair
wrinkling of the skin or arterfosclerosis Just
as with grying of the hair in some
the process manifests itself early in hfe
others late

The mimmal traumas of life the wear and
tear of everyday activitles aflect mostly the
weight beanng joints  Any articulation that
is mechanically deficient will “bum out”
much earher than will one that functions
perfectly  Subluxation of the hip congenital
dislocation Legg-Calvé Perthes discase and
shipped femoral epiphysis each leaving de
formity within the hip are among the more
common causes of osteoarthritis of the hip
Durect trauma to the hip jomt, pre-existent
rheumatoid arthritls pyarthrosis at an earher
period of life and aseptic necrosis of the fem-
orul head may result in the development of
osteoarthriys

A sigmficant contribution to the surgical
reconstruction of the arthrittc hip was the

* From the of Orthopaedic Surpery

of Wesley Memorial Hospital and Northwestern
University Medical School

+ Chicapo ML

development of the Vitalllum cup arthro-
plasty by Smith-Petersen 1* Moore and Boh!
man' ¢ first were successful n restoring
strenpth and function by means of 2 metallic
prosthesis replacement of the upper end of
the femur Hudack® reported a study in ar
ticular replacement that proved to be of
value to subsequent investigators of this
problem The Judet brothers® devised 2 sim
plo prosthesis made of acrylic Iater reln-
forced with o steel rod, which they have used
successfully in a seres of several hundred
cates To the Judets® Verbrugge and
d Aubigne!»1* must be given the credit for
proving that the principle of replacement of
2 dead or a deformed femoral head, by
means of a prosthesis constructed of mate-
nals that would be tolerated by the tissues
of the recipient host, is practicable and can
be used successfully in the treatment of many
disablimg conditions of the hup

Prostheses have been mads of scveral ma
terials ncluding steel Vitallium acrylic and
nylon To the Judet principle of a short
stem supported by the neck of the femur and
the outer cortex of tho shaft has been ndded
the principle of mtramedullary fixatlon. It
has been estimated that there are more than
100 different kinds of prostheses each vary
ing m some respect from the other The
Committee on Scientific Investigation of the
American Academy of Orthopaedic Surgery?
reported that 37 varketies of prostheses were
bemng used and preferred by the surgeons
who replied fo thelr questonnure Me
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Fia. 1

Bnde ' MacAusiand,'® Thomson'"and Don
aldson, Sankey and Donaldson' have re-
ported encouraging results 1n the use of hip
P When sclectmg o femoral head and neck
prosthesis, and agamn when inserting it, 2
angles of the femoral neck should be kept in
mind. The femorul meck 1s jowned to the
shaft at an angle that vancs, but averages
125° For the prosthesis to function ideally
this angle should not be less than 125° A
much more difficult angle to obtain s the
acute angle of torson Sometimes this Is
called the antenor angle or the angle of ante
vermon of the neck. The prosthesis should
be mserted 5o that when the hup has been
reduced, the head will be antenor to the
shaft, and a line from the center of the head
to the shaft extends not only downward but
also backward, joining the shaft at an angle
of 125 to 140° wth anteversion or angle
of torsion of not less than 15° or more than
25 Dunlap Shands and their co-workers®
and Ryder and Crane ** working mdepend
ently have described methods of measuring
femoral anteversion  They have re-empha
uzed the importance of the angle of tormon
for satisfactory hup function.

The wise surgeon will weigh many factors
before deading how to treat each patient
with osteoarthntis of the hip Indications
for arthroplasty include (1) bilateral osteo-
arthritis of the hips—choice between fusion

Case 1 male, aged 49 Showling osteoarthntis of both hips
1950 and o postoperative view approximately U year later with a Judet type of acryhc

rosthests, the stem of which Is relnforced by a small steel rod The trochanter was slow
E-; reattaching, Subsequent to the date of this roentgenogram the small threaded pin
way removed and the trochanter has remalned securely in position

September 9

of one hup and arthroplasty of the other or
arthroplasty of both hups (2) reduced or
lost knee joint function on the same side
(3) arthriis of the lumbar spme with Iim
tted mobility which makes hip fusion less
desirable (4) other factors—economic, type
of work done, refusal of patient to permit
arthrodests, inadvisability of prolonged 1m-
mobilization.

Insufficient neck of the femur dysplasia,
advanced age or an occupation that requires
beavy labor are not necessarily contrmindica
tions to a prosthests replacement arthro-
plasty There are excellent prostheses that
provide for absenco of the femoral neck The
sloping or shallow acetabulum may be decp-
ened or shelved over  Many clderly patients
withstand the strain or shock of major surgt
cal operations as well as do much younger
patents  Judet, Verbrugge d Aubigne and
others (Cases 1 and 3 of thus study) have
reported  success i rehabilitating  meny
workers 5o that they were able again to do
heavy lebor The prosthesu should be cho-
sen with careful consideration of the prob-
lem presented by each patient,

The following is an outlme of the plan of
treatment that the suthor has found to be
most satisfactory

1 Posterolatetal modified Kocher meision
similar to that described by Gibson™ (A)
adductor tenotomy may preceds the hup op-
eration if adduction deformity is present,
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Fra 2. Case | (Cont) Photographs were taken May 22, 1953 2 years and 8 montho after
replacement of the head of the left femur with a Judet prosthesis. The patient has no pain in the
left hip the range of motion is normal, and he 13 able
to do a full day s work with less tiring of the leg on the
side of operation than of the unopérated extremuty
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FIoURE 2 (Continued)

(B) neurectomy of the 3 branches of the
anterior division of the obturator nerve if
the patient has complaned of pain in the
anteromedial portion of the thigh.

2 If the posterior and supertor capsule is
diseased or edematous and thickened, it
should be excised.

3 If the neck of the femur is preserved,
the Judet or the Moore type of prosthesis
may be used.

4 If the neck 1s short or absent, & Thom
son or an Elcher type of prosthest s pre-
ferred

5 The Eicher broach should be started
where neck and trochanter jom.

6 The prosthess should be inserted so
that the angle of anteversion will be approxi
mately 15°

7 The engle of inchination should be at
least 130° (the angle formed by the neck
and the shaft of the femur)

8 Russell traction of 5 pounds for 5 days,
with the leg abducted and rotated exter
nally will lessen muscle spasm postoperative
pain and the hazard of dislocation

9 Walking with crutches or a walker on
the tenth day or as soon as patient co-oper-
ation will permit.

The Iapse of ume since the first prosthens
replacement arthroplasty was done is much
too short for any statrstical or end result
stody  Each of the following cases 13 pro-
sented for the purpose of fMustratng one or
more of the lessons that wo have learned and
found to be of help in the surgery and the
management of prosthesis arthroplasty pa
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Fro 3 Case 2, aged 78 Extensive

ostecarthrits with partial coliapse of both
femoral heads. Motion was Jimited 0 &
few degrees. The lower roentgeno,
shows the appearance of the hips follow
ing a Vitalljum cup arthroplasty of the
one and a prosthetic arthroplaaty of the
othes The hip with the Vitallum cup has
# greater range and less discomfort than
has the hip in which the prosthesis was
used The angle of anteversion was not

d when the prosthesls was Intro-
duced and this accounts in part for the
teft leg lomp

uents In every case of ostecarthnts of the
hip the acetabulum 1s abrormal  The extent
of involvement of the acetabulum will mfla
ence both the prognosis and the choice of
method of treatment.

Case ! G 1 amale 49 years of age was
examuned September 7 1950 He complained
of fn both hips mors marked m the left
than the right, which had been present for a

of 2 years Roent showed
osteoarthritis of both hip jointy  (Fig. 1 lef)
Both hip joints a 10 be slightly aplastic,
and it was thought that the patient might have
had congemtal dysplasia that was not severe
engugh to prod Lzab)
eardler in lfe.

The patient wesa chxulﬂcurr and

gardener and hls work required tim to b
his feet for long houry. The had bes
so severe that he had been compelted o fo
much of his accustomed activi]

September 13 1950 a bzm-nl ant
obturator peorectomy and tenotomy of
gracills and the adductor Jongus musckes 1
performed. Throngh an antenor approach,
deformed femoral bead was removed, ar
Judet prosthesis of #crylic was imserted, the s
of which was runforced with a metal rod.
trochanter which had been removed as
initral part of the procedure, was reatts
with threaded wires The patient s course
sequent to this operation was satsfactory
cept that the threaded wires migrated and
to be removed. (Fig. 1 right)

Comment This was the first patient
whom the author did a prosthetic replt
ment operation for osteoarthntis of the |
In September 1955 5 years alter operab
he 1s able to walk without pam or lump &
ing excellent use of the prosthetic hip
he fulfills all his dutres as gardencr and hot
man on a large estato near Chicago (Fig.
Because the neck of the femur was not
valved, this was an Ideal case for a Judet t)
of prosthews

Case 2. L. R. male, with bilateral divabl
osteoarthntis of the hips, was treated by ¢
and prostbesis operations at 78 years of s
He first vas examined by the author on Ma
10 1946 becanse of progressive paln and st
pesy in both hipy, Examimation revealed of
& few degress of motlon Roentpenogre
showed arthritls of the spine and extens
oreoarthnty of the hips superimpased op
what appeared to have been old Dalagersl siipp
femoral epiphyses. (Fig. 3 fop) Bed e
traction and crutches afforded minimal
only temporary mprovement January 3
1948 an intrapelvic obtorator neuredtom
bilateral, was carried out. Relief from pun &
result of this tion was not semarkab:
Fusion of either hip was {nadvisable becat
of the age of the pllfcnt and the arthritly of
lumbar apine

April 2, 1952, a Vitallium cvp arthroplas
was cartied out on the left hli. April 16 195
an intramedultary tion W
performed on the right hip 'The neck of U
dgh!fcmurwn.lno(xhonmtdnmudlli‘
believe bow 1o bo advisable in using the Eich
prosthesis, and, as & result, the hip was reduct
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Fro. 4 Case 3 male aged 64 (Topl)
Roentgenogram of hup showing aseptic
nccrmglfl:md osteoarthritrs following oFcn
reduction and bone graft for an ununited
fracture, (Bottom) Roentgenogram fol
lowing removal of the necrotic femoral
bead and tasertion of prosthesis. This pa
trent has obtained a result that approxi
mates normal

with great difficulty Although this man was 78
years old at the time of the 2 operations, there
were no operative or postoperative complica
tlons, (Fig. 3 bottom)
The patient re-entered
of a varicose ulcer on June 14 1953 14 months
after the lasty operations. He could
walk without his crutches but with a Hmp in the
right leg due to pain when full weight was
borne. He walked well with the anistance of 1
cane, and motion and stability were good. The
sdductor longus and the gracilis muscles were
tight and restricted abduction. A soheutaneous
addoctor tenotomy was performed on both
sides. This patient has sufficient motion I both
hips to sit comfortably in any type of chair He
1 able to dress himself and he conslders him-
self exceedingly fortunate to have been rescued
from a wheel chair so that now at the age of
79 years and 8 months, he is independent of
help from others and is able to conduct his own
Inmurance business. The limp and the pain m
the hip can be expluned 10 part by the
fact that the angle of anteversion was not main-
tained when the prosthesls was inserted.

{tal for treatment

F1a. 5 Case 3 (Cont) Four and one

half months after tion Motion iy
Limited slightly in abductlon but other
wise it is normal The patient has no pain
and 18 working as & carpenter 1n the con
struction of buildings. He had not been
able to work at his trade for more than
4 years before the wsertion of the pros
thesis,

‘When last heard from, 3 years after operation,
this patient was doing very well and was too
busy to return to Chicago for & checkup

Case 3 W C, 61 yeans of nge, first was
examined by the author on November 22 1949
because of an ununrted {ntracapsular fracture
of his left hip of 19 months duration. Decem
ber 12 1949 an reduction was performed
and 2 fibular bone grafts were inserted with fixa-
ucn:t'mtamof4thrudedw1:u. Unlon oc

but, as the patient became more active,
tho hip became increasingly panful. Aseptic
b1 of the head of the femur resulied in
fiatteung of the femoral head and ostecarthnitls
of the h%p joint. (Fig. 4 0p) April 30 1952,
the dead femoral head, which was found to be
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FigURE 5 (Continued)

united firmly to the neck of the femur was
excised An Ercher type of prosthesis was used.
(Fig. 4 bottom) May 28 1952, 4 weeks after
operation and 2 weeks after the patient had
returned to bis bome 1n & neighbormg aity he
was walking without the aid of cane or crutches.
Di £ toal Bal was good

t was
with a negative Treodelenburg

August 20 1952 less than 4 months after the

tion this paucnt had an excellent gait,

ght restriction of abduction but otherwise

pormal range of hip motion  For several weeks

be had beea w g as a carpenter climblng

FroUae 5 (Continued)

ladders and working on scaffolding and buikd-
ings. He has continued with near normal func
tion and would be judged an excellent result.
(Fig. 5)

Comment The excellent result obtained In
this case was due to a number of factors The
acetabulum was not involved severely The
cholce of a head and neck type of prostheus
was essential because the femoral neck of the
femur was too short to use the Judet typs
Perhaps equally significant is the fact that the
angle of anteversion was maintained accu-
rately at approximately 15°

Case 4 M W, female, 41 years of age, w21
examined on July 6 1951 because of paln in
both hips, moremnrkedlnthcﬂghLAdilFmb
of congenital dislocation of the left hip had been
made during infancy but sttempts at reduction
were unsuccessful. There was marked [imit2
tion of motion in both hips with fibrous
ankylosls of the left in a position of adduction
and flexion. When the 2 legs were extended the
knees could be ted only until they were
5 inches spart. Roentgenograms showed the
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unreduced drlocation of the left hip and the
fived position of adduction and fiexfon  There
was dysplasia of the right acctabulum with foss
of articular cartilage and osteoarthritis.

August 29 1951 a Vitallium cup arthro-
plasty of the right hip was performed followed
on September 12, 1951 by an hchio-femoral
iiblal bone graft fusion of the left hip as
described by Brittain - The kft hip became
fused in excellent postion with stability and
freedom from pain - The cup arthroplasty was a
failure, The nech of the femur underwent
absorption  The superfor margin of the cup
implnged aganst the trochanter causing re-
active bone formation that extended round the
lip of the cup  (Fig 6)

November 12 1952, 15 months after the cup
arthroplasty the cup was removed and an
Elcher prosthesis was inserted Recovery fol
lowing thit operation was delayed because of a
tempo roneal roduced by a knee
slhng. Eln‘;yu;eauml hﬁli{;oi:m steady Improve
ment in her ability to walk, with increasmg
ranges of motion and decrease in pain,

May 6 1953 approximately 6 months from
the date of operation, she had excellent strength
and stability for standing on her fused Jeft hip
active motlon in fleson of 45 abduction of
20 and sdduction of 10 in the right hip

Fra. 6 (Right) Case 4 female aped
41 Marked degenerntive arthritis of both
hips as a result of congenital dislocation
of the left and dysplasia of the nght.
Both hips were painful and walking was
very difficult.

(Top) A roentgenogram July 6 1951 at
the time of first examination in the author’s
office The fixed adduction deformity of
tho Jeft hip together with the dislocation,
produced a functional shortenung of more
than 2 I, (Center) The loft hip after
osteotomy and fusion In a position of 15
abduction and a cup arthroplasty of the
nght hip The neck of the right femur has
become absorbed inside the cup resultin,
1n duabling pain. (Botrom) November 26g

1952, after replacement of the cup with an

mtramedullary prosthesis. The length of the leg has been restored, and the functlonal result

n satsfactory

Rotary motion was oxcellent with the leg ex
mﬂd-cd.b\nhmlwdwithunhi?infuuﬂmon.
Roentpy grams showed I\ of
the prosthests She has shown steady and con
tinued improvement, and pow is able to do all
het own housework,

Comment A patient with bilateral osteo-
anhnmofthchipswhoisltsxthansoymn
otageanddocsnothawarthdmonhcspmc
can be rehabilitated by esther arthroplasty on
bothhxpsorarthrodmoflhjpmdanhm-
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Fia 7 Caso 5 aged 32 (Left) When first examined by the anthor on Apnl 14 1938
because of pain In the left lup Roentgenogram showed congenital dysplasia of both

hips, a poo

rly constructed shelf over the left hip deformity and ostecarthritis of the

nght hip (Right) On May 7 1951 13 years after fusion of left hip roentgenogram
showed further degeneration and arthritic changes in the deformed right hip which then

was very painful

plasty of the other The marked aplasia of the
acetebulum and the deformity of the dislo-
cated head and neck of the left femur make
arthrodesis combined with osteotomy and
correction of the adduction flexion deformuty
the procedure of choice

Case 3 E. C, 32 years of age a housewife,
was examined on Apnl 14 1938 becauso of
difficulty in walking due to pain in the left up
and discomfort m the right She had been
treated for congenital dsslocation of both hips in
early childhood. The nght hp had been re-
duced, but repeated attempts 1o reducs the left
had been unsuccessful. A shelf of bone above
the displaced femoral head afforded little sup-
port. ¢ author performed an arthrodesing
operation on this unstable and pamful hip with
a completely satisfactory result

This patlent continued to be active sochlly
and to do her own housework, Thirteen years
after the left hip fuuon, May 7 1951 roent
genograms of the right hip showed marked
deformity of the femoral head with flattening
coxa vara, loss of cartilage space of the joint
and osteoarthritls. An arthroplasty was g
gested, but the patient was afraid of further

and, although she was severely dis
abled by the pain and the stiffnesy In her right
hlp she postponed the operation until late in
1952 December 12 1952, an Ekher replace

ment prosthesis lasty on the right hip
wasy ormed. May 12, 1953 less than 6
months after the operation the patent was

walking well, wath good motion pgood stability
and mimmal discomfort, (Figs 7 and 8)

Comment Arthrodesss of the painful aplas
tic osteoarthntic left lup was carrted out be
fore present concepts of arthroplasty were
known When the patient returned 13 years
later with severe osteoarthritis and pain in the
nght lup the only cholco was between oste
otomy and arthroplasty

Case 6 R. P., male s railroad section hand,
21 of age was admitted to hospital May
10 1953 because of inability to stand on or use
the keft keg He stated that at 10 years of age be
suffered from pain in his left hip and had to use

Fro. 8 Case 5 (Conr) Fiveand
onc half months after operation in
which an Eicher prosthesls was
used The hip is stable the mnge
of motion is good, and the total
result 1 sausfactory
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crutches. When about 18 years of age he suf
fered agaln from pain in the feft hip and a timp
About 1 year before he was admitted to the
author s service a metal Judet prosthesls opera
tion was carrled out in a hospital in another
city The paln and the disabliity were not
relieved by the operation and examination re
vealed restricted motion pain shortening of the
kg and adduction deformity Roentgenograms
showed that the prosthesls had been placed very
poorly or had become distodged alter the opera
tion. The stem of the prosthesis was at right
angles to the shaft of the femur and was seated
on the femoral ncch  There was a
shortening of the left leg of 2 inches (Fig. 9)
May 13 1953 an adductor tenotomy on the
keft hip was carried out. A threaded wire was
inserted through the femur in the supracondylar
regron, and skeletal traction was applied  After
2 weeks, the hip had been pulled down until the
2 legs measured the same length from the
anterosy| spine of the ilium to the tip of
the m malleolus  The Judet type of pros-
thests was removed, and a Moore Vitallium
prosthesis was inscrted. The Moore prosthesls
was selected because adequate nech of the
femur had been preserved  This patient has
continued to improve, but has a slight imp

Comment The faulty technic m the first
operation precluded any chance of a good
result.: The stem of the prosthesls was in
serted at right angles to the shaft of the femur
instead of 130° to 140°

The intramedullary stem of one of 12
Eicher prostheses that we have used in the
treatment of osteoarthntis of the hip showed
in a roentgenogram bowing and a crack 1n
the metal about 6 weeks after the patlent
began walking. Thres months later fracture
of the stem was complete and the broken
prosthesrs was removed and replaced by a
new one of the same type with what appears
to be a successtul result.

We were mterested to learn why a stain
less-stee] prosthests that appeared grossly to
be without a flaw when it was inserted
thould fracture  We engaged the services of
the Magnaflux Corporation, a company that
fpecializes in the study of metals and their
TEIpOnSe to stress which made 2 detailed
vtudy of the broken prosthesis and of a sec

Fio 9 Casc 6 2 21
trating faulty technlc of imsertion of a
Judet t; of prosthesls made of meta)
The ncck of the femur was not prepared
properly and the stem of the prosthesis
was placed at right angles to the shaft of
the femur The hip was 5o painful that no
welght could be borne aad this young
patient was totally disabled. (Bostom)
After adductor tenotomy traction to re
store position and placement of the Judet
metal prosthesis with a Moore Vitallium
prosthess, lcnﬁth was restored to normal,
and function is very

(Top) IMus-

ond prosthesis of similar design and material
that had not been used Both prostheses
showed an nherently brittle structure and
the microstructure showed  transgranular
cracking. Since no prosthests known to us
has withstood the stresses that follow therr
msertion n & hip replacement operation bet
ter than has the Eicher the results of thess
tests would seem to indicate that some meth
od of testing prostheses should be used by
all manufacturers of these appliances before
they are released for sale

The theory that the capsule of the hip
jomnt is the main or the only source of pain
as claimed by Gade 13 accepted wdely
There are pain nerve fibers m the med
portion of a long bone and irritation or in
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flammation of these fibers will producs pain  patient who also has osteoarthntis ¢
Perustent pain or mp after the prosthesis lumbar spine replacement arthropla:
arthroplasty should be considered to be pre  both hips is recommended
sumptive evidence of a poorly chosen pros 8 The posterolateral meition of G
thess or faulty surgical techmc Pain or  (modified kocher) affords excelient
limp may result if the weight thrust of the sure and it kessens greatly the chance o
prosthesss is against the endosteum or the  sequent dislocation of the prosthetic
mner cortex of the neck or the shaft of the 9 Limp may result from poor select;
femur Expanding pressures from withm the the prosthesis or careless alignment ¢
medullary canal of & tubular bone produce  prosthesls with regard to the 2 femoral
pain. shaft angles or from pain
The prosthesis should be seated firmly 10 The prosthesis should be so ins
against the cortical edge over as wide a base  that the angle of inclination 1s at least
as possible  Coxa vara or anteversion of the  and the angle of torsion (anteversion)
femoml neck of more than 25° or less than proximately 15°
5° may result in a limp The less compli- 11 Pain may result from 2 poorly s
cated the prosthetic appliance the greater ed or an incorrectly aligned prosthesi
the ease of insertion, the better the anatoruc  from any prosthesis that projects we
restoration of angles and leverage and the bearmg against the inner wall of the m
more secure the scating agunst strong corti-  lary canal of the femoral reck or the
cal bone the more successful the end result  of the femur
will be 12 If adduction or adduction flexior
formity of the hip is present, adductor t
CONCLUSIONS omy should precede the operation on the
Obturator neurectomy should be comt
1 In every case of osteoarthrtis of the
hip the aoeu:gu]um s diseased or deformed. 1R tho mgotumyhif ’P;';‘:igﬂggl
The degree to which the articular surface muscles and pain have "

can be made smooth 15 one factor that deter  ¥OIA0E-
mines the end result.
2 The prosthesis to be used should be REFERENCES
selected with care for each case 1 Bohl H R. Repl reconst
3 Only if there is an adequate femoral tion of the hip Am J Surg. 84.265-
neck should the Judet type of prosthesis be 1952,
used 2. Committee on Scientific Investigatioi
4 For the short fernoral meck the A. T the Am"";‘“nun“:;*m}’ of m
Moore or the Thompson type of prosthesis bus 5 prostheses, 1 rgmc 2 Joint §
1s suitable 35-A.489494 1953
5 If there 15 no femoral neck, a2 headand 3 Compers, UI;; I!‘thesu ca}l’ m:.u-m;x
rosthesls Eicher should osteoarthntls o p Postgrad.
neck P such as the o 18 4935499 1953
be selected. ¢ Domldson, 1S, Sankey H H
6 For the patient younger than 50 years Donaldson W F Experiences wi
of age wath bilateral osteocarthntis of the hip prostheses Surg., Gynce & Obat, 95 4
arthrodesis of the more severely deformed 422, 1952, -
joint and prosthesis replacement asthroplasty s EU&"}}-I_}H(?, - Aﬂ:;;&ﬂf‘;{""
of the other hip are advised Anew Ination of ton
7 For the elderly patrent with b‘( of the Joint Surg. 3%
289-311

osteoarthratis of the hips and for the y
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Thomson J L. M Prosthesh for femoral
head preliminary report J Bone & Joint
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ment des fractures du col du fémur Acta
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Le Tracttmento de Osteoarthrius del
Coxa per Medio de Arthroplasua del
Typo a Prosthese

Summario in Interlingua

Insullicientia del collo femorzl, dysplasia
ctate avantiate o un occupation a rude labor
non cs necessarimente contraindicationes a
arthroplastia a prostheses substitutive 11
existe excellente typos de prosthese que tene
conto del absentia de collos femoral Si le
acctabulo es pauco profunde 1ste defecto
pote esser corngite  Multe patientes de
ctate avantiate supporta le choc e le effortio
de major interventiones chirurgic tanto ben
como patientes de etate multo plus juvene

Le typo de prosthese & usar debe esser
seligite cautemente in cata caso individual Le
typo Judet deberea esser usate solmente sl le
collo femoral es adequate Sile collo femoral
es curte le typo A T Moore o Thompson
es a recommendar  Si le collo femoral es
absente le prosthese a seliger debe esser un
prosthese a capite e collo Pro patientes de
mfra 50 annos de etate suffrente de bilatere
osteoarthntis coxal, un plano satisfacente de
tractamento es arthrodess in le caso del plus
severmente deformate articulation e arthro-
plastia o prosthese substitutive in e caso del
altere coxa Pro patientes de etates avantiate
suflrente de bilatere osteoarthritis coxal ¢ pro
patientes de etates plus juvene suffrente de
osteoarthnitis del spina Iumbar le tracta
mento & recommendar es arthroplastia sub-~
stitutive de ambe coxas. Le nasion postero-
lateral de Gibson (un modification del
cision de Kocher) resulta fn un excellente
exposition ¢ reduce le risco de luxation del
coxa prosthetic Un resultante claudication
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esseva observate 1n casos de sclection incor-
recte de! prosthese e etinm 1n casos de n-
exacte alineamento del prosthese in relation
al duo angulos inter le collo e le diaphyse del

femore Le prosthese deberen esser nserite
de maniera que le angulo de inchoation es al
munus 135 a 140 grados ¢ le angulo de tomsion
(anteversion) circa 15 grados
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Acetabular Reconstiuction 1n Piosthetic
Arthioplasty of the Hip

DuncaN C McKEEVER, MD,FACS*

Prosthetic replacement of the femoral head
has produced the largest percentage of satis
factory results when used in hips having a
normal or a nearly normal acetabulum that
was not disturbed in any way at the time of
operation  Almost equally good results may
be obtamed in cases in which the acetabulum
is reamed slightly in order to smooth it down
and restore it to a hemuspheric contour

In cases m which no acetabulum exists or
the acetabulum 12 so damaged that the sub-
chondral plate 1s penetrated cither by the
pathologic process or by necessary reaming,
the results have been much less satisfactory
Ttus 15 true 1 such a high percentage of
cases that it precludes a successful result n
most of them In some cases the acetabu
lum already s so large for one reason or an-
other that no available prosthetic head will
fitit. In other cases 1t may rapidly change
contour and increase 1n nze due to absorp-
ton after the prosthetic head is inserted  An
sccurate fit of the head in the acetabulum
without the Juxation that occurs when the
bead 15 relatively smaller is essental to a
good result. In reaming out an entirely new

acetabulum, the reamer has a natural tend-
ency to dnft n the direction of the softer
bone while the reaming 1s takmg place This
tendency continues after the prosthetic head
18 mserted, 10 that even if the head fits accu
rately the nowly formed acetabulum at the
tme of the operation, absorption of the
softer portions of the acetabulum takes place
tnd within a few days or weeks 1t does not

—

* Houston, Texas,

fit or progressive intrapelvic protrusion oc
curs.

Some answer to the problem of the newly
formed or the badly damaged acetabulum
will have to be found if successful prosthetic
arthroplasties of the hip are to be performed
routinely 1n this type of case

A prosthetic acctabulum has been sug-
gested and in some cases 1t may be feasible
mechanically but, in its physiologic and me
chanical effect on the opposed bone within

“the acetabulum 1t tends to act as an exten
sion of the prosthetic head. It must subject
the acetabulum to all the stresses that a pros
thetic head imposes on the newly formed
acctabular cavity though perhaps to a lesser
degree because of increased sucface area.
The additional problem of friction between
the prosthetic head and the prosthetic ace
tabulum also Is imposed in these cases Two
metallic surfaces composed of the same
metal cannot move on each other wathout
friction, and further polishing of the opposed
surfaces does not solve the problem, because,
if the opposed surfaces conform exactly to
cach other n contour and are polished to
maximum smoothness a molecular adhesion
tends to take place between them and frnc
tion is increased rather than decreased

In mdustry oflless beanngs have been
made in which metal is opposed to a suitable
plasuc, as Teflon. These bearings ron el-
most mdefinutely without visible sign of wear
and 1t may be feasible to make an acetabu-
lum or an acetebular Lnung out of Teflon

&7
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Fia. 1 (Left) Acetabulum enlarged by absorption and attriion of nylon head. (Right)
Congenital dislocation [n achondroplasia,

that could opposc a stanlkess-steel or a Vital ©
lum prosthesis and wear mdefinitely Here
again the problem of maintaining the posi-
ton of the prosthetic acetabular lining and
preventing absorption or reaction due to me
chanical pressure between the prosthetic lin
mg and the opposed pelvic structures would
have to be met. Such a prosthesis of plastic
or any prosthesis of metal wonld have to be
made sclf-retaming as there arc structural
mechanical reasons why a prosthetic acetab-
ulum or any prosthesrs cannot be fastened
to a bone and made a functionally integral
part of it by means of screws and other
methods of npid fixation. They must be self
retauning, and they must maintam a physio-
logic mtio between surface area and stress.

A fairty thin cortical bone lining for a
newly reamed acetabulum should give the
acetabulum a more uniformly hard surface
throughout and should resist absorption If
such a lining could be formed from autoge
nous bone its prospect of muintaining itelf
successfully and permanently would be en
hanced constderably because 1t would simu
late the subchondral plate

Fra. 2. Schematic drawing of portio
reamed

of trochanter cut off
placed in acetabulum.

out and
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Fia. 3

(Left) Postoperative roentpenogram of patlent shown in Figure 1 (lefr)

Only a thin arc of lining is visualized The neck of the femur Is packed with bone chips.
(Right) Postoperative roentgenogram of patient shown In Figure 1 (right)

With this idea in mind the following pro-
cedure has been carmed out in 2 cases In
one the acetabulum had been damaged and
enlarged extensively by mechameal attntion
on a nylon prosthesis and by reaction to the
powdered nylon abraded from the surface
of the prosthesis The nylon throat section
also had hollowed out the neck so that the
stem wobbled in it, and this had caused some
neck shortenng. (Fig 1 left) The other
case was one in which the acetabulum was
constructed completely where no acetabulum
exsted. (Fig. 1 right)

In the first case the acetabulum was
thoroughly cleaned out and reamed out to
hemuspherical contour with a reamer % inch
Iarger m diameter (36 1nch radius) than the
proposed prosthetic head In the second
e an acetabulum was cut and reamed
out where none existed.

All the muscle attachments on the outer
surface of the greater trochanter were
stupped off subperiosteally the abductors
belng left connected to the vastus lateralls

Using a motor saw an oblique cut was
made across the greater trochanter and a
hemispherical piece about 34 inch thick in
the center was removed (Fig 2) Using a
reamer correspondmg in sze to the pro~
posed prosthetic head this plece of tro-
chanter was reamed out to a thin shell
averaging ¥ inch thick, which then was
placed 1n the acctabulum The prosthetic
head was reduced into the acetabolum
where 1t rested in the new cortical cup
formed from the preater trochanter (Fig
3) The muscles were reattached to the re
mander of the trochanter

To date this new acetabular lining has
maintamed 1tself wrthout absorption  and
both patients are ambulatory with cratches
and able to walk without crutches part of
tho time This method 1 suggested as a
means of relining the acetabulum and re
placmg the subchondral plate 5o as to pre-
vent absorption, and within certam limits
1t will also reduce the sze of the acetabulom
50 that a prosthesis can be fitted to it. If the
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acetabulum Is very large a new one can be
made in the roof of the old one This was
dooe 1n the case 1n which the nylon prosthesis
was replaced by one of stainless steel

SUMMARY

An autogenous cortrcal lining for a newly
reamed acetabulum helps to prevent absorp-
tion of the innominate bone and intrusion of
the prosthetic head fato the pelvis. Such a
Iming can be formed successfully from a por
tion of the greater trochanter

Reconstruction Acetabular in
Arthroplastia Prosthetic del Coxa

Summario in Interlingua

Substitutiones prosthetic del capite femoral
prodace le plus alte procentage de resultatos
satisfacente in Ie grupo do casos in que ke
coxa ha un acetabulo normal o quasi normal,
Resultatos quasi equalmente bon es obteni
bile in casos m que le contorno hemisphenc
del ncetabule pote esser restaurate per munor
abrasiones. Del altere latere 1n casos m que
le acetabulo es absente o si ledite que lo pro-
cesso pathologic o le abrasion chirurgic affice
fe placa subchondral le resultetos es multo
minus satisfacente De facto m le majoritate
de tal casos successo final ha remantte om-
possibile Tl pote occurrer que Je acetabulo es
jam st large que nulle capite prosthetic pote
conformar s¢ a illo In altere casos le accta

mente ledite acetabulo ante que le execution
de arthroplastias prosthetic del coxa in casos
de iste typo pote devemr un procedmento
routinari que se¢ termina routinarimente a bon
successo

Le effecto physlologlc e mechanic do un
acctabulo prosthetic es identic con le effecto
de un extension del caplte prosthetic Il
exerce omne le stresses que es exercite per
un capite prosthetic Ilo pone in plus ke prob-
lema del friction inter le capite prosthetic e
le acetabulo prosthetic proque duo superficies
facite del mesmo metallo non pote mover e
le un super le altere sm friction Iste prob-
lema non se resolve per un politura additional
del superfices proque un politura de pre
cusion molecular resulta in adhesion molecular
inter Is duo superficies ¢ ass1 augmenta ke
fnction ¢ non redoce ko

Capites de metallo pote esser combinate
con acetabulos de un convenibile plastico con
nulle resultante abrasion, sed un tal procedi
mento lassa intacte Je problema de mantener
Ie position del revestrmento in Je acetabulo
prosthetic ¢ enam le difficultates inherente in
ke pression del acetabulo prosthetic super ke
o330 Un tal prosthess de metallo o de plastico
deberea esser construrte de mamiera que iffo
pote proque
mechanic rationes structural rende impossi
bile que un acetabulo prosthetic o qualcanque
altere prosthese es attachate al 0sso como un
functic integral parte de illo per

e l-n.’.r.rr...'

bulo cambia su contomo e a su
dimensiones in consequentia de absorption
post que le capite prosthetic es msente Pre
cise conformation de capite ¢ acetabulo es
mdispensabile pro bon resultatos.

In Ie correction chirurgic del contorno ace
tabular le plus molle portiones del osso es
minus resistents ¢ tende a esser plus forte
mente afficite Iste mesme tendentia continua
post ke msertion del capite ¢ Je precise con
formitate del capite que es attingte al tempore
del operation non es necessanmente perma
nente  Absorption pote terminar se In pro-
trusion intrapelvic Il es Imperative solver
iste problema del novemente formate o sere-

medio de vites o non importa qual altere
methodo de fixation nigide Tal prostheses
debe haber un supporto independente o debe
mantener un proportion physiologic inter £x
tension de area superficial e effortio

Un tenue revestimento de o380 cortical
debe esser providite al chirurgrcamente abra
dite acetabulo Un tal revestimento es umifor
memente firme ¢ assiste le acetabulo in e
sister ) absorption que resulta de pression
Un revestimento autogene de iste typo pole
esser obtenute ab ke trochanter major Iste
procedimento esseva usate in duo casos. In
un de 1ste casos ke acetabulo esseva allargate
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per ke cffecto abrasive de wn prosthese de
nylon Le secunde caso esseva Hio de un nano
achondroplaste in qui nulle acctabulo del
toto habeva existite previemente Al tempore
del presente reporto iste casos non exhibi ulle

absorption ben que Hlos data de plus que un
anno retro Iste gencre de nutogenc revest
mento cortical es recommendate como un
possibile solution del problema de revestir
novemente construite acetabulos
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Acryhic Hip Endoprostheses

DaNa M STREET, MD *

The desire to replace a discased or a
worn-out jolnt by & mechanrcally perfect
Indestructible artificial onc always has been
present on the part of both doctor and pa
tent, The ideal prosthesis should fulfill five
requirements (1) cause no reaction either
clectrolytic or allergic (2) restore normal
mechanics, e lever arm, Shintons line
ctc  (3) have sold fixation smmnce ingta
bility causes pain  (4) conserve as much
normal bone and ligamentous structure as
possible m the event that an arthrodesis
proves to be necessary (5) be durable from
the standpoint of, a, breakage from strmin
or faugue and, b wear Early attempts

prosthesis  acryhe
head with shallow recess hub at base of
steel trifin na!

Fie 1 Tyvpe 1

though promising, gave temporary good re
sults because of deficiencies i matenals,

The first large-scale employment of this
principle was i the work of Judet, who
used methyl methacrylate as the material
for the prosthetic femoral heads By stand-
ardizng his technic with special tools, be
was able to shorten operatng tme and
reduce shock within the tolerance of the
elderly patient, and a minmum number of
sizes of prostheses were required.

When the work of Judet fist appeared
i the literaturc we adopted a policy of
waiting to sec what the long-term results
would be and resisted the temptation suc
cessfully for about 2 years to try this method.
Then a patient appeared who stontly r©
fused a stff hip and seemed to be an ideal
candidate for & prosthesis His problem &
presented in Case ! Having avaflable an
excellent plastic shop that was used for the
manufacture of acrylic artifical eyes we de-
aided to make our own prostheses a3 we
would be able to changs the pattern ac
cording to indscations

TYPES OF PROSTHESES

The used jn Case 1 consisted
of a head of thermal-setting methyl meth-
acrylate molded on to a 4% inch length of
No 316 stainless-steel diamond shaped rod.
The bead resembled the Roger Anderson
type it had no skirt This patient was im
proved so greatly that we were encouraged
to repent the procedure but we eltered the
deslgn of the prosthesis 1o that shown in Fig-
+Memphls, Tenn.
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F10. 2. Typo 2 similar head to Type 1 Fia 3 Type 3 acrylic head and neck,
3 amail supplernentary trifin nails placed taper without abutment to allow settling
1o come within cortex of neck nails are to stable position steel diamornd-thaped
Vitaliym, nail

ure | Thu which we have termed Type 1
comisted of an acrylic head on a statnless-

but without mgmificant effect. A depression
Heel tnfin nail that resembled more tho

was made in the undersurfaco of the head

by cuttmg a groove ¥4 mnch deep and form
NmRhthty'pc The color was due to the ing a skirt with a thicker base than the

Mdition of zinc oxide up to 2 per cent m an  Judet, the cross section beirg more nearly
Mempt to increase the roentgen shadow  an equilateral triangle The depresdon or
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Case 1

(Top) Avascular
necross following osteotomy (Center)
Two months after insertion of prosthesis.
(Bottom) After 2 years of ambulation
without crutches.

Fr. 4

cup was shallower than the Judet and con
siderably less than the Naden Rieth to re
storo mech length. A hub was left at the
base of the nail to distribute stress ot the
junction of the head with the nail. With the

tnfin nail we hoped to obtain a more sofid
fixation 1n the cancellous bone and prevent
rotation of the head whike at the same time
dcn.roymgleuboncthmthc]udcttypg[n
the event that a secondary procedure was
needed.

In the use of Typo 1 in 12 patlents, it
scemed to lack stabiity particularly in 1
patient with considerable atrophy of the can-
cellous bone resulung from rheumatold ar
thntis and prolonged bed rest. Therefore,
it was dectded to supplement the fixation
with 3 small trifin nafls placed peripher
ally 50 as to come just within the cortex of
the neck, as scen i Figure 2 Tho head
again was of methyl methacrylate in es-
sentlally the same pattern as Type 1 but the
nnils were of Vitallum fnstead of No 316
stecl

A third type shown in Figure 3 was de
signed for patients with short neck length
or for these in whom Type 1 had worked
loose The acrylic head in this type Is ex
tended into a long tapered neck that fills
the space withm the cortex of the neck and
extends to just below the Jevel of the lesser
trochanter The No 316 steel diamond-
shaped nail extends well below the isthmus
mn the medullary canal, stabilizing the pros-
thesls well agninst rocking and dustributing
pressure over a wide area of the lateral cor
fex to prevent crosion There is no kedge
or stop on the neck to butt aganst the cal
car as 1n most mtramedallary types, since it
was thought better to allow It to seat itscll
to a stable posiion and distribute pressure
over a wider area. It also was thought that
the stop might form a fulerum for rocking,
although because of the acute angle be-
tween the stop and the aus of the stem i
both the Moore and the Fred Thompson

the calcar forms a wedge that pro-
vides excellent stbility at least when fint
inserted
CASE REPORTS

The {ollowing representative cases are re
ported in detail for illustration
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Case 1 J S awhite male, 45 years of age
was admitted October 10 1950 complaining of
pain and stiffness {n the right hip  The hip and
the pelvis had been froctured in 1945 An
operation, apparently a high osteotome employ
ing a Jewett nail was performed §n 1949 On
admission  an  adduction flexion  deformity
accounted for 2 inches of apparent shortening
Motion was restricted to n few degrees [n all
directions and was very painful. An arthrodesis
was advised, but it was refused

The patient was rcadmitied 8 months later
and on July 9 1951 the hip joint was ex
through a lateral approach. The nall was found
protruding from the avascular head and im
pinging against the margin of the acetabulum
(Fig 4 10p) The thesis first described was
Imerted in steep valgus (Fig 4 center) A hip
spica cast was worn for 3 wecks to maintain
cotrection of the adduction deformity and guard
agalnst dnlocation  Active assistive exercise
and ambulation with crutches then were bequn
and weight-bearlng was Increased gradually to
full by the end of the eighth postoperative week.
Mouon at this time was fles 60 abduction
35° internal and external rotation 50 per cent
of normal.

OnJune 15 1953 the patient was readmitted
complalnmg of pain of 3 to 4 weeks duration
following prolonged sitting or walking. Until
then he had been without symptoms. Motion
now was more restricted showing flexion of
20 extension of 10 and abduction of 10
There was marked atrophy of hip and thigh
mscles  Pain was relieved by a short period of
rest, and the patient returned to work, which
involved considerable walking and standing
without the aid of a cane Eight months Iater
18 had to absent humself from work for 2 weeks
toresthiship which again had become painful.

Tho patient s condition on examination at 3
yeans was essentially the same as at 2 years (Fig
4 bottom) While he had not been free continu
omnly from pam, he had been able to work was
much improved over hiy former state and was
well natisfied with the result thn far

Thero a to be 2 reasons for the good
stability of this prosthesis first, the densty of
the cancellons bone resulting from the osteot
omy" second, the valgus position It s note-
worthy that there was no cwident tendency
toward dislocation with such marked valgus.

Case 2. W A D a white male 60 years of
380 Was admitted in 1948 shortly after frac
luring the left femoral neck A Smith-Petersen
oall was ingerted, and the fracture united. Three
yean later the patient was admitted agan with

Fio 5 Case 2 Avascular necrosis fol
lowing union of neck fracture

increasing pain and rocntgen evidence of avas-
cular necross of the femoral head (Fig $)

On November 16 1951 the Smith-Petersen
nafl was removed, and the avascular head way
resected through a Watson Jones approach A
Type 1 Erm\huh was Inserted, the nail of the
prosthesls being placed in the same hole from
which the old nail had been removed (Fig. 6
left) The new nail fitted quite snugly provid
ing excellent stabllity Some bony density that
had appeared round the nail tract may have in
creased the support of the cancellous bone and
may account for the fact that this prostheus did
not work loose.

Followmg surgery the patient wore » plaster
boot with outrigger for 2 weeks, after which
the limb was ded for another 9 days.
Physical therapy in the form of Hubbard tank
dry heat and active exercise then was be
and continued for 1 month, during which
weight bearing alto was incremsed gradu
The patient was discharged January 9 1952 he
walked with a hardly perceptible Lmp wrthout
cano or crutches, and he mfull range of pain
Tess motion leas than 2 months postoperativety

On ber 8 1953 or 22 monthy post
operatrvely readmission revealed that the patient
had returned to work the day after discharge
he had worked a full 9-hour day standing ata
drill press 5 days per week, and had not missed
a day of work. He had some aching pain if ke
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Fio 6 (Casc 2 Cont) (Left) Type 1 mserted into old nall trsct 5 months after
msertion  (Right) Forty months after insertion patient had been fully employed for

38 months.

stood or worked loager His range of flexion was
110 adduction {nternal rotation and external
rotation were normal abduction was restricted
to 10 All motion was painless.

Scen again on March 25 1955 40 months

F6. 7 Case 3 (Top) Avascular necro-
sls following dhslocation (bottom) after 3
months of full welght-bearing loosening
has begun

after surgery he had continued to work at the
same job without loss of ime due to his hip He
walked without discomfort or imp. The range
of flexton was normal extennion 2kso was
normal abduction was 45 adduction was at
lexst 25 Internal and external rotation was
restricted to 10 to 15 Push roentgeno-
grums revealed no loosening of the prosthesh
(Flg. 6 right)

This has been our most successful case, and
it is attributed to the adequate fulfillment of re-
quirements { to 4 Regarding the fifth, time
alone will tell, but the patient already has had
nearly 4 years of excellent function.

Case 3 J S, a Negro 22 years of age,
was admitted on June 26 1951 History re-
vealed a dilocation of the right hip 2 yean
before In spite of the fact that reduction was
accomplshed wathin 2 hours of Injury the

tient noticed stffoess 18 months later and he
E:d constant pain at the time of admistlon.

Examination revealed a marked Imp flexion
of 90 with and crepitus internal and ex
ternal rotation of 5 while abduction and addoc-
tion were nil. Therc was thigh atrophy shown
by a 1% Inch difference in elrcum(erence 4
inches above the patella Roentgenograms re-
vealed changes conantent with avascular necroshs
of the femoral head (Fig. 7 top)

On July 17 1951 a Type 1 prosthests wat
inserted through a short anterfor or Hurcter
approach A hip spka was employed for !
week and followed by suspension for 2 weeks.
Exerchse In the Hubbard tank and gradually fn
creasing welght bearing then were begun
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Fio 8 (Case 3 Cont) Twenty-one
months after insertion marked rocking
full weight-bearing without pain deep-
encd acctabulum  possibly related to
peniod of drainage

At 2 months the patent contlnued to com-
plain of sharp pain in the region of the greater
trochanter only when bearing weight and Jocal
ized tenderncss was present where | flange of
the nail protruded from the laternl cortex. This,
therefore was removed through a short laternl
Incsion  However he could not be weaned
from his crutches until 6 months after insertion
of the prosthesis, and he developed marked
atrophy of the glutel, the thigh and the calf
muscles.

Roentgenograms at 6 months revealed the
prosthesns to be stable in good position

Duning the second 6-month penod the patent
was bearmg full weight and had less pain, but
roentgen evidence of rocking of the prosthesis
and d ing of the bul to
appear zFlg. 7 bottom) Eighteen months
postoperatively he developed swelling In the
reglon of the jateral incison this drained spon-
taneously for about 1 week. This subsided
promptly on administration of penlcillin and
Termamycin, and cultures were not obtaned.

At 49 months the paticnt was found to have
h‘dm‘:ﬁm;hcrdrnlmgem'paln~ He was bear
ing full weight and was employed on a farm.
Examination still revealed marked atrophy of
the glutel and the thugh A 3-nch lift com-

ted adequately for l-nch shortening
otion revealed flexion of 100  abduction of
20 adduction of 30 Internal rotation of 10
*od no extension or external rotation—all with-

Fio 9 Case 4 (Top) Pacudarthrosls
2 years after arthrodesis. (Center) Four
months after insertion of Type 2 (Bor
tom) Thirty five months after insertion

‘

no g bulation with
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out pain, Push-pull roentgenograms revealed
marked rocking and dustraction of the pros
thesls. Owing to the depth of the acetabulum
the notch formed by the greater trochanter and
the superior surface of the neck apparently was
impinging agalost the rim of the scetabulum
and providing rather satisfactory weight-bear
g There was no further evidence of Infec-
tion (Fig 8)

Case 4. C. P a white male farmer now 36
years of age sustained a fracture-dislocation of
the left hip while in the Army in 1945 He was
reduced promptly in traction and for 3 years be
was asymptomnatic Then he noticed shortenung
and jnstability of this extremity, but no pan
Roentgenograms revealed evidence of avascular
necroshs  He got about on crutches for 2 yean
until Jenuary 1950 when a Ghormley type of
hip fusion was performed through a Smith-
Petersen approach. This did not become solid
and again walked wath cruiches bearing
E:.runl weight, for another 2 years, while it was

oped that he would develop a painless pseu
darthrosis (Fig 9) At the end of ths time he
had a 1%2 nch shortening and walked with a
comiderable imp in spite of a bullt-up shoe
There was marked atrophy of the buttock, the
thigh and the calf Flexion was 60 abduction
and adduction were 5§ and there was very
little rotation.

On Jenuary 22, 1952, a Type 2 prosthesis was
lnserted through an approach resembling the
Gibaon, except that the trochanter was divided.
A plaster boot with outrigger was worn for 3
weeks  Considerablke pain in the groln from
stretched flexor and adductor muscles was re-
Ueved by Tolserol,

After the boot was rcmoved the patient
received 17 days of physical therapy during
which time he improved rapidly He then was
discharped besring full weight. Length of the
extreniity was restored to within ¥4 inch

At 6 months the patient ambulated weil with
out pain Motion had improved greatly flexion
was 90 extension 10 abduction 10 adduc
tion and ntenal rotation normal external rota
tion, 15  Working regularly o3 a business
maoager and ambulating about 3 hours per day
he contued free of pain until 20 months after
operation when while standing, he felt some-
thing gve way 1n his hip  This was followed
&y moderately severe pain end (enderneny in the
hup region. Puth-pull rocntgenograms fevealed
no Jooseness of the prosthesfs. The pain sub-
sided in 3 davs, and the patient returned to full
weight-beanng A simular ephsode of pain for

1 week occurred 30 moaths after o)
after which he received exerchses for gh
quadriceps atrophy

When last seen at 35 months, the pa
somo pain that was accentuated by act
relieved by rest, but he did ot have to
or crutches. Motlon bad improved fle:
100 , extension, 15 abduction 40
tuon 25 internal rotation, 30 exten
tion, 25 Push-pull fllms still showed 1
thesrs to bo seated securely and there
evidence of fatigue fractures of the nail

This case illustrates good atability w
2 Atrophic muscies following fuxion
habilitsted with difficulty

Case3 W D awhite male 43 year
was admitted December 8 1952, diag
avascular necrosls of the right femon

A Type 2 prosthesls was mserted
Iater through a modified Gibson appro
trochanter being reflected with
ductors Intact (Fig 10 rop left) The
then was kept In a plaster boot wth o
for 2 weeks while the hip was mainti
abduction  Exercise in was beg
crutch walking at 3 weeks. He contlnx
exercises and nse crisches natll the eigh
and a cane untl the twelfth, A caze !
eatried for walking outside his bome for
2 months.

At 6 monthy the patieat had no cor
He walked 2 dustance of several block
office and back daily md]cllmbod n;!l;
out wing no externa!
of :g;tllzn nt%hu time wuum:u 1t
tension, 15 abduction 30*  addoctic
rotation not recarded. Rocntgenogramy
tho prosthesis i good positlon, with no e
of loosening

The patient continued to be asympt
he was checked every 3 months. At 111
after no sudden strain or onsel of
roentgenogram showed that the superia
mppgcnmry nall had fractured (Flg.
center) The anterior nail appeared fr.
in the 13-month film. At 23 mont
superior nail had Iractured i & second
In December 1954 2 years after inser
the prosthesls, the patient began to comf
pan and was given anngction of !
cortone  He continued weight-bearing
December 28 1954 had sudden onsel o
scvero pain. This apparently was due to
fracture of the inferior naif as shown in
10 bottom ceater with obvious instab:
tho head.



Fia 10 Case 5 (Top lefr) Immediate
postmsertion Type 2 wire and nalls intact.
(Top center) Eleven months fatigue frac
ture of superior mail, wire suture. (Top
right) Thirteen months  anterior nad frac
tated. (Bottom left) Twenty-three months
superior nafl fractured at second point
still no pain. (Bottom center) Twenty four
months sudden onset of pain fracture infe-
nior mail (and rim) wlith rocking. (Botrom
right) Broken prosthesls removed.

On January 14 1955 the broken Type 2
prosthests shown in Figure 10 bottom right
¥m removed and replaced by a Type 3 The
second tive course has been similar to
the firet, The patlent has e full range of motion,
L e flexion 135 extenson 15 abduction,
30 adduction, 30 internal rotation, 60 ex
ternal rotatlon 45 without pain  The greater
Amount of internal rotation apparently is due to

& prosthesls position of anteversion
This casc iflustrates the dependence of Type
2 on the b y oails for stability and

why Type 1 failed.

Cae6 S R, a white male 47 yeann of a
" 1 of 3 bilaternl cases He was lcﬂve%
$ports, particularly basketball, for about 17
yeart, untfl 1943 when he developed pain and
festticted motion in the keft hip  One year later
'[mm“ymptomsbegmlndwrlghlhrp The

condition was dmfnmcd as arthritls and nt
progressed gradually until it was necessary to
use canes (Fig. 11 top left and right)

On October 16 1950 a Smith Petersen cap
was placed in the left hup For a while the

t was improved, but after 4 months he
o worse than before and had to use
crutches.

On admission, October 8 1951 in addition
to requiring crutches he found it difficult to
put on socks and shoes. Motion of the Ieft hrp
was the more painful and showed flexion of
100 abduction of 30 adduction of 5 and no
internal or external rotation. He was unable to
rase the extended limb from the table. The
right hip was less painful and stronger though
1t showed less range of motion, there being
fleion of 90 abduction of 5 adduction of
20 and no internal or external rotatton,

On October 15 1951 a Type 1 Prosthesis
was inseried 1o the left hip through a Smith-
Petersen approach. The patient was held i a
plaster boot with outrigger for 3 weeks. The
pain had lessened 10 much following this pro-
cedure that he was anxfous to have the second
hip operated upon. Accordingly on December
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Fro 11
onset. (Bortom left) Ten months

postinzertion Type 1 left with rockin

Case 6 (Top left and right) Bilateral degencrative arthnitls § years after

8 months

Typo 2 nght, stable (Bottom right) Immediate postreplacement Type 1 by Type 3

7 1951 a Type 2 prosthesis was placed m the
right hip through a Hueter incision  The ltmb
then was suspended for 3 weeks and followed

exercise and crutch walking The patient
left the hospital January 10 1952, on crutches
to seeck 2 warm dry climate

He was seen agajn on March 11 1952 when
he complained of a shipping sensation 1n the
left hip and some pamn In both hips on full
weight bearing  He was placed at complete
bed rest for 4 weeks, followed by exercise
with consrderable improvement. However in
August 1952 he still complained of ng
and paln in the left hip and there was definite
evidence that the prosthesis was rocking (Fig
11 botiom left) refore the Type 1 was re-
placed by Type 3 (Fig. 11 borrom right)

When seen the following year on November
4 1953 he reported that he had done well
walking without crutches except during one
brief period of piin - On exammation he walked
with a waddling gait and used a cane to aid the
left side where there was quad atrophy
os shown by 1anch discrepancy in thigh circum-

ferenco 4 inches above the patella  Moton on
the right was flexion 90 extenson, 10
abduction, 45 adduction 45 internal rota-
tion, 15 external rotation, 15  Motion on
tho left was flexion 90 extenslon, 10° in-
ternal and external rotation approximately 43
abduction and adductlon, not recorded. There
were pain and spasm of the Jeft sdductor
muscles.

This patient was seen last on May 7 1954
29 months after Insertion of the prosthesh oa
the right and 19 months after the second pros
thesis on the Ieft. He had becomo quite
and while he could walk with a cane, he had
returned lately to using 2 crutches. Motion was
slightly less. On the right it was flexion 70
extension 10 abduction, 45  adduction, 45
internal rotation 15  external rotation, 15
On the keft it was flexion, 60  abduction and
adduction, 45* no internal or external rotation
Push-pull films revealed no subluxation or shift
of the prosthens. The patient was encouraged
to lose weight and retumn to the use of a can¢

This was the first patient in whom the Type
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Fia. 12 Caswe 7 (Lefr) Untreated avascular necrosis 5
contracture (Right) Dnlocation following Inscrtion Type 3 w

3 prosthests was inserted and 1t illustrates its
use to replace Type 1 It also provides a com
panson of all 3 types in which 2 and 3 appear
to be equally effective

Case 7 R.E.,a white male 31 years of age
susiained a left femoral neck fracture in 1947
and was admitted December 19 1952, with
anascular necrosts of the femoral head (Fig
12, left)  He had been unable to work as a
truck driver for 6 months because of severe
aching pain  Examination reveated 1% inches
of true shortening, but 3 to 4 inches of apparent
thortening due to a 20 adduction and 15

contracture  Flexion was limited to
100 internal and external rotation to less than
5 All motion was painful. For 2 wecks he
was treated with traction in an attempt to
correct some of his deformity but without
much effect. On January 21 1953 a Type 3
Prosthesss was inserted by a Gibson approach

In retrospect, an adductor tenotomy should
bave been done at the time of insertion” because
the adductor contracture could not be cor
rected. The head was reduced with difficulty
and before the patlent arrived at his ward 1t
bad dislocated (Fig. 12, right) Skeletal trac
tion of 20 pounds did not effect reduction
Twelve dayy later he was returned to the oper

L room, where under aneathesln, strong
and manipulation were applied on the
table but without success An open

then was performed and a hip spica
wE3 applied, Owing 1o severe pressure from the
perlneal post, 2 hematoma formed in the
Perineun and this was followed by an abscess,

fracture

{cnn with 20  adduction
thout adductor tenotomy

which drained for 4 days. Cultures revealed
Escherichia coll The cast was removed at 6
wechs  and cxercises were begun  Partial
weight-bearing on crutches was begun 8 wecks
after the initial operation and the patient was
discharged at 11 weeks, bearing approximately
half his weight on the affected extremuty The

Fro. 13 (Case 7 Cont)
months after insertion bone formation
about capsule fused clnically

Eighteen
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TABLE 1 CASE MATERIAL
A
Prothests N gz (orv) Followwp (mos.) Diagnasis
Trpe * I Max. { Mia. { Av || No. [ Max. { Mia. { A¢ [| Avese | Deg | Rhewm. | o
Necr Arth. | Asth,
1 12 62 22 38 12 1 49 6 30 7 2 2 1
2 18 66 3 42 5 37 4 18 15 9 3 1t
3 10 65 26 45 1) n 5 14 3 1 i #
Toal 50 48 25 13 6 6
* Defect from sequestrnm.,
1 Undetermined.
% 1 bone cyst, 3 replacement Type 1
TasLe 2 REesuLTs
Fate of Prothexls Range of Motion Pain Ambulation Support
Prothess
Type Un- Bro-| Re
wable Infec. ken Incr | Deer {Unchg.| Iner | Deer | Unchg. [Crutch] Cane | None
1 8 4 0 6 91 1 2 0 8 4 4 3 5
2 1 1 4 5 18 3 5 [o] 24 1 6 6 12
3 0 oo 0 71 2 1 0 7 2 3 1 5
e I
Total 9 5 4 ntules 8 0 40 8 B{n{n

In cases of breakage symptoms qust prior are reported.

hip was checked at intervals of 3 months and
was found to be domng well, with no severe
pain At 9 months, flexion was 100 abduc
ton, 30 adduction 35 and no internal or
external rotation  Marked crepitus was present
on pamive mation without pain  There was
V2 inch of shortening. Push-pull films revealed
the prosthesis to be well situated m the acetsbu
lum and seated securely in the femur Some
bone had formed in the soft tissire supernor to
the greater trochanter

In spite of repeated advice to discard the
crutches, the patient had continued to nse them
because of moderate pain when seen at 1 year
Motion at this time was considerably less, there
being flexion of 45  abduction of 10 adduc
tion of 10 and no internal or external rotation.
The bone formauon in the soft tissue had m
creased considerably

At 18 months, the patient complained of less
pain and walked a1 home without support. No
hip motion could be detected chinrcally and the
bons formatron had mcreased further (Fig. 13)

This unosual result from myositis ossificans
f3 aftributed to the severe soft tissus trauma of
the dislocation repeated manfpulation and
second operation. However in view of the

mmm:r;ln, ntancous fusion may have
the best wlum.

Detafls of case matenial and results arc
shown in Tables 1 and 2

RESULTS

A total of 50 prosthescs have been in-
serted into 47 hups of 44 patients In no
case was there evidence of a reaction to the
matenals mserted, Type 1 was employed in
12 hips Eaght of the 12 became loose Six
of these have been removed Three in which
there was no Infection, have been replaced-

Infection has been a complicating factof
in 5 hips In 1 the prosthesis was
deliberntely in the face of known infection
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Fio. 14 Late displacement of prosthesis by trauma (Le/r) Unchanged by 2 years of
pamless ambulation  (Righr) Sudden onset of pain when helping to lift 2 100-1b anvil
shift in position not loose

85 o temporary measure to maintain kength
Two patents developed infection as a flare
up of previous infection Of these 1 had
been quiescent for 1 year prior to surgery,
the other for 2 years In the first the Type
1 prosthesis was found to be quite unstable
at the time of arthrodesis In the second, the
Type 2 continues 1o be stable but, owing to
several flare ups it probably will be re
moved A rheumatold arthntic with post
operative infection drained for 1 year After
the prosthests was removed there still was
sufficent stability from scar tissue to give
an excellent result. The fifth patient had a
trosient {nfection — dhscussed in Case 3
From this we would infer that removal of
the prosthesis generally is necessary in cases
of infection, but that arthrodesis is not al-
ways required.
Becanss of the high Incidence of Insta
Type 1 was abandoned. Type 2 which
then was used for all patients with sufficient
Iength of the femoral neck, was interted
mo 28 hips The stability provided was ex
cellent, only 1 showed any looseness and
Wes of uncertain degree since it was
Temoved m another institution. The difficulty
chcountered wath thu type was breakage of
1o nails through fatiguing of the metal. Re
Placcment hay been requred in 5 patients,

as illustrated in Case 5 These all were active
individuals under 45 years of age with
asymptomatic lups who were walking with
out the use of cane or crutches and putting
considerable strain on their The
time Iapse until breakage mnged from 16 to
24 months and it varied directly with the
age and mvenely with the activity of the
patient. It 1s anticipated that m many of the
older and less actrve patients prostheses will
not break. However the rate of breakage
was sufficiently high for us to abandon this
type of prosthesis as not fulfilling require-
ment 5a page 72 The other requirements
were met admirably by this prosthesis and
the results were good up until sudden onset
of pain when the prosthesis broke

The Type 3 has been used 3 times to re
place Type 1 4 tumes for a short neck, once
because of atrophic cancellous bone and
twice since Type 2 was abandoned, or a
total of 10 imes It has proven to be a very
satufactory pattern. The resulting neck
length is determuned by the prosthesis
rather than remaining bone Lhereby restor-
ing proper mechames Excellent fixation is
provided by the curved stem and the long
nail, which can snug to a stable pontion.
Whils considerable cancellous bone iy sacri-
ficed, this 15 not considered to be too gerd
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ous mnce, in case of subsequent fusion, 1t
can be replaced, and maximum cortical
length 15 retmned The theoretical “bursting
barrel” fmcture from the tapered stem has
not been encountered m spite of full weight
bearing as early as 6 weeks

The one antrcipated difficulty with this
prosthesis1s m regard to requirement 5b page
72 and the matenal from which it 1s made
re, acrylic Four of the 6 Type 1 and 2
prostheses removed showed evidence of
wear up 1o ¥4 inch m depth on the superior
or weight bearing, surface of the prosthesis.
The greatest wear was shown by a Type 1
which remained in the patient for 3 years.
This patient also was of interest in that his
prosthesis was displaced Iato by trauma since
most Joose prostheses developed within the
first 6 months of full weight bearing. For the
first 2 years he had no symptoms and there
was no cvidence of mstability (Fig 14
left) Then he Lfted | end of a 100-1b anvil
and helped to carry it up a hill Following
this he had continued pain and roentgeno-
grams showed a shift of the prosthesis to a
more varus posihion (Fig. 14 right) though
push pull films revenled no rocking He con
unued mn actlve employment and estmated
that he walked about 3,500 miles durmg
the 3

In view of this amount of wear 1t s es
timated that 1 an active wmdividual the pros-
thess would become unserviceable 1n about
5 years from thu foctor alone A possible
exception might be the patient in whom the
acetabulum contained relatively normal car
tilage offering less friction than a revised
surface However to satisfy all requirements
o more durable material is necessary

SUMMARY
The 1deal prosthesis (1) causes no tissue
reaction (2) restores the normal mechanics,
(3) 1s stable (4) conserves maximum of
nrormal bone or hgamentous tissue and (5)
will not, a break or b wear
Three experimental types of hip pros

thesis are presented (1) an ecrylic head on
2 tnfin oail (2) similar to 1, plus 3 small
peripheral tnfin nails (3) a long tapered
intramedullary form. A total of 50 have
been employed clinically Requirements 1 2
and 4 were met by all types. Type 1 falled
Requirement 3 Types 2, 5a, and all being
made from acrylic, were deficlent to some
extent 10 5b

Acrylic Endoprostheses Coxal

Summarlo in Interlingua

Le substitution de un articulation artificfal
pro un articulation morbide o detrito s un
desiderato urgente pro multe medicos e rmulte
patientes  Le prosthese ideal deberea sats-
facer cinque requinmentos (1) IBo non
debe causar historeactiones (2) Illo debe
restaurar le mechanica mormal, (3) 1o
debe esser stabile (4) Illo debe conser
var un quanttate maximal del substantn
otsee (5) Llo debe m franger se ni sbrader
0

Esseva usate tres typos de prosthese Typo
I—capite acryhc super un clavo tri-alate.
Typo II—simule a I con e addition de tres
tri-alate clavetios supplementarl Typo Hi—
capite acrylic con pedrculo fusiforme curvate
super tn longe clavo intrameduliar

Typo I esscva abandonate post uso In 12
patientes proque n 8 casos illo perdeva su
stabilitate  In 6 casos Ulo esseva remowte.
In 3 casos Hllo esscva relmplaciate. Le 1e
sultatos esseva bon quando o reteneva st
stabilitate sed lo violationes del requirimento
3 esseva mumus numerose

Typo 11 csseva Inscrite 1n 28 coxas. Omnes,
con un 30l exception remaneva stablle Qua
tro se Irangeva In consequentia de fatiga del
clavo Istos esseva rexmplaciate Le resultatos
essev bon vsque al tempore del fractura que
violava le requinmento 5

Typo 1II esseva usate in 9 coxas Omnes
ha remanite stabile Nulle fmactura de femore
o prosthese ha occurnte

Le prostheses que esseva removite exhibiva
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signos de detrition al superficie superior Le  Iste grado de detrition n plastico acrylic, iste
detntion maximal amontante a circa 2 mm  material non pote esser considerate como le
esseva trovate in un prosthese que habeva  material le plus satisfacente pro le superficic
essite in uso active durante tres annos Viste  de articulationes prosthetic
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Reconsuiucuve Swgery m the Paraplegic
Patent with Decubitus Ulcers”

N Grorgiapr M D, F Masters, M D, C MAGUIRE, MD
AND K PICARELL, M D

Modern therapy and rehabilitation of the
paraplemic patent demand a  team ap-
proach ™ which includes the services of many
specialists 1n diversified fields The major
roke of the plastic surgeon 1s in the treatment
of a complication of paraplegia the decu
bitus ulcer This ukeer better known perhaps
s a “pressure or bed sore ™ is preventable
and often s the direct result of ignorance
inadequate nursing care and lack of neces
sary physical and educational facilitics The
best treatment s prophylaxts for when es-
tablshed the surgical correction s difficult
and ume consuming, and the total rehabilita
Uon process may be delayed for weeks or
even months

DECUBITIS ULCERS

Enology Physiologically a decubitus ul
cer i the result of prolonged pressure over
one or more of the bony prominences such
21 the sacrum, the trochanters or the 1schial
tuberosities 4 In the paraplegic the natural
body defenses against ukcration are de
stroyed, cutaneoms sensation 1s absent, and
there 15 virtually complete Joss of vascular
and musclo tore Prolonged pressure over
2 bony prominence will destroy the protective
subeutancous fat pad It it 1s allowed to con-
fmue pressure will devitalze the overlying

* Erom the Diviuon of Plastic and Reconstruc

tive
&rmg Duke Untversity School of Medictue
*5d Duke Hosprtal, Durham, North Carolina

a9

skin by thrombosing its vascular supply Ul
cerntion then is Inevitable Unfortunately
since the pathologic process bepins in the
subcutaneous fat the surface mamfestations
of a decubitus ulkcer are not a relizble mdex
of the actual involvement. Like an iccberg
the pressure sore Is much more extensive be
neath the skin than is apparent on the sur-
face (Fig 1 top) It 1s this phenomenon
that may account for some of the early fail
ures 1n treatment.

Infection of the already trnumatized soft
tissues slows or prevents healing and leads
to further tissue destruction As the ulcer en
larges, the deeper structures are involved, and
1t 1s not unusual to see bony promunences
completely bared (Fig. 1 top) Osteomye
litis of the underlymng bony prominences is a
frequent complication, and a large local or
distant abscess hidden by lack of sensation
may lead to undiagnosed toxemua, progres
sive debilitation and death

Location. Decubitus ulcers may occur
wherever prolonged pressure exists however
the bony promunences of the pelvis are the
most common sites Prior to the innovation
of the “team approach” to the treatment of
paraplegia, decubitus ulcers appeared most
commonly over the convexity of the sacrum
the anterior iliac spme and over the greater
trochanters of the femur In recent years, as
the rehabilitation program succeeded in re
storing many patients to a sitting position,
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I

Fio 1
the greater trochanter of the femur (Botrom) The
completely The donor flap areas have been

common pressure points have shifted from
the trochanter and the sacrum to the ischial
tuberosities (Figs 4 left and 5 left) The
ischial ulcer usually 1s small but deep and
osteomyeltls of the 1schial tuberosity ts com
mon This decubltus, however 1s more ame-
nable to treatment than that over the sacrum
or the trochanters

Treatment, The treatment of the estab-
Lished decubitus ulcer is surgical.**1 The
ulumate aims of surgical therapy are not
only to heal the present ulcer but to prevent
its recurrence so that the paraplegic may
continue along the road to rehabilitation

The ulcers and the offending bony prom-
inences must be removed surgically The tro-
chanters the fschial tuberosities and the sac
ral and the anterior iliac spines are sacnficed
to correct the physical cause of the ulcera

(Top) The large trochanteric ulcers are d

ly undermined with exposure of
ly transferred flaps are healed
aced with split thickness skin grafts

tron. When these prominences are removed,
a protective padding of skin and subcutane
ous fat in the form of a pedicle flap is trans-
ferred to resurface the surgical defect.3 ®1°
This gives additional protection against re-
currence The protective pad used to resur
face a pressure pomnt always ts borrowed
from an area not subject to pressure (Figs.
1 bottom 2, bottom 3 right 4 right 5
right) The surgical correction of such uleers
is a major undertaking, and frequently It
must be performed in stages

TROCHANTERIC ULCERS

A wide cxcision 15 performed round the
ulcerated area Including the undermined
areas down to the trochanter [t fs necessary
at this point to remove 2 portion of the pro-
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mg the denuded area All sharp pomts must
be leveled to form a wide flat, smooth base
and then an adjacent flap 1s transferred to
cover the defect (Fig 3) In many cases 1t

Is mecessary to transfer a large flap th
crosses the mid Ime In these instances,
or 2 delays of the flap are necessary prror
transfer The denuded area always is planne

[

Fra. 4 (Left) The area of greatest pressure over the ischial reglon iy outlined sharply
(Right) Large gluteal flaps have been rotated infenarly to resurface the pressure nn:ul
following bilateral uchiectomies. The drains always are placed in the most latera

position

Fia. 5§ (Left) This large extensively undermined hchial ulcer must be

cned { thigh flap was
i or to reconstructive surgery  (Right) A latera
::.I'llfd :1 c:)}chi:g the large ischial defect which resulted from wide cxdem of

not normalty subjected to any pressure

ulcer and ischi iy The split thickness skin graft Iy in an srea
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50 that the subscquent area to be resurfoced
with a split graft Is not itscl{ in a pressure
arca

ISCHIAL ULCERS

If only a superficial ulceration 18 present
over the 1schial tubcrosity the searring and
the ukeeration can be excised, and at the
same ume a portion of the superior and
medial aspect of the ischial bone can be re
moved and the defect closed primarily Pen
rose type drains are placed at the lateral as-
pects of the operative areas and are removed
gradually over a pertod of 3 to 4 days. (Fig
4) The best results in our senes and oth
ers107 were obtuned when a complete is
chial tuberosity ostectomy was performed
through the obturator foramen Pressure thus
Is distributed over o wide flat base wath little
or no pelvic mstabibty In the more extensive
rschual uleers, adjacent flaps are transferred
to cover the surgically débrided area (Fig.
5)

PREVENTION

Education of the patient must be contin
uous and repetitive in order to prevent fur
ther pressure sores The following ponts are
stressed to both the patient and those inti
mately concerned with his welfare

Turmng The necessity for routine and
regular turning to avoid prolonged pressure
over a bony prominence 15 of utmost 1m
portance A paraplegic must be turned often
enough to prevent skin irmtation. The patient
humself must be educated i the value of
maving, and, if possible taught to turn him
self, nsually every 2 or 3 hours

Padding Whether the patient is bednd-
dea or has graduated to a wheel<chair ex
istence  the lesser bony promunences such
as the knees and the heels must be protected
also Whik in bed, a pillow between the
kﬂmmdth:ank}aacixasapad,mdwhm
in a wheel chair the popliteal areas and the
heels must be protected from the seat and
the foot rest. The use of rubber nngs and
“doughnuts” 15 mentioned only to be con

demned These time honored devices, used
primanily to protect an arca of inciplent ul
ceration do not accomplish thew objective
While weight 1s taken directly off a bony
prominence, it Is not distubuted generally
over the body area but instead s concen
trated in a circular area immediately sur
rounding the newly formed ulcer This causes
pressure round the involved arca interferes
mechanically with cutancous circulation and
cventually leads to ulcertion over a more
extensive arca rather than preventing st

While in bed, paraplegics should be placed
on a sponge rubber mattress to distribute
thelr weight more evenly Sheets and other
beddng underneath must be flat and with
out wnnkles If the turning regimen 1s fol-
lowed 1t will give adequate protection
against prolonged pressure over any individ
ua] bony promnence

Diet. The pamnplegic, particularly with
decubitus ulcers often will have a distarb-
ance 1n protemn metabolism Healing depends
upon an adequate dretary intake All para
plegic patients should recerve 2 diet ugh in
protem and wvitarmins ' In a majonty of
paraplegic patients frequent whole-blood
transfusions are necessary preoperatively
Testosterone propionate oniginally was rec-
ommended by Langston® in the chronwcally
debilitated patient with decubitus ulcers It
has been found to be of value particularly m
our older patients.

Urmary Tract Infections, Preopera
tively the paraplegic 1s evaluated completely
from a urologic standpornt. Indwelling cath-
cters arc maintamed 1n position dunng the
pentod of reconstructive surgery and switable
antibiotrcs are admmustered.

SUMMARY AND CONCLUSIONS

The peed for proper education of the Pa
tent and those responsible for his care has
been stressed  Reconstructive surgery tech
mucs of the more canmon areas of decubstus
ulcers have been discussed. Prophylactic
nchiectormes have been found to be of value
m patients rehabilitated to the wheel charr
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Growth Acceleration n Legg-Calvé-Perthes’
Syndrome by Complementary Feedings
of Aweomycm ™

CHARLES W

Growth is decelerated commonly 1n many
diseases and disorders of children and young
people  Nutrittve factors of diet are well-
known decelerators 1f they are in short sup-
ply ¢ %10 14182729 Other noxious influences
operate withm the child s environment,3® 42
any or all of which may contribute to a slow
ing down of growth Genetically some chil
dren grow late

Growth s measurable by a number of di-
mensions that are obtained easily 7.2 11 13 14
17.233338.41 These can be correlated with o
recoguzed tample of the population that
seems to fit the group of children composing
the project under study 14 18,24 34 If the sam
ple Is large statistical methods of correla-
ton are profitable If the group 1s small
cach child may be compared on an individ-
ual basis with a selective control ©

Antibiotics have been added to the diet
of children, particularly 1n underprivileged
arens 827 with and withoot vitamin B,y 43
M vanous combinations Preliminary reports
point favorably toward growth acceleration
m these large group studies. The measure
of increased growth has been moderate and

controls somewhat difficult to establish ade
Quately Nevertheless a stumulation of stat
ural and ponderal merements seems to fol-

* Read at the annaal moeting of the Awmociation

of Bone and Joint Surgeoms held in Anguita
Greorgla, April, 1954 "

GoFF, M D

low complemental feedings of antibiotics
The ammal protein factor is sald to be in-
volved. These studies together with com-
parable reports of prowth accelerations in
the animal-food raising industry 2 prompted
the usc of Aurcomycn as an addition to the
diets of children with a known growth delay
assoclated with an avascular necrosis of the
capital femoral epiphysis (Lepg-Calvé-Per
thes syndrome) and related true osteochon
droses of other growth centers 13

Often sumple growth deceleration is in
sidlous, the result of many subtle and, fre
quently latent factors The terms lowered
physique and lessened physical vigor have
been used to indicate such a slowdown. In
children with Legg-Calvé-Perthes syndrome
there was no lessenung in physical vigor* on
the contrary they were rated as hypertonic,
very active alert, and usually “up to anuff »
However they were considered below par in
growth relations compared with their broth
crs and sisters at sumilar ages Parents rated
them as “something less  shorties™ or “just
not growing as well ™13

MATERIAL
During the past 5 years 60 children have
been under treatment for these disorders in

Newlington Home and Hespital for Crippled
Children Of these 15 were fed Aurcomyem
together with 10 additionel children from
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Fro 1 Standard recumbent rron frame, resting on a Bradford frame clevated by blocks
on a hard mattress.

the author s private practice  All were mawn
tamed on an excellent, rounded diet of 2,500
calorres per day fortified by vitamun feed
ings, including Bys  All have been treated by
recumbency * ¥ a nonpermissive  weight
bearing frame being used. Actlve and pas-
sive exercises are accomplished daily under
skilted guidance  All 25 still arc under ob-
servation and some continue to receive the
mmmal daily Aureomyan dietary additive
Parents arc enthasiasuc proponents, their

children seeming to them to be in better
general health irespective of the age and the
stage of the disorder The results are re-
ported.
CONTROLS

These were selected from children with
the same disorder under treatment of ex
actly the same character but without the
compl ry sutiblotic feedings - These
control children manifested thelc Individual
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atterns of growth as would be expected
“ases were matched for age scx and stage
f the avascular necrosls as determined by
ventgenogram  This method proved to be
Ifficult because of the well known frregular
ty of reossification of the growth center
{owever no better control method seemed
»ossible of achicvement

TLETH

Tooth age was well corrclated with bone
ige in both deceleration and accelerm
hon 7130

SH
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a
[d }

[ =
» N =

OO0 o T OO0 ToOCTCo

AGE 8 mof

CASE PD

METHOD

In addition to many growth measurements,
bone maturation or bone age was determined
ot regular intervals together with constitu
tional appraisals # 11 1717 Rocntgen progress
of the bone Iesion was followed carefully
The growing rate prior to onset of disorder
usunlly was not determinable with any ob-
jectivity other than by a history analysis
given by parcnts  The usual family and pe
diatnician records were not helpful A few
were seen 1 year to a few months pnor to
positive rocntgen findings  Ail were deceler

SD ) me mean 15D
N #H B d o o H-|-

N X &%

Lces

Fro 2 Standard deviation graph of growth. (W) Weight n pounds.
(S) Stature i cm. (SH) Sitting height in mm. (AL) Arm length.
{AH} Acromial height (CH) Crutal height. (AB) Acrommi breadth.

{CB) Chest breadth

(CBx) Cristal breadth

(TB) Trochantenic

breadth. (CC) Chest circumference in cm (BA) Bone age in months

The shaded area indicates siart to finish of growth dunenmons dunng
12 months of Aurcomycin feedings from 7 years and 6 months to
8 years and 6 months of age The chid still 1s short of her mean
growth range but she has accelerated beyond her expected mate dunng
thess 12 moaths. This time interval also 13 ndicated in Figure 3 by the

2 arrows and the double lmes near the bottom of the chart.

rtional

growth, when of use m a child’s study may be plotted readily as in

this standard deviation graph.
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Fia. 3 Female 4335 Onset age 7 rs. Rapid degeneration of epiphysis. Recum-
bent 24 months with slowest reossificatlon. Welght-bearing on crutches for 6 additional
months and Aureomycin (or 38 months. Loaget and slowest case  Constitutional type
the heaviest = 5 4 2. Rewult poor judging by incomplete restoration of spheroidal head
later plates show a rapld reossification. The 2 arrows with double lines beneath them on
graph represent the period portrayed in Figure 2. Note the disproportional weight,
crrcumferences and enstal beight (CH) increase
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Fia 4 Female 4335 Roentgen progress of LCPS and bone age maturation plates
These latter indicate a mean age restored in 22 months after beginning Aureomycin
feedings

ated m general growth about 10 per cent for
age

No physical performance tests38 41 were
given these children, and no basal metabolic
levels were determmed. The methods avail
sble were conndered to be too labile and
Dot accurate ¢ Serum cholesterol and alka
Ime phosphatase determinations were meas
ured regularly These were equivocal hence
Bot ngnificant. Each child demonstrated a
Personalized Jevel and seemed to mamntain
hus or her level during observation perlods

Recently radioactive 1sotope 10dne® has
been used by some investigators to determine
the BM R. This 1s pronusing, varying from
14 to 39 per cent uptake in 24 hours The
few that have been done 1o this series are

not significant, except to suggest a low nor
mal rate

ANALYSES

Such a study lends itself to graphic anal-
yses that can be complicated A smgle ex-
ample will be sufficient to indicate the type
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Fra. 5 Male 4449 Onset age 7 years and 7 months. Extensive and rapid degenera
ton of epiphysn. Recumbent 21 months with an average speed of reossification, Aureo-
mycin was started 5 months after onset with the least statuml stimulation of the series
and a slow start toward mean bone age The patient seemed to lowe ground consktently
during the fint 9 months Recovery after 30 months. Comtitutional type the most
binear = 23 5 Result probably will be good to be judged at end of S years from omet.

of graph used This was suggested by Krog-  heavier line equals 1 standard dewiation al
man, 4 and it 15 defined as the standard de  Jowing a rapid impression of the childs
viaton (SD) chart To the left of the lme  growth at the age given Ench age overa 12
“m” or meduan value are those dimensions of  month span has its own pattern Another
—1 or more 5D and to the right are those methed of ploting progressive values per
of +1 or more SD The pattern plotted by a haps shows more quickly the course of the
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test cases These arc simple charts 4 exam
ples of which will illustrate the information
obtaimed. Normal or mean values were
drawn from Gray!® and Simmons 3¢ whose
community tamples seemed to conform with
the Connecticut population as to economic
fatus nutntional level and other environ
mental and genetc qualities

DISCUSSION

These chuldren, given Aureomycin feed
mgs, were between 3 years and 10 years -6
months of mge All were seen before the
Olaet or within a few months of the onset of
therr hip disorder All demonstrated 15 to
3 standard deviations 1n growth deceleration
at therr respective ages. Their bone ages were

Fra 6 Male 4449 Roentgen progress
of LCPS and bone age maturation plates.
These latter show a mean age achreved
after 30 months of Aureomycin feedings.

all 17 to 50 standard deviations below
their age means

Two children (1 male 1 femak) were
given Aurcomycin, 250 mg.  with their
breakfast for 14 months This then was cut
to 50 mg. when the smaller dose was found
to be sufficcent. These 2 children mcreased
mn stature and weight more than the other
23 children The female ganed 2 7 mches
and 28 pounds respectively durmg that pe
riod (14 months) surpassing her mean for
age by 30 per cent. It shonld be remembered
that she was decekerating prior to feedmgs

The remammg 23 children were given 50
mg of Aurcomycin by mouth with therr

breakfast for varying penods of 8 to 36
months. Fach showed an acceleration in
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Fio 7 Female 4339 Onset apo 3 years and 6 months The patient was seen 6 months
prior 1o onset, and treatment was started immeduately on s nce of acute synovitis

and prior to any roentgen findings The LCPS was practically aborted with recumbency
and Aureomycin from the fimt day Recumbent 17 months. Aureomycin feedingy 32
months Statural changes mmimal but weight exceasive. Recovery after 24 months but
Aureomycin was contlnued because bone age had not returned to mean age

weight and stature Therr bone ages all re  tract daily The roentgen indications of thelr
turned to their mean level They responded  hip disorders followed In trace wath thelr
m this respect as did those children with a  growth increments, particularly thewr return
hypothyrordism not cretinism reported by to a normal bone age The avascular necross
several Investigators! 3 when fed thyroid ex  passed through its stages toward reossifica
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Fio 8 Femake 4339 Roentgen progress of LCPS and bone age maturation Pplates.
A typical return to mean determinations Aureomycin was continued until mean bone
BE® Was achieved. There will be an excellent end-result, Type 1 spheroidal1®
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Involvement
Fia 9 Malc 3912. Onset age 8 years and 11 months. Rather Jocalized

of eplphyss. Recumbent 18 montht, Aureomycin feedings began 6 monlm::;m
stimulation of stature was not remarkable but bone age began 1o chmb towal

very soon afterward. Recovery after 28 months
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Fio 10 Male 3912, Roentgen progress of LCPS and bane age maturation plates
Aureomycin was continued until the latter was up to mean for age, 28 months after

omet and 21 months of Aurcomycin feedings There will be a end-result, T 2,
spheroxdal i3 ¥ 2 good ype
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tion at an accclerated rate All controls
demonstrated Iess acceleration, although all
returned to & mean bone age equal to their
chronologic age with roentgen evidence of

FERCENWTILE BISTAINCTION
CF TTATIPE AT

VARINTS ASET

reossification of the growth nucleus pro-
longed by approximately 12 months Thus the
acceleration, apparently due to Aureomycin
or some by product of its administration, wns

nzs

141719 01

Fic 11 Percentile dustribution chart for stature—male and female The

channels are very useful for noting progress. All values

tion 1n Connecticut

corrected for popula
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rated s 25 to 30 per cent for the series
studied As has been mentioned, this is o
small group but Legg-Calvé-Perthes Syn

drome in numbers 15 hard to come by and it
1s even more difficult to find a like number
for controls It is cxceedingly difficult to
evaluate correlations of a clinical character
In this mstance only a pilot mvestigation is
intended 1t s hoped that others will use the
substance which, at any rate has proven to
be completely harmless 1t was not intended
1hat the wse of Aurcomyon would control
any possible infection lurking within the
child~—surely not within the hip structures

COMPLICATIONS OF THERAPY

To date this minimal dose of Aurcomycin
has not given rise to any complications They
have been expected warnings have appeared
in a number of published reports 3.19.2122

0°83133 The difficulties inherent in cultur
ing stools and wdentifying the fungus forms
were discussed with responsible co-workers
It was decided to await clmucal evidence of
the disorder Such evidence was completely
absent.

MECHANISM OF
GROWTH STIMULATION

Neither an antithyroidal?s nor a thyroidal
or other hormonal mechanism3? has been
proven to be operating to date In the mod
erate degrec permussible in these children
with decelerated growth and an osteochon
drosis, too many vanables emst. Clinical
studies of this nature correlate poorly Per
haps an adrenocorticohormonal reaction
tekes place during the use of terramyein and
streptomycin,”® as some investigators have
reported.

CONCLUSIONS

From these 25 children studied, 1t seems
that 2 mmumal compkmentary feeding of
Aurcomycin 50 mg daily will accelerate
growth appreciably (probably 30 per cent)
and by dofng so that it will accelerate the
reotaficaton of their capital femoral epiph

yses or other growth centers when they
arc involved Perhaps other discases, with
long recovery periods accompanied by de
celeration of growth may respond in a like
manner, shortening hospitalization and has
tening recovery The surface has been barely
scratched relative to potentials of these fas-
cinating products
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Acceleration del Crescentia m le
Syndrome de Legg-Calvé Perthes per
Medio del Alimentation Comple
mentart de Aurcomycina

Summario in Interlingua
Antibioticos ha stimulate le crescentia in
le industria del elevage de animales alimen
tart Proque le syndrome de Legg-Calvé-
Perthes monstra como un de su complexe cor
relationes un conmiderablle deceleration del
crescentia, doses diurne de 50 mg de aurco-

mycina esseva admunistrate o un scric de 25
patientes durante periodos de 30 menses o
plus Le cffecto esseva un stimulation del cres
centia mamfeste specialmente in le ctate
ossce con un augmento de cirea 30 pro cento
n comparation con seligite casos de controlo
Isto represcntava un reduction del tempore
de recuperation per inter 8 ¢ 12 menses Le
convalkescentin esseva correspondentemente
abbreviate Nulle complicationes esscva
contrate
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Fatigue Fracture of the Fifth Lumba
Neural Arch

Is Spondylolysis

a Stress Fracture?

LEg A HabLey MD *

Spontaneous “fatigue” fracture of healthy
bone occurs as a result of repeated stress
applicd beyond the capacity of the structure
to withstand injury These insuffiency frac
tures occurred in large numbers among ouor
recrult troops in the last war but for long
they had been recognized in the armies of
Continental Europe Described as “march
fracture ” usually they ivolved the shafts of
the second, the third or even the fourth meta
tarsals Next in frequency was the tibia, with
11 per cent, followed in turn by the femur
the fibula the os calels and, finally the s
chual and the pubic arches

After prolonged penods of stress these
fractures develop first as a small subperi
osteal mfraction of the cortex Later this
may extend finally to encircle the entire
shaft and appear as # fine hair line fracture
The location of these fatigue fractures seems
to correspond to the pornts of greatest stress
By spectroradiographic studies, defimte mo-
lecular changes in the bone have been dem-
onstrted at these pomnts Hartley states that
“bone exhaustion occurs when these
[changes] have proceeded beyond the pomt
of normal repauir " When healing becomes
estnblished the faugue fracture 1s indicated
by a well-developed bony callus.

Because there has been some confusion
1t should be mentioned that evidence of in-
jury develops likewise at points of stress in

Syrocuse New York

certam types of pathologic bone (osteoma
lacia and other discases) Because of the
systenuc discase these defects ususally are
symmetrical—the so—called milkmans frac
ture They appear as bands of radiolucency
crossing the bone the Umbauzonen (trons
formation zones) of Looser These persistent
zones of decaleification are composed of
vascular osteold tissue They do not develop
ordinary callus formation because of the
underlying disturbance in calcium phos
phorus metabolism However because of a
comparable etiology they have been con
fused with the msufficiency stress fractures
occurring 1n healthy bone A proper term
for them 15 pseudofracture as contrasted with
the stress or fatigue fracture scen in normal
bone
Few examples of fatigue fracture nvolv

mg the spinc have been mentioned Hartley
has reported as stress fracture the case of
a 17 year-old boy who carmned 100-1b bags
of coal between the shoulders for a period
of months First he felt a “throb” behind
the sternum while at work Later and with-
out any violence there was a sudden col;
lapse with scute dorsal pam of 2 “teanng

nature and the patient could not sit up

Roentgenograms showed a collapsed wedge

shaped D5 vertcbrm with clean outlines

There was no pathologic change n the
neighboring veriebrae  Hartley considered

110



Fatigue Fracture of Fifth Lumbar Neural Arch

in

this to be a fatigue fracture in o structure
that had been subjected to excessive weight
beaning stress,

The following casc presents certaln fea
tures of stress fracture involving the left
fifth lumbar pedrcle

A 19 year-old male without history of any
accldent complained of gradually increasing
pain in the lower back. Radiographs of the fifth
tumbar arch showed a break In the continuity
of the pans interarticularis on the right side but
not on the left. The left pedicle showed a frac
ture line and appeared quite dense a3 compared
with its fellow on the right. Subsequent ex
amination 5 years later showed complete heal
ing of the fracture of the left pedicke

One can postulate that an asymmetrical
unbalanced stress on the pedicle of the left
side resulted from the deficiency of the right
pars interarticulans  Given this conditron in
a young laboring man, the development of
a fatigue fracture of the pedicle would seem
to be possible (Figs 1 3)

Certain writers? ® have suggested that the
defect in the neural arch In cases of spon-
dylolysls may be wdentical with stress frac
tures clsewhere The pars interarticulars,
where these defects occur, is the most slender
portion of the arch, Also shearing stresses
at the lumbosacral level are incidental to the
upright position That most of these do not
show bony unlon is compatible with Rous s
law which states in part that a fracture sub-
Jected to sheanng stress during bealing will
heal by fibrous umon Attempts at bony
union probably do occur in certain cases.
Schmor] has shown an example of fusiform
bony callus bridging the neural arch break
in 2 68 year-old mals cadaver with spon-
dylolisthesls

Of some interest in thus connection 15
group of private patients with spondylolysis
showmg calluslhe bony masses projecting
fnto the spmal canal at the site of the arch
defect Bony hyperplasa or separate ossicles

Fio 1 (Left) Left oblique roentgenogram. No dylo! f

mus. Note distance between the fourth and the ﬁfth?:;tgm??rﬂ?:uhh;oﬁ ll:::!]
the poniion of the fifth directly beneath the fourth, though slightty more hori-
rontal. (Right) Right oblique  Spoadylolyns of the fifth neural arch (arTow)
The fourth and the fifth articulations are approximated and the plane of the

?ﬂh posterior to that of the fourth as compared with the condstion on the left
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at the site of the arch defect have been en-
countered at operation and in the anatomic
studies

With the paucity of actual proof for the
congenital ongin of LS arch deficiency is it

not possible that this common condition may 2

be 1n certmin cases at least a stress fracture?

The author 13 indebted to the Photo-
grapluc Department of the New York State
School of Mediclue at Syracuse for assistance
n prepaning the {llustratrons
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Fracturas de Fauga in le Arco Neural del Quinte Vertebra Lumbar

Summario In Interlingua

Fracturns a insufficientia spontance oc
curre frequentemente 1n ossos normal a
punctos subjicite a recurrente stresses que
excede le fortin de resistentia del structurn
in question  On ha speculate que le defecto
del arco neurnl in casos de spondylolyse es
possibilemente un tal fractura de fatign Le
parte mterarticular in que iste defectos oc-
curre es le portion ke plus tenue del arco
Stresses tangential que pote prevenir Je cura
tion, occurre al nivello lumbo-sacral in con-
sequentia del postura erecte

Un masculo de 19 annos de etate con un
deficientia in le quinte isthmo lumbar al
latere dextere disveloppava sin accidente un
fractura 1n le pediculo siustre Un re
examine cinque annos plus tarde revelava
un curation complete 11 non existe penum
provas pro le origine congenite del frequente
deficienna del arco L, De facto il existe
indictos a provar que 1iflo non es congenite
Le question se presents s1 alicunes de 1ste
casos non es possibilemente le resultato de
fracturas sub stress
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Treatment of Intertrochanteric Fractures
m the Severely Debilitated Patient

HerBerT E Hirps MD *

The purpose of this chapter is the presen
tation of a satisfactory method of treatmg
intertrochanteric fractures in those of the old-
age group who are too severely debilitated to
undergo a major surgical procedure such as
an open reduction and insertton of an in
ternal fixation device

In thrs method of treatment, n mod:fied
well keg traction splint is used I will present
the details of the technic of reduction the
use of the splint, and in perticular the
proper aftercare which 18 extremely 1m
portant in preventmg complications

The old time conservative treatment of
intertrochanteric fractures in the aged that
necessitated prolonged bed rest had too high
a mortality and morbidity rate and the hos-
pital stny was entirely too long A review of
recent hiterature on thus subject found the
mortality rate to vary from 44 per cent to
20 per cent and the complications during
treatment were many and severe The aver
age hospital stay in this group was 78 days

With the advent of surgical correction and

the application of an internal fixation device
the over-all mortality rate dropped to an aver
age of 124 per cent The complications di
minished markedly in number and degree
and the hospital stay dropped to an average
of 23 days However this mortality rate stll
is too high larpely because of deaths occur
ring during and soon after surgery The surgh
cal mortality rate (deaths during or soon after
surgery and directly attributable to the sur
m Texas

14

greal procedure) as obtained from & 10-
year review of Amencan lterature varies
from 39 per cent to nil and the average 15
117 per cent. Furthermore the surgical im
plantation of sn mtemal fixation device i
not entirely free from complications which
when they occur lead to a poor end result.

The following complications occurnng
after surgical correctlon have been noted
from the literature surgical shock cardinc
failure auricular fibnllation, excess anes
thenia, pulmonary edema, wound Infection,
peritonitis hematoma, cercbral thrombosis,
fat emboly, gas gangrene, hemorrhage mes-
entenc thrombosis uremia traumatic ar
thritis of hip sclatic nerve palsy extruded
nails broken ddll points improperly placed
natls and subsequent Joss of position, pro-
trusion of nail into acetabulum screw heads
twisted off, disengaged bolt, breaking of
plate nonunion femornl shaft fracture and
hemologous serom jaundice

Many of these complications and most of
these surgical deaths were duc to the ex
tremely poor general condition of the patient
at the time of injury A more careful selec
tion of the pauents prior to surgery would
lessen this mortality rate and decrease the
nummber of complications.

But what is to be done with those who
cannot have this major surgical procedure?
I opsration Is performed on those more s&
verely debilitated ndividuals, most of them
will dte and in those who survive the sur
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greal procedure, many of the compheations
just histed will occur and vithate the end-
result It was for this group of paticnts, whose
general condition is <o poor as to preclude
surgery, that we began using the following
method of treatment

INSTRUMENTS AND
MATLRIAL NEEDED

Syringe 20 cc —1 long and 1 short needle

Procaine 2 per cent 50 cc

2 Steinmann pins

Pin cutter

Hammer

Drill

Felteen

Sheet wadding

Plaster

Modified well-leg traction splmt

The Roger Anderson well leg traction
splint, as purchased today from surgical sup-
ply companies, makes and maintains traction
on the broken leg over the bottom of the
foot of the good leg. Old people cannot tol-

cratc well this constant pressure on the sole
of the foot Too often, pressurc sores dec
velop on the foot, the heel or the malleoli
particularly when the cast is applied Inex
pertly

We have modified and improved ths sphint
by having drill holes placed in the stirrup
part of the splint on the good kg side so
that the counter pressure Is taken on a pin
through the tibia rather than on the bottom
of the foot (Fig. I)

PROCEDURE

Reduction of the fracture and fixation with
the modified well keg traction splint may be
done on the patients bed or on a stretcher
or of course, on an operating-room table

Theo fracture site is anesthetized with 2 per
cent procaine

Both legs are infiltrated with procamne at
u point about 2 or 3 inches above the mal
leolt on both medial and lateral sides

Drill or dnive a 3{4 inch Steinmann pm
through each tibla at a point about the ankle

Fio 1 Modificition of the Rager Anderon well leg tracti
the dniling of holes In stirrup of the well—lgeg udc.on plit by
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Fro 2 (Left) Ama
where Elu should trav
erse tibia at place at
which cortreal bone i
merging Into cancellous
bone

Fro 3 (Right) Cross
section of tibfa and fib-
ula at area 1n which pin
should be placed Note
that if the pin lies closo
to the anterlor edge of
the fibula it wilt
trate the middle of the
tibla

Judged to be the area 1n which cortical bope
1s changing into cancelious bone (Fig. 2)
Do not place the pin too low mn the cancel
lous bone because 1t may migrate up or
down with pressure and become loose Do
not place 1t too high in the cortical bone
because this brttle bone may crack and the
pin became loose If the pmn 1s placed in the
area m which cortical bone 1s merging grad
ually into cancellous bope 1t will not crack
the bone and 1t will not become loose Insert
the pin first on the lateral aspect of the tibia,
immeduately anterfor to the fibula, which
places it in the middle of the tiblal shaft (Fig.
3) and furthermore here the pin can be
gulded more easily straight through at a true
right angle to the bone and parallel to the
table top

Place a stenle flat gaure sponge on each
side of each pin and wrnp on stenle sheet
waddmg.

Apply 2 cast from the bases of the toes to
the knee on the broken leg side and to the
mid thigh on the well leg side

Attach the well-deg traction splmt to the
cast 1n the usual way except that on the

well Ieg side the metal strips are placed over
the Steinmann pm in exactly the sume way as
on the broken leg side

Tighten the tractton nut with the leg in
external rotation unt! shortening is over
come Then rotate the leg internally to a
neutral position and lock that holding nut.
Place a stnp of adhesave tape over the hold-
g nuts to prevent curtous friends from
twisting them,

A roentgenogram now will show a pric
tically perfect reduction but any overpull or
underpull or Improper rotation can be cor
rected easily by adjusting the 2 nuts on the
traction device

POSTOPERATIVE CARE

The patient may and should sit up in a
wheel chair for 2 or 3 hours or longer eacn
day beginning immediately Ths Is most im-
portant He may and should be turned on the
unbroken leg side occasionally while in bed
and he may lic on his stomach, The position
of the bone wall not change no matter hiow
the patient is moved if the 2 adjustable nuts
are locked securely in place

Usually the patient Jeaves the hospital I
4 to 5 days Just before he leaves, loosen
the traction nut ebout 2 turns to allow im
pactlon of the fracture and to permit shght
motion in the knee

The patient retuns to the doctor’s office
for a rocntgenogram in 1 month, and if any
overpull s noted due to absorption about
the fracture line this 15 corrected and the
patent returns home In another month he
returns for another roentgenogram and for
removal of the casts and the plns. Sterfle



Complications 17

Fia. 4 Showing the usual type of inter
trochanteric fracture before reduction

dressmgs are appliced to the pin holes which
must not be changed for 3 weeks At this
tme the pm holes will be dry

During the next 30 days, after removal
of the well leg splint, the patient remains 1n
a non weight bearing status but he exercises
his legs to regain motron and strength m
them Then at the end of this month or 3
months from the date the fracture was set
he may be allowed up with crutches which
he may discard as soon as he desires The
‘bone by the end of 3 months usually 1s per
fectly strong, and the patient may carry
weight on it (Figs 4 and 5)

RESULTS

Seventy-six (36%) of the 212 intertro-
chanteric fractore patients whom [ have scen
have been cared for by this method of treat
ment.

Good follow up records have been se
cured on 58 of these and on 104 of them
treated by surgical implantatton of an in
temal fixation device The longest follow-up
record was 12 years the shortest 4 months.

Only 2 deaths (1 9% ) 1n the mafor sur
geal group (open redunction with internal
fixation) occurred within 2 10-day period of
ame thus reducing our surgical mortality
rate for ths group far below the general

Fis S Showing good union In an excel
fent position at end of 3 months

average This reduction of the surgical mor-
tality rate s due largely to the careful screen-
ing of patients prior to operation.

In the group treated with a modified
Roger Anderson well leg traction device,
there were no deaths as a result of this minor
surgical procedure and mn the 3-month pe-
nod of tme foliowing reduction of the frac
ture only 1 death occurred, this being m an
obese 78 year-old woman who had diabetes
hypertension and heart disease She died of
cardac failure 6 weeks after the splint was
applied

The avernge hosptal stay m this group
was 9 days

Good strong umon m a most excellent
position occurred in all with this 1 exception.

COMPLICATIONS

The only complicatton of much {mpor-
tance was considerble remdual stffness m
the knees and this occurred in only 10
(13%) of them However 7 of these had
chronic rheumatord arthaus at the time of
injury

Bed sores occurred dunng the fist 2
weeks in 18 (23% ) of them, but all except
1 healed during the next 3 months

Thrombophlebits occurred once thrs be-
ing in the broken leg This patient had, at



s

Treatment of Intertrochanteric Fractures

the ume of the fracture an old-infected,
mdolent varicose vlcer on the medial mal
leolus area
Hypostatic pneumorua bed sores throm

bophlebitis and psychic changes are the most
common complications in old people who
are kept in bed with a hanging-weight type
of traction on the leg m the old-ttme con
servative treatment of those fractures These
complications are avolded by having the pa
tient sit up every day for several hours in a
wheel chair and 1t is due mainly to this I
think that such comphcations are avoided m
this modified well leg traction method of
treating thern

SUMMARY

A conservatlve method of treatmg inter
trochanteric fractures using e modified well
leg traction sphint in the severely debilitated
patient is presented.

By the use of tius minor surgical pro-
cedure the surgleal mortality rate has been
reduced to zero the over all mortality rate
(surgery plus 3 months) has been reduced
to 23 per cent, and tho hospital stay has
been reduced to an average of 9 days. And
by a more careful screenmg of patents our
surgreal mortality in the open reductron with
miternal fixation group has been reduced to
19 per cent

The end results 1n these severely debili
tated cases treated by this modified well leg
traction device have been excellent and the
complcations few
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Tractamento de Fracturas Intertro-
chanteric 1n Severmente Debilitate
Patientes

Supunario in Interlingia

Le objectivo del presente reporto es deli
near un satisfacentissinte methodo de tractar
fracturas Intertrochanteric in patrentes de
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ctate avantiate qui cs ninus scvermente
debilitate pro un major intervention chi
rurgic como per exemplo un reduction
aperte con inscrtion de Interne medios de
fixation

In istc methodo nos usa un modification
del apparato de Roger Anderson a extension
continue wia le non-afficite gamba

Le autor presenta un revista del morbi
ditate ¢ mortahtate in altere methodos de
tractamento  Ilie signala que in Ie methodo
chirurgie hic  desenbite il habeva nuile
mortes in consequentia del intervention chi
rurgic mesme. Le sene de patientes al base
del presentc reporto consisteva de 76 casos
Inter istos un 3ol morte occurreva intrn le

prime tres menses post le reduction del
fractura

Un bon union con cxcellente position
resultava in omne patientes cxcepte in le un
supra mentionate caso

Lc autor signala ke complicationes associ
ate con su mcthodo Le principal es nigidi
tate residuce in fe genu sed 1sto dispare in [2
curso de tres o quatro mensces post Je dis
montage del apparato

Le autor describe su modification del
spparato de Roger Anderson in detalio Le
principal alteration es que Ie apparato es
attachate de maniera que un spina pote
csser placiate o transverso Je tibia al latere
verso le non affictte gamba ¢ non solmente
al latere que se trova sub extension
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Treatment of Humeral Cubitus Valgus

HENRY Mca M.D *

Cubitus valgus increase in the sze of the
outward openung angle formed between the
mechanical axes of the arm and the fore-
arm may anse as the sequel of n number of
different conditions that may be either ac
crdental or congenrtal In origin. The site of
the deformuty, that is, the apex of the angula
tion, may be situated m the forearm bones or
in the humerus The former gives rise to a
forearm type the latter to a humeral type of
cubitus valgus Since opttmum correction of
any angulational deformuty is obtawned at the
npex of the angulation, 1t is easential to dif
ferentiate carefully between the 2 types in
order that appropnate correctron may be
undertaken.

When the deformity anses pnmarily
the bones, the proper Indication can be es-
tablished with relative ease, even though the
techruc of carrying out the correchon may
involve great difficulty In principle such
correction can be obtained either by wedge
resection or by angulational osteotomy if the
deformity is uniaxial or by a sphnting sub-
penosteal osteotomy if the deformity 1s poly
axial. The real difficulty presents itself when
the apex of the deformity is articular and
osteotomy is impossible In such cases be
cause only 1 bone s mvolved, st has been
found to be deuirnble to consider the de-
formuty as being of the humeral rather than
of the forearm As a consequence of
thus it Is evident that 2 different types of

* Atteoding Orthopaedic Surpeon, Hospital for
Jolnt Diseases New York City

humeral cubitus valgus must be grven con
sideration

Fro. 1 Jlustrating a humeral cublius
valgus of 48 such as might arkse from a
ture closure of the outer haif of the
eplphyseal Jine & malunited fracture, etc
There Is no dislocation of the ulna, the
deformaty Is of a simple angulational na
ture, and It can be corrected by angula
tional osteotomy (H H) Humeral axis.
(F F) Forearm axh.
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Type 1 Is characterized by a relatively
simple malalignment — either uniaxial or
polyaxial Such cases may arisc as a result
of premature closure of the outer half of the
lower humeral epiphysis after simple fracture
of the external humeral condyle or after mal
aligned supracondylac fractures (Fig 1) In
cach of these instances the axial deformity
is either angulational or torsional in nature
and correcion can be effected by simple
wedge resection or lincar osteotomy with
appropriate axial realignment (Fig. 2)

This type of humeral cubitus valgus dif
fers from the Type 2 which 1s charac
terized by the compounding of a mmple

!
[
|
F

\
H
Fio 2. The same ms Figure |
after the performance of a supra
condylar wedge osteotomy

angulational or torsional with a transpost
tional malahgnment. This type anses pn
manly as a result of dislocation of the fore
arm bones such as may be seen in Type 2
abduction fracture of the external condyle
assocrated with lateral dislocation of the
ulna * For this type of cubitus valgus sim
ple angulational osteotomy is specifically not
applicable  Even when angular deformity
was overcorrected 50 as to convert the val-
gus nto a mild degree of cubitus varus the
unesthetic appearance of the extrermuty per-

* Reported jn paper delivered at the AM.A.
meeting (Orthopaedic Sectfon) held at Atfantic
Clty June 9 1955

Fic 3 Dlustrating a cubitus valgus of
the same degree as that in Figure 1 but
with an associated latera! distocation of

the nina, such a3 seen in Type 2 fracturs
of the external humeral condyle
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sisted. This arose from the fact that the ul
nar dislocation was of a transpositional
nature took place withmn the elbow joint and
was therefore not amenable to a simple
angulational type of osteotomy (Figs 3
and 4)

1t was evident that before undertaking any
correction of an angulational nature it was
essenual to correct the transpositional de
formity due to lateral displacement of the

H F

1
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4
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H F
Fra. 4 As in Figure 2, a simple
angulational osteotomy has been
performed at  approximately tho

same level The axial alignment
has been overcorrected so that the
carrying angle has duappeared en-
tirely Despite thrs, the prominence
of the medial condyle ts the
appearance of a clm cubitus

valgus.

clbow joint. Since the capitulum humen acts
as an efficrent buttress for the radial head, it
was clear that the level of the osteotomy
would have to be above the proximal end of
the fractured fragment. The exact site of os
teotomy was determined by a study of a
tracmg of the roentgenogram (Fig. §) Itcan
be seen that upward projection of the fore-
arm axis {(FF) on to the Jower end of the
humerus intersected the inner cortex of the
humerus at a point above the upper edge of
the fractured fragment. Transverse section
of the humerus at this Jevel converted the
extremity nto 2 portions—an upper con-
sisting of the proximal end of the osteoto-

Fro 5 Schematc drawing that &
jdentical with Figure 3 except that the
site of the transverse ostcotomy perpen
diculsr to the humeral shoft and provimal

r end of the condylar frag
rcated

to the u
ment is
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mized humeral shaft and a lower consisting
of the elbow Joint with the distal end of the
osteotomized humeral shaft. Outward trans-
position of the distal portion so that the axis
FF ntersected the humeral axis HH at about
the mid point of the osteotomized humeral
shaft served to correct the effect of the lateral
displacement of the ulnz (Fig 6) By this
maneuver the deformity was reduced to a
umple angulation that was corrected by ap-
propriate adduction of the distal fragment so

Fra. 6 Followmg the tranyverse oste

otomy the dutal fragment has been
displaced outward Into the notched
undersurface of the proximal fragment
30 that the axis of the forearm mtersects
the axis of the arm at its mid-point. This
transposition has not modifled the axial
angulation.

as to reduce the angle of valgus to the nor
mal (Fig 7)

In actual practice, the procedure was car-
ricd out in the following manner

The paticnt was placed in the prone post
tion with the forearm supported on an arm
board A posterior muscle sphtting incision
exposing the lower end of the humerus, but
without opening the clbow joint was made
The fibers of the split tnceps muscle were
retracted and the ulnar nerve was identified
(When indicated for the treatment of late
vlnar palsy the flexor group was detached
the ulnar nmerve was transplanted forward
and the flexor muscles were reattached.) The
upper limit of the condylar fragment was

F
i
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|
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|

1

F H
Fio 7 With the fulcrum at the
1lte of the humeral notch the distal
fragment has been angulated medj
ally s0 23 to reduce the valgus to
the degree of the normal carrying

angie.
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poted as a landmark and at the level of the
Intersection of the forearm axis with the in
ner cortex of the humerus a smple trans
verse osteotomy was performed. The inferior
surface of the proxmmel osteotomized frap
ment of the humerus was notched to receive
the apex of the upper surface of the distal
fragment of the humerus which was moved
laterally The distal fragment then was ad-
ducted until the excessive angle of abduction
had been reduced to the normal carrymg
angle. This was controlled by roentgenogram
with the extremity in extension and the frag
ments then were fixed by the insertion of
Kirschmer wires The elbow was carefully
flexed and immobilized in plaster of Paris
molds, whch were left on until there was
evidence of bony umon Thereafter the wires

L w
Fic 8 Roentgenograms before and after combined transpositional
and angulatronal osteotomy In effect, the humeral shaft has been tram-

pr—,

posed medially to compemale

were removed, and motion was encouraged.

The resalts of this procedure are illustrated
m the followmg reproduction of a patient
previously reported.*

SUMMARY

The apex of angulation in cubitus valgus
may be situated m erther the arm or the
forearm Optumum correction can be ob-
taned only at the site of maximum deform
ity and, therefore jt is essential to differ
entiate between the forearm and the humeral
types of valgus Wedge resection or simple
Linear osteotomy performed on the appro-
priate bone results usually in adequate cor

* R in paper delivered at the Clinical

Conterence of the Alomnl Assoclation ot Haapitals
for Jolnt Diemses held in October 1954

for the lateral drslocation of the ulna
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rection if the axiol malalignment is of an
angulational or a torsional nature. When the
apex of deformity ks situated in the jolnt line
us the result of o dislocation transposition
must be cffected before angulation can be
corrected

The 2 types of humeral cubitus valgus and
the action of the simple angulatonal osteot
omy as well as that of transpositional osteot
omy are illustrated by schematic drawings

The technic of the combined transpost
tlonal and angulational osteotomy s described
and the result illustrated

Tractamento de Humeral
Cubito Valge
Summarlo in Interlingua

Cubito valge — augmento del externe
angulo de apertura inter le axes de bracio e
antebracio—pote resultar de un angulation
extrorse del axe del humero o del axe del
antcbracio  Cubito valge humeml — aug
mento del angulo inter le axe del humero ¢
le plano de su superficic articular inferior
—s¢ presenta sub duo distincte formas.

In Ie prime de iste formas ke cubito valge
€3 mmp} de natura angul Tilo

pote disveloppar sc in consequentia de un
retardation del crescentia In e medictate
exterior del epiphyse o post malunion de un
simple fractura abductional del externe
condylo humeral Illo es corrigibile per sim
pk osteotomia con re alincamento del axes
de bracio ¢ antebracio

Le secunde forma de cubito valge humeral
es quasi specificamente un sequela de mal
union in fracturas abductional type 2 del
condylo externe Su signo pathognomonic
es displaciamento lateral del antebracio lo
que explica ke grado extreme de cubito valge
que sc mcontra in casos de iste genere Un
sumple osteotomia pote corriger le angulation
inter bracio e antebracio sed illo non pote
meliorar le apparentia inesthetic del proms-
nentin excessive 1 ke condylo humeral me-
dial Iste aspecto es corngibile solmente per
medio de un typo special de osteotormia que
¢s capace a chminar non solmente le de-
formitate angulational sed ctam le deformi-
tate transpositional. Detalios technic del
methodo es presentate ¢ le resultatos que
pote csser obterute per medio de fllo es
fllustrate in designos lincal ¢ reproductiones

ional

roentg: OsluPlLuL
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Management of Suppurative Arthiins
Comphicating Aruficial Hips

A greater power than we can contradict hath thwarted

our intent.

~—SHAKESPEARE Romeo and Juliet

F GARRETT PIPKIN®*

THE PROBLEM

The survey on femoral head replacement
prosthesis conducted by the Amencan Acad
emy of Orthopaedic Surgeons stated that
complicatmg infections were reported by 109
of the 550 orthopaedic surgeons msing endo-
prostheses ¢ In a survey of this nature an
analysis of the type and the seventy of the
infection was not practical + However the
committee did include the comment that the
resalt of ope infection was fatal, and that
another resulted in a hip disarticulation,

* hansay City Mo

In the autbors series of 55 replacement
prostheses durmg the past 6 years there
have been 4 cases complicated by suppura
tive arthritis an mcidence of 72 per cent
These cases, plus a “cleanup case from 2
‘hospital elsewhere ™ and a suppurative cup
arthroplasty comprise the matenal for this
report (see table below)

This incidence of infection is noteworthy
since durmg this same 6 years 119 femoral
fractures were nailed without the occurrence
of a primary surgical infection The chicf
factor contributing to this high incidence of
suppuratron was & history of previous nfec

TYPE OF PROSTHESTS  OROANISM

CAsE AGE Duanosts
1 32 Dep tve arthritls dary Staphylococcus aurens
to healed suppurative arthrits Collison peniciilin resistant
2 46 Malum coxae senilis Collison Staphylococcus aurens
penicillin resistant
3 350 Avascular necrosis 1 E. M Thomson Staphylococens aureus
penicillin resistant
4 15 Noounion J E. M Thomson Staphylococcus aurens
pencillin resistant
s 76 Fresh fracture Judet acryhe Hemolytlc and
nonhemolytic
Staphylococcus aurcus
sensiuve to many
antibiotics
I Ci Staphylococens auress
6 22 Ankylosing osteomyelitis up (preantibtoties)

128
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tion One case of childhood suppurative ar
thritis (Case 1) without drminage for 26 years
flared up and broke down as did 3 others
with a history of some type of previous
dromnage This still leaves 2 cases which must
be classified as primary surgical infection

The causative micro-organism in each in
stance was Staphy lococcus aurens In 80 per
cent of the cascs the micro-orgamsm was
penicillin resistant.

PREVENTION OF INFECTION

A recent study? of antibiotic resistant bac
teria reported 85 per cent of micrococcd cul
tured from the noses and the throats of /ios
pltal attendants proved to be perucillin re
sistant (Fig. 1) Data obtamned for micro-

cocel resistant to chlortetracycline were com
parable Thesc authors point out that “pa
tients who harbor antiblotic resistant or-
ganisms 1 anatomic lesions do not represent
the whofe problem or even 2 major part of
it The source of the infections is from
healthy carriers We know of no meas-
ures that will get nid of carrier strains
Spread is decreased or prevented by the
proper 1solation technlques  especially re
garding hands and the respiratory tract, and
by limiting the number of personnel attend-
ing each patient.”

The development of resistant strains of
micro-orgnnisms makes the resumption of
other methods of defense advisable Dunng
the thirties a considerable amount of work

wd:m‘\‘n“mwm Hotel attendants P o™
5] % Resistont 85 % 88 % Resistont

4

=y

2
e

3 | o
AL,

Househotd contecty

32 %
Resistant

Fie 1

Patrsds after saven
wadks at home

3! %
Resistont

»

Percentage of penicillin-resistant micrococed cultured from

the opper respiratory tracts of patlents, horpital atten
dants and house
hold contacts (Dowling, Lepper & Jackson JAM.A. 167?29)
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Fio. 2 Temperature chart lllustrating

was under way for tho control of Staphylo-
coccus aureus infectons by the use of
staphylococcus toxoid. Then came penicillm
and with it the feeling tiat soon the staphylo-
coccus like diphtherza would be pushed into
oblivion. So interest m toxold Iagged.

In the Greater Kansas City Area during
the late thirties staphylococcus antitoxin
titration against the patients serum was
routine 10 cases of osteomyelitis and suppu-
mtve arthritis Patients with zero titer (e,
no cireulating antitoxin) did poorly 2° Vana
tion in immune serum also was supposed to
explain why some little boys with Staphylo-
coccus atreus In their noses got a hematog-
enous osteomnyehts and some did not.

The author has had a limited experience
with the management of acute staphylococcic
osteomyelius and suppurative arthntis using
toxoid as an adjunct to surgery after sepsis
has developed. Zero titers were demonstrated
in Cases 2 and 6 of this serics. Although dif
ficult to evaluate inasmuch as other measures

Immediate onset of infection. (Case 2)

were used also (surgical drainage transfu-
sions chemotherapy and antiblotics) clin-
1cal improvement of the infection resulted
when a positive titer produced by increanng
senal toxoid dosage could be demonstrated
m the patients serum Toxold therapy also
was used empirically in Case 1
Staphylococcus toxoid has been improved
since 1938 Previously the staphylococens
toxold was prepared by treatment with For
malin  which converts the toxn to toxoid.
‘The new form of toxoud, staphylococcus tox
oid (digest-modified) 15 prepared by the
controlled peptic digestion of the staphylo-
coccus taxin  Peptic digestion not only
changes the foxin to toxold but also alters
the cllergenic quantities making Jarger dos
age feasible The usual dosage starts with
01 or 02 cc twice weekly unul a 1 ce.
malntenance dose 1s reached. The objection
to the use of a larger instial dosage k the
occurrence of central necrosrs In a situation
1n which time Is of the cssence this objec
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Fra 3 Temperature chart illustrating delayed, or smoldenng, Infection Surgical incision
healed per primum Sinus developed 628 days after operation (Case 1)

ton can be circumvented by using multiple
sites of injection namely, 5 injections of
02 et of undiluted toxoid may be given the
same day but at 5 different sites 7

Before leaving this section on the preven
tion of nfection 1t might be well to add that
the occurrence of a surgical infection is the
responsibility of the surgeon and not to be
attributed to such generalzations as ant
biotic resistant organssms. A serious con
certed effort should be made by the surgical
and the bacterlologic staffs to locate the leak,
The break in technic may be obscure such
as the sorting of lincns from dirty cases m
front of an airconditioning intake or as
sumple as putting up surgical bundles and
then neglecting to autoclave them. Constant
unrequiting vigilance 18 the price of a good
surgical team, and even then human errors
will occur

CLINICAL COURSE

The presenung symptoms of acute sup-
puranon mvolving the new hip joint may be
immeduiate (Fig, 2) delayed until antibiotic

umbrella 15 hhfted and/or active mobilzation
started (Case 3 — nuncteenth postoperative
day) or late (Case 2—17 months postop-
eratively) (Fig. 3) The closer the onset of
infection to the operative procedure the
more virulent has been its course In the
face of a septic course the author has tred
to temponze with additional antibiotics and
tmmobilzation, only to obtamn the same 1n
evitable result Le wound breakdown and
smus formation Dranage may be modified
by the use of additional suitable antibiotics
but i each instance has persisted until the
prosthesis has been removed

In the light of recent reports on the use
of 1soclectric metals 1 mfected wounds jt
might be considered possible to dry uwp a
smoldering prosthesis with suitable antiblotic
therapy An mfected vitallium replacement
for a skull defect healed wrthout jts removal.1
Internal metal fixation for arthrodesls of tu
berculous joints has been Teported.2 Medul
lary fixation of infected femora] fractures has
been contmued until umon of the fracture
resolted.® The essential difference among



thess examples and an infected endopros-
thesis would sppear to be the clement of
motion,

Whatever rationalizations a surgeon may
employ in hs attempts to dry up an mfected
hip soon or late he must face the brutal fact
that it will not work and that the prosthesis
must be removed Failure to remove the pros-
thesis soon enough may jeopardize the sal-
vage value of the case (Case 5)

TECHNIC OF REMOVAL
OF AN INFECTED ENDOPROSTHESIS

The removal of an mfected endoprosthesis
is 2 major procedure so that both the patient
and the surgeon should be as well prepared
as possible Excision of the head and the
neck of the femur in Girdlestone's series
carned a 3 per cent mortality ©

A recent culture of the orgamism present
includmg an antibiotic-sensitivity survey is
mandatory For example the mitial culture
made when the hip first broke down may
have demonstrated a hemolytc Staphylo-
coccus aureus sensiive to chlortetracycline
(Aurcomycin) After several weeks of tem-
ponzing employing chlortetracycline a sec
ond culture may reveal a hemolytic staphylo-
coceus, chlortetracycline fast but sensitive to
chlornmphenicol (Chloromycetin) or eryth
romycmn (Ilotycin) Thus the proper ant
biotic for the present situauon should be
identified, and the proper dosage starfed 48

Fro 4 Method of wound closure
showing location of secondary drainage
through former Smith-Petersen nail tract
and postoperative immobilization.
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hours prior to the proposed surgery If the
micro-organism 15 sensitive to scveral antt
brotics it Is wise to chect onc that may be
given intramuscularly or even intravenously
in case postoperative nausea and vomting
prevent its oral administration
1t Is almost clementary to state that ade
quate blood replacement should be available
and should be used to combat the hemolytic
anema before and after surgery and olso to
combat possible operative shock during sur
gc?"lu: surgeon should 1dentify the type of
prosthesis, so as to have available any spe
ctal mstruments that might be required for
its removal This 18 particularly true if the
prosthesis is one that the surgeon did not
fosert lumself Stem prostheses present no
special problems. Most of the Coflison plates
were attached to the femoral shaft with
crucate screws 30 it would be embarrassing
to armve at the operative field with only a
conventional screwdnver Continued sup-
puration may produce a bony escarpment
over a supporting plate which is not always
wdenufisble from preoperative roentgeno-
grams A chisel or an osteotome may be e
quired. Some carly assemblies required the
use of wrenches
The incismon clected for the removal is
geoerally that of the previous surgery al-
though as a rule the mcision need not be as
extensive It 13 best to excise the old scar and
draining smus en bloc Surgical silk or cot
ton should be removed as the fleld 1 devel-
oped
The actual dulocation of the mfected pros-
thesls requires Irttle force and then may be
extracted manually from its femoral insertion
Sterilzed white cotton gloves with a single
s0ap at the wnst, such as those worn by
mmstrels are most useful m this step for
w0 reasons (1) they permmt a firmer grasp
upon the shippery head, (2) they offer ad-
ditional protection to the surgeons hands
Whl}chel.sworkingatthcbonomcfamml
mal incision where sharp bone remnants may
exlst which would tear rubber gloves easily
and might even lacerate his hands

Fio 5 The former Smith Petersen nail
or axle tract 15 uthzed for drainage The
great trochanter 15 not sacnficed mn a
cleanup

The author has not found 1t necessary to
remove the trochanter or to ream or curette
the femornl stem tract or the acetabulum
The prosthesis has stimulated its usual con
nective tissue membrane and modified 1t mto
a synovial-like structure which at this point
has been thickened by mflammation This
membrane effectively pockets the suppura
ton about the prosthesis and prevents the
invasion of the surrounding trochantenc
bone Small sequestra resulung from bony
debrs of the previous reconstruction, should
be 1dentified and removed. Hemostass 1s se
cured, and the wound 13 laveged.

It has been the author s practice to close
the wound tightly m Iayers with mterrupted
chromic catgut sutures Drainage 15 obtained
by a small counter incision at 5 o clock on
the trochantenic dimple sufficient to permit
the insertion of a 3% inch diameter metal
rod through the tunnel m the trochanter left
cither by the former Smith Petersen nail tract
or by the axle of the prosthesis, and into the
t;e)nt:r of the acetabular hollow (Figs 4 and

Such a type of closure was advised and
used by surgeons at the tumn of the century



these examples and an infected endopros-
thesis would appear to be the clement of
motion

Whatever rationalizations & surgeon may
employ in lis attempts to dry up an mfected
hup soon or late he must face the brutal fact
that it will not work and that the prosthesis
must be removed Failure to remove the pros
thesis soon enongh may jeopardize the sal-
vage value of the case (Case 5)

TECHNIC OF REMOVAL
OF AN INFECTED ENDOPROSTHESIS

The removal of an mfected endoprosthesis
1s a major procedure so that both the patient
and the surgeon should be as well prepared
as possible Excision of the head and the
neck of the femur in Girdlestone s seres
carried a 3 per cent mortality ©

A recent culture of the organism present,
including an antibiotic sensitivity survey 1s
mandatory For example the initial culture
made when the hup first broke down may
have demonstrated a hemolytic Staphylo-
coccus aureus sensitive to chlortetracyclme
(Aureomycin) After several weeks of tem
porizing employing chlortetracycline a sec
ond culture may reveal a hemolytic staphylo-
coccus chlortetracychine fast, but sensitive to
chloramphenicol (Chloromycetin) or eryth
romycin (Ilotycin) Thus the proper anti
biotic for the present situation should be
identified and the proper dosage started 48

Fra. 4 Mecthod of wound closure
showing location of sccondary drainage
through former Smith-Petersen nail tract
and postoperative immobllzation.
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hours prior to the proposed surgery If the
micro-orgamsm fs sensitive to several anti
botics 1t 15 wise to clect onc that may be
given intramuseularly, or cven intravenously,
1n case postoperative nausea ond vomting
prevent its oral administration

It Is almost clementary to state that ade
quate blood replacement should be available
and should be wsed to combat the hemolytic
ancmin before and after surgery and also to
combat possible op.rative shock during sur
Bery

The surgeon should identify the type of
prosthesis s0 as to have available any spe
cial mstruments that might be required for
1ts removal Thrs Is particularly true i the
prosthesis 1s one that the surgeon did not
msert humselt Stem prostheses present no
special problems. Most of the Collison plates
were attached to the femoral shaft with
crucate screws so it would be embarrassing
to arrive at the operative field with only a
conventional screwdnver Continued sup-
puraton may produce a bony escarpment
over a supporumg plate which 1s not always
identiftable from preoperative rocntgeno-
grams A chisel or an osteotome may be re
qured. Some early assemblies required the
use of wrenches

The incisfon clected for the removal is
generally that of the previous surgery el
though as a rule the Incision need not be as
extensive It 1x best to excise the old scar and
draimng smus en bloc Surglcal sk or cot
ton should be removed as the fleld is devel
oped.

The actual dislocation of the fected pros
thesis requures little force and then may be
extracted manually from its femoral insertion
Sterilzed white cotton gloves with a single
mﬂPBlthemt,luchaathouwmby
minstrels are most useful . this step for
w0 reasons (1) they permut a firmer prasp
pon the slippery head (2) they offer ad

| protection to the surgeons hands
while hie 13 working at the bottom of a mum
malwersion where sharp bone remnants may
¢Int which would tear rubber gloves casily
and might even lacerate his hands

Fig 5 The former Smith-Petersen nafl
or axk tract Is utiized for dramnage. The
great trochanter fs not sacrificed in a
cleanup

The author has not found it necessary to
remove the trochanter or to ream or curctte
the femoral stem tract or the ncetnbulum
The prosthesis has stimulated its usual con
nective tissue membrane and modified it into
a synovial like structure which at this pont
has been thickened by inflammation This
membrane effectively pockets the suppura-
tion about the prosthesis and prevents the
mvasion of the surrounding trochantenc
bone Small sequestra, resulting from bony
debris of the previous reconstruction, should
be 1dentified and removed Hemostasis 1s se
cured, and the wound is lavaged

It has been the author’s practice to close
the wound tightly in layers with terrupted
chromic catgut sutures Dramage 13 obtamed
by 2 small counter incision at 5 o clock on
the trochanteric dimple sufficient to permit
the insertion of a Yb-inch diameter metal
rod through the tunnel m the trochanter left
cither by the former Smith-Petersen nail tract
or by the axle of the prosthesis and nto the
center of the acetabular hollow (Figs 4 and
5)

Such a type of closure was advised and
used by surgeonsatthcrumoftheecntury
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Fxa. 6 (Case 1) Degenerative arthritls
following healed childhood suppurative
arthritis,

FIG 6 (Cont) Collison prosthesis.

when excision of the hip was practiced more
commonly !" Here it has been modified
shghtly to use the already established tract

Fro. 6 (Cont) Final result pscvdar
throsts 6 years later

through the trochenter which es pointed out
is lined with a connective tissue membraone

No attempt 1s made to place the trochanter
m the acetabulum

A spica and one half cast 15 appled and
worn for as littke as 10 days and for as Jong
s 3 months postoperanvely (Fig 4) Fever
pain muscle spasm and the nature of drmin-
rge determine the length of time in plaster

The tubular dran scrved as a means of
wrrigation with bacitracin m one case in which
the micro-orgamusms were 5o sensiive Dak
s solunon was used in one case In the
remanng cases the tube was Incorporated
in the cast wall for 7 to 10 days Then the
cast was windowed and the fube was with-
drawn gradually over a penod of znother
week 50 as to ensure the establishment of a
smus  These sinuses have closed as soon as
3 weels postoperatively and as late as 18
months In the atter case a secondary sim
ple mcision and dramage was necessary 4
months postoperatively at which time the
sinus had closed prematurely

The immediate postoperative period Is
generally crivenl A competent internist fa
miliar with the medical management of sur
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Fia 7 (Case 2) Malum coxae senllis,

gical cases 15 highly desirable An embolie
or bronchopreumonia occurred 1n one case
There was ERG evidence of a toxic myo-
carditis in one case Special nurses are advis
able if they are available and if the already
heavily taxed resources of the family can
afford them.

In all instances the patient has survived
Mobilzation from bed to wheel chair to
walker to crutches and n 2 instances to un
supported weight-bearing has required peri
ods of time verying from a few months to 2
years

Obturator neurcctomy was performed m
3 cases as a supplementary procedure for
obturator neuralgia. It was conmdered of
value 1n 2 of these cases because it not only
reduced pain but also obtained better muscle
balance about the hip

RESULTS

FUNCTIONAL

A purposeful pseudarthrosis has been the
end-result 1n these cases. Follow ups of 2 to
15 years are available Senal roentgeno-
grams of Cases 1 2 and 3 demonstrate their
present status (Figs 6-8)

Case 2 hay the best result. This patient
has a pamnless stable pscudarthroms  with
25 flemon extension (Fig 6) Shortenmg
of 134 inches ensted prior to operation for

Fro. 7 (Cont ) Flnal result fibrous anky
losis 6 yeans later

malum coxae senilis and 18 not objectionable
from the viewpomt of the patient. He has
bmlt his own house duning his spare time
within the past 2 years

Two women have ‘Drumstick” hips,
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Fro 8 (Case 3) Avascular necrosis 4
years after hip pinning.

F1a. 8 {Cont } ¥ E. M Thomon acrylic
prosthesis,

stabilized only by the gluteal hammock
(Figs 6 and 8) Shortening in each mstance
approximates 2 Inches One pauent is am
bulatory without support. The other has
from 6 to 7 hours daily weight-bearing stam
na using one Canadian crutch before back
ache develops (Fig 9) Rotaton wn each
case 15 limited. The theoretical question of
external rotation deforrmity has been rased
by one orthopaedc surgeon reviewing these

JUoE—,

Fra, 8 (Cont) Final result pseudar
throsls 4 years Iater

cascs The fit of the flat trochanteric surface
against the flat of the {lium anatomically pre
vents much rotation, yo that external rotetion
deformity has not developed No braces or
calipers have been used.

Case 4 an obese clderly female who has
been confined before and after operation to
a nursmg home has not progressed beyond
a wheekchair and a very labored walker ex
1stence

Case 5 a 75-year-old female, in which the
prosthesis was Inserted at a “hospital else
where” and was treated by the avthor as @
cleanup procedure after 1 year s drawnage, is
a bedndden codeine addict. Her hip has
healed but an almost stiff painful knee (cast
arthntis) which was inherited with the sup-
purative hip prevents mobilization She re
fuses to consider any procedures to mobiluze
her knee.

ECONOMIC AND SOCIAL

Case | reported that his medical surglcal
nursing and hospital bills covenng a 2 year
period of disabiliyy approximated $7 000



Fio 9 (Case 3) Purposeful pseudar
thross of nght hip showing functional
result 4 years after final operation.

Fortumately his busmess was such that he
could manage 1t from his home during his
convalescence He made the mteresting com
ment that his drug bill for antibiotics
amounted to more than s combined sur
gical and medical fees At present he 15 con
tnumg his work as a salesman traveling
his daily terntory and dnving his own auto-
mobile

One woman was deserted by her husband.
The majonty of her surgical and hospital ex
penses were written off At the present ime
she 13 self-qupportmg at sedentary work.

The husband of another patent arranged
for and obtained a divorce after she had been
ambulatory for 134 years At present she 1s
active in church work, in addition to which
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Fra 10 (Case 6)
Functional result of bt
lateral  pseudarthrosis
for ankylosing osteomy
clitls 15 years after re

she has a wvital interest in life centenng in
her grandchildren

One woman is on domiciliary care

One woman is still in the hospltal, which
her independent reans permut. She 1s a co-
dewne addict

Case 6 a bilateral salvage operaton con-
tinues healed 15 years after removal of tus
cup (Fig 10) He 1s ambulatory without sup-
port of any type He is married, has 2 chil-
dren and 1s economically ndependent as o
commercial photographer

CASE REPORTS

Case 1 Mrs F P aged 32 admitted March
8 1949 with complaint of pain and lmited
motion in right hip and fow back. “Hip trouble™
at age of 6 “Peritonitis” and drainage No sub-
sequent druinage Roentgenograms (Fig 5)

moval of left Smith
Petersen cup and 17
years after resection of
nght femoral neck

as degenerative arthnts following

ed suppurative arthnthy  Functional
rtening of 2 mches TPR flat. ERS (Cutler)
I hour WBC 10 400 with 75%

Diagnosed
a

sh

“
=0
B
=

Poé:llhon prosthesis by D Mcheever and
Pipkin on March 12, 1949 Temperature spiked
to 101 F first postoperative day and thereafter
leveled (Fig. 3) Peniclilin and streptomycin

d seventh postoperative day Re-
Ired only 2 “hypos™ duning entire opern
ve course. twenty-ninth  post

operative day on partial weight bearing, using
crutches.

Second admission August 10 1949 Had
been free from pain and walking with the aid of
only one crutch when pain and muscle spasm
dcveloged in hip Tem ture varked from
982 to 990 F  RBC 4810000 WBC
10,500 Improved with traction Discharged
in 7 da;

3.
Third admissfon, July 23 1950 Recurrent
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pan and muscle spasm with pain radlating
down to knee  TPT flat (Fig 3) Blood counts
normal  Pain improved by external obturator
neurectomy

Fourth admnsion November 20 1950 In
cion of obturator neurcctomy broke down
and sinus tract extending down to prosthesis
Identified  Sraphylococcus aureus sensitlve to
Terramycin cultured Duscharged November
27 1950 on Terramycin

Fifth admission, December 8 1950 Drain
ape had continucd with loss of 14 Ibs. weight
and some fever RBC 4,310000 WBC 11,500
Removal of prosthesns, counter drainage hip
spica and toxoid 2 units of blood Main in
cusion healed per primum  Drain removed on
the seventh postoperative day  Cast removed on
the fourteenth postoperative day Slight spot
ting at site of counter drainage for scvern] weeks.

Present conditon Has continued healed
Ambulatory with 2 inches shortenlng  Refuses
to wear Lift on shoe and has backache at end
of day No cane or crutch. Full knee motlon
Husband deserted her She is ganfully em
ployed

Case 2. R. P, aged 46  Admitted Novernber
29 1949 with complaint of pam deformty and
Linited motron right hip Shortening 1% Inches.
History of hip trouble unce age of 12 years.
Has worn [ift on shoe for several years. No
longer afforded relef Roentgenograms show
malum coxae senilis secondary to probable old
slipped e'p1£_hyxh. Collison prosthests December
2, 1949 (Fig. 7) Tempemature 104 F fifth
postoperative day followed by pain mn left
shoulder blade, chills sweats and prostraton
(Fig 2) Transfusiom, penicillin Terram
and lmmobilization. Wound molst and met;
fifth postoperative day Caltured hemolytic
Staphylococcus aureus coagulase and mannite
positive, reustant to penicilin and sensitive to
Aurcomycin 0.2 mg per ce., and to strepto-
mycn to 0.2 mg per ¢ Aureomycin, toxoid,
transfusions, hip sprea and special nurses m-
proved general condition. Probable chest com
plication and some EKG changes during helght
of infection. Smus ed. Prosthesls re
moved March 4 1950 3 monthy after original
operation  Attempied prmary closure wnth
counter drainage broke down Several mnuses
developed which were controlled intermittently
with Aureomycin. Hip 3 months. Drain
ege continued until July 1 1951 when large
nhc:d: was incised, and healing ocourred. Re-

wired an additional 14 to
gn i Years to regain strength

Present condition  He sits, stands and walks

well without even a canc Wears a special shoe
with modified 2 inch Jift which costs $60 Has
no pain at any time Hip has 15 inless
flexlon-cxtension at 25* neutral flexion (Fig 7)
This amount of motlon permits him to sit with
more comfort than a patlent with an arthro-
desed hip The knee flexes to 90  He is
driving hr; own automobile as a salesman  Dur
Ing the past 2 ycars he and his wife have bullt
their own home during their spare time

Case 3 M. D P, aged 50  Admitted
January 2, 1951 for painful right hip increasiog
in scverlty past 4 months Sustained capital
fracture 4 years grevnously treated by multiple
threaded pins  Postoperative dramage healed
in 10 days, and the extrerruty had been useful
untll recent pain developed. Shortening of ¥
inch. Slight deformity pain and muscle spasm
Roentgenograms degenerative head with
3 pins m situ (Flg. 8) On February 4 1951
J E. M Thomson acrylic type arthroplast
Penicilin 400 000 units I M B.I.D Terramycin
stopped after vomiting one dose Temperature
to 101 F 3 days after operation and thereafter
was normal. General condition so good that on
the ninth postoperative day ram s homn nail was
removed under local anesthesia. Hip spica re-
moved, and the patient was in & wheel chair on
the twelfth postoperative day Pain and fever to
1012 F developed on the sixteenth postopera-
tive day Cultured hemolytic Staphylococcus
aureus mannite tive and coagulase tive
Pscudomonas n;”:lcu.lmred. Both of';l?nnm
were Inhibited only by Terramyein and Aureo-
mycin Prosthesis removed on the thirtleth post
operative day  Primary closure of the main fncr-
sion with secondary counter drainage using »
tube through the trochanter incorporated in a
hip spica was done. Immediate postoperative
course stormy Cast was windowed third da
and Dakins irrigations were Imstituted. Hip
spica was changed to Bucks traction on the
tenth postoperative day by which time tempera-
ture was appraximately normsal Termamycin and
transfusions used. The mam surgical incuxion
healed per pnimum. The counter inclsion closed
and remained healed after the nmeteenth post
operative day Pain persisted and was
by an obturator neurectomy March 4 1951
Mobilzation begun § dayx later Patient was
discharged, unng a wheelchair and a walker
March 26 1951 In the course of the following
year she graduated to one Canadian crutch

Present condition (Flg. 9) stn depends on
one Canadian crutch, although she can walk
Lumited dustances without . Develops backache
lftu60r7hamofwd5hl-beu[ng. Pasarvely

—
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her hip has a wide range of motion with demon-
strable telescoping  Has po pain in her hip Her
knee has full range motoon. Vitally Interested
in her grandchildren and carries on actrve pro-
gram of church work. The day these pictures
were made she had baked an enormons number
of cakes for a charch social to be held in her
home the next day

Casce4 Mn.E T aged 75 yean, an obese
senile female with CNS syphilis On January
1 1950 she sustained a laced subcapital
fracture. On January 9 1950 open reduction
S.P nall overdrven bar and bone graft. On
Japuary 27 1950 bar removed and nail depth
adfusted. On January 30 1950 transferred to
Kansas City General Hospital Dascharge
uslng crutches 6 weeks later She ined a

eration the hip drained spontancowsly Since
then dramage has been controlled intermittentty
using hot packs sod antibrotics The mnuses
cultured Staphyl aureus hemolytic,
positive coagulase and mannite sensttive to
wide range of antfbiotics, including penicillin,
On April 20 1953 prosthesls was removed wath
usual technic closure not obtained,
Incusional slough healed so that Hubbard tank
could be started June 10 1953 Hip gradually
became pain free  Knee has continued painful
and has only a few degrees of motion. Patient
co-operated for a few months. Then she re-
fused to out of bed or to consider any
further efforts at mobilization Contlnues on
codeine QLD Her financial status permits ber
to continue her existence as & patient In a
pnvaie hospltal room She is bitter and castl

fall 3 weeks Iater Roentgenograms showed nail
cut out and ponunsron. S P nail and bone graft
rerpoved July 3 1950 On July 29 1950 arthro-
plasty uslng scrybc prosthesis. Trochanter
tramsplanted  Dralnage developed persisting
for 6 weeks. On March 29 1951 ble pros

gates daily all doctors who have attended her
including the authar

Case 6 J H aged 21 years February 6,
1938 admitted due to ankylons of both hips,
dary to hemat lits and

thesls, Pain and contracture  Arthroplasty
substituting another acrylic eus.  No
dramage On August 21 1952 loose greater
trochanter was reattached with screws adduc-
tor tenotomy A very stormy post tive
course with demanding restraints fol-
lowed each surgical procedure The greater
trochanter again pulled loose, decubitus ulcer
developed and dralnage ap, Screws re
moved November 13 1952 Dranage permsted
Flexlon deformity Dncharged Jaouery 25
1953 using crutches. Drainage ed. On
September 2 1953 culture of sinus tract
revealed hemolytic and nonhemolytic ataphylo-
coccus senstive only to Chloromycetin. Pros
thesis removed Drainage persisted On De
cember 10 1954 nursing home status.

Present condition Has developed renal
cakuli continues on nursing home status. She
is vegetatmg and able to pet about 1n a wheel
chair  Sinuses healed. Hip paimnful and tele-
scopes on attempied welght-bearing

Case 5 Mr. L. H aged 76 yean, trans
ferred April 15 1953 from “hospital ehewhere™
with multlple draining sinuses sbout the left
hip zrd patnful fibrous ankylosls of the left
knee, requiring codeine gr 1 Q I.D History of
capital fracture January 1952, treated im
mediately by replacement prosthesls, Surglcal
inchion ‘ﬁr primum’ Although hip con
unued painful had attained a partial weight
beaning status with the ald of a walker by the
thirtieth postoperative day  Six weeks after op-

suppurative arthritis Onset occurred at age 13
involving right ankle and subsequently almost
every bone in his body both hips, ribs, mandi-
ble elbows, arms and shoulders, Has been
hosprtalized many times. Since hips had be-
come involved 5 years previowsty he had been
confined to bed continuously Right hip had
bony lous. External rotation deformity of
85  Left hip had fibrous ankylosls,
with moderate deformity and & atill draining
sinus.  Other scars of multiple incisions for
drainage had healed, The right hip was t.rutthed
purposeful pscudarthrosis by resecting the
;chvnl neck. ‘This raised the patients status
to that of a wheelchair and the lonal use
of crutches. On September 6 1938 the left hip
flared, dimulating a pelvic abscess but quicted
from Jeft hip i
‘o the following year By
May 27 1640 no drainage had occurred for 3
months Falely emboldened by the advances of
h herapy a cup arthroplasty was under
taken. A nidus of frank pus was cxclsed during
this procedure, which cultured Staphrlococeus
aureus Otherwise viable bone was contour
able so that the cup was inserted. Portopera
tive coverage with staphylococcus antltoxin and
sulfanilamide dned up the immediate ooze. The
ts staphylococcus titer was zero It was
stimulated to & ve 1 1 level with toxoid by
July 1 1940 1 secondsry Incisiony and
drainages of pockets were required. The Eil
tient was discharped on July 29 1940 Io a hip
spica with a dralning sinus. He was Instructed
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regarding weekly toxoid therapy On Seylcmbcr
6 1940 he was readmitted  On removal of cast
the Smith Petersen cup could be seen present
ing in the sinus. It had dislocated and been
partially extruded It was casily lifted from the
sinus after an epmotomy of the surr

3 Dowling, H F., Lepper M H and Jack
son G G Antibiotic resistant bacteria
J.AMA 157 329 1955

4 Lambert € N Chairmans Report The
Academy Survey on Femoral Head Re

I Prostheses, American Academy

scar The sinus then healed rapldly  Ankylosrs
did not recur The patient praduated to
cruiches to canc to full weight-bearing within
1 r

yl:l‘; present physical status 15 years after his
last operative procedure It illustrated in Figure
10 He has had no further dranage His hips
are not panful and are reasonably stable His
physical stamina is sufficient for him to carn his
ving a3 a professional photographer  He is
marmed now and has 2 children.

SUMMARY

1 Purposcful pseudoarthrosis of the hip
jomnt has long been a recognized salvage pro-
cedure R 11 Tts use in the management of 6
cases of suppurative arthrins complicaung
artifictal hips has been reported n detail
A pscudoarthrosis in each mstance was ob-
tained by the removal of the appliance with-
out the removal of additional bone from the
acetabulum, or the trochanteric areas Heal-
ing of the suppurative arthritis has resulted.
Four of the 6 cases reported have been re
stored to an mdependent useful Ife wnth
physical imptations, as described

2 In selecting cases suitable for an arti
ficial hip the eltmmation of those cases with
a history of previous dramage of any type
would have reduced the morbudity of this
ncﬁuﬁomGtchascxInretmspcct,m
mediate purposeful, pseudoarthrons created
by excision of the head and the neck of the
femur would have been better surgical judg
ment for these 4 cases

3 Comments on the authors
with staphylococcus toxoid are of doubtful
value but are mecluded for the record.
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Personal commumica

Tractamento de Arthritis Suppurative
Como Comphcauon 1n Casos de Coxa
Artifical

Summario in Interiingua

In su studio del stato presente del sub-
sututton prosthetic de capites femoral, Je
Academia American de Chururgos Ortho-
pedic ha constatate que complicationes mfec-
tiose esseva reportate per 109 del 550 chr-
rurges qum habeva usate endoprostheses Le
frequentia de infectiones obtenite per le
autor in un sene do 55 casos esseva 7,2
pro cento  Le princpal factor contributive
esseva un histona de previe mfectiones Post
que le presentia de un infection esseva esta-
blite omne essayo a desicear Ie sino per
medio do un convenibile therapia additional
de antibioticos se ha provate van e Je pros
these debeva esser removite Per non re
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ner hip has & wide range of motion with demon-
strable telescoping. Has no pein in her hip Her
knce has full range motion Vitally interested
in her grandchildren and carrles on active pro-
gram of church work. The day these pictures
were made she bad baked an enormous number
of cakes for a chorch social to be held in her
bome the next day

Case 4 M E.T aged 75 years an obese
senile female with CNS syphilis. On January
1 1950 she Ined a dbsplaced subcapital
fracture On January 9 1950 open reduction
S.P nail overdriven, bar and bone graft On
January 27 1950 bar removed, and nail th
adjusted On Janoary 30 1950 transf to
Kansas City Genern! Hospital Discharged,
using crutches 6 weeks Jater  She sustained a
fall 3 weeks later Roentgenograms showed natl
cut out and pononion. S P nail and bone graft
removed July 3 1950 On July 29 1950 arthro-
plasty using acrylic prostbesis. Trochanter
transplanted Drunage developed persisting
for 6 weeks. On March 29 1951 unatable pros-
thesl. Pain and contracture  Arthroplasty
substituting amother acrylic proathesis  No
drainage On August 21 1952, loose greater
trochanter was reattached with screws  adduc
tor temotomy A very stormy mrallve
course with psychonis demanding ts fol-
lowed each surgical procedure The greater
trochanter again pulled loose decubitus ulcer
developed and drainage ap Screws re-
moved November 13 1952, Drainage persuted
Fletion deformity Discharged January 25
1953 using crutches Drainago ted. On
September 2 1953 culture of sinus tract
revealed hemolytle and nonhemolytic staphylo-
coccus sensitive only to Chloromyeetin. Pros-
thesis removed Drainage persisted, On De
cember 10 1954 purning home status

Present condition Has developed renal
cakult continves on nursing home status, She
s vegetating and able to et about In a wheel-
chur  Sinuses healed Hip pamnful and tele
scopes on attempted welght: ng

Case 5 Mn. L. H., aged 76 year, trans-
ferred Apnl 15 1953 from “hospital elsewhere™
with mulilple draining sinuses about the left
hip and painful fibrous ankylosis of the left
knee requiring codeine gr 1 Q 1D History of
capital frocture January 1952 treated im
mediately by replacement prosthesis. Surgical
inctsion healed per pnmum. Although hip con
tinued painful, she had attained a partial weight
bearing status with the aid of a walker by the
thirticth postoperative day Six weeks alter op-

cration the hip dreined spontancowly Since
then dralnage has been controlled lutcrmmenuy
using hot packs and antibiotics. The sinuses
cultured Staphylococcus qureus nonhemolyhc,
positive coagulase and mannite, sensitive to a
wide rapge of antibiotics Including penicillin,
On April 20 1953 prosthesis was removed with
usus! technre. Pril closure not obtamned
Incisioaal slough healed 30 that Hubbard tank
could be started June 10 1953 Hip gradually
became pain free. knee has continued Elnfnl
and has only a few degrees of motlan  Panent
co-operated for & few months. Then she re
fused to out of bed or to consider any
further eflorts at mobilization. Contnues on
codeine QI D Her financial status permits her
to continue her exmstence as 2 patient In a
pnivate hospital room She is bitter and casti-
gates daily all doctors who have attended her
Including the author

Case 6 J H., aged 21 years February 6,
1938 admitted due to ankylosis of both hips,
secondary to hematogenous ostcomyelits #nd
suppurative arthrins  Onset occurred at age 13
involving ﬂﬁ“ ankle, and subsequently almost
every bone In hss body both hips, ribs, mands
ble clbows, arma and shoulders Has been
hospitalized many times Sinco hips had be
come involved 5 years previously he had becn
confined to bed continuously Rught hip had
bony ankylosis. External rotation deformity of
85  Loft hip had partlal, fibrous ankylesis,
with moderate deformity and a stiil draining
sinos.  Other scars of multipls incisions for
dramage had healed, The right hip was treated
by purposeful pseudasthrosis by resecting the
femoral neck. Thus rabsed the patients status
to that of a wheelchalr and the fonal use
of crutches. On September 6 1938 the left hip
flared, simulating a pelvic abscess, but quicted
with rest. Drainage ed from keft hip in
drmmishing amounts for the following year B
May 27 1940 no drainage had occurred for
months Falsely emboldened by the advances of
chemotherapy & cup arthroplasty was under
taken A nidus of frank pus was excied during
this procedure which cuhtured Staphyfococcus
aurens Otherwhe, viable bone was contour
able so that the cup was inserted  Postopera
tive coverage with staphylococcus antitoxin and

T id. dr‘cdupmzj diat mze]‘l

staphylococcus titcr was 2210 way
pitlents Suphy itive 1 1 level with toxold by

stimulated to a
July 1 15940 ral secondary incisions and
drainages of pockets were required  The E“

tient was discharged on July 29 1940 in = hip
spica with & draining sinus. He was instructed



Refsrences 139

regarding weekly toxoid therapy On September
6 1940 he was readmitted  On removal of east
the Smith Petersen cup could be scen present
ing in the sinus It had dislocnted and been
partiaily extruded 1t was casily lifted rmmllhc

3 Dowling HF per M H., and Jack
son G G Antibiotic resistant bacteria
JAMA 157329 1955

4 Lambert C N Chairmans Report The
Academy Su on Femoral Head Re

sinus after an epmsotomy of the surr 4
scar The sinus then healed rapldly  Ankylous
did not recur The patient grduated to
crutches, to cane, to full weight-bearing within
1 year

)Hh present physical status 15 ycars after his
last operative procedure is ustrated in Figure
10 He has had no further drainage. His hips
are not painful and are reasonably stable  His
ph! I stamina s sufficient for him to cam his
living 2s a professional photographer He is
married now and has 2 children

SUMMARY

1 Purposcful pseudoarthrosis of the hip
jont has long been a recognized salvage pro-
cedure £ 11 Jts use in the management of 6
cases of suppurative arthritrs complicating
artificinl hips has been reported n detail
A pscodoarthrosis 1n cach mstance was ob-
tained by the removal of the appliance with-
out the removal of addittonal bone from the
acetabulum, or the trochenteric areas Heal
ing of the suppurative arthritis has resulted.
Four of the 6 cases reported have been re
stored to an independent useful Lfe with
physical mutations as described

2 In selecting cases suitable for an art+
ficial hup the elmination of those cases with
a hitory of previous drainage of any type
would have reduced the morbidity of thus
series from 6 to 2 cases In retrospect, m
mediate purposeful, pseudoarthrosis created
by excision of the head and the neck of the
femur would have been better surglcal judg
ment for these 4 cases

3 Comments on the author’s experience
with staphylococcus toxoid are of doubtful
valee but are included for the record.
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Pensonal communica

Tractamento de Arthritis Suppurative
Como Complication m Casos de Coxa
Arufiaal

Summarlo in Interlingua

In su studio del stato presente del sub-
sutution prosthetic de capites femoral, le
Academia Amencen de Chirurpos Ortho-
pedic ha constatate que complicationes mfec
tiose esseva reportate per 109 del 550 chi
Turgos qui habeva usate endoprostheses Le
frequentie de infectiones obtenite per le
nmori:nunscnedeSSmmcsscvu7,2
pro cento  Le prmcipal factor contributive
esseva un histona de previe infectiones. Post
que le presentia de un infection esseva esta
blte omne essayo a desiccar Ie smo per
medio do un convenibile therapia additional
de antibioticos se ha provate van, ¢ le pros-
these debeva esser removite  Per non re-
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mover le mificite prosthesc satis prompte
mente on cdrre le nsco de render le caso
Insalvabile.

Lo que nos requre es un technica de
remover un inficite endoprosthese utilisante
Ie tracto del axe del previe canal de clavo
pro Ie drainage ¢ un firme clauditura. Nos
non essayo placiar Je trochanter a n le ace-
tabulo

Le resultato que nos ha obtenrte 1n omne
nostre casos post que le arthntis suppurative
csseva curate pote esser designate como un
pscudoarthrose  mtentional.  Omne  nostre
patientes ha supervivite Es presentate 6
casos  Quatro de illos concerne patientes
qui cseva restaurate a un vita dependente
¢ utile ben que subjicite 2 certe hrmutationes

physic.
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Combmed Use of External Skeleral Fixation and
Tnternal Screw Fixanion 1n Tibial Shaft Fractuies

NaTtuaN E Bear, MD,FACS,FICS*
and

Wt Jounson, MD FACS,FICS+t

In a chrical study we treated 60 fractures
of the tibial shaft with external skeletal fixa-
tion, In the first group of 30 cases the treat-
ment was closed reduction and external
skeletal fixation In the second group of 30
cases, the treatment was open reduction and
fixatton with internal screws plus external
skeletal fixation. Because obiaming compar-
ative data was our objective we excluded
fractures In children, undisplaced fractures
m adults as well as old cases of delayed
umon. Otherwise thn was a consecutive
senes of simple or compound fresh fractures
of the tibm with sufficzent displacement or
commmuton to ment some type of skeletal
fixatron

METHOD OF TREATMENT

All simple and compound fractures of the
tibin wcluded m thus study were reduced,
and firation was applied as soon as possihle
after the patient’s admsion to the hospral
unless some secondary conditon provided
an adequate contramdication to early sur-
gical mtervention. General anesthesia was
used 10 all patients regardless of age Open
reductions (second group) were all done on
an operating table becnuse mechanical trac
tion was not needed.

After we had prepared the entire leg and

* Monroe Wheonsin
 Galesbary, Tilinoh
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foot with Septisol and sterike water we first
drilled two §5g-inch transverse through and
through pms 1n the proximal porton of the
tbia and two sumilar through-and through
pins in the distal fragment. These pins were
drilled through the tibm with an awl-type
drill handle to avoid the danger of thermal
necrosts, which often results from the use of
a speed drill We consider hand-drillmg an
mportant part of the techmic in spite of the
fact that 1t 1s slow and tresome Often sur-
geons have blamed osteomyelitrs on the use
of pins when actually the bone necross was
caused by poor surgical technic and judg-
ment, Thermal necrosis can very well be the
forerunner of a spreading ostcomyehihs It s
also important to drill the pms at a slight
angle 5o that they will not be parallel. If
either pawr of puns 1s parallel, the tibia may
slip Iaterally on the pms after fixation. To
avoud soft tissue tension on the pm, which
results m pin secpage one must not change
ﬂ‘l:mdm:t:tlon of the pn after picremg the
3

After placement of the pins has been com
pieted, an incision 15 made to expose the
fracture of the tibia with a subperiosteal
dissectton m the usual manner The hema
toma 13 removed, and the fracture is reduced
manually and held in reduction with bons
clamps Stainfess steel screws, Jong enough
to penctrate both cortices are then drilled
across the fracture lises at the spot where
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Fio 1 Case 1 Aged 17 Closed re-
duction external skeletal fixation applied
for immobilzation 101 days solid unron
in 98 days and disability 140 days

placed more nearly transverse to the fracture
line The smallest possible number of screws
18 used wryoftcnoneusuﬂ]cxnlifﬂm
is only one oblique fracture e Screw holes
in the proximal cortex usually are driflked
larger than the screw to obtan Impaction
when screws are tightened The heads are
countersunk in the bone

After the screws have been placed satis-
factorily and the bone clamp 15 still holdmg
the fracture in reduction Roger Anderson

the greatest amount of fixaton strength 1s
obtained No attempt 15 made to kecp the
screws transverse to the bome they are
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Fo, 2. Case 2. Aped 24 Closed re-
duction external skeletal fixation for 103
dayy olid umon 103 days diability
207 days.

coupling umts are fixed to the 4 Stemmann
pins on both sides of the leg and secured
with one or more long rods on cach side
Bilateral rods provide a firm fixation so that
no undue force from leg movement, muscle
spasm etc. can fracture the cortex around
the screws and loosen the mternal fixation,
After all couplmg umts have been tightened,
the bone clamp is removed and the wound
is closed with wire sutures There 13 no need
to Ult the leg off the table umtil all fixa
tion 1 apphed firmly Small dressings are
applied firmly around cach pin, and a sep-
arate dressing over the wound.

When compound fractures are treated in
this manner the débridement of the wound
and the usual cleansing procedures are car
ried out prior to mserting the pins Definitive
surgical procedures, reduction and fixation
have been done on all patients with com

pound fractures as soon as pos:
admission to the hospital. These w

be dressed separately for mspectio
ment later
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Fro 3 Case 3 Aged 50 Closed re-
duction external skeletal fixation for 443
days solid unjon, 735 days duabillty
302 days 25 per cent permanent al
disability perd

RESULTS
60 FRACTURES OF TIBIAL SHAFT

Total days of external

immobilization 110 104
Days before weight
bearing allowed 146 114
Days of total disabluty 170 127
DISCUSSION

Figures used for a study of this kind de
pend on personal criteria for the allowance
of weight-bearing and return to work. There
can be a wide range of opinion as to when
bony unfon has taken place from the appear-
ance of callus to the closure of the fracture
Lne Because of these obvious reasons, sta
ustics of this type are worthless if compared
with mnother authors data Each of the 2
authors had an equal pumber of cases in
cach of 2 groups and the same exiteria for
comparison were used, A fcw patients re-
sumed light selective work, efther with the
afd of crutches or a walking cast after re-
moval of pins before unfon had taken place
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This period of part time work was not con
sldered as a retum to work. One patient
treated with oxternal and internal fixation
who was included in the second group had
a much Jonger healing tume than any of the
others because of a popliteal thromboais
which developed at the time of injury This
patient caused » considerable increase m the
average healing time of the second group
Shortened healing time 1n the second, or
open reduction, group can be attributed to
(1) accurate reductton (2) firm apposition

Fio 4 Case 4 Aged 25 Open re
duction and ! screw across fracture line
external skeletal fixation for 103 days
solid unlon, 178 days full weight bearing,
128 days disabiity 128 dayx

with compression at the fracture lme and
(3) good immobilization. Bggerx * excellent
experimental work demonstrated the impor
tance of “The Three C's™ m treating all frac
tures—continuity contact, and compression,
We beleve that open reductron and some
form of internal fixation (Le screws, plates
or itramedullary nails) 1s necessary to ac
complish “The Three C’s ” Failure to achueve
these mportant objectives may be largely re
sporsible for a high percentage of delayed
unions Four months 18 adequate ume for
welght bearing union, and cases taking a

* Eggers, G W N, Schindler T O., and Pomer
at C M Infleence of contact renslon factor

on osteogenexis in surgical fractures, ) Bone & Joint
Surg. 31 A:693 1949
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Fro.5 Case 5 Aged 33 Third frag-
ment required 2 screws for immeobiliza-
tion externsl skeletal fixation, 134 days
weight-bearing, 110 days sohd unlon
134 days disability 150 days.

Froure 4 (Continued)
longer period should be classified as delayed
unlon

Advantages of external skeletal fixation
e (1) ficmer immobilization than tht pro-  Flo, 6 Cwe 6 A= B SeREE
vided by n plaster cast, (2) manained L gelenl fixation 67 days solid union
functron of all jolnts, (3) ease of inspection 67 days welght-bearing, 86 days dha
and treatment of wounds or other soft tissue bility 86 days.
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Fra 7 Case7 Aged 37 Third frag-
ment required 2 screws at different
angles extermal fixation, 119 days solid
umon, 103 days weight-bearing 119
days dhability 133 days.

complications. Many mimple oblique cases
can be fixed adequately with a screw across
the fracture line and a plaster cast, but there
1 always the danger that movement inside
the cast will produce a fracture at the site
of the screw Accidental or partial weight
bearing 15 tolerated better by patients um-
mobilezed with external fixation than with a
cast. For some commmuted fractures, scrow
fixation internally 1s mot strong cnough to
allow the leg to be Ifted safely for applica
tion of a cast. A long slotted plate would be
much safer internal fixation if a cast were to
bo applicd postoperatively in place of the
skeletal fixation.

Tho use of external skeletal fixation has
many obvious advantages for immobilization
of compound fractures with or without the
ad of internal screw fixation, because the
wound and other soft tissue are exposed for
inspection and treatment without disturbing
the fixation apparatos

CONTRAINDICATIONS

Smmple undisplaced fractures m adults and
most uncomplicated tibial fractures m chil-
dren that can be treated with a log cast
should not be submrtted to surgery The use
of intramedullary pins may be a preferable
method of fixation for transverse or “step
fractures,” if the surgeon 1s experienced in
thus method of treatment. Our limited expe
nence with intrameduollary nails In trans-
verse tibial fractures has been very encourag-
ing. Some simple spiral fractures with no
socondary fractures or fragments may be
firmly immobilized with mtemnal screw fixa

tion alone or supported with a non-weight
bearing cast,
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Osteoarthrins of the Hip mn Gorillas
Report of Two Cases”

H W Y Tavior BSc, MB, CiB,

J B Xing, MD, FRCPE,FFR
AND
ROBERT M STECHER, M D

Osteoarthritis of the hip is a common dis
case m the human but 1its occurrence in the
gorflla is not well known Our mterest m
this discase was aroused on seemg It 10 a
gonlla skeleton on exhibition 1w the Ana
tomical Muscum of the University of Edin
burgh. Exammation of the Todd Collection
of gorillas—91 skelctons belonging to the
Western Reserve Umiversity Medical School
in Cleveland—revealed another {dentical ex
ample of this disease The present study con
sists of descriptions of these two skeletons
and a discussion of the changes found

Accordmg to the daybook of the Anatom
tcal Museam of the University of Edinburgh,
the articulated skeleton of the gorilla was
obthined by purchase in 1889 and presum
ably 1t has been on exhibitton mmnce then
The Muscum Catalogue lists the specimen
as Gorilla Troglodytes Gorilla and states that
it conusts of the complete skeleton of an
edult gorilla. An identifymg note adds that
there 15 ‘rheumatoid arthriths™ of the loft
hip and the left knee This diagnosis con-
forms to the termmology In mse at the time.

* From the Anatomical Museum, University of
&,dsb“fzh and Ir.}n t of Medicloe of
era Reserve at H Cleve

] City Haspital

It is recalled that Garrod,® m his orgmal
suggestion of the term “rheumatold ar-
thritis ™ stated that the classical examples were
characterized by Heberden s nodes and mor-
bus coxae senilis such views are no longer
tenable No bony lesion of the keft kneo to
support this diagnons 1 noticed

The skeketon is that of an adolt male
gorilla macerated, articulated and mounted
in 2 standing position, All the epiphyses are
completely united, those for the crests of the
flia and the ischial tubcromities still bewng
mdicated by fine lines The posture 13 a
forward stoop accompamed by flexion of
the hips and the knees so that the extended
fingers reach to within 3 inches of the
ground.

The skull and the dentition are typical of
the adult male gorilla. There 13 no evidence
of caries or of pyorrhea. The vertebral for
mula 15 C7 Th13 L4 S5 Co2 and there is
no evidenice of abnormality or disease of the
spme or the bones of the upper limbz The
spime of the left scapula has been damaged
undthegrmtcrpanofltmplaccdbyg
wooden replica The left humerus exhibits
an  cxtensive comminuted fracture  pro-
nounced by Dr F S Fiddes, of the Depart
ment of Forenuic Medicine of the Unxvemty
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Fm. 1 (Cont ) Outline drawings of the heads of both femora, The drawing of the left
femur has been reversed for casy comparison with the normal onc  In the third figure
the drawings have been superimposed for easy companson

nation or erosion of articular cartilage and
underlying bone Repair has occurred by the
production of degenerated granulation and
spurs pitted 1n some places sclerosed in
others and weakened by cyst formation these
changes being prominent at the periphery of
the enlarged heads. It 1s obvious that these
changes m the shape of the femoral heads
were accompanted by sunilar changes in the
acetabula to broaden out, thus making the
articular surfaces broader and deeper than
normal.

An interesting anomaly is found in the
sacum of the Todd gorilla, namely lum
barization of the first sacral vertcbra This
portion of the sacrum has not fused with its
neighbor and was completely free 1 its
macerated conditton. There 13 close approxi-
mation of the adjacent surfaces of the verte
bral bodies themselves and of the lateral
processes on each side S1 posscsses a spmal
process of normal sre and shape and nor
mally formed mtervertebral jomnts are pres
ent between S1 and S2 The rest of the bodies
of the sacrum are scparated from each other
across therr anterior surfaces There is also
lack of fusion of the anteror surfaces of the
lateral processes on both sides between S2
and S3 No dgn of scparation remamns on
the postenor surface between S2 and S5

DISCUSSION

The skeleton of the Edinburgh gonlla was
purchased in the year 1889 It is known that
as a rule the Zoological Gardens in Great
Bntain and n Europe generally did not
house adult male gorillas previous to the
year 1900 This fact, along with the presence
of a large unhealed wound of the bone, sug-
pests that the animal probably was shot dead
under natural conditrons

As nge 15 an mmportant factor in arrving
at a correct diagnosis of the kand of disease
present in human bones 1t 13 interesting to
note that this gorilla was apparently adualt
but not senescent. The state of the epiph
yses the healthy well formed appearance
of the vertebrac and the bones m peneral,
except for the left hrp and the condition of
the tecth—erupted but not undaly worn—
all point to the conclusion that the amimal
was m good health and possibly vigorous
in spite of the osteoarthrits On the other
hand, § K. Basu,! who examined a collection
of 41 adult gorillas, descnibed this as “an
old adult.” He based his opinion on Krog
man s® method of correlating the age of the
animal with the sequence of erupted teeth in
this way a division of 6 “dental groups” was
formed, each group being regarded as a con
venient formula for “dental age

—
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The Todd gorilla was found m the Todd
Collection of Western Reserve University
Medical School. This consists of 91 skele
tons obtamed in Central Afnca by mission-
arres  They attended the natve gorilla hunts
and barbecues, collected the bones stnpped
the remainder of the flesh away packed
them in gunny sacks and shipped them to
Cleveland, where the final job of maceration
wes completed. This Collection was made
over a period of years  Part of 1t at least was
examined by Fox? becanse he has notes on
12 gorillas but this case was not noted.

This speczmen described as B 1717 1s

listed as adolt without further comment as
to age It 1s slightly older than the Edinburgh
skeleton, because the epiphyses of the is
chial tnberosities have become completely
fused. As judged by the cpiphyses of the
crests of the ilia which are both present as
Imes both mdividuals were m young adult
Lfe This view is supported by the fact that
the tecth have not been worn down. There
18 also no evidence of spur formation or
osteoarthritls elsewhere in either skeleton
Thus stedy 15 concerned with the skeletons
of 2 male young adult gorllas one now in
Edinburgh the other in Cleveland each with

Fio 2 (Todd godlla)

Photograph of both pelvic bones
showing the acetabula. The right acetabulum Is normal the
left is enlarged, the joint surface has grown medialward to
cover about one third of the ares of the fossa, and it is
elevated above it, leaving a pocket between the fossa and the
joint surface
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The Todd gorilla was found in the Todd
Collection of Western Reserve University
Medical School. This conssts of 91 skele
tons obtawned in Central Africa by mission
arfes. They attended the native gorilla hunts
and barbecues, collected the bones, stripped
the remainder of the flesh away packed
them 1n gunny sacks and shipped them to
Cleveland, where the final yob of maceration
was completed. This Collection was made
over a period of years  Part of 1t at least was
exammed by Fox? because ho has notes on
12 gorillas but this case was not noted.

This specimen described as B 1717 1

listed as adult without further comment as
to age It is slightly older than the Edmburgh
skeleton, because the epiphyses of the k-
chial taberosities have become completely
fused. As judged by the epiphyses of the
crests of the iha which are both present as
lnes both individuals were 1n young adult
Lfe This view 1s supported by the fact that
the tecth have not been worn down. There
is also no evidence of spur formation or
osteoarthritis elsewhere in either skeleton,
Thns study is concerned with the skeletons
of 2 mak young aduit gorillas ope now m
Edmbargh, the other in Cleveland each with
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showing the aceta
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Photograph of both pelvic bones
Is The right acetabulum h pormal the

teft 1 enlarged, the joint surface has grown medialward to

the area of the fossa, and it b

elevated above it, leaving s pocket between the fossa and the

Joint surtace
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Faa 2 (Cont) Anterior view of both
femors. The right femur is normal. The
left femur shows coxa vara the joint sur
face &s enlarged ft has moved caudal-
ward and turned forward Ity shape has
become flatter and more nearly cylin
drical.

weil-defined and undoubted osteoarthritls of
the left hip There 15 no evidence of other
disease deformuty or anomalees of the skele
toms., Of course no hmtory 1s available, so
it is possible only to speculate upon the clin-
ical lustory Neverthless 1t may be possible
10 arnve at a fairdy sccurate diagnosis

The cause of osteoarthritis of the hip
vanes considerably from developmental de-
fects to trauma and constitutional diseasa At
trmes it seems to arise spantaneously without
recopnizable cause. In considerng these go-
rillas some of these possible causes can be
safely excluded. There is no reason to con
sider fracture of the neck of the femur be-

Fra. 2 (Cont) Posterior view of both
femora The right femur i cormal. The
feft femur shows more clearly the coxa
plana, the shortening and the thickening
of the neck, the change n shape of the
head and the change of position of the
joint surface from its posterlor posiion
to the anterior tion This suggests
that the leg was held in internal rotation
to keep the jont surfsce in contact with
the acetabulum The rolling of the edges
of the toint surface also fs shown

cawse no deformuty suggesting thess events
remaing Traumatic subluxation of the hip
may be dismissed, becanse no means were
at hand to reduce such a deformity Severe
injury with fracture of the jomt surface also
can be dismunsed, becanse no small piece of
detached bone was found, nor was there a
bed on the joint surface from which it might
have been scparnted.

Congenital dysplasia of the hip seems to
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The Todd gorilla was found m the Todd
Collection of Western Reserve University
Medical School. Thus consists of 91 skele
tons obtained 1n Central Afnca by mission
anes. They attended the natrve gorilla hunts
and barbecues collected the banes, stnpped
the remamder of the flesh away pacled
them in gumny sacks and shipped them to
Cleveland, where the final job of maceration
was completed. This Collection was made
over a period of years  Part of it at least was
exammed by Fox? becanse he has notes on
12 gorillas but this case was not noted.

This specimen described as B 1717 15

Lsted s adult without further comment as
1o age It is slightly older than the Edinburgh
skeleton, because the epiphyses of the =
chial tuberosities have become completely
fused As judged by the epiphyses of the
crests of the iha which are both present as
lines, both mdmiduals were n young aduht
life Ths view 15 supported by the fact that
the teeth have not been worn down There
is also no evidence of spur formation or
osteoarthritls elsewhere m enther skeketon.
This study is concened with the skeletons
of 2 male young adult gonllas ane now m
Edmnburgh, the other in Cleveland, each with

Fr. 2 (Todd garl]h)_ml’li;o(utgnph of both pelvic bones
1! e
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cover about one thurd of the area of the fousa and it
elevated above 1t, leaving 2 pocket between the fossa and the

oint surface.



Fia. 2 (Cont ) Anterior view of both
femora. The right femur 1 normal. The
Ieft femur shows coxa vara the joint sur
face k enlarged it has moved caudal
ward and turned forward. Its shape has
become flatter and more nearly cyhn
drical

well-defined and undoubted osteoarthritis of
the left lup There is no evidence of other
disease deformity or anomalies of the skele
tons Of courte no history 1s available so
1t s poxsible only to speculate upon the clin
ical history Neverthless, it may be possible
to arrive at a fairly accurate diagnosis

The cause of osteoarthritis of the hip
varies conndernbly from developmental de-
fects to trauma and constitutional disease At
tanes it seems to arise spontaneously without
recognizable cause In considering these go-
rillas some of these possible causes can be
safely excluded. There 1s no reason to con
uider fractore of the neck of the femur, be-

Fia. 2 (Cont )} Posterior view of both
femors The right femur is normal. The
left femur shows more clearly the coxa
plana, the shortenlng and the thickening
of the neck, the change 1n shape of the
head and the change of position of the
jomnt surface from its posterfor position

to the anterior tion. This su

that the leg was held 1n internal rotation
to keep the joint surface in contact with
the acetabulum. The rolling of the edges
of the jont surface also 13 shown

causs no deformity suggesting these events
remains  Traumatic subluxation of the hip
may be dismissed, because no means were
athnndwreducexmhadefomty Severe
injury with fracture of the jomnt surface also
canbcdknﬂscd,beamcnomal]piwauf
detached bone was found, nor was there a
bcdonthejohtmrfncetmmwhlchhmjght
have been separated.
Congem‘tnldyspladnofthehlpmfo
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Fra. 2 (Cont) Sn

flattened Its edges roll over the neck, and large

be an unlikely possibility The acetabula are
farge and well developed, each has a sturdy
roof and 1s of normal depth, and no eroston
s seen of the upper border In humaps
congenital dysplasia has been described as
being 6 times as common In girls as 1t s in
boys It affects the left hip 144 times as com
monly as it does the right, as stated by
Hass.5 Both of these animeals are male and
the hips mvolved were the left in both in
stances. The fact that the Cleveland gorilla
showed incomplete fomon of the sacrum
might be used to support the diagnosis of
congenital dysplasia, since both conditions in
drcate & lack of completed development. The
sacral anomaly must be considered an inde

pendent cvent of no significance to the hip
disease

The roentgenographic observations made
on the Edmnburgh gorilla narrow the issue
down to two possible causes and point to one
of these os the probeble determining factor
When the overlay of chronic degenerative
changes Is as marked as in this cass it 1s rare
for dogmatic speculation about the primary
cause to be jusufied But, because the relative
maximal widths of the nght and the left fem-
oral necks are 3 7 and 4 8 cm respectively
there can be little doubt that the onginal
lesion was a true osteochondritis of the fem
oral epiphysis (Legg-Calve Perthes disease)

or view of both femora. The joint surface Is enlarged and
areas of erosion of the jont surface
are seen. The loss of cortex in the nght femur 15 due to an artefact.

The deformuty of the head supports this
finding

It remains just possible that it may have
been s partial epiphyseal slip with over
growth of the neck, perhaps, in the presllp
stage of metaphysical, hyperemuc decalclfica
ton, The relative depth and distribution of
sclerotic eburnation and rarcfaction s very
much that to be expected In a human case
of unilateral osteoarthritic hip disease.

This condition occurs most often in young
boys who are overweight and show poor or
retarded sexual development. The slipplng of
the epiphysis has been observed to occur in
patients m whom the epiphyseal line is
broader than normal Hackenbroch? states
that distinction between these two causes is
difficult or impossible from examinaton of
the middle aged patient with well-developed
osteoarthritis a view which is reiterated by
Lloyd Roberts.” Also osteoarthritis has been
seen to develop in a hip previously normal
witbout Injury Infection or other recogniz
able cause by ope of us (RMS)

Whatever the causes, the deformities of
these hip joints were considernble and func
ton must have been impaired. Rango of
movement was no doubt reduced and the
ammals bmped. Physical impairment did not
prevent apparently normal growth and de-
velopment. There s no telling how much i
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any it may have nterfered with these ani
mals activity It may have handicapped them
sufficiently to allow them to be shot and
captured.

The extremely gross degenerative condi
tion found in one hip joint in these gorillas
must be regarded as secondary to a mono-
articular leslon during the period of bone
growth and should not be accepted as dem
onstrating the existence in these porillas of
n disease entity such as 1s commonly under
stood by the term osteoarthritis when applied
to polyarticular senescent degenerative ar
thotis in human beings.

We wish to thank Professor J C Brash
for permssion to publish this account of the
Edinburgh gorilla and also for hus gencrous
assistance in its preparation For the prep-
aration of the photographs and the roent
genogruphic prints grateful acknowledgement
1s made to Mr John Borthwick of the
Anatomy Department of the Unlversity of
Edinburgh We wish to thank Dr Normand
L. Hoerr Henry Willson Payne Professor of
Anatomy of Western Reserve University
School of Medicine for permssion to ex
amune the Todd Collection of gorillas and to
describe one of them
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Osteoarthritis Coxal 1n Gorillas
Reporto de Duo Casos
Summario in Interlingua

Es descnbite Ie skeletos de duo gonllas
mascule ambes con sever osteoarthntis del
coxa sinistre Omne le altere aruculationes
es normal Le lesiones mn le duo ammales es
multo simile

Es discutite Je causa probabile de iste
ostcoarthnts, con le conclusion que ambe
casos resultava probabilemente de morbo de
Perthes, sed le possibilitate que un curate
displaciamento epiphyseal esseva de signifi
cation etlologic non pote esser defimtive
mente rejicite I es probabile que Ie osteo-
arthritis in 1ste casos non resultava de frac-
turas del capite femornl, de traumauc dis-
locationes coxal, o de dysplana congenite

Le duo casos es exemplos de osteoarthn-
tis monarticular 1n adulte sed non senescente
gorillas mascule Un del skeletos es exhibte
—apparentemente depost 1889—al Museo
Anatomic del Unwversitate Edmburgh Le
altere pertine a un gruppo de 91 skeletos de
gonllas 1n le Collecion Todd al Schola
Medical del Universitate Western Reserve 2
Cleveland.
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Detection of Chordoma
Report of Four New Cases®

ALBERT LANHAM ALLEN, M D +

There is a paucity of chordomas as Sam-
uel Johnson said concerning the trophies of
fox hunting, Of Iate mstances of the tumor
bave been reported avidly 23832

Mabrey?® culled 150 chordomas from the
literature up to 1935 and since then the col-
lection of cases has accelerated somewhat.
Still, the recorded incidence of chordoma
does not exceed 350 known lesions since
Virchow first held In his hand a small bub-
ble-bearing excrescence from the sphenoid,
now a hundred years ago

To delh chordoma cx ly is not
within the scope of this effort. The aspect
of pathology for example with its ultimate
findings is omitted here altogether The
slides confirming 4 original cases have been
analyred with care and for thorough histo-
logic study the reader is referred to the
treatise by Dahlin and MacCarty * Other
sources of informatlon appear in the ap-
pendage  For review of individual cases,
with historical and other detalls thers are
avaflable articles by Poppen Gentil and
Ernest Wood.

DESCRIPTIVE DATA
With pardonable stereotypy chordoma
may be defined as @ malignancy springing
from restdua of the chords dorsalls Small
masses representing normal outgrowths from
the notochord have been found along the
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spheno-occipital synchondrosis in 1.5 per
cent of postmortem examinations These
slippery pgelatinlike particles are not malig-
nant and are not chordomas they remain
unchanged in the life-span of the individual.
Actually it was this fellylike substance—
ecchordosis physaliphora — which Virchow
depicted historically  Two years afterward
(1858) Muller suggested its real origin.

It 13 perhaps best to regard chordoma as
a tumor arising from unnatural notochordal
remnants—vestiges that have remamed ab-
normally These residua later undergo ma
lignant change sfter the manner of embry
onal rests as exiled tissue in forelgn soll,
and thus may be termed heterochthonous *
Normal remnants of the chorda, the inter
vertebral disks never have been the slte of
malignant growth.® First described by Tré
lat In 1868 7 the features of chordoma were
elaborated and classified in 1894 by Ribbert

Chordoma may occur anywhere along the
course of the old notochord from the sphe
noid to the coccyx. Age incidence varies
from 7 months to 82 years '* Convenience
and custom have divided this entity into the
more common sacrococeygeat the less com

Read before the Russcil A, Hibba Society Sev
enth Annual Meeting, Huntington, W Va., April 30
1954 Appreciation i expressed for permisdon fo
wse the following cases to Dr Jowph E. Bell
Loulsville, ky., for Case 3 to Drs. F L. Colley and
T J Holbrook, Hontington W Va, for Cases |
and 4 respeetively 1o Dr § M heeton Ashland
Ky., for Case 2,
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mon cercbral or spheno-occipital and the
very rare spinal tumors The growth of this
cancer Is slow and remorseless seldom me
tastasizing it extends by invasion and finally
the life out of vitals, This exquisite

faculty for infiltration is strange for grossly
chordoma appears as a baggy kind of tumor
and under the microscope 1t is more remark
able still  Cytoplasm and even nuclei show
secreting vacuoles and the cclls appear to
lie 1n their own cesspool of mucus

Irradiation does not alter the form or
change the course of this tumor ! Surgery
Is the only effective treatment and, except
for vertebral lesions usually proper excision
cannot be done Involvement of essential
structures prevents disscction hence the chy
vus and sacral chordomas are fatal invari
ably From operation or metastasis, o few
wictims go qurckly others linger wishing
that they were gone  The averape mte of
survival is 30 months from the onset of
symptoms &

IMPROVED CLINICAL DIAGNOSIS

In thiy chapter interest centers on the
clinical detectlon of chordoma. Successful
dlagnosls of the new growth before explora
ton today Is a far cry from the status of
even 2 or 3 decades past.

As late as 1948 Gentil and Coley put the
proportion of accurate preoperative dug-
noses at 10 per cent, but the estimate was
based on tabulated chordomas which dated
over an extended interval* Pendergrasst
states for example that the percentage of
rocutgenogrphic impressions in instances of
chordoma proved to be correct in his depart
ment 15 now altogether hugh ‘This represents
great change from the position taken in hus
text (1940) where he quotes Adson as au-
thority" and says, with wry humor that re
specting chordoma the roentgenologist had
best keave the diagnoss to the climclan. The
comparnson is intriguing, for improved roent
g=nographic technic with greater usc of films
hay contributed more than any other factor
to the inerease in preoperative diagnosls of

chordoma Technics needless to say, are
worthless in themselves without the con

certed action of the orthopaedist, the neuro-
surgeon and the radiologist, or without their
combined skill and acumen, My colleagues
or myself either included the lesion In the
differential dingnosis or designated the tumor
outright before biopsy in 3 out of 4 chor-
domas presented 3 Cases occurred within an
interval of 2 years, and in a trstate popula

tion of 150,000

SACROCOCCYGEAL

Inddence Over half of all chordomas
have been found 1n the sacrum—10 per cent
over A good proportional estimate is 60
per cent for sacral 25 to 30 per cent for
cerebral and 5 to 10 per cent for vertebrai
tumors  As before intimated any age group
or sex is liable but mak instances prepon
derate, and occurrence is less frequent prior
to puberty

Symptoms. Without exception there ix
a history of pain. This sensation is dull and
aching, with feeling of pressure In the pelvis,
but often there is a sclatic distribution as in
ruptured disk. The syndrome is what would
be expected with a mass 1 the postenor or
mid pelvis it always includes constipation,
and usually bladder disturbances and neuro-
genic phenomena. The intensity of the symp-~
toms vanes with the duration and the rate of
growth of the tumor

Diagnosis. A mass is palpable on exam-
ination. Chordoma 1s & presacral tumor but
1t may extend m any direction. Commonly
it is discovered at its site of origin and usu-
ally when located elsewhere about the sac
rum it 13 found to be presacral as well.? It
is best felt on rectal examination, with the
pelpating finger directed backward. When
chordoma cannot displace it invades if ex
tending posteriorly it prerces the bone and
appears as g lump beneath the skin over the
sacrum—as in 1 of our cases—as large as a
goose egg There is displacement rather than
Invasion of the bowel though from pressure
there 18 narrowing of the bowel lumen,
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ROENTGENOGRAPHY Other than biopsy of
chordoma, roentgenography is the only lab-
oratory procedure of aid. The films show
destroctton of bone in sacral chordoma al
most without fail, and Gentil and Coley
made the diagnosis by roentgenography In
4 out of 7 cases * Malignancy of the chorda
dorsalls 1s the most frequent tamor showing
roentgen evidence of primary invasion of the
sacrum.!

The changes seen on film examnation
conust of (1) cakification (2) osteolytic
destruction and (3) thmning and expansion
of bone

DIFFERENTIAL DIAGNOSIS

1 Metastass to the sacrum with pure os-
teolysts Is the most frequent cancerous mva-
sion of this structure seen m everyday prac
tice of radiology An occasional chordoma
may mimic secondary metastauc spread, and
distinction must be made on a basis of chni-
cal knowledge and history of the case

2 Sarcoma of the sacrum especially
chondrosarcoma, may give difficulty Sar
coma usually affects adjoining bones as well
as the sacram moreover it Iacks the bulky
mass seen mn chordoma, at least until well
udvanced—long after biopsy has been done

3 Teratoma in infants and children may
be confusing. This tumor occupies the same
pusition as chordoma and presents poste
norly over the sacrum as does memngocele
Occasionally scen by the consultant in adults,
terntoma shows deposits of calcium whrch
are said to be characteristict However
there 15 actually no osscous invasion of the
sacrum, and careful filmmg should enable
the interpreter to distinguish

4 Carcinoma of the rectum  particularly
colloid or mucinous carcmoma bears both
a clnical and 2 pathologic resemblance to
chordoma Both may cause bleeding (the

chordoma from pressure crther directly or
mdirectly from varices) but hemorrhage ia
chordoma occurs at a late stape. Moreover
the history indicates a slow growth generally
for chordoma and a more rapid development

for rectal carcinoma In new growth of the
rectosigmond there 1s lacking the om of
disklike sciatic pain. Studies by x ray should
finally diff unce to bone
from carcinoma of the caudal gut are distant
almost always and not likely to involve the
sacrum

5 Tuberculosis of the sacrum is perplex
mg without a chest roentgenogram, and I
have seen 1 such case

6 Rarely plasmacytoma, hmuted to the
sacrum, bewilders the mdiologist, but simce
plasmacytoma lacks the large soft tswwe
mass present m chordoid tumor physical
exammation serves to differentiate

Thorough study by both orthopaedic sur
geon and radrologist together should provide
the diagnosis of sacrococcygeal chordoma
before surgical nterfereace  Then confirma-
tion should be obtaned by direct or aspuz
tion biopsy or by exploration,

Case 1 J B white female aged 11 Symp-
toms were those of constipation far an Indefinite
time with marked increase in seventy within
the past year- and pain with sclatic destribution,
growing gradually worse The patrent was free
of other symptoms and the history way essen
tially negative.

On examination a hard egg-shaped discolored
mass was noted over the sacrum and was found
to be cral on rectal palpation. Other find-
ings, including laboratory were not contribu
tory A tentative diagnosis of teratoma was made,
and rocutgenograms were taken of the pelvis
(Fige. 1 and 2) The roentgenalogic dugnosis
was chardoma, with no differential given (the
wapimm)ra b fsfact After

tion was not sat oTy

some delay the;?mtmhmpmlwcd surgleal
blopsy was carned out, and the dugmosh of
chardoms was confirmed (Dr SL\\;’%
Pathalogest, St. Marys Hospral, Huntin

W Va) Blxk d:s:yccﬂoﬂmgm comcmplalni
but the patient was removed obnuptly to bet
hotme and was not scen agaln, She was reported
to have died after a few months, presumably i
uremia.

Caze 2. M § M., white housenife, aged
19 History Chief complaint was that of severe
constant and zgonizing paln in the Jower back
radiating to both ke, on right. For 9
months there had Increasing weakoess,
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tion of the unresectable lesion were removed.
A colostomy was done.

t studies of the sections proved that
the lesion was chordoma.

The course of the patrent was downhill. She
developed jaundice and died 5 weeks followmg
operation.

SPINAL CHORDOMA

Of the vertebral chordomas, cervical in-
volvement 1s the most usual and Jumbar s
oext in frequency Location in the thorack
division 1s extremely uncommon Taken all
together vertebral chordoma constitutes Jess
than 10 per cent of these tumors  Spread of
the Iesion takes place through the vertebral
body, the pedicles the Iaminae and even the
spmous processes before impinging on the
cord.?

Clintcal and peurologre signs of vertebral
chordoma are not pathognomonic, resem
bling those of tumor generally

Roentgen evidence usually of booe is
present and indicates neoplasm, but findings
arc not specafic  Osscous changes may be
classified as (1) osteolytic resemblmg me
tastasis and most common (2) sclerosis of

bone often miunterpreted by the radiologst,
and (3) a rare honeycomb or cross-strated
appearance resembling hemangioma of the
vertebra  Soft tissue swellng may bo seen
in the absence of bone mvasion. Myelog-
raphy is neither charactenistic nor helpfal m
differentiating the tumor; m early or sluggish
chordoma, the myclogram may be within
Lrmits of normal, while 1n late or repidly
growmg lesions there 15 ewvidence of cord
compression or even spmal block. Attempt
at ro¢entgenographic differentiation of cord
tumors has been made (see Tebulated List)
but preoperative  dumgnosis of vertebral
chordoma remains good guesswork only

Case 3 W H., white, male age 40 mdus
trial worker The chlef complamt was that of
Jow backache of 2 months duration with typical
disklike distribution on the right. AP and lateral
films of the lumbosacral area were taken but
were reported by the onginal nterpreter as
within normal hmits. Patlents symptoms io-
creased, and he returned for furtber examina
tion when follow-up roentgenograms were taken
revealing the kesion (Flg 3) Physkal exami
pation and additional history not pertinent 1n
this connection.

ROENTGENOGRAPHIC APPEARANCES OF SPINAL TUMORS

Type of Growth

Roentgenographic Changes

Massive crosians of sacrum and destruction of laminae and

spinous processes margins uregular and not well defined.

Localized erosions 1n body of sacrum sparing spinous processes

of trabeculae thickening of remaining
vertical trabeculae paralie] vertical stnations in body widen-
ing of intertrabecular spaces, arches and laminae may be m-

Thinnmg and erosion of medial border of vertebral pedicle at
growth later of both pedicles and lamioae, with destruc
tian of thase on the tumor side if extruding through foramen,

1 Chordoma
2 Dermord (sacrum)
and iaminse
3 Hemangiomz Irregular abso,
volved.
4 Neurofibroma
ute of
the latter will be en
5 Ependymoms

6 Endothchoma

7 Primary sarcoma

Malignant, metsstatic (cari
noma hypernephroma mye
Joma, Iymphoblastoma, etc )
Intramedullary (glioma)

o

L]

Sharp and well-defined margins where it erodes booe anywhere
round lumbosacral canal

Similar but 1t never extrudes lhroufh Intervertebral foramen
calcified particles may occur within it.

Dussolution and destruction of bone secondary affection of
juxtavertebral soft thssues.

Characteristic rarefactlon and dnsolution of bony thsue duf
fuse, frregular vertebral collapse

Very rare and only when cord is so cxpanded a3 to press oo
and crode laminae, pedicles, or bodies

Tabulated List (after Camp and Adson, rearmanged. Cited by WilsorL!1}
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Fig 3 (Case 3) (Lefr top) Antero-
posterior view barely shows ncoplasm of
body of L4 When observed the new
growth appears to e over pedicular area
on right. q':‘c lesion was mused by the
first examiner who had access to antero-
postenior and lateral projections only
(Right top) Oblique view showing to
advantage rarefied or osteolytic eflect of
chordoma involving body of L-4 and em
il:m:[ng value of oblique views. (Right

itom) Lateral postoperative roentgeno-
gram. Here the affected vertebral body is
overeast by the erest of the thum, and the
keston 1s obscured further However the

b pattern is faintly suggested
(et tration of Schinz ef al ') From
this single lateral view the lemon might
be mistaken for hemangioma of the
vertebra,

Aspination b indicated  questionable
thmdmwmma_opl:ycvicw of slides resulted in
final diagnosis of chordoma (among reviewers
" Doctor Jafle of New York City) Patient
received irmdiation, returned to his job in lght
duty status and has remawned well for 1% years.

SPHENO-OCCIPITAL CHORDOMA

Chordoma of the occipital synchondrosis
tccounts for shghty mm'l:l than a fourth of
the tumors. This entity should be
considered m any neoplasm involving the
fioor of the sku,

as a mid line lesion, sphenoid
chordoma shows the same mvasveness as
0 elsewhere It presses m any direction,
dh"‘vubmt'fnnduﬁncunnyoraﬂu!tbz

|

cramal nerves at the outflow level Its pre
dilection is for the optic chiasm, the hypoph-
ysis and the sphenoid. Scldom does the neo-
plasm cause elevation of the spinal pressure
Like other brain tumors and Lke vertebral
chordoma, this cltvus variety of cancer does
not metastasize a sngle exception being the
case of Pototsching, Yet growth 1s ceascless
and the course is to expand and to destroy
From this description, the symptoms can
be visualzed as complex, and they depend
upon what is invaded. Headache as m all
cerebral tumors and visual disturbances are
the most frequent complants. Spheno-oc
ciprtal chordoma may give rise to syndromes
simulating cramopharyngioma, pituitary ta
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Fia 4 (Case 4) The lateral view of the
skull shows the sella completely destroyed.
Fine scattered flecks of calafication ap-
pear above and posterior to the sella. Other
views (not reproduced) indicated adde-
tional destruction of the fleor of the skull,
especially of the clivi.

mor (with Iittle hormonal dyxfunction)
acoustc neuroma, cerebellopontine angle
tumors, or ghomas affecting any of the
cramal nerves Most remarkable mimicry 1s
that of nasopharyngeal neoplasm. Here the
chordoma extends downward from the sphe
noid sinus—occasionally without roentgen
sign of bone loss—showing all the earmarks
of a transitional cell carcmoma

The vanous cranial projections should
suggest the lesion Bono destructron plus
calcification agein give the telltale signs
Break through occurs and 1s seen in sur
rounding bone—sella, sphenoid, clivus and
even the petrous pyramids These roentgen
signs with calaification, are believed to be
characteristic  In the typical picture cranio-
pharyngioma may be troublesome In the
latter calasfication 13 more compact and
localized as opposed to the scattered depos
its m chordoma in craniopharyngioma often
the sella s ballooned, and when sellar inva
sion occurs the extent 1s not so great as in
the avernge chordoma Lympho-epithelioma,
arising from, but without vestige in, the
nasopharynx may rarely be confusing.

Collaboration between roentgenologrst and
neurosurgeon should resolve the problem be-
fore exploration 1 most instances  Final
diagnous 1s by exploration in the form of
cramiotomy or m some expert hands,
through biopsy of the sphenold smuos

Case 4. S M white male ape 59 Onset
began two years previowsly with visual diffi
culties. After one year of faillng vislon, total
blindness occurred. Patient was seen 1n a arge
eastern teachuing center where a diagnosis of
creoiophraryngioma was made Treatment was
not advised,

Patient entered St. Mary s Hospital, Hunting-
ton, West Virgmia, oo May 3 1953 Neurolog-
ical examination disclosed some degree of in-
volvement of every cranal nerve. Most marked

was optic atrophy
Skull roentgenograms showed scattered flecks
of cakification above the hypophysis and exten-

sive destruction of sella sphenoid, and clivim.
The interpretation of the radiologist was chor
dama (Dr H R. Crews) and this was likewise
the opirion of the (Doctor Hol
brook) A craniotomy wes done, and biopsy
confirmed the tmpression (Doctor Wertham-

mer)
The patient is still living a vegetable existence.

COMMENTARY

These instances of chordoma seen in
1951 53 and hitherto uareported are quite
representative except for Case 2 Here dis
semmated metastasts occurred, which Is un-
usual. Though sacral chordoma alone me-
tastastres (Pototschmg s one expenence with
clivus tumor 1s excepted) spread even from
candal chordoma is rare Dahlin and Mac
Carty subout that metastasizng sacral chor
doma 15 scen seldom and most occurrences
in medical writing stem from faolty hisjo-
logic findings *

Mention is made of the course taken by
Case 3 the subject having indicated thus far
no sign of deterroration  Long-term survival
among patients afflicted with chordoma s
cxceptional and hmited almost enurely to
the vertebral type (cf case reports of Pop-

and King®) From the therapy
tive It Is fallacy to conclude that irradiation
stays the progress of chordoma  There Is no
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evidenice that the neoplasm is radiosensitive
and apparent retardation of tumor growth
should not be confused with tumor lethargy
From a review of the annals the consensus
on this topic appears to be almost uniform

SUMMARY

1 Four confirmed cascs of chordoma are
contributed to the literature

2. Chordoma 1s uncommon though re
ported incidence has accelerated lately this
Increase 13 attributed to improved diagnosis
and case-finding

3 There is divapation to some extent on
preoperative diagnosis of chordoma includ
mg cimical and roentgenographic differential
Of spinal sacral and cfivus chordomas only
the vertebral lacks chinieal or roentgen clue
to identity leaving 90 per cent of chordomas
which should be designated before bropsy

4 Collaboration between better trained
specialists, together with more extensive use
of roentgenography is the explanation offered
for more efficient chnical diagnosis today
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Detection de Chordoma
Reporto de Quatro Nove Casos

Summario In Interlingua

Le presente reporto de chordoma es ded:
cate al diagnose clinic e radographic

Previe reportos se occupava detaliate
mente del pathologia Isto es un aspecto sin
importantia fundamental pro le plano del
presente reporto sed omne aspectos del
tumor es discutite al minus brevemente Nos
adde quatro nove casos al total absolute que
es numericamente parve

Solmente pauc annos retro estimationes
del diagnose pre-operative de chordoma
amontava a 10 pro cento In nostre dies le
cfficacia del detection de chordoma pote
attinger 90 pro cento sed 1sto es le maximo
Chordomas vertcbral que representa inter
5 ¢ 10 pro cento del lesiones total, non es
identificabile ante le excision proque Ie van
etate vertebral de 1ste neoplasma non pos
sede lc characteristicas que servi a differen
tiar lo ab altere tumores spmal. Nos presenta
cnterios que pote a vices servir a ident:ficar
chordomas vertebral 1n roentgenogremmas
Nos opina que omne chordomas sacral e Ie
majoritate del chordomas spheno-occiprtal
pote esser identificate ante le exploration,

Ben que effortios coordinate del vare
specialistas 1nvolvite es un precondition es
lendn!pmlcdctemandechordoma,}c
explication del recente mehoration del diag
noses pre-operative de 1ste morbo es 1o mel
orate uso de medios radiographic plus tosto
que ulle altere factor



164 Dstection of Chordoma

Fio 4 (Case 4) The lateral view of the
skull shows the sella completely destroyed
Fine scattered flecks of cakificatron ap-
pear above and posterior to the sella. Other

views (not r\?)roduu:d) fndreated addi-
tional destruction of the floor of the skull,
eapecially of the clivus.

mor (with Ittle hormonal dystunction)
acoustic peuroma  cerebellopontime  angle
tumors or ghomsas affectng any of the
cranial nerves  Most remarkable mimucry is
that of nasopharyngeal neoplasm Here the
chordoma extends downward from the sphe-
nold sinus—occasionally wathout roentgen
sign of bone loss—showmg all the earmarks
of a transrtional cell carcmoma.

The various cramal projectrons should
suggest the lesion. Bone destruction plus
calcification agamn give the telitale ngns
Break through occurs and is seen m sur
rounding bone—sella, sphenod, chivus and
even the petrous pyramids. These roentgen
signs wath calcification, are believed to be
characterstic In the typical picture cranio-
pharyngloma may be troublesome In the
latter calcification 1s more compact and
localized as opposed to the scattered depos
its m chordoma in craniopharyngioma often
the selln is ballooned, and when sellar inva
sion occurs, the extent 1s not so preat as In
the avernge chordoma. Lympho-epithelioma
ansing from but without vestige in the
nasopharynx may rarely be confusing.

Collaboration between roentgenologist and
neurosurgeon should resolve the problem be
fore exploration mn most instances Final
diagnosis 15 by exploration in the form of
craniotomy or m some expert hands,
through biopsy of the sphenoid sinus.

Case 4. S M, whitc male age 59 Ouset
two years previously with visual duffi-

culties. After one year of falling vison total
blindness occurred, Patrent was seen In 2 arge
eastern teaching center where a diagnosls of
cranfopharyngioma was made Treatment was
not advised

Patient entered St. Mary s Hospital Hunting-
ton West Virginia, on May 3 1953 Neurolog-
ical examination disclosed some degree of in-
volvement of every cranial nerve. Most marked
way optic atrophy

Sk'uoq.lﬂroc:g;n showed scattered flecks
of cakification above the hypophysis and exten-
sive destruction of sella, sphenoid, and clivia.
The [nterpretation of the radiologist was chor
doma (Dr H R Crews) mdthnwulikr;b:
the opinion of the reurosurgeon (Doctor Ho
brookx; A cranictomy was done and blopsy
confirmed the impression (Doctor Wertham
mer)

The patent 13 still hving a vegetable exmtence

COMMENTARY

These 1nstances of chordoma seen in
1951 53 and hitherto unreported are quite
representative except for Case 2 Here ds
semmated metastasis occurred, which is un-
usual Though sacral chordoma alone me
tastasizes (Pototschung s one expenence with
clivus tumor Is excepted) spread even from
caudal chordoma is rare Dahlin and Mac
Carty submit that metastasinng sacral chor
doma 13 scen seldom, and most occurrences
10 medical writing stem from faulty histo-
logic findings *

g]h‘;cnt.longi’x made of the course taken by
Case 3 the subject having indicated thus far
10 sign of deterioration Long-term survival
among patients aflicted with chordoma is
exceptional and limited almost entircly to
the vertebral type (cf case reports of Pop-
pen and King®) From the therapy perspec
tive it is fallacy to conclude that irradiation
stays the progress of chordoma. There Is 1o
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Report of Two Cases of Delayed Union

or Nonunion Treated

by Prolonged External

Pm Fixanon and Impaction”

W COMPERE BAsom MD,MSc OrS

Fractures which do not unite readily after
bone graft ures create & very difficult
sitaation for the treating doctor and the pa
tient. The occurrence of these unres,
fractures is very rare Since 1943 3 such
cases of the forearm referred to the author
have been treated by external pm fixation
with impaction over a prolonged period with
resultant bony union

Tho pin fixation employed was that as ad
vocated by Roger Anderson with the use of
the strong Tower pin. None of these ever has
becn observed to break The pins are m
serted in an obhque half pin fashion above
and below the fracture site Care must be
taken, of course to fix very carcfully both
cortices of the bone with each pm The work
ts done in the operating room under general
anesthesia  Carefal ascptic precadtions are
observed with the routine type of draping It
1s useful to feel for the bone as advocated,
by a small Kirschner wire so that the an-
terior and the postenor cortices through the
Iateral plane can be located. Then each pin
1s mserted for the half pin 1et. The cortex
on each side of the bane must be engaged by
each pm which should be 1n mid<center m
cross section of the bone The pins are driven

toward each other for each half pin set so
* This paper w a3 presented at the annual meeting

of the Amercan Fracture Assochation at Hooston,
Texas, on October 14 1954

that when they are fastened externally they
form very firm fixation on each side of the
fracture stte Then the half pmn sets are con
nected, and strong fmpaction is made toward
the fracture srte and the several connecting
bars are used for maintenance of the im-
paction with the fixation The half pin sets
are placed approximately midway between
the old fracture smte and the ends of the
bones or wherever the skun 15 fairly normal.
Scar tissus is a poor surronnding area for
pms and should be avoided if possible The
problem is shghtly different than in fresh
fractures, snce the direction of pall is toward
rather than away from the Iracture mie.
Therefore contral of thess old fracture cases
is probably a little better m mid position
rather than toward the ends of the bones

however this is not an umportant polat. The
pms should be drilled nto the bone very
slowly so that no heat Is created to destroy
the bone and create a8 so-called rmg 3¢

questrum. Pin irritation has been 8 comphca

tion in this type of management. This is due
maunly to the skin moving up 2od down on
the pins Thereforo it Is necessary to fix the
skm carefully This is dooe by using & sterile
layer of dressings of gauzo next to the shin
around the pia usually size 2 x 2in., since the
pins aro the small dental size Several layers
of % Inch thickness of sponge rubber arc
applied by merely pushing the squarcs down

166
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over the ends of the pin before the connect Tho paticnt must be cautioned not to per
ing piece has been applied Then as the con mit the dressings 1o become wet. One pin
nector is attached to the pin it can be pushed  tract infection did occur however it dis
down agalnst the sponge rubber to give the  appearcd as soon as the pmn could be re
desired amount of pressure It is desirnble  moved

to have neither too much nor too little pres It has been necessary to keep the pin trac-
sure tion in place for as long as 14 months in one

Flo 1 (Top) Injury—a direct blow to the forearm in service in 1943—
resulted in a fracture of the ulna and the radial shafts and the head of the
radis  Bone-graft procedure had been done By the time the patient first was
seen by the author motion still was present definitely in the ulna There was
uight movement In the radial fracture slts The proximal radio-nlnar Jjomt was
ankylosed with flbrous tissue There was marked limtation of the elbow and
tho wrist joints It was decided to use external pin fixation impacted method of
prolonged immobilzanon  Immeobilization of the ulna stabilized the radhys sufi
cently dus to the flbrous ankylosis however the patient was allowed fo
mobilize flexion and extenmon of the wrist and the elbow He was cantioned
againgt romating the forearm (Botfom) After 3 months solid unron occurred.
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case These 3 patients were all perfectly will
ng at this stage of their fracture treatment
to undergo the discomfort of pins rather than
submit to another bone graft procedure The
bone may absorb about the pins and from
time to time the pins should be readjusted
and they should be loosened alightly and the
impaction again applied at the half pin sets,
then the connectng bars tightened 1n order
to maintamn fixation with impaction This is
practically the same as the contact compres-
sion 1dea

Many of the old nonuruon cases of varl
ous bones during surgical exploration have
been found to have white chalky avascular
bone at one side or the other of the fracture
mte The theory advanced 1s that the blood
supply withun the bone has been damaged,
possibly due to thrombosis of the interosse
ous arterial system Therefore union cannot
occur regardless of the method used. After
sufficent time has passed, the bome may
revascularize If it revascularizes to the frac-
ture sito 1t is possible that union may take
place The success in these cases depends on
adequate fracture fixation and immobiliza
tion

Pin fixation impaction method gives ade-
quate and prolonged fixatton and this can
be carmed over a Jong cnough period of
time to allow the bone to revasculanze and
then unite

However with the external pin fixation
joint moverent can be mantained The op-
orative procedure is mmple No additional
bone graft matenal 15 utilized. The danger
of a postoperative infection at the fracture
site 15 clmmated. The local blood supply
around the fracture smte 1s not disturbed,
which 15 possibly important 1n the obtain
ment of umon. This external pin fixation
could be used m old infected nonunions also
The disadvantages are that it Is difficult to
obtain perfect alignment and position with
thrs method due to old scar contracture 1n
the interosscous space Also the apparatus
13 a little bulky and does requirs management
to prevent pin irritation and to maintain the
desired tmpaction and fixation,

SUMMARY

In those few cases | which shaft frac
tures of the radius and the ulna fall to unste

Fia. { (Cant} The radis! head !hcn was excied

to mobilize rotaton of the forearm.

.

and the patient was able
in gaining full range of

He succeeded
elbow forearm and wrist movements, Including full forcarm rotation



Fia. 2, (Two top illustrations) On May 20 1949 this patrent received an open
fracture of the ulna, the middle third of the forearm, and a closed fracture of
the radius, the middle thurd of the left forearm from a severe crushing injury
Intramedullary pin fixation and open reduction were utllized,

Ou March 7 1950 (10 months later) bone was grafted to both fracture sites,
bone from the right tibla beng used.

On September 9 1950 (6 months later) there was a definits failure of both
bone-graft procedures however the patient had been trying to use the erm. At
that stage the patient was referred to the author

(Two bottom illustrations) On September 14 1950 external pin fixation was
applied to both fracture sites a third open reduction with plating or other
type of internal fixation and bone grafting was thought to have a higher sk
of infection There was quite a bit of scarring and contracture, and therefore,
position of the bone fragments was secured as well as possible Actually the
forearm looked much better than the roentgenograms would ind




Fia 2 (Cont) On March 13 1951 the radmus was unlted solidly and the
pos were removed from this radius. This required 6 months after the insertion
of the external pins The ulna fracture site seems to be bridging The pins were
adfusted from time to time in an sttempt to gain better nlignment and ap?oti
tion This was done casily at the office and also it compensated for the slight
loosening of the pins and absorption

Fia 2 (Cont) On November 14 1951 8 months later or 14 months after
pin insertion the ulna fracture site was found to be united solidly and the pms
were removed.
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after bone graft procedures prolonged fixa
tion and impaction by external pins can be
considered The pin technic application has
been mentioned and should be followed care
fully In the 3 cases referred to the nuthor
treatment with this method resulted in os
scous union Somc of the ndvantages and the

disadvantages have been mentioned  Ade-
quate follow up work both clinically and
roentgenologically Is of the greatest impor-
tance  Fixation impaction should be main-
tained until by roentgenologic means osscous
unfon of the fracture site can be defimtely
proved

Fro. 2 (Cont) The screws became promioent, and, therefore, the patient
agreed to thelr being removed. This procedure was carried out on December 28

1951 On February 22 1952, when thls roentgenogram was made there was
good progress. Rotatlon of the forearm was found to be 50 per cent of normat,
the appearance of the forearm was good and the patient was pleased with the
result.  Follow-up examinations were carried out through October 1952 wath

continuation of roent

evidence of union with

function The patient

returned to full activities Functionally he had practically no disability
This 1s presented mainly to show that E:oiongcd fixation with impaction

over a long enough period of time will aid
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Reporto de Duo Casos de Union
Retardate o de Non union,
Tractate per Prolongate Fixation
a Spinulas Externe con Impaction

Summano in Interlingua
Le unfon de certe fracturas del diaphyse
del ossos antebrachial pote esser promovite
per un prolongate fixation externe in com
bmation con impaction per k si appellate
“compression 2 contacto ” Le fixation se

effectun per medio de spinulas externe del
typo Tower a parve dimensiones dental. Per
1ste methodo le articulationes cubrtal ¢ carpal
nton es immobilisate sed un firme fixaton
con compression pote €sser mantenite

Nos presenta un deleation del technica
de mantener le spinulas e ewitar irrtationes
cutance  Le apparatura es satis facile a
applicar Etiom su mantenentia durante ke
periodo del tractamento non es difficile.

Como explication de 1ste typo de non-
union o umon retardate nos presenta Je theo-
na que il s¢ tracta de un serre mpedimento
del apporto de sangume in le o0 On
trova que m tal casos le osso es dur o blanc
¢ avascular a un o ambe lateres del sito del
fractura 51 le fixation con compression a
contacto ¢ mmpaction pote esser contmuate
usque ke intra-ossee systema vascular ha
recuperate ab le effectas del lesion e usque
le osso es revasculansate alora il es proba
bile que fc umon va effectuar s¢ Spinulas
externe offere un methode que rende pos-
sible le application del supra mentronate
prmerplo a casos recalertrante
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The Diabetic Foot

WiLLiam L Lowrig, M D ,* W EArRL REDFERN M D}
AND Broch E BrusH MD 1}

Since the advent of the antibloties with
their great modifying effect upon infection,
several surgical principles of long standing
have had to be re-evaluated With the con
trol of infection major amputations which
previowsly were the rule for dimabetic foot
complications, become less urgent and in
many patients are avoldable Local foot sur-
gery has become practical and has resulted
in the salvage of many limbs Antibiotics
have removed the nsk of this conservative
attitude n the treatment of diabetic infection
and gangrene The status as o wage earner
the condrtion of the other leg of the vessels
generally and the general health are factors
which remain to be considered when the
treatment is being outhned

As dlabetics succeed n hiving with their
discase for 20 or more years an increasing
mumber develop a severe degree of athero-
sckerosis This 1s in part a result of survival
Into the age group in which atherosclerosis
B present 1n the nondiabetic and tn part due
to the known tendency for long-standing dia
betics to develop arterioscleronis

Arteriosclerosds of the lower extrermities has
mereased the incidence of diabetic foot com
Pleations including gangrene and infections
As experrence accumulates in handling these
—

* Physictan-n Division of Metabolism
&”&.ﬁ“’{"{, i Medicine, Henry Ford Hospital

1 Amoclate Division of Metabalm.
¥ Senlor Associate Division of General Surgery

complications it is found that lesions which
at first might scem to be hopzless can often
be treated conservatively without surgical
amputation We feel that most cases should
be given at least a trinl of conservative ther
apy In a few cases amputation will be nec
cssary later because of intractable paimn, ex
tensive tissue destruction or too great loss
of skin In favorable cases at least a part
of a foot will be preserved for the patent to
walk on  Not only will the patrent be spared
the psychic tmuma of losing an extremity
but the preservation of the natural foot will
preclude the increased stram on the other
foot, which Is certain to result from ambula
tlon with crutches or an artificial leg It must
be remembered that if the lesion is caused by
artenosclerosis, arteries m the sound leg may
be iavolved to an equal degree and greatly
increase the hazards of trifling mjunes to the
remalning foot For this reason amputation
of the first foot should be avoided as Jong as
possible m the arterosclerotic patient. Bt
laterally deficlent circulation renders ambula
tion with an artificial lmb & much more
hazardous undertaking than it would be in a
younger individual whose foot might be am
putated for a crush injury and whose remain
ing foot had normal arterial circulation

PREVENTION
OF FOOT COMPLICATIONS

Most foot Jesions are preventable and have
their ongln in minor Injuries which could
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Fio 1 Gangrene from hot water bottle.

have been forestalled if the patient had been
aware of the hazards and had used care to
avord them

Good diabetic control is an important pre
venuve measure Patents should be warned
that poor control favors infection, disturbed
Lipoprotein metabolism atherosclerosss and
neuntls

With the onset of claudication, leg cramps
and cold feet, the patrent should be made
aware of the wmparred arculation, and
proper foot hygrene should be re-emphasized
Patients are frequently unaware of imparred
pain and temperature sensation, and thus are
deprived of this important protection against
vanous forms of trauma, heat, cold and
chemrcal agents Loss of pain sens¢ may al-
low a2 noxious agent to remain in contact
long enough to produce necrosis of tissue
It 15 for this reason that hot water bottles
and self-surgery should be forbidden.

Diabetics should be told to take care to
keep the skin of therr feet mtact. This is
particularly true where the skin has become
thin, inelastic and depnived of its fatty sub-
cutancous cushion, as @ result of impaired
arculaton A daily foot bath is recom
mended avoiding cxcessive use of soap and

thereby preserving natural oil. Dryness and
cracking can be avoided by oiling the skin
with lapolin, baby o1l contaiung Janolin or
petrolatum

Patients should be wamned of the dangers
in the use of all forms of heat, ordinary skin
antiseptics, home remedies and salves. The
combined analgesic and necrosing propertles
of phenol render its e even when diluted,
especially hazardous and its use withom
medical supervision has resulted directly m
loss of an extremuty Thcture of fodiné ks
too harmful to tissues for use m the drabetic
foot. Alcohol (70%) has been satisfact
for use as an antscptic in the home and
our patients are advised to use nothiog clse
without the permission of the doctor

Hot water bottles chemical heat botties
and electrlc pads are not to be used because
of the burn hazard if pam end temperature
sense 1s mparred.

It 13 our fecling that all foot care beyond
the ordinary daily hygrene should be 1n the
hands of 2 trained person The diabetic per
son should not do any cutting or pecling of
skin Patients are cncouraged to report at
once to therr doctor if anything unusual
about thelr feet occurs The use of adheuive
tape has resulted mn skin injury when the
skin 1s thin and strophic The superficial
layer of skin can easily be pulled awsy with
the tape as it is removed, resulting in an
ulcer If adhesive tape Is to be used, it should
be applied to the outside of the dressing, or
only to healthy skn.

Socks should be of ample size both as to
the length and width, to avoid binding the
toes together Socks preferably should pro-
vide a shight cushioning cffect against the
sole and the upper part of the shoe and ak-
low eir circulation

Shoes should provide a full half Inch space
beyond the great toe and be wide enough to
allow all toes to be moved. A last should be
selected which allows the first toe to be In
Tine with its m tatarsal without pressure of
the shoe corner on the nafl of the great toe
The lining should be smooth free from pro-
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Jectng seams and hard nidges It is better to
have no lining than one that1s torn The nside
of the shoe should be exammed frequently
with the hands to detect foreign bodres and
nail points which can injure the neunitic foot
repeatedly without the patients becomung
aware of it. Soft leather has the advantage of
ot traumatizing the skin but has the dis-
advantage of exposing the toes to injury by
falling objects Hard metal toes (with ample
oom) are needed where metal and heavy
Sbyects are handled New shoes, even if they
fulfill the above requirements never should
b"mmumrcthannnhourortwoformc
first few days. After shoes have been broken
n daily pressure on the same arca can be
wvoided by wearing different shoes on alter
e days The patient should not walk with
9t the protection of shoes or slippers

The nails should be trimmed strasght
»ros the corner thus produced may be
founded slightly but should be outsde the

T'ta 2. Cellulitls from
infected callus.

shin fold If the shoes are ample in size
nothing further 1s needed to prevent m
grown nails Nail tnmming should not be
done by the patient, because he must cut
from an awkward posiion he may cut too
deeply because of neunts or mpaired vision.

Corns usually result from ilfiting shoes
They can be prevented or relieved by proper
fithng shoes Corns never should be trimmed
by the patient or other untramed person
Furst, the pressure should be relieved by al-
lowing sufficient room in the shoe The com
may be softened by alternate soaks in water-
and-oul applications With the pressure re-
lteved, the softened corn will be extruded
gradually The top of the corn may be cut
off gradually as 1t lfts itself out. This is
performed best by a physician, a nurse who
understands the problem or a co-operative
chiropodist.

Callus 1s also a result of continuous pres
sure usually to a larger area than with a
corn and usually on the sole of the foot.
When callus results from disturbed foot me
chamcs, the orthopaedic surgeon may help
Excessive pressure on the callus may be re
licved by usmg a sponge-rubber ring 1n the
thoe 1 Calluses can be removed by relieving
the heavy pressure and by adviung patient to
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o1l with lanolm baby ofl or petrolatum. After
softening, the callus can be pared down grad
vally if necessary The callus with its is
chemic underlying tissue 1s a frequent sito
of chronic infection and deep ulcer Healing
of the ulcer cannot be accomplished until
the surrounding rim of callus has been pared
down This operation can be facilitated by
rest in bed and softening of the callus by
soaking, This type of plantar ulcer Is a con-
stant mvitation to organisms capable of pro-
ducing cellulitis of the foot,

Another pomnt of entrance for micro-
organisms 15 the fissure between the toes
This may result from a fungus infection or
simply from excessive moistare Shoes which
are wide enough to allow air circulation be
tween tho toes will reduce persprration and
the susceptibility to fungus infection. The
skin between the toes should be dried thor
oughly Propionic acid dusting powder (Des
encx} daily will combat molsture and act as
a safe fungicide Strong fungicides should be
avorded.

EVALUATION

In amiving at a program, the cause of the
lesion and also the previous treatment are of
considerable importance  Obviously gan

Fio 3 B K. Infection
and necrosis from stepping
on a cement block

grene that develops without injury and under
hygienic conditions presupposes a degree of
circulatory imparrment greater than in a case
where there has been exposure to heat, cold,
mechanical trauma, chemical bacterial
agents and would lead to & graver progoosis.
When an ulcer has been overtreated with
irritating antiseptics  subjected to the con-
tinued stress of poor footwear or poor foot
hygiene, often a rapid improvement will en
sue when the patrent is put at rest and Ir
ritating agents are removed. Obviously a
foot ulcer will mot henl when the patient
continues to walk on an exposed shoe nzil,
which produces no pain becausc of neuritis
A prognosis should be withheld until the
natural reparative processes hawve had 8
chauce to respond to more hygienic condl
tions and mfection has been controlied by
antibiotics.
The circulation to an extremuty can be
d by chineal inntion Special tests
are usually not necessary Calcified vesscls
n the leg and the foot as shown by roent
genograms may still transport blood, even 1
the absence of arteral pulsation A gan-
grenous toe means that no blood Is reaching
the toe However 1f the skin of the foot is
warm clastic of normal thickness with some
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subcutancous fat and if pulsations can be
felt in the dorsalis pedis and the posterior
tiblal arterics, it can be assumed that the
body of the foot has a supply of blood and
healing could be expected without loss of the
foot

1f the shin of the foot is thin ughtly ap-
pled to the tendons wath absence of sub-
cutancous fatty tissue, colder than the other
foot, and arterial pulsations arc absent it
can be assumed that there has been gradual
artenal occlusion nbove the ankle If there 1s
atrophy of the call muscles and intermitient

Fic 4 F B Osteomyelntn fol-
lowing surgical amputation

claudication the Jevel of the occluston 15 1n
the thigh Where there is occlusion of ar
teries above the ankle the refilling of the
Veins in the foot will be delayed after they
have been emptied by pressure Added ev1
denco of decreased blood flow 15 the pallor
Which develops when the foot is elevated.
The dependent foot will show redness and
€yeosis due to vasodilatation and stasis.

I the tmpairment of circulation 15 suffi-
=nt to produce tusuc atrophy surg-
@l procedures such as transmetatarsal am
Pulations may lead to necroms If gangrene

is confined to a toe or toes, 1t 15 advisable to
allow the toe to separate tself from the foot

Sudden arteral occlosion n which thers
has not been enough time for collateral cir
culation may [ead to massive gangrene re-
quiring amputation above the occlusion Ievel
In some cases, the occlusion may be con-
fined to a short scgment of the artery and
can be treated successfully by arterial trans
plant. While this field of surgery 1s making
remarkable advances, the elderly diabetic
almost always has a generalized process not
suitable for such treatment,
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MANAGEMENT OF
DIABETIC GANGRENE

Gangreno which contmues to progress mto
the foot and produces local and systemic
symptoms while under conservattve sup-
portive therapy usually will require umputa
tion of the foot. Conservative

—

w

= SV N

General health measures

Drabetic control

Protection against physical and chem
fcal tnjury

Antibiotics

Vasodilators

Antrce 1!

should be tried In cases where the gangrcne
is linuted to a digit or digits.

indicated in the following outline

7

5

Consderation of sympathectomy

The diabetic patient with gangrene of the
The management of diabetic gangrene 15 foot should be put at rest. The diabetes is
controlled meticulousty This means that tho

Fic 5 H M Amputa
tron through metatarals
without surgery
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fasting blood sugar should be between 100
and 150 milligrams per cent, and the 24
hour urine should contain no plucose or less
than 15 to 20 Gm If the patient is ancmic
the condition should be corrected by trans
foston. The individual who is anemic and in
negative nitrogen balance resists infection
poorly and heals slowly If there 1s no azo-
temia, a good protein intake is given Testos
terone may be of value in helping to put the
patient 1 a positive mitrogen balance If
there Is neuropathy associated with the gan
grene—and there usually is some—paren
teral vitamin B and B, are given
The poniron of the pateent and the limb
in bed is important. It is a common practice
to ckevate the feet, partrcularly if there Is
edema This probably is of value in discase
of the vems, but since this decreases the al
ready short blood supply of the feet we sce
that a level position s maintalned wath the
patent comfortable The foot 1s left exposed
to the air and the leg is protected by a cradle
which must be well padded so as to avod
further injury to the hmb if the patient
should happen to bump it, The foot and the
kg are moved by the patent frequently to
Prevent the development of pressure areas
where the foot rests on the bed Physiother
2Py s nsed to keep the joints mobile and to
ad muscle tone m the rest of the leg and the
body Heat is not applicd, as it would m
Crease the metabolism of the cells thus re
qunng more blood which s not available
1f infection is present, anublotics are
sarted. By reducing the infection and the
swelling there may be enough improvement
of the blood supply to kecp the gangrenons
Process to 2 mmumum. Due to poor circula
"b'fkhrg:domlhou]dbcprucﬁbedtocn—
fure an effective concentration In the affected
trea. Before the day of antibiotics the 1n
and the swelling would cut down the
blood supply and the gangrene would ad-
Vance rapidly up the foot and the leg.
advances by thrombosis When
u’ﬂlmcnlcenntobepmgmuwcandtherc
B connderable pain, 2 10 to 14 day course

of heparin is started The heparin seems to
help control the pain as well as to prevent
advancing of the gangrene Heparin 1s given
intravenously 75 mg 5 times per day With
this dosage there has been very Httle trouble
with bleeding

Engelberg and Massell® have used heparin
in peripheral vascular discase with some ben
cfit in walking tolcrance Woldow er al?
have shown that heparin had a lowering effect
on lipemla i normal subjects and there was
also o reduction of the gamma globulin con
centration  This supgests that a heparin
globulin reaction may be related in the clear
ing of hipemia

Drug therapy 1s somewhat himited in cases
of gangrene of the foot Two types of med:
catton are in use Ome type tends to merease
the blood flow Among these are aminophyl-
line Priscoline micotinic acid and papaver
me. If some spasm 1s present, they may be
of value The other type of drug used is onc
that controls pamn. It 1s best to avod nar
cotics salicylates given at regular intervals
with sedation control most of the pamn
gangrene is usually pamless. Alcohol by
mouth may be tned for its sedative and vaso-
dilating effect.

If t1=re is a marked degree of vasospa m
determined by the different tests a sympa
thectomy should be considered Because the
tests are not always conclusive preliminary
paravertebral block may be tried. If the foot
temperature is increased, a sympathectomy is
indicated. The sympathectomy of course
will not cause a reversal of the gangrenons
process but rather keeps it from progressing
and 1t does warm the Jog and the foot so that
they will be more comfortable

A casc report shows the favorable out
come where amputation was advised by soms
consultants B k. a 62 year-old female who
had diabetes of 15 years duration, was ad
mitted to Henry Ford Hospital in December
1951 for treatment of gangrene of the nght
foot. She had stepped on a concrete block 3
weeks before zmdzweehlntcrnlarge
blister appeared on the plantar surface of
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the foot. The blister broke and bloody pus
was discharged.
Examination on admission showed an ex
tensive gangrenous ulcer on the sole of the
right foot. There was evidence of swellmg
and mflammation The admitting tempera
ture was 103 , hemoglobin was 97 W.B C.
18,200 2nd blood sugar 154

The patient was placed on penrcilin and
was grven blood. A surgical débridement was
dore. On the seventh hospital day, the foot
was opened widely For 30 days saline soaks
were used, alternating with streptodornase
and streptokinase After 30 days the wound
had cleared and healthy granulation tissue
was present, Three months after admission
the area was débnded, and a dermatome
skin graft was done After 3% months of
hosprtalization, the foot had healed, and the
patent walked out of the hospital without
crutches and with a usable foot.

CONSERVATIVE
SURGICAL PRINCIPLES

Injudicious mechanical instrumentation in
the local care of open foot lesions may do a
great deal of harm An active thrombosts
may be precipitated m adjoinmng healthy tis-
sue by attempts to separate dead tussue be
forc the proper ume The instinctive de-
sice to do something extensive must be
curbed, and only inspection and very gentle
palpation with light pressure should be used
during examinations The low witality of the
tsues always must be kept in mind. Tournt
quets and clamps must be avolded, and the
finest concepts of plastic surgery should be
adhered to 2

F B aged 64 had lost hus right leg above
the knee 3 years before admission. He was
able to walk with an artificial limb but de-
veloped a callus on the left great toe which
later ulcerated. The toe became gangrenous
After 2 weeks the toc was dry and the gan
grene was sharply demarcated. Altbough the
toc was removed with a mmimum of trauma
to living tissue mfection occurred in the ten
dons and the metatarsal bone and healing
was delayed 6 months until the head of the

first metatarsal was extruded spontancomly

If circulatory Impairment is not sufficient
to cause tissuc atrophy in the foot, conserva-
tive foot amputations may be successful,
Here as in repams after trauma, as moch
viable tissue a5 possible should be conserved,
Also as much of the metatarsals as ponsible
should be saved as any additional length
improves the walking ability

All pertinent phases of a patients lic
and physical conditron must be explored to
determme the best method of treatment The
financal posrtion of a patlent and his family
his capacity for work, his ability to use a
prosthesis the degree to which he will ad
here to a medical program and adwice and
the condition of the opposite extremity arc
to be considered.

In our hands the results of a conservative
attrtude with the employment of all measures
short of amputatton have given very en
couraging results Antibiotics by controllmg
infection have removed the urgency of am-
putation.

An unusually extensive self amputation i
illustrated in the case of H M., aged 76 In
a period of 10 yeers ho had lost 7 toes, ont
after the other as a result of atherosclerons
and dry gangrene Gangrene involving the
remaining 3 toes and extending into the met
atarsal portion of the foot scemed to war
rant removal of the leg above the knee (Fig.
5) However the patlent wes reluctant to
undergo surgery and after a 2 year period
the toes together with the heads of the met
tarsal bones, became mummified and
dropped off Following this soon the foot
was completely healed.

Penucillin was admimistered during short
febrile periods. No surgery was performed.

The principles of conscrvative therapy are
given m the following outline
Adequate ncisions for infection
Antibiotics
Trial of conservative management
Débndement
Local amputation
No tourniquet or tight dressing

v h W=
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CONCLUSIONS

| The conscrvative management of din
betre foot complications gives surprisingly
good results Many patients respond to »
conservative program  where at an carlier
date major amputations were considered to
be necessary

2 The avoidance of trauma of every type,
meluding injudiclous probing and handling
is of greatest importance 1f success is to be
obtained.

3 A carcful program of management is
essential
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Le Pede Diabetic

Summario in Interlingua
In tanto que le expectate duration del vitn
de patientes diabetic devent plus grande

complicationes vascular del extremitates infc
tior sc¢ incontra plus frequentemente  In
multe casos gangrena ¢ infectiones es Initiate
per inadequate pedicurn o per negligentia
resultante 1 trmuma ewvitabile  Un melior
cducation del patiente poterca evitar fe ma
foritate de iste complicationes

Lesiones que a prime vista pare esser sin
spero monstra a vices un certe melioration
post un o duo dics de reposo St le infection
es subjugate per medio de antibjoticos, Je
tractamento conservative pote esser continu
ate sin risco ¢ resultatos favorble pote
csser attingite sin intervention chirurgic

Un cxtension del processo gangrenose ¢
non presentis de signos de curation es incon
trate frequentemente si un amputation es
niscate 1 un pede con forte reduction del
fluxo de sanguine In iste situation gan
grenose digitos del pede pote curar 3¢ post
aute-amputation  Un amputation chirurgic
deberea effectuar se 1n tal casos supra Je
genu pro assecurar un adequate apporto de
sanguine pro le processo curative Le perdita
de un pede ¢ le resnltapte ambulation per
medio de un prosthese augmenta le effortios
del remanente pede que usualmente suffre
de un simile grado de impedimento circula
tor. Asw le resultato final pote esser I
perdita de ambe extremutates inferior Le
plus grande importantia debe esser attribuite
al evitar de omne genere de trauma, mclu
dente omne injudiciose probatura ¢ manpu-
lation
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the foot. The blister broke and bloody pus
was discharged.

Examination on admission showed an ex
tensive gangrenous ulcer on the sole of the
nght foot. There was evidence of swelling
and inflammation The admuthing tempera
ture was 103°, hemoglobm was 97, W.B C
18,200 and blood sugar 154

The patient was placed on perucillm and
was given blood. A surgical débridement was
dope. On the seveath hospital day the foot
was opened widely For 30 days saline soaks
were used, alternating with streptodornase
and streptokmase After 30 days the wound
had cleared, and healthy granulation tissue
was present. Three months after adaussion,
the area was débnded, and a dermatome
skin graft was done After 3% months of
hospitalization the foot had healed, and the
patient walked out of the hospital without
crutches and with & usable foot.

CONSERVATIVE
SURGICAL PRINCIPLES

Injudicious mechancal nstr 10m in

first metatarsal was extruded spontancously

If circolatory impairment 15 not sufficient
to cause tssue atrophy in the foot, conserva-
tive foot mmputations may be successful.
Here, as in repawrs after traums, as moch
viable tissue as possible should be conserved.
Also as much of the metatarsals as poasible
should be saved, as any additonal length
improves the walking ability

All pertinent phases of a patients hfe
and physical condition must bo explored to
determine the best method of treatment. The
financial position of a patient and his family
his capacity for work his ability to uwse &
prosthesis the degree to which he will ad-
here to a medical program and advice and
the condition of the opposite extrenuty are
to be considered.

In our hands the results of a copservative
attitude wath the employment of all measures
short of amputation have given very co-
couraging results Antibiotics by controfling
infection have removed the urgency of am-
putation

the local care of open foot lesions may do a
great deal of harm. An active thrombosis
may be precipitated m adjoining healthy tis
sue by attempts to separate dead tissue bo-
fore the proper time The nstinctive de
suwe to do something extensive must be
curbed, and only inspection and very gentle
palpation with light pressure should be used
dunng exammations The low vitality of the
tissues always must be kept m mind, Tourni-
quets and clamps must be avolded and the
finest concepts of plastic surpery should be
adhered to 2

F B anged 64 had lost lus nnght leg above
the knee 3 years before admission He was
able to walk with en artificeal limb but de-
veloped a callus on the left great toe which
later uleernted. The toe became gangrenous
After 2 weels the toe was dry and the gan
grene was sharply demarcated, Although the
toe was removed with @ munimum of trauma
to hving tissue infection occurred m the ten-
dons and the metatarsal bone and healing
was delayed 6 months uotal the bead of the

An lly extensive sclf amputation 15
illustrated 1n the case of H M aged 76 In
a period of 10 years he had lost 7 tocs ane
after the other as a result of atherosclerosis
and dry gangrene Gangrene involving the
remaining 3 toes and extending into the met
atarsal porton of tho foot scemed to war
rant removal of the leg above the knee (Fig
5) However the patient was reluctant to
undergo surgery end after a 2 year period
the toes, together with the heads of the mets
tarsal bones became mummified and
dropped off Followmg this soon the foot
was completely healed.

Penlkillin was admunistered durng short
febrile periods. No surgery wes performed

The panciples of conservative therapy B¢
given n the foliowing outline

{ Adequate incisions for infection

2 Antibiotres

3 Trial of conservatlve management

4 Débridement

5 Local amputation

6 No tourmiquet or tight dressing
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CONCLUSIONS

1 The conscrvative management of dia
betic foot complications gives surprisingly
good results Many patlents respond to a
conservative progeam, where at an carlier
datc major amputations were considered to
be necessary

2 The avoidance of trauma of every type
including Injudicious probing and handling
Is of greatest importance il success 1s to be
obtained

3 A careful program of management s
essentlal,
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Le Pede Diabetic

Summario in Interlingua

In tanto que le expectate duration del vita
do patientes diabetic deveni plus prande

complicationes vascular del extremitates infe
rior s¢ incontra plus frequentemente In
multe casos gangrena ¢ infectiones cs initiate
per inadequate pedicura o per megligentia
resultante in trauma evitabile  Un melior
cducation dcl paticnte poterea cvitar le ma
joritate de 1ste complicationes

Lesiones que o prime vista pare esser sin
spero monstra o vices un certe melioration
post un o duo dics de reposo  Si Je infection
es subjugate per medio de antibloticos le
tractnmento conservative pote esser continu
atc sin risco e resultatos favorable pote
esscr attingite sm intervention chirurgic

Un cxtension del processo gangrenose ¢
non presentia de signos de curation es incon
trate frequentemente st un amputation es
riscate in un pede con forte reduction del
fluxo de sanguine In iste situation gan
grenose digitos del pede pote curar se post
auto-amputation  Un amputation chururgic
deberen effectuar se in tal casos supra le
genu pro assecurar un adequate apporto de
sanguine pro le processo curative Le perdita
de un pede ¢ le resultante ambulation per
medio de un prosthese augmenta le effortios
del remanente peds que usualmente suffre
de un sumike grado de impedimento circula
tonn  Asst Je resultato final pote esser Ie
perdita de ambe extremitates inferior Le
plus grande importantia debe esser attriborte
el evitar de omne genere de traume, melu
dente omne injudiciose probatura ¢ manipu
lation,
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External Pin Fixanon Used 1n
Fractures of the Mandible®

Huce D Burke, DD S

In considenng the treatment of fractures
of the mandible we find that they require
a specinlzed treatment, which s directed
toward the establishment of 2 normal finc
tion of the jaws and the teeth and the pre
vention of infection and facial disfigurement.

The clasmification and the zonmg of frac
tures of the mandible s important, and we
have set up the following outline for mandib-
ular fractures

1 Fractures occurring within the dentt
tron, that s, those found m the areas oc
cupied by the teeth

2 Fractures postenior to the dentition
namely those found in the angle of the
ramus

* Presented at a mesting of the Amerfean Frac
tore Assoclation Houston, Texas, Oct., 1954

3 Fractures of the neck of the condyle

4 Fractures of the head of the condyle

5 Fractures of the coronoid process

6 Fractures occurring 1n the edentulous
mouth. They may be found in the symphysis,
in the area of the mental foramen in the
angle 1n the ascending ramus in the condylo
and in the coronold process

The mechanical factors to be accomplished
are

1 Reduction of the fracture

2 Fixatfon of the fragments

3 Normal restoration of the occlusion of
the teeth

Nothing 1s so conductve to early fracture
healing as the positve maintenance of align
ment and accurate apposition of the frag
ments The constant mamtenance of com

Fra. 1

pin 0 the lower fragment, provided that the pin fs embedded in

cortxcal bone

192

(Left) Shows positron of pins in upper fragment of condyle
fracture (Righs) Drstal portion of mandible showing pasition of pin In
lower fragment, Two pins arc placed In the upper fragment and = single

hard






84 Fractures of the Mandible

Fto 3 (Case 1) (Left top) Boy 5% years
The symphysis

of age was struck by a car

of

the mandible was fractured, and there was extensive intra-oral trauma  The right humerus
also was fractured Extenior view of both fractures (Left bottom) Lateral view of de
ciduous mandible showing positlon of tooth germs Pins must be Inserted below tooth germ
sac (Right top) Three wecks after operation (Right bottom) Nine weeks after opern
tion showing good formation of bone structure

coming the muscular actron and establish
ing a normal occlusion and natural faw func
tion If we by pass this important thought of
normal occlusion and natural jew function,
we certainly have nussed the boat,” because
if a fractured mandible is reduced 1n a faulty
posiion  the defornuty produced and the
subsequent impatred function are so irksome
to the patient that he will endure almost any
ordeal necessary to have this correction
made later on 1n life Therefore we must do
the job well

This brings to mund the thought that we
must see well what we are going to do and
do well what we see Consequently we must
have good roentgenograms in makmng a
thorough examunation of the mandible

Rught and left lateruls of the ascending
ramus incorporating the head and the neck

e

1

of the condyle and also the coronold process
should be taken An anteroposterior view
should be taken to show the symphysis and
the body of the mandible and an occlusal
view should be taken to check the position of
the teeth

These are the 4 basic pictures that should
be taken 1n the routine examination of the
mandible Others may be taken If one deems
1t pecessary

PIN TOPOGRAPHY

In placing the pins in the tissue and Into
the bone itself strct asepsis is necessary
and the extra-oral field must not be con-
taminated with the mntro-oral contact. The
patient is draped, and points for insertion of

pins are selected, being careful not to place
the pins too close to the line of fracture (at



Pin Topography

Fio. 4 (Case 2) (Left 10p) Girl 18
years of age, was in an automoblle acci
The symphysss and the neck of the
tiaht condyle were fractured and there
Y23 medial displacement of the condyle
head. Thu was reduced and fixed wathout
mmﬂm Preoperative roentgeno-

(Left center) Model to aid in demon
strating the position and the approximate
size of the rubber dam A long string of
dental floss or suture material is attached
to the roll and draped outside the patrent s
mouth to prevent his swallowlng the roll of
rubber dam.

(Left bottom) With the elastic traction
in the anterlor part of the mouth and the
rubber dam in pomtion in the posterior
part of the mouth the lower fragment hs
depresied and the neck and the head of
the condyle thereby are freed. Then, by en-
gagng the pin 1n the upper fragment, the
upper fragment s repositioned and re-
duced into its normal alignment, as shown
here

{Right top) The intra-oral applance
now I3 removed from the a
shown It was decrded to leave the intra
oral appliance on the mandfble because
the alignment of the fractured symphyss
was very satisfactory

(Right bottom) Close-up of external
appliance with curved bar as designed by
Dr David Murphy




188 Fractures of the Mandible

o E_’\?{&,a

lenst 6 mm away from it) Pins are put In
at 2 70 angle along the ferlor border of
the mandible mcorporating as much of the
outer and the mnner cortex as possible We
place 2 pins in each fragment. Pins are held
together by a small bar and the bar of each
fmgment 15 held in place by a master bar
Pins must be placed so that the soft tissue
ts left in normal position otherwise if the
skin rs distorted and under tension, we shall
have pressure necross of the soft tissue caus
ing severe drunage.

In fractures of the head and the neck of
the condyle we are limited as to the ap-
pliance that can be used. The open reduc

-y

Fio 5 (Case 3) (Left
top) Tree tnmmer 24
years of age, fell out of a
tree and fractured the left
angle of the mandible and
the peck of the right con
dyle. Preoperative roent
geoogram.,

(Left bottom) Postop-
erative roentgenogram

[ /4

(Right top) Lateral view of adult mandible the
buccal plato having been removed, This (ffustrates the im-
portance of keeping pins at the infenior border of the
mandible. Pms were removed after 10 weeks and re
sults were satisfactory

(Right botiom) Anterlor view

tron method is used and Is reported as satis-
factory It 1s described as follows

An angular vertical meston is made the
condyle 13 exposed and a hole rs drilled In
the upper and the Jower fragments Then a
stainless stee] wire Is inserted, the fragments
are put mto pomtion and the Inclston s
closed The results as reported, are satis
factory However it has been our experience
that these fractures that occur in the neck of
the condyle can be reduced with external pin
fixation without open reduction.

The condyle which js the articulating sur
face of the mandible measures from 15 to
20 mm long and about 8 to 10 mm. thick



Pin Topography

Fra. 6 (Case 4) The patient a porter for the Pullman
Cempany sustained a fracture of the jaw which evidently
involved both mandibular rami when the train on which he
wxs emploved collided with another Reduction was ef
fected by Roger Anderson mandibular apparatus  This
?‘c the patient mobdility to cat and made him more com
ortable. At time of discharge from the hospital the jaw
» 1 healed. The Roger Anderson pins and bars and the man

(Top right and two lower illus-
trations—Burke, H D Murphy
D L., and McNichols W A.

dibular apparatus were removed.

Its fong axis is at right angles to the plane of
the mandibular rmmus In locating the head
of the condyle bisect the tragus of the ear
and make a stab puncture with the pin about
6 mm. anterior to the hine bisecting the tragus
of the ear The pin is carrted inward until
it has engaged the lateral pole of the condyle
The pin should be carried 1nto the head of
the condyle about 18 mm. and it must be
carned parnllel with the long axis of the
head of the condyle to ensure proper reten
tion. If m doubt, the best way to check this
s with roentpenograms It is always wise to
measure the length of the condyle by means
of X rays before makng the wnitral puncture
However after the pin hos been inserted, 1t
18 well to follow up with an x ray picture to
we whether or not the pm has penetrated
the medial pole of the condyke If this has
bappened, the pin should be re-engaged with
the chuck and backed out until the pin
5 flush with the cortex of the mediat pole
A second pin is put 1n well down into the
ek of the condyle in the upper fragment
2nd the customary bar uniting the two pins
% engaged. This gives us a handle to aid 1n
rducing the upper fragment. Then 2 pms
M placed in the lower fragment which

AMA, Arch. Surg. 51279 282)

would be the ascending ramus and, as we
have said before we like to position these
pins at an angle of about 70°

After both pins are put into position the
customary bar s attached to these 2 pins
and then the attempt for reduction is made.

However 1if there Is too much muscle in
terference we resort to mtra-oral traction,
which may be described as using 2 wire
splints that are bent to conform, one to the
upper arch and one to the lower arch and
they are wired to the individual teeth. On the
labial surface of these bars is a small button
like projection, and the tecth are brought
into occlusion and held there by atteching
elastic bands to the anterior part of the
mouth

It must be remembered that we do not
depend on the mtra-oral method for fixation
of the fragment. We merely uwse the intra-
oral traction to overcome the trsmatic con-
dition that exists from the injury which has
caused, in a majorty of cases the over-
nding of the fragments We rely on the
insertion of the pins for the reduction and
on insertion of the bars for fixatlon

It 15 essennal that we pet the fragments m
proper alignment before they are fixed.
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Sometumes this takes several days because
the tension needed to reduce the fracture and
overcome the pressure of the injured muscles
cannot be excrted at any one timo

With the pins in position and with the
tension withuin the mouth by the elastc
bands we can jockey the fmctured parts
1nto normal apposition

Once this has been accomplished, the
fragments are fixed by the external bars that
are hooked on to the pins  Consequently we
are finshed with the intra-oral traction.

The sooner we can dispose of the mntra
oral appliance the better off we are because
with this appliance removed 1t 1s much easter
to kecp the mouth clean Also we can put
the patlent back on a normal diet which 15
very Important.

In conclusion 1t might be sald that the
majority of fracture cases, regardless of the
part of the body in which they occur will
produce satisfactory results, if they are han
dled properly

QUESTIONNAIRE FOR REVIEW OF EXTERNAL
FxXATioN OF FRACTURED MANDIBLE

(Results Anatornic Functional, Economic)

We are interested 1n your progress during
the time your fracture was treated and also
smce your recovery  Please answer the ques
tions listed below

1 Did you have any discomfort round
the pins or fracture site after the first week of

wearing the appliance?

2 If you did have discomfort how soon
after pinning did you notree it?

3 Were you abls to open and close your
mouth and masticate your food withount any
discomfort?

4 Were you able to brush your teeth and
keep your mouth clean?

5 Did you have any dranage round the
pms? -~ —

6 Did you have any dn;inag—: from the
place where the pms were removed?

7 Is the jaw as comfortable and strong
and as useful as before the njury?

Frxation a Spinula Externe
m Fracturas del Mandibula

Summario in Interlingua

In fixar fracturas del mandibula le spinulas
debe esser placiate de manern que ke texito
molke remane in position normal. $i tension
o distortion del pelle resulta le position del
spmulas responsabile debe esser camblate S
un assistente placia su digitos intra lo bucea
del patiente Ille pote exercer un contra
pression que es de grande adjuta in e in-
sertion de spinulas in non fixe fragmentos.

Esseva usate le apparato mandibular de
Roger Anderson In combmnation con ke spin-
ula mandibnlar de Leo Winter Le spinula
de Winter esseva prefente a cousa del filettage
specal que es gravate in su puncta tnangular
Marcas de graduation In Je trunco del spinula
es de adjuta In estumar le penctration attingite

Le spinula es attachate a un forator man-
ual Le prime punctura cs lanceate in le tex
1to molk a un angulo multo proxime al medio
mter 60 ¢ 75 grados

Le major objectivo es placiar le spinula al
margine Inferior del mandibula e mcorporar
Ie externe ¢ le interne cortice sufficientemente
pro obtenr tm bass secur pro ke spinula dur
ante le Integre curso del processo curative

Omne fracturas mandibular pote esser re
ducite immeditemente Le functiones del
mandibula ¢ le occlusion del dentes es restau
rate ol norma. Le mntegre procedimento e
clar ¢ directe  Tllo es facile & surveliar Ele
patiente pote retomar a su activitates normal
post un multo breve Intervallo
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190 Carpometacarpal Dislocation

subject of this report. This review is con- dislocation of the carpometacarpal jomt of
cemed primarily with posterior dislocation  the thumb was associated with carpometa-
of the 4 medial metacarpals However when carpal dislocanon of the 4 medial fingers,

Fro 1 Roentgenograms on admission to hospital Posterlor disloca-
tlon of the 4 medial metacarpals on the carpus.

Fia. 2. Reduction obtained by extension
and flexion of the wrist,
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the cases were included for study, for in
every instance, it appeared that the dislocated
carpometacarpal joints of the thumb and of
the fingers presented 2 scparate problems

The subject of carpometacarpal disloca
tions was reviewed by Waugh and Yoncey1®
in 1948 with an extensive bibliography

The first table drawn from their report
emphasizes the infrequency one meets with
dislocations of the carpometacarpal joints
other than the thumb Note that few au
thors were able to report more than a single
case The second table by Schnek from
Bohler 2 indicates the rarity of carpometa
carpal dislocations in refation to other carpal
mjunies It 15 not surprising that the text
bools on fracture treatment devote only

few lines to carpometacarpal dislocations of
the fingers

The present case Is that of a 10-year-old boy who
fell approximately 15 feet from a tree  On the right
he sustained & compound epiphyseal upamion u!
the lower end of radivs. Approximatel
inches of the bone was ex and the e{n}:
plate was grunly contaminated On the Ieft th

due to shortening md

was on obvious def

thickening of the hand bases of the 4 medial
metacarpals could be palpated on the dorsum of
the carpus. Roentgenograms (Fig. 1) conflrmed
the presence of a posterior dislocation of the 4
medlal nls. The patient was admitted to
the hospital and under general anesthesia, surgery
was performed  Prior to starting on the nght upper
extremity the carpometacal dislocation on the
feft was manipulated A crepltation was felt, and
this was Interpreted as an indication that reduction
of the disfocation had been obtained. Attention was
then directed toward the débridernent and reduction

Fro 3 Fmal result after 4 wecks immobilzation Note partial recur
rence of the luxation
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of the compound epiphyseal on the right,
followed by closure of the wound and applicatron
of » long arm caat. The left forearm and wrist were
then immobilized in :ugnr ng” plaster of Paris
rpl‘nhwh.hl.hewrbtinulo rewumrc
perative swelling b Ity The wound at
I.bc t wrist drained slightly for 3 weeks and then
Postreduction films of the left wrist were
lnlu'pnlcdudmwlnsllunhlmofthe
dislocatron. So ono week following Infury the feft
wrist was ted. Portable films were taken
at surgery with the wrist 1n extemion and wrth the
wrist in flexfon, and it was found that the latter
position resulted in a better reduction (Fig, 2) The
forcarm and the hand were immobilized in a
terlor plaster of Parks splint in severe flexion. g.;
sequent g (Fig. 3) led a partial
recurrence of the fuxaton, Immobllation was
discontinued at 4 weeks. The patient had visible
consisting of a ridge on the dorsum of
d. Function has improved steadfly and

defo
the Jeft

is now quite satisfactory (Fig. 4 and 5) Further
surgerymnotdalrcd forman:dclmpmmwm
and was not indicated for fi p

Reviewing case reports revealed that pos-
tertor dislocation of the medial 4 meta
carpals occurs much more commonly than
antenor  Tillaux1® reported an anterror dis
location which resulted from a fall on the
flexed hand Stimsonl® reported a sumilar
case Olper 10 in 1932 reported an anterior
dislocation as the result of an automobile
acadent. Closed reduction wn these cases ap-
parently was not difficult, and after 2 to 3
weeks of immoblilzation, excellent functton
followed The other cases of anterlor dis-
location that could be found resuited from

Appearunce of the hand

at the conclusion of treatment.
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direct trauma to the hand such as the hand s
being run over by a wagon wheel or caught
in the moving parts of machinery These
cases were associated with a compounding
wound. Suppuration was not uncommon and
the functional results of these cases were
not

Table 3 summarizes the data obtained
from the available case reports of posterior
dislocation of the medial 4 metacarpals It
should be noted that the trauma in each of
these cases was scvere Probably this de
formuty can occur as the result of one of
two mechansms In some cases, 1t appeared
that the force was indirect namely a hyper
fiexion of the clenched hand Such disloca
tions should reduce readily wath traction and
flexton and be stable with the wrist in hyper
extension. It is probable that other dusloca
tons are produced by a direct force against
the palm of the hand by an object which
allows the wnst to move forward without
restramt. Examples of this would be mbs of
atree a steering wheel or handle bars, that
were grasped in an effort to arrest the sub-

Jects momentum One might expect such
dislocations to be more difficult to reduce
and frequently to be unstable Referring
ngain to the table it ts noted that frequently
more than one manipulation was required,
and that recurrence of subluxation was not
uncommon Good function 1s customarily re-
ported even when there is no reduction

The followmng conclusions have been
drawn from this review

1 Closed manipulation should be per
formed as ecarly as possible becnuse of the
severe swelling that will follow

2 Reduction usually can be obtained by
traction in the flexed position If the wrist
is brought into extension with pressure over
the bases of the metacarpals the reduction
will be stable 1f the dislocation has been pro-
duced by indirect violence

3 If the reduction s unstable open op-
eration and mamtenance of reduction by
transfixing wires usually is indicated

4 Even though good reduction 1s not ob-
tained, fumction is likely to be good or ex-
cellent.

Fro 5 Range of motion at conclusion of treatment.
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Itis hoped that this report will be of some
e to others as the author is statistically un
hlely to encounter another such case *

" Adnowledgement iy due the 1ibrary of the
Amcrwan Collepe of Sutpeons for tranddations of
cre reporty appeating in the forelpn nerature
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Dislocation Carpo Metacarpal
Reporto de un Caso
Summario in Interlingua

Dislocation posterior del quatro metacar
pales al carpo es de occurrentia rar Le pre
sente reporto adde un caso al htteratura Un
pucro de 10 annos cadeva ab un arbore ex
un alttude de circa 5 m 1lle suffreva un
aparte scparation epiphysee del termino distal
del radio o un latere e un dislocation posterior
del ossos metacarpal 2 a 5 al altere latere
Le prime reduction del dislocation carpo-
metacarpal esseva considerate como inade-
quate  Pelliculas portabile monstrava post
remanipulation un melior reductron In flexion
que in extension  Assi le carpo esseva immo-
bilisate in flexion Tamen, il occurreva un
recurrentia partial del dislocation. Post le
completion del tractamento il remaneva un
deformutate visibile Nonobstante le func-
tionamento esseva bon

Esseva facite un revista del litteratura pro
definir principios de tractamento 1n possibile
casos futur Proque iste lesion s 51 rar le
conclusiones del studio es hic publicate
(1) Le manipulation clause deberea esser
e te le plus promp possibile a
causa del sever mtumescenta que seque 1n
omne casos. (2) Reduction es generalmente
possibile per traction m position flectite St
postca Je carpo es ponmite m extension per
pression super ke bases metacarpal, Ie reduc
tlon que resulta cs stabile st Je dislocation
esseva le effecto de violentta mdirecte  (3) St
le reduction es mstabile un operation aperte
¢ mantenentia del reduction per medio de
transfixion a filos de metallo es wsualmente
indicate  (4) Mesmo 81 Ie reduction obtenite
non es bon, il es probabik que le functiones
restablite es bon o excellente
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ectatol

Joun CuarnLEY, FRCS*

DLAR SPLCTATORS

I have very much enjoyed recelving your
ketters and as much as any I have enjoyed
the little personal comments and human
touches scattered smong the very uscful
scentific facts  These letters seem the 1deal
way of trylng to express those private opin
lons which one mught never dare to try out
fn public,

For my letter 1 would like to try to de-
velop some half-conceived 1deas concerning
the aches and pams of orthopacdic patients
and the rough and ready psychiatry which
we surgeons slowly teach ourselves to prac
tce Whether by the end of this ketter I shall
get anywhere in crystalifzing these rumina
tions, T know at the moment no more than
youl

I have just had or for that matter still
have & “tennis elbow " and about 18 months
20 I now remember having had a supra
fpinatos syndrome and though distinctly an
Loying I have found neither of these cond:-
s suffictently distarbing to make me
bother 1o have “treatment™ I find myself
Wwondering whether 1 must have a higher
freshold for pam than most of my patients
ot ®hether I have had both these conditions
@ milder degree than do the dozens of pn
L'mt“’mcmlsecxmydayofﬂmW«ackiua
g arty clnic. What a wonderful thing It

_—

* University of Manchester t of
o Sargery The Royal Infirmary Man-
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would be if we could measure pain quants
tatively by the number and intensity of the
pan mimpulses ascending the sensory nerves
and before these impulses impinge on the
sensory cortex! Perhaps some day this will
be possible

We all know that thousands of patients
sustain attacks of “lumbago and “fibrosi-
tis” without calling sn therr medical practl
tioners but I think that from our earhiest
student days we have token 1t as self-evident
that those sufferers who come to specialists
must therefore have “lumbago” and “fibro-
sitis” of a more serious degree than those
who stay away In a small percentage we
can elicit objective physical signs but the
vast majonty reveal only the subjective sign
of tenderness more or less localzed but
have we any proof that the sensory nerves of
these patients arc carrymg a scrap more pam
than what, in an ordinary phlegmatic indi
vidual would hardly be notrced?

There is of course the group of patients
who come with a mild pamn on the super-
ficzally plausible grounds that they know
patients who were told that had they come
to the doctor earller their condition would
have been treated easily How meany of thess
patients really are satisfied if they are merely
reassured by being exammed and told that
there 1s nothing wrong? Besically they are
all much happrer if in addition to being told
there is nothing wrong they are also given
some ‘treatment ” This 15 where all fres
Health Schemes collapse 1t 15 quite wrong to
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expect one crtizen to contribute to the treat
ment of another if that treatment is mercly
‘a liule bit of what you fancy” and is not
dictated by scientific medical necessity

As one who has a detached mterest m
human behavior and mannensms, I think
that most patients can be classified into two
groups (1) the serlously injured and dis-
eased (excludimg compensation cases) and
(2) the lumbago-sciatica fibrositis group
(without objective signs) I believe that
there is a detectable difference in the massed
personalities of, say, a hundred patrents un
der inpatient treatment for serfous accidents
or diseases and a hundred outpatients of the
fibrositis-backache group The former con
tawns a hugh proportion of patlents with some
quabty in their personality which makes one
warm toward them as sumple ordinary peo-
ple senously afflicted by a catastrophe  The
latter do not. One saw this m its most clear
cut form wmn military hospitels dunng the
war i our Bntish hospitals T always felt
that the wounded were exactly the same sort
and type of men that 1 was meeting in the
ordinary course of life but in the outpatient
department the lumbagos and the sciaticas
contamed a much ligher proportion of the
type of men whom one had no particular
desire to see agmin or to know what hap-
pened to them

One may argue of course that this s
merely subjective and mere prejudiee  that
it indicates the biased observer whose rec
ollections conveniently fit his theories But
1 do not think to because  The tojured and
diseased are of necessity an unselected cross-
sectlon of ones fellow men, whereas the
lumbago-fibrositis group Is a selected group
That 15 to say accidents and discase strike
the phlegmatic and the neurouc elements of
the human race equally and without dis-
cnmination and therefore the patients com-
ing to hospital reveal a proportion of “por
mal” individuals to “neurotic™ reflecting the
proportion in the general population Lum
bago fibrosius tenms-elbow etc  also will
stnke all categorres of the human race 1n

discriminately but, on the other hand,
patients who present themselves at hosp
will contain a much higher proportion
ncurotics becauss the decision to go to t
pital s 1mtiated by the patlent hrmself ;
13 not dictated by tho external fact that }
putal treatment 15 mescapablo

Let us now sce what the effect will be
applying the same clinical assessment to
“selected fibrositis  group that we ume
sciously apply to the “unselected disea
group From ordinary expenence with
unselected disease group let us suppose t
we have become accostomed to expect ab
10 per cent of patients to have a detecta
neurosis superimposed on their disease
subconsciously we apply the same prop
uon to the fibrosins group we now do it
contrasting the 10 per cent who are frar
cally hysterical against the remaining 90 |
cent who by comparison, scem to be m
mal I suggest that scen agmnst & differe
backgroand, even this 90 per cent wot
then be revealed as being distmetly abnc
mal in their threshold for pain

Those who enjoy an argument may mx
retalinte that it is all very well to divide p
tients into two groups—the unsckcted, ra
dom cross-section of humanity and
sclf-selected newrotics—but why not dvu
surgeons also nto two groups (1)
kandly decent thinking, slightly sentment
humanitarians typreal of a random cros
section of the human rece and (2) the co.
carping critics the cynics and the unsucces
ful clinrclans from whom patients jmmed
ately go to another consultant thi is
selfgelected group comprising the melas
cholics and the sadusts!

I am now getting even less sure than eve
where my rambling argument is leading!

Would 1t perhaps be true to say that sc
entific truth is more likely to be appreciate
1 the self selected cynical group than in th
genial unselected group? Might 1t be tru
(thls is a horrible thing to suggest) that th
nearer a doctor 13 to the Jgnorant, superstl
tions and unscientific layman  the mon
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prosperous would be his practice? Might
not o hysterreal doctor having himself a low
threshold for pain be more sympathetic and
considerate townrd his patients than one
who might have been brought up from chitd-
hood to admire the ways of hifc In ancient
Sparta? A “good doctor” must believe m
plcitly in what he recommends to his pa
tients but only an ignoramus can really be
Leve that heat, short wave dinthermy or
massage can cure “rheumatism ™

From the point of view of a surgrons
scentific education I think the practical sig-
nificance of these rambling thoughts s the
wvital importance of orthopaedic surgeons re-
tuning a comprehensive practice of “gen
eral” orthopaedics without exclusive special-
irauon Specialize certainly but never at
the expense of losing contact wath access 0
the whoke unselected cross-section of human
psychology The opinion of 2 »100 per cent
backache surgeon” (if such an awful thmg
were to exist) would be utterly valueless in
a discussion on fractures of the spine 1f that
“backache surgeon” were not continuously
n contact with the mass personality of un
slected discase and Injury A surgeon
doomed alt his Lfe only to see patients with
backache would soon lose the ability to rec
nize the personality of a “normal” man if

' ever were to sce one  The average psy
mtrist often regards as cured a patient
bom we would think as obviously “nuts.”
England many of us believe that time is
Fmng to show that the best disk surgery
bemg done by orthopaedists rather than

f ™eurosurgeons (how nice 1t is to know

that 1 am wnting a private letter to fellow
orthopaedists!) The traming of the neuro-
surgeon at least in England tends toward
that of the neurologest and the unpractical
physiclan rather than to that of the more
robust, man-to-man approach of the good
genernl surgeon or orthopaedist  Unlike the
orthopacdist, many neurosurgeons here do
not easily recognize minor grades of neu
rosis because they so rarely deal with pa
tients who are unquestionably “normal.”

So you see 1 dont, on the whole think
much of the average patlent with backache
Even an apparently successful result usu
ally has something to spoil the perfection
they are now often worried by z patch of
cutancous anesthesia 1if an autogenous ilac
graft hos been used. There is something
significant n the Jack of a sense of humor
which I always think is so very characterrs-
tic of the neurotic the average “normal”
man may curse his backache but he gener
ally laughs at it. To the normal mentality
the word lumbago suggests a music hall
Johe—but never a smile does it squeezs
from the neurotic

Well my dear fellow Spectators 1 find I
have not achieved the mspired thoughts
which at the beginnmg I felt might be some
where just round the corner—however 1t
has done nobody any harm, it has amused
me 1 a vague sort of way and your waste-
paper basket is near at hand.

Goodbye for now

Yours very sincerely
JOHN CHARNLEY
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Orthopaedics and the African

J H G ROBERTSON, M CH

DEAR SPECTATORS

My wife who 15 tounng 1 the Unuted
States wrote me the other day that out of
scveral hundreds of people whom she had
met and talked to only two owned to having
heard of Southern Rhodesla or knew where
it was She was asked whether it was 1n
Spain, or a part of Ceylon, and whether the
capital was not Timbuctoo So perhaps 1t
mught be as well to start by saymg that my
country ts a sclf-governmng colony—one of
those British contradictions in terms!—about
3% times the size of the British Isles and
situated right in the middle of south Central
Afnea with the Zambem Ruver on our
northern boundary and to the south the
other side of the Limpopo river The Union
of South Africa. Please note that we aro
emphatically not a part of the Unon of
South Africa nothmg upsets Rhodesians
more than this very common nusconception,

In 1890 this part of the world was a
blank on the map—an unknown and malar
ia ridden land mto which a few mussionaries
and ivory hunters had made adventurous
journeys  Because of stories of gold that
these hunters brought back  Cecll John
Rhodes wrung a concession from Loben-
gula, the king of the warlike Matabele tribe
who had subjugated the surrounding peo-
ples and sent up a column to occupy the
country They set up their flag in the center
of what 15 now the city of Salisbury about

* General Hospital Causeway Salisbury South

erm Rhodesia,
pierd

(OrtH ),FRCS ,ED*

a mile from where I am sittmg wntmg this
letter only 63 years ago A small hand(ul
of that ortgmal band of proneers survives.
What changes they have seen!

But 1t is pnmarily of the Africans that I
wish to wnte We do not know thelr num
bers at the time of the European occupatian
and we do not know their numbers now as a
census s not yet a practical proposition,
but there is no doubt at all that with modern
sanitaton malarfa control, famlno relief
vaccination for smallpox and so on ther
numbers are Increasng rapidly—some say
doubling every 25 years They outnumber
the European population by roughly 20 to
1

In the early days common humanty de-
manded that the Eu make medical
treatment available to the Africans No peo-
plo anywhere could have stood in greater
need of what Western medicane had to offer;
the amount of work to be done was enor
mous but, of course, the African couldbgz:

I for 1t himself So it came al
l;ap“tﬂbtbz PGag!vcmmmt, which means the Eu-
ropean taxpayer provided it free—doctors,
nurses, hospitals everythung. That was the
beginning of the Southern Rhodesian Medi-
cal Service to which I belong For many
years the African mauntaned an attitude of
suspicion and mistrust of the white man s
ways 5o that the Service remamed a small
one I oined 1t 20 years ago just before 1t
entered 2 phase of rapid expansion and d¢
velopment. A Government Medical Officer
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then had to be o Jack-of nll trades T used
to deal with smallpox cpidemics and malaria
prevention act as foreman of works when
new hosptal huts were built and operate on
anything that came along. A lot of the op-
erntive work was complicated midwifery—
the rdea that the African woman gives birth
to her child easily and painlessly is a myth
Cataracts, too I taught myself to do Al
though for a long time now I have not
strayed from the paths of orthopaedics 1
still think that there is no other satisfaction
1n surgery to compare with that of restoring
vision to someone who has been blind for
years  Life does not hold much for a blind
Afpcan.  Incidentally, my colleagues here
are now mserting an acrylic kens when they
do cataracts Africans particularly elderly
ones, lose or befoul their spectacles so easily
and the Inert implanted lens seems to be
exactly the right answer
Well, we moved with the umes special
zation came, and I was transfered to larger
hosprtals and concentrated on orthopaedic
work. For 10 years I was in Bulawayo
down in the South on the fringe of the desert
That fs the address that most of you have—
the Memoral Hospital In Apnl of this year
I came up to Salisbury the capital to be in
charge of the group of hospitals here I still
do not know that I have done the right
thing. Adminstrative work tends to intrude
on the time that I would wish to sct aside
for cliiea, ward rounds and operating
Now to give you some 1dea of the special
problems of orthopaedic work here  First
and most important 1s the extraordinary
difficulty of keeplng records of your cases
The African cheerfally subscribes to the
Pirase “Whats in a name?” He changes
I quits readily—that 12 s European
name—Charhe Jim Fish Cigarette
ot whatever 1t may be and although he al
¥2y3 retams us tribal or vernacular name
hat 5 usnally not reducible to Enelsh
spelling, and 1t elways begins with an “M”
Myway which makes filing awkward He
h"maddlm,thcreisnommlpostaldc

livery so you cannot get him to come up
for a rcgular checkup  We are beginning of
course to get a scttled population of African
middle class in the two cities but that is a
recent thing and the bulk of our work is
still with the more primitive folk So I cant
give you staustics  Although most of my
work has been with Afmcans our service
setup leaves me free to undertake consultmg
worh—which 15 all European and m add:
tion 1 sec European schoolchuldren police,
army trances Air Force personnel and so
on as part of my official duties—so that 1
am in a good position to appreciate the dif
ferences between the races as they occur m
practice  Some of these I hope to be able to
tell you about

Some time ago some Spectator reviewed a
number of conditions starting with the feet
and working upward. That has the ment of
simplieity anyway and I shall do 1t that way
too

Before 1 start though—a word about
kelord formation The African s of connte
pecultarly lable to it and 1t enters mnto one s
constderation when any form of surgery s
contemplated. So much 1s this the case that
many tobes pattern themselves m the most
claborate way with o mass of keloid scars
which they induce by rubbing powdered
root nto superficial skin incisions

T do not find the recommended practice
of irradiating the shin with x rays both be
fore and after surgery Is as successful as the
books make it out to be Several other sur
geons agree with me that there seem to be
times when the individual will form kelord
and times when he will not. What basis this
may have in hormonal fluctuations I do not
know but I believe 1t to be the case A
practical point of interest 1s that m many
cases you can spot the wound that 15 going
to develop keloid overgrowth before the
stitches are taken out—the patient com
plains of a pecular pain in it, which 1s not
due to sepsis. Often jt Is descnibed as a
“tight feeling

Foot troubles—with one exception dealt

—
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a coupke of tennis balls This condition al
ways is due to syphilis but is one that I do
not remember having seen mentioned 1n the
Lterature

We see a lot of ostecomyeltis always of
the staphylococcal type with insidious onset.
The fulmmating streptococcal type present
i an acutely fIl child simply does not
occur in the African yet we see 1t m the
European The antibiotics of course do
not touch the chronic staphylococcal vanety
and we go 1n for somewhat heroic diaphys
ectomies—and often get a sound and useful
Itmb

Tuberculosis 1 our No 1 problem both
from the medical and the surgical angles
When 1 started practice here there was 0o
problem the African got his tubercalosis as
a “gulloping consumption” and died of a
miltary spread in 8 matter of weeks or
months. Today his resistance has developed
to a point where all the chronie pulmonary
and bone lestons are found, and we cannot
begin to provide adequate treatment for 2l)
the sufferers  There 1s no essential difference
between the bone and joint tuberculosis of
the European and the Afncan except that
resistance tends to be less in the latter Also
we often see the cases in a late stape 2 con
ditron that never would have been allowed
to develop 1n the European before seeking
advice In some ways this 1s not as bad a
thing as it sounds. [ am being hecctical here
but I am tmpressed with the number of tu
bercular jomts that ] see that have attalned
arrest of the disease and bony ankylows
without treatment of any kind. They aro all
distorted, of course the hips are flexed to
a nght angle and adducted, the knces sim
ilarly flexed. The sofferers simply lay on
their backs and assumed the position of least
discomfort, which wes presumably where
the opposing muscle spasim canceled out The
number of these joints that fused without
treatment was 1 am sure, better than that
attained when one got the case dunng the
invasion stape and used tmction and 1mmo-

bilization in a plaster cast in the orthodox
position. There 13 a Jesson to be learned here
I feel Wilkmson, of the Black Notley San
atorium in England, if I understand him
aright, advocated an 1ntertrochanteric osteot
omy 1n the tubercular hup 50 as to allow the
head and the neck to take up a posion
most conducive to healing, while allowng
the leg to be brought down into the position
of function I have not exactly gone n for
neglect as a deliberate policy but some of
my patients on whom I have dono a late
osteotomy have given me better results than
cases treated more orthodoxly from the be
ganmg [ like a quiescent TB knee with
fim fibrous ankylosis in night angled flex
ron. The operation to get bony union m ex
tension s casy and there is no need to put
Steinmann pms through the bones to get
firm appositton—the contracted hamstrngs
do the job beautifully holding the tnmmed
bone ends together firmly

About backs T am interested in low
backache and see a Jot of it in Europeans
I have a disk syndrome myself, which sharp-
ens the interest. Our European population
are the worst disk syndrome sufferers any
where, I should think The number of Afri-
cans that I have scen with the full-blown
syndrome I can count on the fingers of one
hand—and some of those cases were doubt
ful. Yet it is the Afncan who does the
heavy manual labor and on roentgenograms
you find all the anomahes and the abnor
malitres of the lumbosacra] region that you
do in the European Why should there be
the discrepancy? I can only suggest some
pomts that may be significant. Fint, the
African has, racially a more pmnauna:d
lumbar lordosis than the European Scc
ond, ho 15 & great walker and consequently
his Jower back muscles are well developed
Third, he does not go about i motor cars!
Rhodesia 15 in the proud position of world
leader when it comes to the mtio of motor
cars per head of European population—
there are about twice as many as in the
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States they tell me I dont think the high
Incidence of the disk syndrome can be dis-
sociated from the use of motor cars

1t seems to me that as one bumps along
mile after mile particularly in the dnving
positon, with the lumbar lordosis undone
one must be submitting the posteror part
of the annulus and the postertor common
ligament to continuous nsult injury and
strain  No wonder laxity and protrusion
develop

1 suppose that wniting from Central Afnca
some reference 10 witcheraft 1s expected of
one We have plenty of it However avi
lized he may appear on the surface every
African will revert, when things go wrong to
the beliefs and the practices of his ances-
tors

Most of these are crude and hardly worthy
of senious attention but not quite all are so
In the rany hills of our castern border there
is a cunous custom—the use of professional
thieves, You do not steal a thing yoursclf
to do so would be dishonest but there is
nothmg against employing a professional
thief to steal it for you at a prearranged fee
These professional thieves—"goros”  they
are called—use a powdered root which they
scatter on the embers of a fire when their
intended victims are crouched round warm
mg themselves  The active prmciple of the
root, whatever it may be s given off in the
smoke that results The effect it produces 15
to bring about a sort of paralysis of the will
to acton without 1n any way affectmg con-
sciousness. A friend of mune who had 1t
done to um told me that be watched 1n a

detached sort of way while the thieves took
his riflc and his clothing and made away
with them He knew what was happening,
and knew that he ought to do something to
stop 1t, but as he put it he “just didn t care
about it at all Tt didn t scem worth bother
ing about.”

The native name of the root is known
but the identity of the plant I never have
been able to discover  The thing that strikes
me 15 that 1t might provide a wonderful pre-
operative medication if one could get hold
of enough of it to experiment on and obtam
a purified extract I shall go on trying

I have rather enjoyed getting some of my
theories off my chest Most of you refer to
congresses and conferences which you at
tend as a matter of course 1n this part of the
world distances are vast and people of like
wnterests too far apart to make anything of
that sort possible So this postal contact
means a lot to someone like myself 1t helps
to keep one on tiptoe I should like to
thank the many people from whom I have
recerved sumulating and helpful 1deas 1
hope that I may have interested you, too

Practice among Africans is bedeviled by
the languapge difficulty ‘There are 15 or 20
languages spoken m my wards every day
1 speak 3 'Ndebele Shona and Chinyanja.
In 'Ndebele we have a pleasant form of
greeting  ‘Mehlo Mhlope ” meanmg “T see
you with white eyes.” No envy malice or
thoughts other than friendship

So to all Spectators—“Mchlo Mhlope *

J H. G ROBERTSON
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Reaction to Nuts 1n a

Wilson Type Fusion

EuGeNE G Lirow, MD *

Nylon and nyfon preparations and pros
theses are in increasing use both m quan
ity and 1n a larger variety of forms and uses
in orthopaedic surgery Reports have been
recerved from various souorces of some un
desirable reactions to this class of matenals
There reactions have been clasufied roughly
as “allergic” to nylon or of irmtaton due to
nylon  Whether or not nylon as such gives
nse to the so-called “allergic” reactions or
acts as a foreign-body tntant in tissues 1s
debatable  However vascular changes with
dilitation of vessels pertvascular mnfiltration
changes in surfaco tensron and tissue disin
tegration have been reported. These changes
are followed by a formaton of an inflam-
matory exudate which then are succeeded
by a partial process of repair with fibrosis
Often the entire change from edema of the
tissues to fibrosis is seen with both allergic
and foreign-body imtation.

To my knowledge the following case is
the first presented in which the locking ny
lon device incorporated mn an elastic stop
nut of Vetatlium caused an unexpected reac
tion in a Wilson plate type fusion The nut
bolt combination used in holding the Wilson
plate to the spmous process has nylon incor
porated m the nut to prevent shippage. The
material used for the locking washer s sur
gical nylon from a reputable source This
washer 1s inserted into the cast nut with an
extending flange which later 15 clipped over

Weshington D €
208

the nylon. In usmg, the threaded portion of
the bolt gets under way by means of 2 or
3 Vitalhum threads out mto the nut, and then
the bolt has to be tumed with some foree
through the nylon washer which then acts
as a collar Thus collar prevents shppage

A reaction showing irritative phenomena
suggestrve of erther foreign-body and/or al-
lergic irritation was responsible for comsid-
erable embarrassment. However this reac
tion did not prevent solid bony fusion in the
usual time

R H. aped 39 white male mechanic,
was first seen on November 22 1952 at
which time be stated that some 10 months
previously while working in a tunnel he
was hit in the back by an outgong tram
He was taken to a hospital and was treated
conservatively but with little help He was
treated subsequently in other hospitals and
by other physicians with analgesics varfous
phystotherapy modalities and both rigid and
semingid supports He said that none of
these measures gave him relief Hs back
ache was increasing in Intensity and the
acute eplsodes were becomng more fre-
quent. Marked tenderness was noted at the
fourth ond the fifth lumbar as well as the
first sacral vertebrae Roentgenograms of
the lumbosacral spine showed a8 severe spon-
dylolysis of the fifth lumbar vertebra with
anterior duisplacement of the fifth lumbar on
the first sacral vertebra

A diagnosis was made of an aggravation
of this pre-cxisting coadition following the
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Fio 3 Three months after operation and
just prior to removal of the Wilson plate

was a necrotic cystic area surrounded by
granulation tissue numerous leukocytes and
mulunucleated gant cells  Areas of calcified
matenal also were present.

Some allergists believe that when contact
and scratch tests fail to bring out reactrons
or are not entirely conclusive with the sus
pected allergens  the suspected material
should be inserted decply That is to say
that the environment 1n which these aller
gens are placed should approximate the tis
sues i which these suspected substances are
used Therefore the following day washed
nylon sutures were mserted 1n the subcuta
neous and deep muscle tissues of the thigh
These were open stitches mto the subcu-
tancous fat, just under the fascia Jata and
deep Into the rectus femons of the thigh
Withm 24 hours severe pain redness swell-
ing and serous drmnage were noted In
and round these sutures Unfortunately

i
1
|

Fro 4 Fuson progressing well 7 montha
after removal of nuts and Wilson plate

no cultures were made of this drainage But,
upon removal of these sutures the redness
and the drainnge disappeared within 6 hours,
and within 24 hours the previously inflamed
arca was apparently normal

From the above 1t appears that the nylon
1n the nuts, rather than the metaliic nuts and
the Vitallium plate was responsible for the
reactron  To repeat, no portion of the plate
the bolts or as far as could be determined,
the metallic parts of the nuts were involved
m the reaction of the tissues in question
Ouly the collar portlon contalning the nylon
was noted in the process

I feel that this partscular complication is
one that must be considered before usmg
nylon fitungs or prostheses and strongly
urge that before nylon Is used in orthopacdic
(or other) surgery a sensitivity test, using
washed nylon sutures Inserted subcutane
ously be tned.
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Reactiones al Vites Matre 1in un
Fuston del Typo Wilson

Summario in Interlingua

Nylon in uso intrahistic causa altcrationes
vascular con dilatation del vasos infiltration
penvascular  camblamentos del tension su
perficial ¢ disintegration histic Istc altcra
tiones s sequite per le formation de exsudato
inflammaton e per un processo partial de re
paration con fibrosis

Es presentate un caso in que nylon esseva
usate in le fixation de vites matre de Vitalllum
in un fusion del typo Wilson  Le nylon esseva
probabilemente le causa de un reaction irnta
tive que necessitava Ie elimination del vites
matre sed que non preveniva ke fusion solide
del ossos.

1l s tractava de un caso de sever spondy
lolyse  Un fusion del typo Wilson esseva in
terprendite con graffos iliac Lo platta de
Wilson esscva attachate al processos spnose
deL-4 L-5 S-1 ¢S8-2 Le curso postopera
tive esseva routinari usque al 22nde die quan
do un drainage scrose se disveloppava in le
incision. Iste drmnage s¢ provava negative
pro orgamsmos In repetite cxamines ¢ le
fuston progredeva satisfacentemente A causa
del continuation del drainage le possibulitate

de un reaction al nylon del vite esseva pren
ditc in consideration ¢ le arca esseva explor
ate le 97me dic post le operation

Esseva trovate un area de edema con trac
tos sinose ducente verso le vites matre mn le
processos spinose de L-5 S-1 e §-2 insimul
con texito non-differentiate locos de texito
fibrosc e hyalinisate e augmentate capillan
tate Le {uslon esseva solide

Le impression predomunante del examme
microscopic esseva {llo de areas de infiltration
perivascular e leucocytic e de areas cystic
necrotic con gigante cellulas mononuclear ¢
multinucleate  Post le ehmination del platta
fe vulnere s¢ curava normalmente

Pro determinar si o non le reaction esseva
causate per nylon suturns de nylon esseva
inserite in grassia subcutanee ¢ musculo pro-
funde del coxa Intra 24 horas un dolorose
¢ rubte area de turgiditate con drainage serose
se disveloppava cirea Ie suturas  Post le elim-
ination del suturay Je area de inflammation
redeveruva apparentemente normal mtra 24
horas

Nos recommenda urgentemente que senst
bilitate a nylon es determinate in un manjera
del supra-describrte typo quandocunque on
considera le uso de nylon in chirurga ortho-
pedic
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