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po e It steadies and «tabihizes and lends <upport to the
head and neck Al o over 2 penedd of time tlas traction sall
areteh hgaments and Testore them to ther normal lengthe
and will relax the spa<m of muscles which are shortened due
to hypertoniaity or to fibross withm the muscles

All cervical traction for the neck shoulder and arm «vn
drome whetlier due to a whiplach iyuny arthntie or fibro-
myo<tis 1 more effectiveif it 1« applied with the head and
neek in moderte flexton Fyery doctor who doubts this
should tnv 1t for imeelf The traction <hould be directed
upward at a fairly <harp angle <o that the head 1+ tpped
forward Often 1 have found unfortunate patients with trac-
tion apphied 1n o dircct pull toward the head of the bed with
most of the pre<sure of the traction applied to the chun By
adjusting the traction and chanming the pulley to an over-
head position with the rope placed at an angle of 30-15 de-
grees from the flat <urface of the bed the patients are al
most immeditely rehieved

‘The debate or controversy with regard to whether or not
the spine should be stabilized by some ty pe of fusion follow -
ing remoral of an intervertebral disk or of a protrusion from
an interv ertebral disk continues unabated Many patients are
<0 happy to be relieved of the sciatic nernve pan as most of
them are following removal of a protrusion from an inter
vertebral disk that they are wilhing to aceept weakness and
mstability m the spine which g0 commonly per<ists after
mere excision of intervertebral disk materal A sigmificant
number of patients whao have had this removal without any
procedure to strengthen and stabilize the spine do develop
s0 much disabulity that a second operation 18 necessary An
operation for fusion of the spine months or years after re-
moral of a disk 15 often very difficult becnuse of sear tissue
and increased bleeding

Many orthopedic surgeons and a few neurosurgeons have
arrived at the conclusion that aimple interlaminal fusion or
m cases 1 which there 15 marked mstability of the spine
interyertebral body fusion should be carned out at the same
tume that disks are removed. The patient who has undergone
surgery for removal of a disk and who subs:quentl) has to o
go through a second operation for a fusion 1s mo:

st unh
and dreads the second operation more than he d T

d the §



6 ORTHOPEDICS AND TRAUMATIC SURGERY

Conservatism 1n the treatment of osteoarthntis of the hip
1s the trend today 1n contrast with that of two or three years
ago During the past year severnl articles have appeared 1n
the Literature emphasizing the fact that there 15 still a place
for rest, protection from excessive walking or weight bear
ing on the hip which has become painful because of wear and
tear changes withun the lup joint, and the use of hydrocor
tone injected into the joint and of other cortisone like sub-
stances administered orally Many patients have been helped
if not completely relieved without undergoing the hazards
and uncertainties of hip jomnt arthroplasty of any type, When
arthroplasty has been considered advisable the Vitalfium
cup arthroplasty as described by Suuth Petersen has been
used much more often within the past two years than in the
two or three years just preceding that period This undoubt
edly has resulted because many patients who were subjected
to prosthesis replacement arthroplasties have continued to
complain of pain weakness or mstabiity The orthopedic
surgeon should hesitate long before removing a viable head of
a femur and replacing that head with a metallic or plashic
prosthesis The prosthesis aperation should be reserved for
patients whose femoral head has undergonc death and dis
ntegration following fracture of the cervical neck also for
very elderly patients with a subcapital fracture for whom

immobilization 1s undesirable
—Ebwazp L. CoureRE.



ANATOMY, EMBRYOI OGY PHYSIOLOGY
AND PATHOI OGY

Linear Growth of Long Bones of Extremities from Infan-
cy through Adolescence Continming, studies on the long
bone growth of children of the Child hescarch Counal <e
nies by Maron M Mare<h! (Univ of Colorado) have shown
that <uch growth 1s, at the <ame time, both complex and or
derly Three age penieds describe best the linear growth
processes—infancy period childhood perniod and adolescent

ears
’ In infanes the growth rate of one or mare of the long
bones of the extremities was <ometimes faster than that of
the group averige somctimes slower and sometimes re
vealed pertods of either temporary acceleration or decelera
tion Vanations tn percentile levels for the humerus radi
us femur and tibta were observed that might be as great as
50 percentiles but at the extremes of the range—the 1st and
4th quartiles—there was usually little vanability, with alil
bones either above the 75th or below the 25th percentiles

Beginning at about age 3 or 4 and continuing to the pre
pubescent years the patterns of long bone growth were re
markably stable and orderly Here the changes in percentile
levels with increasing age were mimimal fluctuations were
fen and the growth curves for all four bones were usnally
alike descriptnnely

In the adolescent years there were variations in onsct
magmtude and duration of the adolescent growth spurt
along with emergence of vamations mm segmental propor
tions that will be part of adult body bwld A companson of
heights during childhood and at the end of long bone growth
showed good correlation with about half of the group hat-
g early adult heights that were not more than 25 em dif-
ferent from values predicted on the basis of this correlation
When the data were separated mto two groups—those ma
tuning at earlier than average age and those who were later
than average n maturing—sigmficant differences were

() AMA Am. J Dh ChiM. 85 725 742, Tume, 1955
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found The hypothes:s seems to be venfied that, m general
the early maturning child will probably be shorter as an adult
than would have been anticipated from the height as a child
and the late maturing child will probably be taller as an
adult than predicted from the childhood height. The early
adult percentile levels for the four long bones followed this
same distribution, with the early maturing chuldren usually
having lower than childhood percentile levels and the late
maturing children having hugher than childhood percentile
levels 1n most stances However, the percentife shift for
the four bones was not alwaya the same, and often one or two
bones seemed to haye rates of growth that differed sufficiently
from the othera to result in rather striking differences m
childhood and early adult percentile levels

Anatomic Pitfalls in Surgical Treatment of Torticollls are
discussed by Emanuel B haplan ? Such treatment requires
not only knowledge of the ordinary textbook anatormy of the
nech but also familianty with the most frequent vanations
of the muscular vascular and skeletal structures

The muscular vanations may mnvolve superficial or deep
muscular structures. The platysma may be strongly devel
oped or even consist of a double layer of muscular fibers
presenting a problem n treatment because of is intimate
connections with the skin (Fig 1) The trapezius muscle
may extend its insertion on the clavicle and continue al
mast directly into the fibers of the cleido-oceipital and clerdo-
mastoid completely or mcompletely obliterating the space
normally obserted betwveen the medial border of the clavicu
lar portion of the trapezius and latera] border of the clavicn
lar portion of the sternocleidomastoid muscle (Fig 2) In
stead of a continuous muscular layer conmisting of union of
the trapezius and sternoclerdomastord a separate cleido-
occipital head may be observed between the trapezms and
the clavicular head of the derdomastod (Fag 3) A sepa
rate muscular structure 1s sometimes observed in the space
between the trapezius and aternocleidomastord muscle over
the anterolateral aspect of the nech It may be contracted 1n
torttcollis and must be divided together with the two heads
of the sternoclerdomastoid muscle (Fig 4)

(9 Boll Hosp Joum Dis. 13 154162, October 1954
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1 (1op aft Flx 2 (top vight!
Fug,

“f‘(bou.nﬂ Jeft 4 (bottom )
(Couttery of K’n‘ﬁn. E. B 1 Boll Houp. Joint Dha, 15:154-162, October 1954)

Addttional muscular formations may be found between
the omohyoid muscle and the clavicle (Fig 5) or the hy-
oid bone and clavicle (Fig 6) These muscles may form
contracting bands discernible after the two heads of the
sternocleidomastoid are divided A narrow transverse mtre-
cle may be found between the insertion of the trapezius a:
insertion of the sternocleidomastod muscle (Fig 7)

Quite frequently before piercing the faseiz the exterr
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found. The hypothesis seems to be verified that, in genenal,
the early maturing child will probably be shorter as an adult
than would have been antiaapated from the height as a child
and the late maturing child will probably be tailer as an
adult than predicted from the chuldhood height. The early
adult percentile levels for the four long bones followed this
same distribution with the early maturing children usvally
having lower than childhood percentile levels and the late
maturing children having tugher than clildhood percentile
levels 1n most mstances However, the percentile shift for
the four bones was not always the same, and often one or two
bones seemed to hav e rates of grow th that differed sufficiently
from the others to result mn rather striking differences m
childhood and early adult percentile levels

Anatormuc Prtfalls in Surgieal Treatment of Torticollis are
discussed by Emanuel B keplan? Such treatment requires
not only knowledge of the ordinary textbook anatomy of the
neck but algo familiarity with the most frequent varations
of the muscular vascular and skeletal structures

The muscular variations may mvolve superficial or deep
muscular structures The platysma may be strongly devel
oped or even consist of o double layer of muscular fibers
presenting a problem in treatment because of 1ts maumate
connections with the skin (Fig 1) The traperius muscle
may extend 1ts msertion oo the clavicle and continue al
most directly into the fibers of the clerdo-ocaipital and clerdo-
maatord completely or mncompletely obliterating the space
normally obser ed between the medial border of the cavica
lar portion of the trapezius and lateral border of the clavicu
lar partion of the sternoclerdomastord muscle (Fig 2) In
stead of o continuous muscular layer conssting of union of
the trapezius and sternoclerdomastord a separate clerdo-
ocapital head may be observed between the trapezius and
the clavicular head of the clerdomastord (Frig 3) A sepa
rate muacular structure 18 sometimes obseryed 1n the space
between the trapezius and sternocleidomastoid muscle over
the anterolateral aspect of the neck It may be contracted 1n
torticollis and must be divided together with the two heads
of the sternocleidomastord muscie (Fig 4)

() Dall. Hoap Joint Dis 13 134182, October 1944
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Fig. 1 Gtop lett ¥ig 2 (top viekt
feft Fu. 4 om right)
(Courtesy of x.};‘;hn. B 1 Bail. Horp. Joint Dis. 131134162, October 1954.)

Additional muscular formations may be found between
the omohyoid muscle and the clavicle (Fig 5) or the hy-
oid bone and clavicle (Fig 6) These muscles may form
contracting bands discernible after the two heads of the
sternocleidomastord are divided A narrow transverse mus-
cle may be found between the mnsertion of the trapezius and
msertion of the sternocleidomastord muscle (Fig 7)

Qute frequently before piercing the fasma the external
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jugular vein divides into two branches One crosses in front
or behind the tendon of the sternocleidomastoid muscle and
jons a horizontal branch from the anterior jugular and then
communicates with the mnternal jugular the other contin

5 [ Reft] Fig 7 right)
(Conrtmat o Kopho, BT B e Dt 1) 1SR ot 1)

ues the usual course of the external jugular and jowns the
subclavian (Fig 8) Occastonally a fairly large vemn 18
found between the external jugular mn front of the sterno-
cleidomastoid muscle and the first intercostal space, where
the vein penetrates to join the first intercostal or the mnternal
mammary vein This branch must be carefully avoided (Fig
9) Immediately posterior to the clavicle 15 the suprascap-
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ular (transversc scapular) vemn Tt is nsually of canvdet
volume and mav be casifv imjured when esplomtion is
ried postertor to the clasicle (I 10)

In certun e1ses congenital aberrations may be preses

Fig 8 (top feft) 9 (top rieht Cbostorn
(Conrtesy o1 harin B B 1 Bell Howne Jiot bia. 15 1sa P 1

the atlanto-ocapital joint which are not casily evides
routine roentgenography The depression of the fon
magnum nto the skull may be connected with chang
the position of the neck resembling tortienll o
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Regeneration of Blood Vessely in Tendon Transplants.
S Teneff and G Fonda? (Tunn Italy) studied fresh auto-
homo- and heteroplastic tendons and tendons preserved m
90% alcohol, formalin or ether The metabolism of tendon 1s
low and therefore does not depend on good vasculanzation.
Its nondifferentiated cytologic structure has good reactne
and prohferatine possibilities Besides the possibility that

11 (mﬁ) —Amwh:da frozen transplant five days after boplants

) emter of transplant, with nvﬂnl’mofpcrh:-
Fu' 13 (burmm) {r::tm (x{!dzy:l
rﬂ'ut:nh.rh-ﬂm, vesecly {rom nnd!rwﬂﬂl“}

]T‘ﬂﬂ tendon.
I”SC?tntty ot ot e & Arek. ovthop. . UnfalkClir 471443462,

tendon tissue will produce an ey en vasculanization in a short
time 1s 1mportant 1n relation to probability of good fusion
of a transplant

Tendon transplants of various types were made mn the
night Achilles tendon of adult rabbits and representative
specimens taken 3-45 days after implantation. Blood 1essels
were demonstrated by injection of India ink.

Fresh autoplastic transplants showed no vasculanzation
at end of three days and some necrotic changes were seen.

(3) Arch. arthop. w UnfaD-Chbr 47 449462, 1958
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After § daye the transplant was surronnded by well vasen
lanzed uséne which sent out ve el nto tie transplant 10
dayvs after transplant vascularzavon of the surface and of
buth ends of the transplant had occurred In 15 days vasen
lanzation i the entire tendon wax oot There are then more
ves ele i the transplant than i the primars tendon

In 15 day speaimens of frozen autoplastic tendon trans
plants  tegnlar longitudingl vacculinization was demon
strated whereas 5 dayv speaimens showet several areas of
tiesue destruction (I, 1) Vacculnzation of frozen hiomo-
plastic tran<plants at 15 days was better and more srregubar
than the same «tage of the fresh nutoplastic graft (g, 12)

Vascnlinzation was stmilar in frozen heteroplastic trans
plant< In all four instances there 18 first absorption of vital
ussue which 15 replaced by regeneritive tissue wath fibro-
blasts and blood vessels \ essels grow from the surrounding
tissuc or from the ends of the prunary tendon Up to 20 daye
after operation the new vessels are irregular in distribution
but later become repuiar straiglit and longatudinal The
presence of adhesions between surronnding tissue and ten
don 1s important in vasculanization The adhesions later de
crease when the lonmtudinal vessels from the ends of the
prumary tendon mugrate into the transplant.

Freeze-Dried Arteries Used as Tendon Sheaths is dis
cussed by D R Koth and W IT Sewell* {Bethesda )
In tendon surgery a major problem is the presention of ad
hesions and maintenance of free ghding motion It 1s
thought that adhesions are mitiated by the paratenon and
surrounding tissue and not by the tendon itself Procedures
designed to presvent these adhesions operate 1n one of two
ways In one a new smooth walled tunnel 1s allowed to
form around a tubular mold to provide a ghding surface for
the tendon after the mold 1s removed In the other the ten
don 1s sheathed during healing with a substance that 1 less
hikely to adhere to the tendon than to surrounding connec-
tive tissue Of the mnorganic and organic materials used 1n
the latter procedure only polyethylene was satisfactory
However when it was used the time required for tendon
healing was donbled

(4) Burr Gyoe. & Otar 101 615620 November 1955
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The authors tried freeze-drned homologous artenal im
plants and found that when these were placed around tran
matized tendons as a sleeve they prevented adhesions be-
tween tendon and surrounding tissue. Fibroblasts replaced
the implant and a new ghding surface was provided for the
tendon Freeze-dried heterologous artenal implants used mn
the same manner were not successful because of excessive
fibrosis and scarring In the presence of infection the freeze-
dnied maternal was wholly or partially destroyed.

This method of preventing adhesions between a tendon
and the surrounding tissues may be a useful adjunct to chn
1cal technies of tendon surgery

Effects of Locally Applied Estrogen on Publc Symphysis
and Knee Joint in Castrated Mice were 1nyestigated by E. S
Crehn and A L Haimnes® (Yale Umiv) Male and female
mice aged 5 weeks were used One implant of estrone par
ticles was placed 1n contact with the dorsal surface of the
pubic symphyais and one under the patellar igament of the
left knee of each mouse. Thirty days later the animals were
killed. Changes 1n estrogen responsive tissues remote from
the implants revealed that the implants were sufficient to
produce a systemic effect In each mouse the symphysis was
flexible and the interpubic gap measurable. Partial resorp-
tion of the pubes occurred 1 the same manner as that de-
scribed with subcutancous estrogen injections The degree
of resorption of the pubic articular caps of hyaline cartilage
and replacement of the symphysial fibrocartilage by dense
collagenous connective tissue was varable.

The cartilages and higaments of the knee 1n each mouse
were normal however medullary bone formation occurred
m the patella and n the epiphysis and metaphysis of the fe-
mur and tibia In these bone-forming regions the merrow
cavities of a number of mice were almost completely re-
placed with coarse, irregularly onented bony spicules An
extensive proliferation of reticular fibers occurred 1 the
areas of the marrow cavities where the bony spicules were
probably being formed The epiphysial plates were thinner
than those of untreated control mice These changes also
occurred in the untreated contralateral knee

(5) Endocriuclogy 356 461470 April, 1935,
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Although 9 weck ol untreated, male and female control
mice were castrted three weeks before puberty a definite
<exual dimorphism of their pelves developed

Biophysical Studies on Bone Tissuz XII Experimental
ly Produced Ectopic Bone Tissue Bengt Engfeldt and Arne
Enpstrom® (Karohinsha Inst  Stockholm) studied ectopic
bone by biophy «ical methods and compared 1t with normal
bone tisstie and wath bone tissue obtamed from patients with
osteogeniests imperfecta

Trenxic—Injections of 1 2m! of 407 ethanol were made at sev
eral locations 1n the nceps and quadriceps of four young rabinte,
After three months two macrowome bane speaimens 5 mm. in diam
cter, were found at the injection sites In the other Instances emly hard
«car tissue was observed. Thin sections of the ectopic bone were ob-
tained by gnnding For this purpo<e the small pieces of ectopic bone
were cmbedded 1n plastic. For comparison, lonmitodinal and trans
verse sections from the long bones of young rabbits were prepared by
gnnding Scctions of the bone from patients with ostengenesis im
periecta were obtained 1n a simlar wav

The tissue of the ectopic bone showed a rather high and
even mineralization and most of it greatly resembled 1a
mellar bone. Vasculanization was rich. At some sites struc
tures with a low content of nuneral salts were seen and
sometimes these structures resembled haversian systems
Minor areas which showed evidence of resorption were also
found

Decalcified sections showed in polarized light a well or-
gamzed fiber pattern with rather broad but not especially
Jong bundles running in somewhat different directions In
transmitted hight the bone tissue appeared moderately cel
lular and 1n some areas 1t had a coarse fibnllar structure

Study of the 1n vitro uptake of radicactine phosphate and
calainm in the ectopic bone tissue showed that 1t took place
at several sites. The major part of the labeling 1n vitro oc
curred 1n structures with a low degree of mineralization
which 18 1 agreement with the results of previous expen-
ments

In its general type the ectopic bone tissue has some fea-
tures in common with the bone tissue formed in patients
with osteogenesis imperfecta In the latter an ymmature la

(6) Acta orthon. scendlnay 24183100 1954
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mellar type of bone 15 formed which 1s only partially rebuilt
and thus the normal desvelopment of the bone tissue 1s dis-
turbed

Results tend to indicate that ectopic bone produced i
rabbit has a2 molecular structure and composition simlar to
that of ordinary rabbit bone

Evaluation of Accretion Resorption and Exchange Re-
actions in the Skeleton was made by Goran C H Bauer Ar
vid Carlsson and Bertil Lindquist” (Untv of Lund) who
developed certain computation technies for this purpose
They found that in rapidly growing young rats the amount
of Ca added through accretion during onme hour 1s about
0.25% of the total amount of Ca present 1n the whole tibra,
The net 1ncrease m Ca 15 only about one fourth of the accre
tion the resorption constituting three fourths Such an un
economical type of growth 1s apparently resorted to mn order
to preserve the comphicated architecture of the bone durning
1ts increase m size. In the whole tibia about 3% of the Ca be
longed to the exchangeable fraction In the proximal part of
the tbia shafts of normal infants the percentage of bone salt
added through accretion was about 0 05% 1 e. five times low
er than i the tibia of the young rats

In the bones of young rats the accretion rate was directly
proportional to the increase 1n weight of the body asa whole
Accordingly the rate of accretron dimimished with age. The
resorption rate shows a similar relation to growth and age.
The relatrve mmportance of exchange reactions seems to 1
crease somevw hat with age.

Fractuning the femur shaft of mature rats resulted 1n an
eightfold increase of the accretion rate, The ratio of the Ca*?
of the injured femur shaft to the Ca*® of the uninjured femur
shaft remained unchanged one, tno and four days after m
jection of the 1sotope The same ratio was obtamned whether
the uptake of Ca*® was mamly due to exchange or to accre-
tion

It was found that besides sering to mamtamn the normal
architecture of the bones the resorption process 1s mamly
responsible for the role of the skeleton in the Ca homeostasis
of the body

() Kungl fywograf Saltsl § Lond Forhandl, vol 2§ po. 1, 1935
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In a study of the femora of nontreated and vitanun 1)
treated rachitic rate it was obeerved that the rate of acere
tion of Ca 1n the femur was more than doubled by sitamm D
and an crease in the wze of the exchangeable Ca fraction
was al<o observed

Studies al o <how ed that hone re<orption 1< an acive proc
ess requining the precence of vitamin D for normal homeo-
etatic function It 14 conchided that the antirachitic and

caleemic” cffeets of vitamin 1 represent different degrees
of the «ame action and not different mechamems 1 urther in-
vestigations indieated that vitarmmin D acts on bone resarp
non by <tmuliting production of eitnie acid in the bones

Effect of Oscillating Bed and Tilt Table on Calcium Phos
phorus and Nitrogen Metabolism in Paraplegia Parmplema
1t folloned by metabolic changes charactenzed by disuse
osteoporosts  hypercalemuna and negatine mtrogen bl
ance The disusc asteoporosi« 1< due to fulure of osteoblstic
activity  resulting from lack of  stresses and stramns” on
bone. Such stresses and strans might con<ist of direct
weight beanng through bone circulatory clianges 1n bone
or muscular pulls on bone acuing either xingly or in combun
ation The metabolic changes notably in caleium metabo-
hsm return to normal enly on ambulation which is rarels
possible before the fourth month after 1njury

In five paraplegic patients who were still immolnlized
Derek M Wyse and C J Pattee® (Queen Mary Veterans
Hosp Montreal) tried to imitate ambulation by means of
the oscillating bed and the tilt table The effect of the osel
lating bed was believed to be via changes 1n the eirculation
to the paralyzed extremities that of the tilt table by direct
weight bearing through the bones of the lower extremities

Caleum balance studies and roentgenographs did not
demonstrate any significant effect of these procedures Stud
1es of mitrogen metabolism revealed that anabolism or equu
hibnum was attained 1n all patients, provided adequate nu
tntion was avaiable following mjury No significant effects
on mtrogen or phospharus metabohism basal metabolic rate
renal function tests or urmary 17 ketosteroids were ob-
sen ed by the use of the oscillating bed or tlt table

(8) Am J Med 171645461 Novenber 1954
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phy The trabeeulae are fewer and thunner than normal In
the spine this causes the verteheae to <hrink wnd be com
preseed, chiefly n the central part (so-called fish verte
brac ) The inten ertebral dicks expand and become icon
vex. The nucleus can absarh water and enormousy increase
i mze The spine beeomes Ly photic and shorter than normal
Osteoporotic deformaties are usually most advanced in the
lumbar remon Histologically, there 15 too httle bone but
what bone there 1s has normal structure

Lxeept in gros<er deficiencies of protein and mineral in
take or absorption st 14 doubt{ul if malnutrition commonly
produces osteoporoats Lack of vitamin C producce« defectnne
matrix formation and hence one vanety of osteoporous Os-
teoporosis 1s found 1n such endocnine disturbances as pn
mary gonadal insufficiency  hy perthy roidism hy perparaths
roidism acromegaly and Cushing s svndrome

Immobilization 1s the chief mechameal factor Absence
of normal stresses and strains s thought to remove come of
the stimulus to bone formation by osteoblasts, whereas nor
mal resorption by osteoclasts continues uncheched

Symptoms vary from none to complete ncapacity from
severe pamn Pains are manly in the back radiating around
the trunk to the buttocks and down the legs They are usualis
aggravated by movement Compression of the spinal cord
does not occur Physical signs vary from none to gross spinal
deforrity the commonest being shortening of the trunh,
with a rounded ky phosis and 2 transyerse fold of skin across
the upper abdomen Serum calcium phosphorus and alks
line phosphatase levels are normal N-ray findings are char-
acterized by biconcave vertebral bodies with denser end
plates The condition 18 most pronounced in the spine. The
column shows a rounded kyphosis which may be due solely
to disk degeneration Individual vertebrae may show wedge
shaped deformuty All degrees of collapse oceur

Differential diagnosis includes osteoporosis due to hor-
monal dysfunction myeloma, osteolytic type of Paget s dis-
ease and so-called 1diopathic osteoporosis which aceurs 1n
young persons of erther sex, without demonstrable endo-
crine defect and s unresponsive to hormonal treatment

Essentials of treatment are physical activity (at least sit-
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tiog 1n a chair), a hight spinal jacket if pain 13 severe, diet
high 11 protemn, with 2 pint of muik daily, and hormonal ther
apy Male and female hormones should be given mtermit
tently probably for not less than two yeara Subjective im
proyement sets 1n soon but x ray signs persist a long time.

Availability of Exchange of Skeletal Water, Sodum and
Calaum Géran C H Bauer and Arvid Carlsson? (Unin of
Lund) studied the rate and magmtude of exchange between
serum and bone of water sodium and calcrum with the aid
of 150topes

It was found that bone water 18 all completely exchange
able as evidenced with mntrayenously admimistered D;O as
indicator The rate of exchange 13 rapid over 90% of bone
water bemg exchanged within 4 hours and 100% within 24
hours

As measured with Na*® dilution technic, bone water so-
dium 15 ail exchangeable at a rate which compares with that
established for bone water The excess sodium of bone does
not all exchange with serum sodium Thus after subcuta
neous admmstration of Na® to adult rats 1t was found that
about 40% of thus excess sodimm rapidly exchanges with s¢
rum sodium

Only a small fraction of bone calcium 1s exchangeable
with serum caloum It seems probable that the exchange
able calcium calculated on the entire skeleton does not ex
ceed 1% The rate of exchange 1s probably 1n the same range
as that of sodium and water 1n bone.

Studies on Osteogenesis Around Autoplastic Bony Trans-
plants in Bony Defects Arvid Hellstadius? (Sodersjukhuset
Stockholm) observed 1n amimal experiments that osteogene
sis around autoplastic bony transplants 1 bony defects was
much more profuse and more massive than the extremely
scanty new bone on bony transplants implanted in soft parts
This was the case even before bony connection had been es-
tabhshed between transplant and host bone Therefore 05
teogenesis on these transplants could not have taken place
by means of osteoid tissue growing from the host bone to
the transplant New bone on transplants mn bony defects

(1) Acta orthop seandinay 24275877 1953
@ Ind pp 2933
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onpnated next 1o the host bone from which point it pro
ceeded along the transplant The host bone must i <ome
way have had a simulaung influence on ostcogencus around
the traneplant It was not found that tran plants in roft
parts sumulated ocogeneys in adjacent tran plants

Rate of Bone Salt Formation in Healiny Fracture Deter-
mined in Rats by Means of Radiophosphorus Giran C 11
Bauver and Anvad Carlecon® (Univ of T und) state that dur
ing 10-14 days followng a fracture in rat< the rate of bone
salt formation n the fracture callue ncreases from day to
day Thereafter thus rate gradually diminmiches In an earlier
radiocalcium experiment it was found that the newly formed
bone <alt of the 7 day old fracturc callus s reached by 1 re
sorption process not earhier than about four to five day s after
1its formation

In their present mdiophosphorus experimental <enies the
authors demonstrated that even in the 14 day old {racture
callus 1n rats the newly formed bone salt stavs unremoved
during at least the initmal four day period The rate of forma
tion of bone salt in the fracture callus can therefore be de
ternuned from the activity values

Bone and Cartilage Formation by Perlosteurn Assay of
Experimental Autogenous Grafts, Jonathan Cohen and
Pierre Lacroix' claim that the value of a bone-grafting pro-
cedure depends on the mechanical support 1t provides, on
the character and amount of repair tissue elaborated by the
reciprent tissue elements in relation to the graft and on the
production of itercellular material by the graft—that 1s its
osteogenetic potency They devised a standardized method
of assay of the ability to produce bone by a tissue to be used
for grafting The autogenous periosteum of rabbits was stud
ted by this method and the osteogenctic potency of the tis
sue was found to vary considerably depending on the age
of the amimal and the character of the recipient bed used. In
situ grafts on the tibin were most successful subcapsular
grafts on the kidney moderately so and grafts into the an
terior chamber of the eyc showed the least amount of asteo-
genesis The formation of cartilage by grafts of periosteum

Q) Acta scxndinay 241271 774 1938
(4) J Bane & Joiut Swrr. 37 A1717 730 July 1933
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was frequently noted The local stimulr to bone and car
tilage formation are belieyed to be primarily chemical rather
than mechameal or crculatory

Experimental Bone Transplants Robert S Siffert®
(Mount Sinat Hosp New York) performed 157 bone and
callus transplantations to ulnar defects or the gluteal mus-
cles of rabbits. The specimens were studied by routine his-
tologic methods as well as by stans for collagen, alkaline
phosphatase and phosphates

Although homogenous bone was usually well mncorporat
ed the best results were obtamed with autogenous ilic
bone. Shaze grafts of tibsal bone incited extensn e osteoclas-
fic and fibroplastic reactions and were almost completely de
stroyed before healing of the defect occurred. The trans-
plants appeared to serve pnmarily as a passne scaffolding
or gurde wire along which new bone grew There was 0o ev1
dence that the bone graft beds responded to any direct factor
stimulating osteogenesis within the transplants Necrohic
fragments remamned completely dormant until they were
contacted by the tmading trabeculae growing 1 from the
bone ends and pertosteum at the margins of the defects

Alkaline phosphatase demonstrated primarily in preos-
seous cartilaginous and fibrous callus 1s always present dur
mg bone matrix deposition Although phosphatase and
phosphate deposition are usually concurrent processes 2
phosphatase Iaden matrix 1s often demonstrable before
phosphates are deposited 1n both enchondral ossification and
callus formation It therefore appears that, although alka
hne phosphatase 18 undoubtedly related to the calafication
mechamsm liberating phosphates from orgamic esters the
enzyme 18 primardy mnvolved in the mechanisms assocated
with matrix elaboration.

Although peripheral aress of trabeculated 1lac bone and
of callus transplanted to muscle tissue occastonally survived
ol such transplants to bone defects became necrotic, indicat
ng that the speed of revasculanization of & graft bed 1s prob-
ably the principal determining factor i maintaining viabil
1ty of transplanted elements

(5) J Bans & Jolot Sary 37 A 742758, July 1955
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Experimental and Clinleal Use of Bone Milled in Kitchen
Blender 1< de cnibed by Norman Rosenbery, Rudolph Reich
and Malcolm Bralums® (Mount Sinat Hosp, Cleveland) To
make bone grafts more accesmble to the host many re now
transplanted in the form of chips Heeauee surgical produc
tion of theee chips with or without a bone mill 18 techons and
the chips are large the authors tried a hatchen blender to
mill bones

Ammal experiments revealed that there was no discern
ible difference in behavior of eancelloux and cortical bone
when both had been blenderized T urthermore autogenous
cortical dnl] shavinge promoted formation of osteord tiseue
1 new bone as well as the blendenzed cortical auntogenoua
speamens howerver dnfl shavings were Irger and were
«till identifiable in the graft «ite at 21 dave when practienl
1y no blenderized bone could be recogmized Trozén homog-
enous bone was lers acceptable to the host and xhow ed more
fibrous tissue reaction than frozen autogenous hone even
though both had been blenderized

In chinical tnale blendenized bone was firat used a<a sup-
plement to open reduction mn treatment of fractures placed
around the fracture site but not between the Ining frag
ments Later it was added to other bone grafts in treatment
of nonunion and octasonally as the only transplant with a
metallic plate and wcrews It wax also u<ed to fill defects
caused by bemign tumors and gant cell tumor and was ap-
phied in cases requinng spine fusion for different indications

The blendenized bone was used n 41 patients homog-
enous bone being apphed 1n 29 and autogenous bone 1n 12
Four patients could not be followed In the rest follow up
was one to five yenrs There were three failures One of these
occurred ‘with the use of autogenous cortical bone 1 a gant
cell tumor Chnically the lesion was dimimished 1n size and
the patient is asymptomatic One occurred when 100 cc. of
freezer stored homogenous bone was blenderized to fill an
osteomyehtic cavity Subsequently the bone was removed
The third failure occurred when freeze-dried homogenous
bone was used in a lumbosacral fusion The wound did not

(6) Sarg, Gyoer, &k Obet. 101 $45.557 Kovember 1935
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heal and the graft was removed though there was no clm
1cal evidence of infection

It 18 believed that bone transplants should be i the form
of small particles whenever stability 18 not a factor and that
the latchen blender 1s a simple and efficzent instrument for
making thete particles

Replacement of Bone Defects mn Dogs with Circumferen
tial Autografts and Homografts Fixed with an Intramedul
lary Nail was studied expenimentally by William T Fitts,
Jr~ Brooke Roberts Jacques Jenny Wiilmm Grippe and
Warner Sheldon” (Univ of Pennsylvania) The dogs were
observed for three weeks preoperatively dunng which tme
they recenved homologous anti-canine distemper serum and
a five day courne of sulfamerazine 1.5 Gm daily by mouth
Postoperatively, they recerved 100000 umits of pemcillin 1n
tramuscularly daily for five days

Grafts were unsuccessful 1n almost all 14 doga (group A)
having beth femurs operated on simultaneously with use
of a V shaped intramedullary nail which did not securely
fix the distal fragment. Within the first few weeks five died
of malnutrition and severe wound infections Nine animals
sacnficed at four months showed scattered arcas of fibrous
union or bony bridging 1n si1x instances but nonunion int the
remaining grafts In all dogs the proumal end of the graft
appeared to have united better than the distal Microscopic
examination showed varying degrees of infection nonunion
and sequestration of unumted grafts

The 24 homografts and 14 autografts m group B were
much more successful Only one femur was used. Better fix
ation was provided by a long three flanged ntramedullary
nml (Figs 13 and 14) About half the grafts united with
maintenance of full length of the femur Of the last 12 op-
erations 9 were successful

Mechanical factors of fixation seemed to determine ré-
sults of the expernnments Better results of later experiments
are attributed to solid fixation by the long three flanged nail
inserted far 1nto the distal fragment. Homografts were just
as successful as autografts Microscopic examnation of the
periosteal reaction noted n autografts and not m homo-
grafts showed that it consisted of trans ersely trabeculated

(7) Arm Burg 142 351360 Scptember 1938
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Note that graft kehd op w B
(Courtery of Fitte, W T Jr ot { Awon Swrg 14 331 160 “epeemher 1953)

cllus  probably mdicating that the pertosteum of the au
tograft remains alive however this condition did not seem
to make the autografts heal more successfully than the ho-
mografts

Vasculerization of Bone Actual State of Our Knowledge
Wwas critically studied by £ Rutishauser Ch Rowller and
R. Veyrat* (Umiv of Geneva) Macerated bone specimens

) Arch “Pwttl chlr org movimento $ 940 1934
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were examined and the location and diameter of the vascular
orifices determined Radiopaque substances were mjected
and the ramsfications of the nutrient vessels studied Con
trast medims were injected mto the arteries (arteriogra
phy) and into the medullary cavities (intramedullary phle
bography) Neoprene and Ind:a ik were 1njected for macro-
and microscopic study of fine capillary structure. In addr
tion experimental occlusions were performed to study the
effects of vasculanzation 1n the nutrition of bone and to de-
lumit the areas nounshed by each of the vessels

The authors conclude that the arteral supply 13 muoltiple
and not lumited to one or tno nutrient arteries 1n the long
bones, the periosteal metaphysial and epiphy sl artenes as
sure by their number sufficient vasculanty The capaaity
of the venous sy stem 1s so great that the inequality between
the volumes of venous and arterial blood 1s even greaterin
the bones than in the other organs The +eins are numerous
and those of the diaphyses play a predominant role i the
return airculation The capillary network of the marrow 18
exceptionally dense The charactenstic appearance of the
marrow 1s due to dormant capillaries There are many vas-
cular areas joined by collateral circulation The capillary
blood supply of the bone marrow 18 comparable to that of
an organ as vascular as skeletal muscle This vascularity par
ticipates 1o vanations of the cardiac output and n certain
diseases charactenstic of the marrow 1t 1s specifically aug
mented.

Paget s disecase produces important circulatory modifica
tions The blood flow 1n a bone mvolved with this process is
rapid and the oxygen tension of the venous blood 18 abnor
mally elevated

Study of Artenal Vascularization of Femoral Neck in the
Adult, using the injection technic of Trueta and Harnson
was made by ] Judet R judet J LaGrangeand] Dunoyer’
(Paris) on 65 cadavers of adults aged 2863

The most important arteries are the superior group which
enter the bone through the superior nm of the neck they
ongnate from the medial femoral arcumflex artery or from
1ts anastomosis with the lateral femoral arcumflex artery

(9) J Boos & Jomt Surg 37 A 663680 July 1983
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the obturator artens and the infenior gluteal artery Anasto-
mosi< occurs next to the trochantence forsa Somchimes on
entering the bone the e artenes wind intoa few <parals (g
15) Twa groups of infenor arteries gaven off by the medind
arcumflex artery which followx the lateral cap<ular inser

At

Fig 15 —Yrontal sBee Arteries yrg the neck eriginate far latenally

trochant: Note spasenoscs with Literal mfenor Cotri of Jodet,
o T R & Tkt Bere 3T A vebent Ty TaayyFrT (Commiey of Joset, .

tion—the small vessels of the lateral inferior group and the
more important vessels of the medial inferior group—pene
trate the bone close to the cartilaginous border of the fem
oral head and anastomose freely with arteries from the
supenior and lateral inferior groups The arteries of the an-
tenior and posterior aspects of the neck are more irregular
and end 1n the cortex formmg a peripheral meshwork of
fine arterioles given off by lateral and medial circumflex ar-
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teries between synovial membrane and the bone with many
anastomoses Lach group of arteries also anastomoses with
adjacent systems The superior and medial nferior groups
anastomose with the arteries of the femoral head. Parallel
anastomoses always oceur at the site of the former epiphys-
eal plate The superior group 1s also connected with the tro-
chanteric vascular system Terminal branches from the su
perior arteries of the neck anastomose completely with dia
physeal vessels In both head and nech, arterioles 1n the red
hematoporetic marrow terrminate at wide thin walled sinus-
oids, which gather to form lobules of the marrow The fat
marrow contains capillanes draiming out into vemns In the
speamens studied no vascular change was noted which
could be correlated with age, but some specimens showed
more vasculanity than others owing to greater or lesser
amount of red marrow 1n the nech.

Whatever surgical approach to the hip 1s used the blood
supply to the head and neck should be preseryed. Extensive
distal capsulectomies and especially destruction of the lat
eral capsular attachment must be avoided as well as any
procedure harmful to the important superior arteries of the
neck The synovial membrane coxering the bone around the
neck should not be disturbed. In hip arthroplasty with
sertion of a prosthests dnlling the central portion of the
neck and reaming the cervical stump to adjust the neck to
the collar may produce severe vascular damage, not demon
strated clinically and roentgenologically until several
months later In such operations the supertor arteries must
be conserved Prostheses with a narrow stem must be used,
to spare intraosseous vessels Reaming and shaping of the
neck 18 now avoided by use of a new small stemmed pros-
thesis and no collar During oblique resection of the head
the mnferior medial arteries are left intact Too early weight
beanng 1s proscribed

In femoral neck fractures prognosis does not rest on vas-
cular factors alone but vascular damage 1s proportional to
the displacement of the fragments In all fractures with
marked displacement whateyer the site and direction of the
fracture line the capital fragment 1s deprived of most of 1ts
vascular supply and what remains cannot mantamn viabil
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iy Ina fracture of a femoml neck whose main arteries s
sue from a furcation of the eervicocapital arteries (ax n
20% of the <pecsmens) the main past of the superior, s well
a« the medial infenor artenies in destroved 1 reduction of
the fracture is not perfect of pnmobilization {s not complete
and of weight beanng, s started too early prendarthroas
with resorption of the nech will result Sometimes such
fractures do heal becanse of revasculinzation of the neck
and head by creepimg »ub titution or penpheral vacculan
7ation | ractures 4t the bave of the neck which follow the
aapular insertion heal badlyv prabably because they snter
rupt most of the arter! supply of the nech.

Localiration of Isotopes in Bone Grafts by Autoradiog
raphy was stuthied by Chifford 1. hichn James Gutentag and
Domald \! Glover! {(Western Resenve Univ )} \utografts of
bone were implanted subcutaneously 1n rats and P& inject
ed intrasenoucly The graft< were removed At mtervals and
the ticcue proces<ed using the Pele film stnpping technic
The grafts were found climeally to be integrated into the
host ticsue and could be removed only with difficulty There
was fome diminution 1 wze In tho<e implanted with mar
row cavity the marrow appeared <tifl active on removal a<
long as GO day « after transplantation

With ugh doves of PF (500 mec) the radwautographs
showed excessine exposure and «catter With 100 me  the
highest concentration of exposure appeared at the margine
of the bone spicules but no cellular localization was pos
sible. Uptake 1 mdnadund celis of adherent marrow was
apparent with doses of 25 me

When bone transplants which had been m the recipient
site for less than 15 days were processed no P uptake could
be seen The first abundant evidence of uptahe was not ob
senved until the 15th day This was mamfested throughout
the graft and particularly along the trabeculae of the graft
A 15 day old control taken from the intact ithum of the same
anmaj showed the 1sotope distributed along the trabeculae
m the typical pomition In a 30 day old autograft P2 was
more abundant and distributed irregularly throughout the
g’i’ﬁlc distnibution was more orderly 1n a control section

() Plem. & Recomstrict. Sury 14i425430 Decenmber 1954
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halatien or inge ton breome localized an apeaific ot
epots” 1n the skeleton The © localized areas of hiph mdio
actnaty may hecome the cause of radiation ucknesc and
eventually alto of malignant tran<formation of bone tivue

The authory studie< of the n vivo and i vitro uptake of
St* 1n bone tssuce of dogs, uring radicautographic and o
croradiogrraphic technice ahowed that labehng, with &>
occur 1n certain bone structures which have a low content
of nuneral <alts and which are aenly formed Bothin vivo
and 0 vitro distribution of Sr™ an the bone tisaue follon
the general patterns which charactenze phosphorus eale
um and <ulfate,

Expetimental Study of Polyvinyl Sponge as Substitute
for Bone, A Morpan Struthers? (Maso Found ) earnied out
expenimental atudies on nine young adult dogs to determine
the manner in which polyvinyl <ponge 13 tolerated by os
seous ticsue and the manner 1 which osscous ty<sue grons
about and within the sponge Lxpenments were <o designed
that poly viny] sponge with and without transplants of chips
of autogenous bone and amaller particies of autogenous
bone could be placed 1n contact with sheletal tissues (pen
osteal bed of rib«) and extrasheletal tiscues (rectus abdom
s muscle) and alvo be embedded within cancellous bone
(sternum)

It was found that polyvinyl sponge alone or with trans
plants of autogenous bone 14 tolerated by skeletal tissues for
at least 20 wecks without gross or microscopic evidence of
foreign body reaction New bone will grow about and within
the sponge from skeletal tissues within four weehs but does
not completely infiltrate the sponge dunng at least 20 w ecks
This bone growth occurs most consistently from adjacent
cancellous bony surfaces and 1s increased by the addition of
chips or emaller particles of autogenous bone to the mmplant
of sponge

Methionine-Induced Ammo-Aciduria in Vitamin D Resist
ant Rickets was observed by Willam H Fishmant (Tufts
College) 1n two children The methionme also mereased ex-
cretion of hydroxyamino acids The uninary data of the two

[

{3) Phst & Reconstroct Surg 15 274-289 A 1935
9) Metatolwa 4 107109 3March 1935 el
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children resembled the amino-aciduria of the rachitic chil
dren reported by others as follows there are present exces
sive amounts of argmnme and lysine and of hydroxyamno
acids mn the presence of normal levels of lencine 1solcucme,
valine and methionine. Improvement of bony nckets as
judged by x rays was noted 1 one child after a six week
courae of viosterol (45000 USP umits daily) following the
period of methionine admimstration

The mechanism of methionine induced amino-acrduna m
children with resistant nickets 1s unexplained but 1s prob-
ably concerned with methionme and serine metabolism

Calclum Absorption and Vitamin D It 1s generally agreed
that the nitial site of action of vitarmin D 1s on either the cal
cium absorption mechanism or the bone The effect at both
sites has been demonstrated repeatedly

B B Migicovsky and J W S Jamieson® (Canada Dept.
of Agnculture Ottawa) studied calaum absorption m
chicks using the Ca*® method of measuring refatin e absorp-
tion They found that the rate at which Ca*® admimstered
orally appears in blood and bone of chicks 1s greatly affect
ed by vitamin D Absorption of Ca'* from an intramuscular
dose 13 not mfuenced by erther vitamm D or the calaum
content of the diet The interaction of the amount of Ca*
1 the oral dose and vitamin D on the amount of caleium ab-
sorbed indicated that the vitamin D effect on the absorption
1s a function of the quantity of calctum presented for ab-
sorption  Absorption experiments carried out with chicks
fed diets of varyming calctum content showed that vitamin D
enabled the chicks to adapt the capacity to absorb calcum
to different dietary intakes of calcium

The mieralhization effect of vitamm D quantitative and
qualitative could be explained by the assumption that bound
calcium 1s deposited more readily and 1n a more regular
fashion In the absence of vitamin D where » high calciom
diet yields a more mineralized but histologically abnormal
bone the deposition of calcium probably depends on the 1
regular excess of calaum that 1s delivered to the blood v
the intestinal barmier

(3) Camad J Diochon. & Fhbyslol 33 202.208 March 1935
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Expetiences with Ouopan in Orthopedic Discates are re
ported iy O Popp® (Vienana) Oweopan is a complete bane
preparation from ammals an the prowil age The prepara
tion was admimstered Iy mouth six times dailsy an the same
do age to adults and cluldren Only patients winh tvpical
dicea e were <tidied

In two paticnts with chrome o teon elitis of the thia and
a large postaperatine bone defeet heabing was rapd after
otopan was piven Good respon ¢ was also abtmined in <ev
cral patients treated with bone chips and hanc grafts Two
patients with femoral radialucent transverse hands (um
bauonen) two with p arthrode i and tvo with subtro-
chantenic o tentomy were al o treated with good reelts
Frie of six patents with joint or bone tuberculous given
os<apan 1 addition 1o antihiotics had gond healing and re
calafication in 1 shorter time than patients pot given oseo-
pan Good results nere obtamed in three caces of Sudeck «
atrophy onc of p cudarthire 15 and one of retarded fracture
consohidation Of 10 patients with semile o teopoross 5 were
reheved of symptoms and 3 improved Treatment was un
success{ul 1n cac<es of disturbance of enchondral o<ufication
congemtal ibial pseudarthroac Papet & disense aseptic ne
crosis of the ip and fibrusarcomn of the femur

Radiologic Bone Changes and Angiographic Findings in
Leprosy with Special Reference to Pathogenesis of “Atro-
phic” Conditions of Digits were studied by D I.. Pater<on®
(Vellore South Indian Union) Speaific bone destruction
due to \ycobactenium leprac 1s found mamly at the ends of
phalanges and metatarsals Ioneycombing pseudocyst for-
mation and “enlarged nutnent foramens may be seen Sub
articular bone destruction (with joint deformiuty 1if not
splinted) may follow acute lepra reactions Expansion of
the cortex with “osteoporosis 14 rare

Nonspeaific periostitis osteitis and osteomyelitis in the
anesthetic extremities of leprous patients heal well if ab
tcesses are drumed and 1f treated by rest peniailhin and sul
fathiazole Trauma to anesthetic jonts may cause hema
tomas infections subluxations and a Charcot like joint.

—_—
(6) Helvet. chir acta 32 140-152 April, 1953
(7) ] Fac Radiclogints 7 35-56, July 1938
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the foot of a patient after sensory loss and local nonspectfic
soft tissue infection (Figs 16-18) Concentric and termmal
absorption of phalanges and metatarsals 13 not neurotrophic
and 18 not mevitably progressive. It can be arrested at any
stage by nonspecific treatment and may be arrested without
treatment leaving no evidence of inflammatory reaction.

Simuilar concentric absorptive changes may occur i other
conditions without nerve lesions e.g mycetoma malnu
tritton  chronic ulcer and psortasis Concentric absorption
1 neural and vascular discases 18 perhaps alway s associated
with local trouma hematoma or nonspecthic infection or alt
of them

Serial anglograms of the fingers in leprosy patients show
(1) narrowng of the digital arteries where soft tissue has
been absorbed but dilatation of digrtal arterses i local non
<pecific mnfections sometimes with resulting ‘enous en
gorgement (2) defects in vascular end loops assocated with
areas of hone absorption (Fig 19) but not in areas of
punched-out (specific ?) bone destruction eg the proumal
phalanx of the long finger and (3) delay in \enous emptying
and 1enous shunts

It 13 thought that in concentric absorption 1ascular end
loops 1n soft tissues and periosteum are occluded due to
periostitis hematomas or devitabzed tissue. Blood supph
to the periosteum 1s therefore affected so that osteoclasts
rather than osteoblasts are at work Vascular end loops and
veins drainmg the medulla may be protected from this proc
ess and thus i the medulla compensatory new bone forma
tion can occur

Experimental Study of Reacton of Skeletal Muscle to In
jury was carried out on gumea pigs by T J Constance®
(Univ of Leeds) It was found that skeletal muscle has con
siderable powers of regeneration but the degree to which
this 18 mamfested 1s imited by proliferating fibroblastic t1s
sue which competes with 1t The almost complete reconsti
tution of the musele which follow ed crush wnjuries 1s attrib-
utable to the persistence of n portion of the endomyssal
and sarcolemmal framework as well as to the disappearance
of fibrous tissue Regeneration of muscle fibers however was

(8) Auvinalun J Exper Diol & M Sc 33 357274 1953
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rummal with extenave pap prodiang injutie . The regen
erating rprowts showed no evidence of mitotic 1etininy
Histiocr tes 10 the gured muscle play a role in the re
moval of the necrotie Bhers often tlhing the endom il
tabes In the pa € they have frequentis bren mastalen for al
tered mu cle fiber bat distinction s po able Dibronsti e
formation ts u w3l abundant after inyuries to sheletal mus
cle but following cru h infunes i« formation 1« reser able
Surpnicingly «ilicy mnjected into the antmal mu cle dhd not
fead to hiber formation exven after 13 weeke Mpnmal changes
m the mu cle fibers of apparenthy normal musele not de
mon<trable with hematoxshin and eo i can be shown with
speal stuning, methods sueh as the perindie acid Selaff re
action They have been ob erved an the linbh muscles of
gunet pis not subjected 1o any form of expermental in
juny and alvo i human adult tongue  Repeated crusting
of the tongue cn produce granular changes m the m cle
fibers recembling, tho e af myvehlictoma
Myelographic Procedures Results and Risks k Lomn
hardt and K Paater® con ader v elographs with methiodal
(monotodomethane sulfonate of rodimm) a water aluble 1o
dine compound the method of chanee for dingno 1« of herm
ated disks and tumors of the cauda equina The matenat af
fords good visuabization of all the lumbar region but s not
applicable to the thoraie region Accurate focahization mas
accomplished and the nature of the leston dingnosed with
sufficrent accuracy for selection of proper treatment hemoy
al of the material after exammation 15 not neces<ary <imce
the medium 15 absorbed in 20-30 minutes 1 xamination may
repeated without nish If precautions are observed com
lications are rare and chinteally insigmifiecant Use of mye
L‘g-!ml’h) with methiodal 15 justified m ali ca<es i which an
scure diagnosis of lesions of the lumbar canal 38 made
d ]ndldcatmm for myclography are fundamentally different
m’!:flﬂm;r;glou whether the diagnostic aim 1= hermated dish
accepted n the ll:tltcr the disadvantages and risks must be
doca s hran‘orc than 1n the casc of protruded dish which
Myelo chn grave prognosis and 15 not a menace to hfe
_2yclography with 1odized o1l 1s justified i cases of tu
©) T mdd et Gectral 36 169170 1938
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Casts are changed after two months at which tine internal
rotation 18 cortected and the hips are pliced i nudpotion
as repards rotation Wide abduction is muntaned for two
more months then the cast< are changed and abduction 1<
dimimshed Immobihzation 1< thus cantinued for ix months
The time to discontinue using the plaster cast 1s determined
by the x rv appearance The femoral hicad shotld be well
<eated in the acetabulum and the acetabular reof <hould be

,

n‘ﬂ}ﬂ (aberve left) —Congenltal d;

plada rtight Wip n Infamt -;ea"é

months,
Fir. 21 (sboee) —Jmmchiliration in
lo-

gouition of alduction awd meoderate
termal poation with bihteral long Jes
pha tet sarporty and crosshar

Fle 31 1k(l)——\‘l" immoblliration
{for four < {emaral head §s well seat
o lnh:tmhnlnm\ndwmn of o thea

(Courty of McCarroll, H Rt Rull
]‘['?) Jolnt Dis. 15 124142, Oxdﬂle

well developed After the casts are removed usc of a might
splint for sev eral months 1s advisable (Figs 23 and 24) This
measure 1s often continued until age 1 y ear or until one year
aftIer treatment 18 nstituted
n complete dislocation of the tup the prim

finding 18 1nstability of the joint. Tl?ia 18 nch)t p:ersycn?(h?nmtcl?:
dysplastic lup and 18 the most important single pomt in dif-
ferentiating the two types of imvolvement Tn most instances
maxamal stability 15 achieved by flexion abduction and ex
temnal rotation—the so-called frog position A plaster hip
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head fs observed by x ray and the amount of weight required deter
mined by the degree and speed wath which the femoral head i< brought
10 a point opposite the acetabulum. Traction is mantained over three
weeks, fometimes longer The wire is then removed. Invanably the
position of stabihity 15 one of abduction and intermal rotation The lup
is held in this posstion and a bilateral hip spica applied, extending to
the toes on the involved mide amd to the knee on the opposite side.

If the acetabulum 1s 1dequate <urgery on the lup can usu
ally be avorded 1f open reduction is not required the pon
tion of abduction and internal rotation 1s muntained for
two months when the plaster spica 18 removed and a supm
conds lar osteotomy petformed to carrect the tarsion invare
ably present. In bifateral involvement treatment of one hip
18 completed hefore treatment of the other s instituted

Indications for open reduction in the postenior type of
dislocation are presence of an wmidequate acetabulim and
existence of a fibrous mass within the acetabulum

The vanous types of treatment used 1 primary anterior
congenital dislocation are traction and closed reduction
acetabular reconstruction massive antenor shelf antenor
buttress and deepening of the acetabulum Treatment of
simple upward subluxation consists of preliminary sheletal
traction followed by open reduction and acetabular recon
struction

In patients over age 8 1t 1s usually impossible to produce
a perfectly normal hip jont The following pathatne pro-
cedures are available osteotomy arthrodesis cup arthro-
plasty and prosthetic arthroplasty

Results of Treatment of Congemital Dislocation of Hip in
the Young Chuld Pierre Bertrand (Panis) and Hennt Guias?
(Pont I Abbe) present evidence to show the value of arthrog
raphy mn deciding whether to use orthopedic measures or an
open operation m treating congenital dislocations of the hip
mn children under age 5 Diagnostically the malformations
visuahzed by 1ts 21d may be classified as dyaplasias of the hip
partral dislocations dislocations and intermediate forms

(Figs 25 29) Displacement of the femoral head 1n dy splasia
18 mmimal nevertheless there 13 a slight accumulation of
contrast medium 1nside the cephalic sphere. In partial dis-

(2) Rev ckl  orthop. 4115672 Jaw Mar, 195§
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locations chsplicement i« much clearer, the ~ccumulation of
contrast medium below and inside the head s greater and
the head 1+ 1 contact only with the upper part of the acctab
ulum Complete ditdocation can be identified by the deep
notch which separtes the cephalic from the acetabular
chamber and outhnes the upper part of n more or less narron
but always defimte 1sthmus The head 1s often small This
aplawa 1s espeaially clear by companison with the normal

R )
£
~ .
l"r \
T
Y
s

Fir 8 ) ~~lntermediate form
FSE"; ksl %] —Troe d.lrlhcnlln.

1s$§ . and Gulas, IL Rev chir orthop. 4118672 Jam Mar,,

aude 1n umlateral dislocations A similar notch may be seen
m wmtermediate forms but 1t 13 not 2o deep and the 1sthmus
;5 wide Succhcasl\e arthrograms have shown that partial dis-
ocations when untreated may progress until
complete and 1rrey ersible, progress until they become

The value of arthrography as a guide durin

treat

equal to 1ts usefulness 1n diagnoss If an anli‘og?a;ut::txc;s
after an attempt at reduction shows that success has bcerc\
achieved orthopedic treatment may be mstituted if redu
tion has failed an open operation should be performed Clthc
at once or when the child 18 age 214 Between these twe:.
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extremes there are certain borderline cases 1n which redne
tion, though not bad 18 imperfect. Some of these may respond
to orthopedic treatment but the proportion of failures with
such treatment has been so large that the authors now oper
ate 1 most doubtful cases

Analysis of results of treatment 1n two series (298 chuldres
551 hips 312 children 426 hips) showed that closed reduc

Fig 30 —Blateral dulocation. (Courtesy of Bertrand, P., snd Gums, H. Rev
c¢hir octhop. 41 56-72 Jan Ma 1955 )

tion rarely succeeds n true dislocations and that these
cases open reduction 1s more often indicated Results ob-
tamned by operative treatment 1 a chuld 234 with bilateral
dislocation are shown 1n Figures 30-32 Partial dislocations,
on the contrary often respond to orthopedic measures the
younger the child, the better the response. Although the
high proportion (80%) of satisfactory results 1n these cases
shows the value of the authors method, they believe that
even greater success can be achieved by earher treatment
and 1mprovements in technic



i 31 —Arthrogram before redoction  sbowing rrow [sthrws
AR ety iy e o7z Wiead el o
Btﬂrlnd. P, aad Gulas, H Rev c\ir orthop. 41:56-72 Jan.-Mar.,
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Early Weight Beaning and Correction of Anteversion m
‘Treatment of Congenital Dislocation of Hip E. George Chu-
nard? (Shriners Hosp for Cnppled Children, Portland,
Ore ) used the following routine treatment for congemtal
dislocation of the hip sheletal traction before reduction,
walking peg to permut weight bearing 1n the cast, and cor
rection of anteversion by subtrochanteric ostestomy The
routine 13 applicable mamly to children aged 18 months to 8
years Anteiersion should be corrected before turndown shelf
operation or mntra-articular procedures are done, Its corree
tion by osteotom) decreases necessity for open reduction.

No specific degree of anteversion can be accepted as defi
nite indication for derotation osteotomv in all ages The
younger the child the more likely that natural growth proc
esses will correct anteversion but any doubt should be
resolved 1n favor of osteotomy In the authors opton 30
degrees of antes ersion 1s indication for derotation osteotomy
He believes that the subtrochanteric area 1s the proper site
for derotation osteotomy The walking-cast used after reduc
tion did not appear to mncrease incidence of aseptic necrosis
of the femoral head.

Open Reduction of Congenital Dislocation of Hip Joint
Anatomic, Clinical and Radigraphic Studies. It 1s generally
acknow ledged that closed reduction 1s not a sufficrently rel-
able method of treating congemtal dislocation of the hip
Sometimes reduction 1s difficult to bring about and some
tunes 1t fails despite energetic attempts Furthermore, even
if an acceptable position 18 achieved there 13 considerable
risk of both redislocation and subluxation later

Carl Hirsch* (Karolnsha Inst. Stockholm) performed
open reduction by the posterior epproach oun 13 hips after
closed reduction had failed In all the hmbus was dislocated
1ato the acetabulum (Fig 33) Often the acetabulum was also
more or less covered by the capsule attuched to the acetabu
lar nms Reduction was easily achieved after a combined
capsule limbus excrsion The most stable position of the fem
oral head was obtamed with the leg fixed 1n 60 degrees ab-
duction and 60 degrees flexion Immobilization m plaster

(3) ] Booe &k Joamt Swry 37 A.239-245 Apel, 1938
(4) Acta arthop. seandinm 24 300-309 1935
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Fig. 33 (Courtesy of Carl Hirsch.)

was restncted to only two or three weeks Despite good pri-
mary function x ray changes highly remimecent of osteo-
arthntis deformans juvenlis developed i the femoral head
duningoneyear

Indications for Acetabular Roof Plastic Procedure in So-
called Congenital Dislocation of Hip k Worzfeld® (Wirz-
burg) reports 140 operations done on 110 patients between
1947 and 1953 37 patients with congenital dislocation of the
hip were examined three to six years after operation

After conservative reduction of lup dislocation the oper
ation s indicated 1f there 18 no bony apposition. Results in
such cases are always good both functionally and roentgeno-
logically the head of the femur 1s always in good postion.
In subluxation after incomplete reduction or 1 untreated
congenital dislocation of the lip the operation 15 indicated
only if there 18 no fibrous tissue 1n the acetabulum The fi
brous tissue can be demonstrated by mjecting contrast ma
terial 1nto the jomnt and taking ~ rays If fibrous tissue 1a

(S) Arch orthop, w Unfall-Chlr 471412416, 193%
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Early Weight Bearing and Correction of Anteversion in
Treatment of Congenital Dislocation of Hip E George Chu-
nard® (Shniners Hosp for Crippled Children Portland,
Ore.) used the following routme treatment for congemtal
dislocation of the hip skeletal traction before reduction,
walking peg to permit weight bearing n the cast, and cor
rection of anteversion by subtrochanteric osteotomy The
routine 15 applicable mainly to children aged 18 months to 8
years Anteyersion should be corrected before turndown shelf
operation or intra articular procedures are done. Its correc
tion by osteotomy decreases necessity for open reduction

No specific degree of antes ersion can be accepted as defi-
nite dication for derotation osteotomy m all ages The
younger the chuld the more likely that natural growth proc
esses  will correct anteversion but any doubt should be
resolved i favor of osteotomy In the author s opinton, 30
degrees of anteversion 1s indication for derotation osteotomy
He believes that the subtrochanteric area 13 the proper site
for derotation osteotomy The walking cast used after reduc
tion did not appear to increase incidence of aseptic necrosis
of the femoral head

Open Reduction of Congenital Dislocation of Hip Joint
Anatormic Clinical and Radlographic Studies Tt 1s generally
acknowledged that closed reduction 18 not a suffictently relt
able method of treating congemital dislocation of the hip
Sometimes reduction 1s difficult to bring about and some
times 1t fails despite energetic attempts Furthermore even
if an acceptable position 13 achieved there 1s considerable
risk of both redislocation and subluxation later

Carl Hirsch' (Karolinska Inst Stockholm) performed
open reduction by the posterior approach on 13 hips after
closed reduction had failed In all the imbus was dislocated
nto the acetabulum (Fig 33) Often the acetabulum was also
more or leas covered by the capsule attached to the acetabtt
lar rims Reduction was easily achieved after a combuned
capsule limbus exciston The most stable position of the fem
oral head was obtained with the leg fixed m 60 degrees ab-
duction and 60 degrees flexton Immobilization in plaster

(3) J Bone &k Jolot Bury 37 A.239-245 Apdl, 1955
(4) Acts orthop scandimavy 24.300.509 1955
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was rostocted to only two or theee week  De pite god pry
man function s rav changes i hily repim cent of osteo.
arthnts deforman juvemlis developed i the femoral head
dunngenevear

Indications for Acetabular Roof Plastic Procedure in So-
called Congenital Dislocation of Hip K Worzfeld® (\Wurz
burg) reports 140 operation  done on 110 patients between
1947 and 1953 37 patients with congenital dislocation of the
tup were examined three to mix years after operation

After consenvatine reduction of hip dislocation the oper
ation 1s indicated 1f there 14 no bony appowtion Results in
such cases are alway » good hoth functionally and roentgeno-
logically the head of the femur 1¢ alwass in good position
In subluxation after incomplete reduction or in untreated
congenital dislocation of the hip the operation 1% indicated
only 1f there 1s no fibrous vissue tn the acetabulum The f
brous tissue can be demonstrated by injecting contrast ma-
terial 1nto the joint and taking x rays If fibrous tissye 18

15} Arch ecthop. w UnfallChir 47 412416, 1955,
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Early Weight Bearing and Correction of Anteversion in
Treatment of Congemutal Dislocatlon of Hip E. George Chmt
nard® (Shriners Hosp for Crippled Children Portland,
Ore ) used the following routine treatment for congenital
dislocation of the hip sheletal traction before reduction
walking peg to permit weight bearing 1n the cast and cor
rection of anteversion by subtrochanteric osteotomy The
routine 18 apphicable mainly to children aged 18 months to 8
years Anteyersion should be corrected before turndown shelf
operation or ntra articular procedures are done. Its correc
tion by osteotomy decreases necessity for open reduction.

No specific degree of anteyersion can be accepted as defi-
nite indication for derotation osteotomy in all ages The
younger the child the more Iihely that natural growth proc
esses” will correct anteversion but any doubt should be
resolved 1n favor of osteotomy In the author s opinion 30
degrees of antey ersion 1s indication for derotation osteotomy
He believes that the subtrochanteric area 15 the proper site
for derotation osteotomy The walking-cast used after reduc
tion did not appear to increase incrdence of aseptic necrosis
of the femoral head

Open Reduction of Congenital Dislocation of Hip Jont
Anatomic, Clinical and Radiographic Studies It1s generally
acknowledged that closed reduction 1s not a sufficiently reh
able method of treating congenital dislocation of the hip
Sometimes reduction 1s difficult to bring about and some
times 1t fails despite energetic attempts Furthermore, even
1f an acceptable position 1s achieved, there 18 considerable
nisk of both redislocation and subluxation later

Carl Hirsch* (kharolinska Inst Stockholm) performed
open reduction by the posterior approach on 13 hips after
closed reduction had farled. In all the hmbus was dislocated
nto the acetabulum (Fig 33) Often the acetabulum was zlso
more or less covered by the capsule, attached to the acetabu
lar nms Reduction was easmly achieved after a combin
capsule limbus excision The most stable position of the fem
oral head was obtained with the leg fixed 1n 60 degrees ab-
duction and 60 degrees flexion Immobilization 1 plaster

(3) J Boce & Jomt Sury 37 A 229-245 Apcil, 1953
(4) Acta arthop. scandinav 24 J00-309 1955
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was re tricted to only two or three weeks De pite pod pirg
mary function » rav chanpes ighlv remim cent of osteo
arthntis deformane juvemiis developed i the femoral head
dunngoneyear

Indications for Acetabular Roof Plastic Procedure in So-
called Congenitnl Dislocation of Hip K Worz{eld® (Murz
burg,) reports 140 operanons done on 110 patient« between
147 and 1953 37 patients with congental di location of the
hip were examimed three to six vears after operation

After consernative reduction of p dislocation the oper-
ation 1s mndicated af there 14 no bony apposiion Resulte in
such cases are aluwny s rrood both funcuonally and roentgeno
logically the licad of the femur 1s alway s m good posmition
In subluxation after mmcomplete reduction or 1n untreated
congenital dislocation of the lup the operation 15 indicated
only if there 1s no fibrous tissue n the acetabulum The f
brous tissue can be demonstrated by injecting contrast ma
terial nto the joint and taking x rays If fibrous tissue 1s

{3} Arch erthop. w Un(all Culr 47 412416, 1958
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present, the operation results in a lesion of the head of the
femur or of the bone graft The fibrous tissue in the acetabu-
lum should be removed before the acetabular roof graft 1
mserted.

Increase of the angle between the neck and shaft of the
femur 1s not an indication for this procedure In such cases,
acetabular roof graft 15 seldom necessary follawing osteoto-
my to correct improper angulation

The bone used for the operation 18 the acetabular roof tt
self separated and folded down parallel to the suriace of the
head of the femur and fixed by one or more grafts connected
to the sleum

Results of Treatment of Congenital Dislocation of Hip
before 5 Years of Age are presented by Michel Salmont®
Owing to dispersal of records during the war and incomplete
follow up as a result of parental indifference no statistical
presentation of results 13 grven

The question of treatment of congemtal dislocation 1 most
controversil results are contradictory end series of cases
are not actuaily comparable Expenience varies from one year
to another On the basis of 20 years expenence with 400
nonoperative and 80 operative cases (simple arthroplasties
Colonna operations extrecapsular arthroplasties) several
potnts require emphesis Arthrography the technic of treat
ment and the indications are all elements which nfluence
results

Treatment before age 15 months 1s orthopedic without
preceding arthrography Arthrography 1s indispensable 28
an a1d to management between age 15 months and 4-5 years
1f there 15 a large 1sthmus treatment 1s nonoperative If the
wthmus 16 ttermediate orthopedic treatrment 18 attempted
m event of failure 1t will frequently be partial (residual sub-
luxation) In case the 1sthmus 1s narrow and the dislocation
not reductble treatment 15 operstive. Choice of procedure s
subtle. Generally if the femoral head 15 low stmple arthro-
plasty 18 the chosce sf the head 1s lugh a Colanna procedure.
After age 4 arthrography 15 almost useless If displacement
1s shight (subluxation) orthopedic reduction 1s attempted
quite often an abutment procedure (extracapsular arthro-

(8) Rar chir srihop 43 191 202, Ape June, 1953
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entities based on chnical differences and differences 1o de-
formity produced

Symptomatology 18 not a good basis for differentiation
because the patient s complaints change with progression of
the disease. Measurements of the angles of resultant deform
ty over a six year period m patients with all stages of hrp
joint dislocation were studied The measurements were
made by fluoroscopy of the supine patient some were con
firmed at operation Seventeen cases of subluxation and 25
cases of luxation form the basis of this report The average
of the antetorsion angle 1n subluxation was 31 and i luxa
tion 44 Four children with subluxation on one side and luxa
tion of the opposite hip joint are also presented There was
Iittle or no difference 1n the angles on the affected sides

These findings tend to support the argument that there s
gradual differentiation of a single disease process and that
subluxation 18 the first stage of luxation

Congenital, Habitual Prefemoral Subluxation of the Enee
18 relatively rare, according to H R. Mattner® (Umv of
Leipzig) About 130 cases have been reported so far In most
instances 1t 13 directed anteriorly (prefemoral) but it may be
lateral or posterior Though mostly unintentional 1t may be
produced voluntanly Furthermore there are patients 1o
whom subluxation occurs both ways asin the following case.

Baby gir! 9 davs old, born at term, had limuted extension of both
elbows. She also had clubfoot bilaterally and limited abduction 1n the
hip joints Both knees were kept 1n contraction and were of nt
shape 1n this position. On active as well as passive extension, pre-
femoral subluxation developed bilaterally accompanied by a lond
notse. From this position the baby was able to bend her knees and
with a loud click the subluxation corrected itself

At the age of 1 year the night knee was visualized with lLiqud and
gaseons contrast medimms, and the x ray picture of the knee 1 ex
tenston revealed both articular surfaces widely separated. The prox
imal end of the tibia appeared to be normally developed and the
distal cartilaginous femoral end slightly flattencd (Figs. 34 and 35)

Factors favoring development of congenital habitual sub-
luxation of the knee mnclude changes in cartilaginous or bony
jomnt surfaces excessive widening of the postertor part of the
joint capsule and a major relaxation or complete absence of

(9) Arch orthop. o UnfallChir 47 664-675 1935
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Fig. 34 (left)  Exten 1om of knee with sullumatin of ttxa anterborly Fht
IR e it i A A it o
Fibolar bead 1 diplared relatively fae dorsally

3% (right) —On fonom, ricula surfaces show mormal relation.
T amer TR Arch- oftbor. 5 Laflchic 47 664675 1958

the cruciate hgaments The etiology 15 controversial W here
as some authors blame mtrauterine mechameal factors oth
ers stress primary germmatne developmental defects
Congenital Dislocation of Knee In this rare but important
congenital deformity the child 1s born with one or both
knees 1n hyperextension It may e\ven be possible to approxi~
mate the leg to the antenor surface of the thigh. The proxi
mal end of the tibia 1s displaced anteriorly and laterally on
the femur and there may be overnding of the joint Patho-
logically there1s usually shorteming of the quadriceps tendon
and the thotibial band The patella 15 generally not palpable
but readily begins to form after correction of the deformity
The antertor half of the capsule is contracted but the pos
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entities based on clinical differences and differences n de
formity produced

Symptomatology 18 not a good basis for differentiation
because the patient s complaints change with progression of
the disease Measurements of the angles of resultant deform-
ty over a six vear pertod in patients with all stages of hip
Jomnt dislocation were studied The measurements were
made by fluoroscopy of the supine patient some were con
firmed at operation Seventeen cases of subluxation and 25
cases of luxation form the basis of this report The average
of the antetorsion angle in subluxation was 31 and i luxa
tion 44 Four children with subluxation on one side and luxa
tion of the opposite hip jomt are also presented. There was
little or no difference 1n the angles on the affected sides

These findings tend to support the argument that there s
gradual differentiation of a single disease process aund that
subluxation 1s the first stage of Iuxation

Congenital Habitual, Prefemoral Subluxation of the Knee
15 relatnely rare according to H R Mattner® (Umiv of
Leipzig) About 130 cases have been reported so far In most
instances 1t 18 directed antersorly (prefemoral) but it may be
lateral or posterior Though mostly unintentional 1t may be
produced voluntanly Furthermore there are patients m
whom subluxation occurs both ways asin the following case

Baby girl 9 days old, born at term, had hmted extension of both
elbows, She also had clubfoot bilaterally and lunrted abdnction in the
hip joints. Both knees were Lept in contraction and were of normal
shape 1n this position On active as well as passive extension, pre-
femorn] subluxation developed bilaterally accompanied by & loud
notse From this position the baby was able to bend her knees and
with a Jotd click the subluxation corrected 1tself

At the age of 1 year the nght knee was visuallred with hiqmd and
gascous contrast mediums, and the < ray picture of the knee 1n €x
tension revealed both articular surfaces wdely separated. The prox
imal end of the tibia appeared to be normally developed and the
distal cartilaginous femoral end slightly flattened (Figs. 34 and 35)

Factors favoring dey elopment of congemtal habitua! sub
Iuxation of the knee mclude changes m cartilaginous or bony
jomnt surfaces excessive widening of the postenior part of the
jomnt capsule and a major relaxation or complete absence of

(9) Arch orthop n. Usfall-Chir 471664675 1935,
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Flg. H (keft) Extenuom of kote Jolmt with subluxation of tibia anterlorly Fhat
tening of anterior part of femorsl yles with normal, #at tiblal srticular surface.
Fibular bead b displaced relatively f ¢ dorsally

Flx. 35 (right fexion, artlenlas

) v aces show sormal relation.
(Courtesy of Mattner IL R Arch ortbop. w UnfallChir 47 664675 1955)

the cruciate igaments The etiology is controversial Where
as some authors blame ntrauterine mechanical factors oth
ers stress primary germinative developmental defects
Congenital Dislocation of Knee, In this rare but important
congemtal deformity the child 18 born with one or both
knees in hyperextension Tt may even be possible to approxt
mate the leg to the anterior surface of the thigh The prox
mal end of the tibia 15 displaced anteriorly and laterally on
the femur and there may be overnding of the jomt. Patho-
logically there 1s usually shortening of the quadriceps tendon
and the iliotibial band The patella 1s generally not palpable
but readily begins to form after correction of the deformity
The antenor half of the capsule 1s contracted but the pos
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teror portion, with the anterior cruciate lignment 19 neces-
sartly lax There may be abnormalities of articular surfaces
of tibia and femur due to abnormal positions Two types are
genernlly differentiated the more common traumatic devel-
opmental type considered due to malposition 1n utero and
that due to primary embryomic defect accompanied by other
defects such as cleft palate harelip cardiac lesions spma
bifida, dysplasia of the hip or clubfoot

Management consists of carly manpulation usually per
formed gradually in stages with metal splints or casts to

A

NS
Fig 36 —~Hyperextcnalon asd external rotation of kft kaee ( of Chr
pu gt B Tende son E. D Proc. otaf Meet. Mayo Clm 20 Sept:

hold the reduction The casts are changed or splints bent to
allow gradual flexion of the knees Trauma to the cpiphyses
18 not uncommon because of the forces required but adverse
effects have not been noted Subcutsneous tenotomy of the
iliotibial band 1s often necessary to mamtamn reduction and
braces may have to be used The surgical corrections neces-
sary 1o the more difficult cases of the type attributable to
primary embryonic defect and 1n cases of the dcvc]opmcutll
type seen too late for conservative therapy are varied Tight,
contracted structures such as the quadriceps tendon -
tibial band anterior half of the capsule or posterior cruciate
Lgament can be lengthened or sectioned. Relaxed structured
such as the posterror capsule or anterior cruciate higament,
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can be reefed A supracondylar wedge osteotoms may have
to be done in the Inte cases to correct antes ervion of the fem
oral epiphyzic and the tibil articular surfaces can be re
<haped Outward displacement of the gastrocnemius may be
corrected by anchoning, the muscle to the femur above the
condyles Thic muscle, when functioming 1n its normal posi
tion lielps to prexent hyperextension

Tollustrate the importance of early recogmition and enrly
nstitution of con<ersatne treatment of tins abnormality
Bennie ] Clayburgh and Fdward D Hendesson! report the
«ecand cace of congenital diclocation of the knee <ecen at
Mayo Chinie (kg 36)

In a child, aged 3 monthe the knee was nampulated and the ante
nior dislocation partally reduced. The legg was placed 1n a long leg
cast with the knee flexed 10 degrees. The procedure was repeated o
few days later and increa el reduction obtainedl. Then the east was
changed twice weekly without anesthesia for six wechs Sixteen
months later the knee was stable and could be flexed from 180 to 90
degrees but some genu valgum and mild anterior bowing of the tilna
was present.

Arthrogryposis Multiplex Congenita Review of 54 Cases
18 presented by ] Hiram hate® (Atlanta Ga) This s a rare
condition with congemtal hmitation of motion 1n several
joints accompanied by one or more congenital deformities
Average incidence was one arthrogrypotic born every 8
months for 30 years but in 1954 six were born between
January 20 and March 4 (g 37) Of the 54 patients studied
34 (63%) were boys Clubfoot, present m 42 (76%) was bi-
lateral 1n 32 Shoulders were myolved 1n 22 and elbows
29 The wnist was flexed 1n 31 and hyperextended 1 3 The
fingers showed many vanations m limitation of rotion of
various joints Dislocation of the hip was present n 23 of
31 with no dislocation 16 showed marked himitation of mo-
tion with fixation 1n flexion and outward rotation Motion
was limited in the knees 1n 43 1n 29 the knees were flexed
and could not be extended the patellas were dislocated 1n 5
Nine had a severe bilateral flatfoot deformity and six had
metatarsus varus only four had normal feet,

In favor of genetic etiology were three arthrogrypotics

(1) Proc. Staff Meet, Mayo Clin, 30.396400 Sept
) Bouth XL ] 48 1141 1146, Rovenber 1988 0 O
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(two mothers and one father) with arthrogrypotic children.
Siv (11%) had ancestors with deformities In one family,
two arthrogrvpotic children were born to parents who were
firat cousins w1th no familial history of deformuties on erther
side. In apparent contradiction of the genetic theory nere

n—-T,ﬁa].rmmIoee—mduxm-mhdzm(cmm"
Kite, § H. South M. J 411148, November 1955 )

three sets of twins (one set identical) with one twn 1o each
set normal and one arthrogrypotic

One third of the arthrogrypotics were first-born children
10 were premature 26 were born at term and m 18 there
was no record. Weight was under 7 1b 1 19 Aany mothers
volunteered information that fetal moyement was shght to-
ward end of pregnancy

N

\
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I imtwion of motion m the jointe makea this onc of the
most discourgng and difficult of all congemtal defornuties
to treat Patients with milder ca<es lewrn to walk and to take
care of themselves but those more <cyerely afflicted with all
four extrermitics mvolved cn watk only after seveml opera
tions and then onlv with braces and crutches

Arthrogryposis Multiplex Congenita This cntity 1s pres
ent at birth and 15 recognizable by the precence of flexion
and/or extension contractures of 1 few or many of the joints
of the extremities Lither a single limb or all four are 1n
volved The ditease 14 generally symmetrical and probably
recults from wmcomplete development or failure of develop-
ment of one or more mus<cle groups dunng intrauterine life
Generally the affected imbs are «<mall in arcumference and
the joints are unusually large Muccle weakness and hypo-
foma are promment features 1 most instances As a rule
tendon reflexe« cannot be obtained Luxations and <ubluxa
tion« of many joints mayv occur As<ociated anomalies include
webbed fingers polydactyha hydrocephalus and other mal-
formations of the <kull abs<ence of the sacrum and of the
patella, clubfeet clubhands and acetabular dy «<plasia.

Harold G Jacobson Larle A Herbert and Maxwell H
Poppel® (New York) report on seven bovs and six girls
with arthrogryposis multiplex congemta since birth. Deliv-
ery of six was abnormal Muscle bundle atrophy osteoporosis
and flexion or extension contractures or both occurred n
all patients and congemtal tup dislocatian 1n seven. The
flexion and extension contractures occurred m varying de-
grees with an average of almost five joints per infant 1
volved. The contractures were most common 1n the knees
hips and clbows

Biopsy of a muscle specimen of one patient showed hya-
Line necrosis atrophy and fat replacement mn some areas
Some of the muscle fibers had well presenied long and cross-
stnations with the fibers several times smaller than usual
One bone biopsy showed well preserved normal compact
bane, whereas another biopsy of a tarsal bone from the same
patient three years later revealed aplastic bone with retar-

dation of ossification of the cartilaginous portion Addition-
() Radiclogy 65:8.18, July 1955
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ally there were 1slands of unossified cartilage representmg
mmperfect ossification of the spongy bone

Ehlers Danlos Syndrome with Ectopic Bone Formation 1s
reported by Isadore Katz and Karl Stemer* (V.A Hosp,
Brooklyn) This condhtion consmists of a complex of genetic
abnormalities affecting the skin and its blood vessels jomts
and subcutaneous tissues The akin can be raised mn high
folds which when released retract spontaneously and more

]
MR AN &

38— Hyperalasticity of skin of peck. (Courtesy of Kam, I and Stemer b
Rlﬂ‘.l::x)ﬂ!! 360 September 1955 )

or less completely There 18 passive and active hypermobility
of jomnts particularly of fingers and toes Fragility and fr-
ability of the skin and 1ts blood vessels are responsible for
hematomas following minor trauma Trivial njuries also
produce gaping skin wounds which heal with difficulty lea?
g irregular scars Small cystlihe movable subcutaneous
nodules are often seen Occasionally a patient may have one
or more associated abnormalities ¢g clubfoot dental de-
formities lymphangiectatic tumors zcrocyanosis and men
tal deficiency The most suggestive radiologic finding 15 pef
haps subcutancous calcified nodules They are widely dis
tributed but confined to the extremities lie 1mmediately

4) Rachology 65 352 360 September 1955
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Fig 19 —Origtual x ppoarance of paraarticular ectopic bone “bridga™
frem lmrrn(nz?tlbt )I.llu Piacs 10 Crexter trochanter
40 (bottom) —

A o B, Tad A o Rosdioy 63 132960 Sepember 19553
beneath the skin and are most numerous 1n the loner two
thirds of the legs Individual calafications are almost invan-
ably ovoid 48 mm in size and are homogeneously dense
bordered by a sharply defined peripheral zone of denser calct
fication like a shell or the cortex of a small bony body

In a man, 38 diagnoss of Chlers-Danlos syndrome was
based on hyperelastiaity of the skin (Fig 38) hy permobility
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of joints abnormal formation of hematomas and x ray en
dence of disseminated calcified subcutaneous nodules A pre
viously unreported finding was large masses of mature ec
topic bone 1n the hip muscles bilaterally (Fig 39) The mass
on the left was excised from 1ts bed 1 the tendon and muscle
fibers of the rectus femons Histologically and radiographt-
cally, the specimen revealed mature bone with compact cor
tical and internal spongiosal layers Pathologic diagnoss was
metaplastic ossification Ten years later (Fig 40) there was
a large cauliflower lihe calcified mass ansing from the ongt
nal surgical site at the anteror inferior thiac spine, which had
appeared within five months after operation The night hip
which had not been operated on remamned unchanged dur
g the 10 year period. Special stains of skin sections sug
gested hypertrophic changes of elastic tissue and showed
some imncrease m mucopolysacchandes of the ground sub-
stance

Uncommon Famillal Systemic Disease of Skeleton Hy
peroatosis Corticalis Generalisata Familians 1o g twin broth
er and sister 1s reported by F S P van Buchem H N Had
ders and R Ubbens®* (Gromingen Netherlands) Both had

Fig 41 —Thickened and scherotic bone stroctare in cla riba and bumorss
(Coutteey of van Bachem, F B Bt &1 mmun%ﬂdmlﬂ&)

(5) Acts radiol 44 109120 Angust, 1935

\
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normal appearance at age 10 Skeletal clianges progreseed
gradually thereafter and b age 20 the chims were markedly
enlarged Both <howed ncreasing mental detertoration s
ual and hearing loss and «peech difficulties 1« bone changes
progtessed The changes conusted manly of marked cortical
hyperpla<ia with extensive osteophy te farmation Size of the
bones was merersed the marrow ety was reduced and

- = — re——
t
f

Lo

— - P

Fir. 42—Thickened and sclerotic hull cap. Enlerged and sclerotic mands Coar
tery of vam Duchem, F S. P, o of Acta radwol 44 1091 ¢ Amm%s()

the cortex thichened (Figs 41-44) with thickening chiefiy
locafized to the diaphyses of long bones metacarpals meta
tarsals and phalanges Spongy bone showed ordinary strue-
ture. Serum caleium and inorgame phosphate levels were nor
mal and alkaline phosphate level was shghtly mcreased The
bl([):d picture was normal
t autopsy the internal organs of the woman at

appeared normal Though the pituitary gland nppca:cgdcfcz
duced to n vesicle the wall of which contamed no adenohy-
pophysial elements but only gha tissue and a few mononu
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L.

Fiy 43 (left) —Thickened metatarm) bones periosen] erce
Fig 44 ht) —Thickened roetaca, hortes with periosten] erests.
(gourtu;o ganF sP.r;r']-L Acts radiol. 44 109120 Awguet, 1955)

clear Iy mphacyte like cells other endocrine glands were nor
mal. Endocrine disorders werc also absent chmeally As
other fanuly members were healthy the condition may have
been due to germinal damage 1n utero

The cases somew hat resemble those of Camurati Engel-
mana disease but skull chonges m the former were less
consprcuous and apindle-like thickenmg of long bones and
marrown fibrosis were present Onset at early age was another
distinetive feature



THI 1 PIPHYSLS

Acromial Apophysitis an Infrequent Site of Osteochon
dropathy F K Landgraf® (I rankfurt) reports 1 casc of by
latera} acromil apophvsitis in a bov 16 who complamed of
pan i both shoulders cspecrally after heavs work Anxray
demonstrated <mall segmented acromil epiphy<es with 1r
regular borders (11g 45) Six wechs later (the panent did not

P S "

ra -

“[;4’ (Coru of Landgraf F h. Fi b,
00 & 15‘:‘3 ortschr  Geb. Rontgenstrabben 81 797

work duning this time) the pain was gone and both epiphy ses
showed improvement on x ray study

Only one other case with this < ray appearance has been
reported and 1n it there were no symptoms Whether this
change represents a normal stage of development or aseptic
necrosis 1s difficult to determine Seral roentgen changes as
sociated with other clinical symptoms might be correctly
Cﬂléchdmascptm necross

cal Significance of Classification of Epiphysial

ries at the Ankle. Charles O Carothers and Arﬁifcx{lll{ éj:cj::-
shaw? (Memphis Tenn ) reviened 54 cases of epiphysial

Fortackr  Geb. Rintgenstrahlen 81 797800 December
& RS Aprll, 1955, 1954
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mnjuries at the ankle 33 of which were followedup T
junes included 20 with lateral displacement of the dists
al and fibular epiphyses (abduction type) 20 showin
terior displacement of the tibjal epiphysis including
external rotation type 6 caused by forcible plantar f

46 (left) —Adduction fracture separations of distal tial cpipkysl
ﬂ&ﬂw%muﬂdiﬁmmmmmmw
T 470 ey~sﬂ&fmmmmﬁumm

fractu o throog
e o OB 5 kad Creosuw A I Am ] Sux 8

and 3 due to axial compression or direct violence 141
had varying degrees of medial displacement clasaified :
duction mjuries Of the last, twvo mvolved the entire
epiphyais as a umt (third degree) four involved fn
through the tibial epiphyais (second degree) and &g
volved merely mmmmal medtal displacement of the £
epiphysis (first degree) (Figs 46 and 47)

Accurate repontion of the displaced epiphyses at th
pense of forced or repeated manipulation or operative
vention 18 not indicated as spontanecus rezlinement ¢
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ankle occurs even late i the growmyg period The authors
found that deformity at the ankle can be predicted at the
time of myury, beense 1t usually oceurs n the adduction
group and x ravs demonstrate 1 disruption of the epphy mis
weell Secand and third degree 1dduction type epiphy <l
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Flg 43 (left) —Tracture scparation thres years later demonttral 1

ankle due ts prematare elosore of tital cpnvhgl;" medlally ey v (e
A3 (rgkt) —After wedge osteotonry lateral eplphystodesis.

A e of Carathers, 0O, and Cremsbaw AL JIL Am. ] g:\fi_ 59 875989

fracture separations play a significant role n deformities
around the anhle This 1s well demonstrated 1n Figures 48
and 49
The authors {ound no evidence that massine displacement

of the epiphyses results 1n chnically discernible disturbance
of growth or 1n subsequent defects 1 ossification of the ad
JBCSCM m;;aphyms

econdary Deformities Following Epiphysial Separationa
llif]l] Fractures Near the Epiphysial Line are rcpo:tped by A

ner and J Dubas* (Lucerne) Epiphysial separations

(8) Hefret. chir scta 21 388410 December 1934
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Changes were almost regularly produced m the head and
neck of the femur and 1n the acetabulum In about 60% of
patients the head assumed an anatomically disadvantageons
mushroom like or angular shape The angle between the
shaft and nech of the femur varied but often there was con
siderable functional coxa varn. The acetabulum usually ad
justed itself to conform with the deformity of the femoral
hend Hip joint mobility was reduced as a result of onginal
deformities and changes due to secondary arthrosis de
formans Restriction of motion usually reduced rotanion 2od
abduction was observed in nearly all patients Oue third
complamed of pain after heavy manual work, and six (18%)
reported reduced capacity to do any manual work

There was little difference n results i patienta trested
with less than four months of bed rest and i those treated
with four months or more of bed rest.

Metaphyaial Dysplasia, Epiphysial Dysplasia, Diaphysial
Dysplasia and Related Conditions III Progresswe Dis
physial Dysplasia 1s diagnosed according to W P U Jack
son Joseph Hanehn and Fuller Albright® (Harvard Med.
School) during the first decade on the baats of roentgeno-
graphic changes in the long bones In the early stages sym
metrical fusiform expausion occurs at the midshafts. Some-
tunes two separate diaphyswal foct of bone expapsion &
seen 1 the femora or 1n the tibiae with the mtervening shaft
less intensely mvolved or almost totally spared. The out
lines of the abnormal sections are usually smooth but the
bone pattern 18 amorphous 1 texture and of irregular densty
with consequent loss of normal trabecular structure and fre-
quent effacement of cortical and cancellous differentiatiot
(Fig 54) The newn bone 1s both endosteal and pcnosteﬁ-
The skull often shows increased density and thickenmng at
the base or in the vault The clavicle may also be 1avolved.
In one of the authors patients a metacarpal bone was also
affected. The condition 18 progressive with spread of the
osseous changes proximally and distally 1 each long bont
to mnvolve almost all of the draphysis The epiphyses are un!
formly spared Epiphysial dexelopment and bone age remast
normal There are no biochemical abnormahties

(2) AMA Arch Int Med 94 %02 910, December 1954



Ph —Anmpm:rhvkvu{lma{ghl.l Na(:hlznlbuvznq g
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Climcally the patients appear weak and thin and are short
er than normal (Fig 55) Therr muscular deyelopment 18
poor therr gait waddling Some complam of pamn 12 the
legs
The authors have been able to follow two patients One
show ed comparat ely Iittle progression over five years while
the other had severer bone changes than had ever been re
ported previously
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Evaluation of Importance of Symptoms Signs and Spinal
Fluid Findings in Diagnosis of Pollomyelitis in Absence of
Paralysis 1s discussed by J B R. Cosgrave® (Uniy of Man
itoba) During an epidemic of acute anterior pohomychtis
all patients who were referred because of the suspicion that
they were suffering from poliomy chitis but who had no paral
ysis were divided 1nto two groups on the basis of the spinal
fluid findings The first group consisted of 100 patients who
showed nbnormal changes mn the cercbrospinal flmd  the
second compnised 115 patients with normal cerebrospinal
fiuid A follow up study was made to determine how many of
the patients developed paralysis later

It was found that the folloning phy sical signs during the
eprdemic were significant even when there was no cvidence
of paralysis neck ngdity back ngmdity Kermigs sign
Brudzinshi s sign and muscle tenderness When the cerebro-
spmal flurd was normal m a patient with these signs there
was less than a 3% chance that he had the disease. Thurty of
76 follon ed 1n the abnormal group and 2 of 88 in the normal
group subsequently deyeloped paralysis

Cerebrospinal fluiid examination of patients presenting
with meningism but without paralysis and with evidence of
an icrease 1n white cell count and protein content will con
firm the chinical diagnosis In this study 6% of the patients
with abnormal cerebrospinal fluid had no signs except fever
In such cases clinical diagnosts will be missed unless the
cerebrospinal flurd 13 examined

Development of Calcaneal Foot Deformuty after Pollomy-
elitis Th. Rosendal® (Copenhagen) reviews the < ray find
wngs m 167 fect of patients with paralysis of the triceps and
1 most cases of one or more other muscles of the lower leg
and foot

The deformity 1s caused by a change n the shape and

positon combined or separate of the calcaneus The change

(3) Camad 3L A J 72308811 Juooe @ 1958,
(3) Acta arthop. scandimay 24 216249 1955
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connsts of atrophy of the tuber caleaner the plantar promt

nence of the posterior caleaneal process and anteroplantar
atrophy of the calcaneus The change of position appears as
an elevation of the antertor end of the caleaneus (Iigs 56-
57), sometimes combined with the posterior part of the foot
1 the valgus position and 1 pronounced caxes accompaned
by dorsal flexion of the talus

The close connection between the vanous combinations
of paralysis and the development of the calcaneal foot indi
cates that the conrse can be deterrmined early Important
prognostic factors are the time of onset of the disease and
the development of contractures Treatment 1s mportant
for the most pronounced degrees of the deformity were found
among the cases that had not been treated

With physical therapy 1n which the foot 1s Lept soft and
the muscles exercised 1t 1s scarcely possible to avoid atrophy
of the caleaneal tubercle. In the brace treatment the foot
must be placed in the neutral position Early operative treat
ment 18 mndicated when physical treatment and braeing prove
to be nsufficient for Leeping the {oot 1n the normal position

Neuro-orthopedic Studies on Paralysis of Quadriceps in
Poliomyelitls J Canadell Carafi and L. Barraquer-Bordast
(Barcelona) stress the importance of myoplastic procedures
designed to provide the fullest possible functional compen
sation for a paralyzed femoral quadriceps 1n patients with
paralytic sequelae of acute anterior poliomyehitis They re
ject the belief that the automatism of walking 1nvahdates
any attempt at functional restoration by transplantation of
quadnceps antagomsts This position 1s supported by results
m 58 patients Neurophysiologic and electromy ographic
studies show that the socalled automatism of walking far
from bemg ngid 13 built up under cortical control and 1s
always subject to the capacity for adeptation proper to that
control By a process of actn e readaptation or re-education
new muscular associations constituting a new and efficient
though more difficult, automatism can be established.

The 1deal surgical procedure 18 one that utilizes the biceps
the sermitendinosus and the tensor of the fascia lata. The
reconstruction carried out with their aid closely resembles

(4) Rer oesrol 91.200-126, 1954
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the quadniceps with the fascia lata representing as ful
possible the rectus antertor and the two other transph
muscles taking the place of the two vast: Other mt
may, however be used if necessary Preoperatnely, the
cles to be tranaplanted should be evaluated by muscle te
and electromyography in general muscles with stre
below the third degree (International scale) are unfave:
Visunl surgical exploration at operatron not only hel
confirm the data obtained but also makes 1t possible t
termine which muscles are best preser ed and therefore
utihzable The operation must be performed under
asepsts with o nontouch technic A tourmquet shon
used to msure a bloodless field and thus shorten the p
dure. When the muscle selected for transplantation has
carefully dissected with respect for 1ts rrngation and 1
vation 1t 1s passed to 1ts new point of insertion throug.
fatty tissue. This reduces the possibility of adhestons t
mmimum but care must be used to prevent angulahios
soon as a certan physiologic tension has been establ
m the transplanted muscle 1t 18 solidly fixed to the pz
with stainless steel wire and the wound closed The kn
then immobilized 1n extension for three weeks dunngm
the hip must not be bent

Success or fallure depends on proper re-education ¥
should be begun as soon as the surgical insertion 1s 8t
enough to withstand voluntary contractions often W
three or four weeks after operation The patient 1s first ta
to practice selective contraction of the transplanted mas
‘When this ability has been acquired he 1s grven strengt
g exercises and encouraged to walk

Results have always been excellent when the three mu
1deally needed have been available with a strength o
tween 4and 5 (International acale) 72 6% of the 58 pat!
were in this category Good results with acceptable func
al capaaity for walking were obtained in the other 27
whose muscle strength was below thia rating )

Use of Pathologic and Unlocking Reflexes in Rehabi
tion of Spastica. Temple Fay® (Philadelptia) points oat
there are various ways of making the muscles norh ¢

(6) Am J Phys Med 33 347 352, December 1954
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when the brain levels above the crus have been destroyed or
impaired 1n addition for practical therpy there are certun

made to order exercises, in the form of normal and patho-
logc responses that follow the pattern in which the spinal
cord and muscles most casilv function

In the spastic forms of paralims the sumple reflexes may
be activated and by repeating either the deep or superficial
stimuli 2 single muscle or a group of muscles mayv be made
to respond indefinttely or to the state of fatigue 1f there1s no
joint fixation or tendon muscle contracture and the reflexarcs
below the pons are intact the therapist <hould have a “field
day simply «cratching and tapping the patient (1n the prone
position) with appropriate nontraumatizing equipment and

letting nature take 1ts course or letting the patient do what
comes naturally

These bwmlt n exercises can casily be worked out for
any portion of the body with a few mechanical aids Besides
using all the popular “normal deep tendon reflexes as in
dividual muscle exercisers groups of muscles can be aroused
and co-ordinated by the techmies that provoke the * patho-
lognc responses such as the Hoffmann and Babinshi signs
ankle clonus and other defense” or spinal mass reflexes

By inducing once or twice datly 12 20 of these reactions in
succession not only does the spastic muscle function 1m-
prove but its volume increases 1in a few weeks and the re
sponse begins automatically to integrate into a wider and
better organized pattern with strihing diminution 1n the
spastic tone and postural disturbance of the part.

Feeding walling and certain self-care responses can be
obtamned through conditiomng ” even for profoundly in
volved patients when reflex patterns are used as the base for
actnvating otherwise paralyzed and spastic musculature.

The benefits to posture muscle tone and functional activy
ty depend on the tramming and utilization of the improved
state of spasticity and muscle response, and on appropnate
measures of physical therapy and patterns of movement
which will lead to better rehabilitational accomphishments
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Gelatin Sponge as Fillmg in Infected Bone Cavities
Treatment and Results in Chronic Osteomyeltis Lars Ha
gelstam® (Helsinki) tested gelatin sponge as fillmg sub-
stance 1n 23 cases of chronic osteomy elitts 1¢  hematogenons
osteom) elitis or osteit1s caused by open fractures or other
acadental bone lesions After sequestra necrotic bone and
granulation tissue were removed the cavity was powdered
with streptomycin and filled with gelatin sponge soaked 1
a penicillin solution Pemicillin was gnen systemically

The lesion healed by primary mtention tn 15 cases It
only 1 of which the disease recurred. Suppuratron of the
wound appeared 1n eight continung a long time. Both pr-
mary and late results in these cases were bad. Remarnmg
diseased bone or inaccessible foci were usually the cause of
failure radical saucenization gave good results In one case.
1t was proved at a later operation that the gelatin sponge
was replaced by fibrous conpectine tissue The bone vty
filled 1n many cases partly through concentric bone forma
tion developing from the walls of the cavity In two cases,
x ray examination demonstrated ossification of the sub-
stance 1 the cavity itself

Gelatin sponge has thus been proved useful for hlhng 11
fected bone cavities A good result can be expected 1f the
bone 1s chiseled radically even if the cavity subsequently
becomes large

Complications of “Osteitis Pubis,” Including Report of
Case of Sequestrum Formation Giving Rise to Persistent
Purulent Urethnitis B D Stutter® calls attention to the
lack of understandmg of the exact cause of osteitis pubis
the confusing nomenclature and consequently the difficul
ties with regard to treatment The mam complications are
pam and prolonged disability Sequestrum formation has not
previously been reported

Man, 62, had symptoms of bladder neck obstruction due to prostatic

(7) Acta chir scandmav 108 283300 1934

(3) Brit J Surg 47 164172 Scpteuber 1954
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enlargenent. Retropubic prostatectomy wns perforned Cight weehs
later aymptoms wnd signs of osteltic pubis appeared. An abnormally
wide gap Detween the pubic bones on x ray aupprested ostertis pulns
The condition appeared to resalve cight months after prostatectomy
However 11 months after operation, the patient complaned of dvs
unn of one month s duration, He was found to have a purulent ure
thntis and left sided epididymitis. After an instial response to anti
Wictics and chemotherapy a relapee occurred and a stricture formed
in the membranous urcthra. An x ray of the pelvis showed sclerosis
of the putne bones following healing of the osteitls pubis A shadow
was noted which was thought to e in the pasterior urethr and which
Tad the appenrances of a sequestrum. At urethroswcopy a spicule of
bone was removed from a mass of granulation tissue Convalescence
was satisfactory

Enteric Fistula Associsted with Osteomyelitis of Hip and
Spinal Column. The unusual nature of the complication of
entersc fistula associated with osteomyehitis and the difficul-
ties encountered 1n 1ts management prompted James M
O Leary Paul R. Lipscomb and Claude F Dixon® (Mavo
Clinic and Found ) to report threc cases

Case 1 —Man 26 with osteomyelitts of the rght tup for 12 years
and recent drainage of fecal mmtenal and gas from the simuses abont
the lup was first seen in March 1941 The fecal stream was diverted
by proximal loop colostomy About 134 months later the fistulons
tracts were explored and enlarged. Drainage diminished, and 1 15
months the sinuses had become smaller In June 1942, an attempt was
made to close the rectal fistulas. A nortion of the descendmg colon 1n
cluding the colostomy site, was resected and o new colomc stoma
made A night subdiaphragmatic abscess developed and was drained.
In September 1942, the patent complained of cough with purulent
sputum. Empyema of the rnight pleurnl cavity with a bronchoplenral
fistula was diagnosed. Open drainage was established and the patient
duich:'\‘rgcd;}"n;mhtl] later m good general condition.

1 Jone complained of purulent drinage from rectum
and hip sinuses, There had been no fecal dm_mag\:g Opcmuﬂo: in Oc
tober 1944 demonstrated three fistulas from the midrectum which had
formed sinus tracts and become external near the nght hip jont,
These were closed, but the nnuses contineed to draim, Desprte another
operative procedure m October 1M45 purulent drainage continued
from the ip area In January 1947 the simus tracts were explored and
three sequestra were removed healing progressed rapdly In July
1947 there was no drainage. In October 1947 the colotic stoma was

(9) Ann. Sury 140:897 500 December 1954
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closed. Iy September 1950 the Patent complained of suffiiess of the
right hp Jomnt ity marked dcfonmty in externaj TORtion, but there
d no dr:uuagc since 5equairectaa1) 002! pain wag the
only COmplaint whey e wag Jagp Seen in Augugt 1953,
Case 2—Mlan, 25 first seen 1 October 1940 had a 19 yegr history
of o:temny'l:]hus of the left hup and o 2 year history of purulent dra;g
1 the nag:

f °
four yeary Iater when he complaned of Continuons dramage from g5
the Binuges about the fofy hip Severat fistulas g from the ge
scending ang Bigmord colan and from he Fectum were noted, and
loop olostomy vy arried out, Tep months later 1y August 1945 pe
returned for closure of the fistulay The dqsccndmg colon was re
sected P(mopcratxvdy 2 fecal figtyfy developed gt the Iower end of
the abdomyny; ‘e1sion. In June 1947 because of persistent drainmg
fistulag ¢ W23 decided to o 2 radecal Sequestrectomy N, true ge
JUEStTR Wwere forng but considerable neergyye tissue and granulation
Were present. Inoculation of this mater,; M0 guinea pigs progduced
tuberculoyy lestans, The Batient was plyeeq a0 streptomyen and
pam Amunosalicy e 2ad. In jype 1948, the abdoming] fistula way ex
ched becagse of persistent dramage. Eight months before a chimic
reit1n July 1950 g rectal dramage and feeq) dratnage from the
left hip Teturned. Ay abdoming] fistyly developed during a corse of
medica] treatiment. Explomrnr; $ITEeTY In August 1950 reslted in
temporary Cersation of dramnage ap fatulny were draming agan by
September 1957 The fistulas have contingeq to dran tatermittently
despite nttbioties and dk"mothtfapy

Casz 3__y outh 17 fryy 12e1t 1n October 1945 had an eight year
history of chronic osteomyelityy of g0 right hip wath » drsning sings,
Osteornyely of the righf ¢lbow hag cleared after mclsion and drarg
28e. \ rayy of bath areas dcmmrtrated changes of chrome osteomye

ty rectal

was ra
and the Osteomyeling A3 Quuescent p Jamary 105;
T

Actinomycoyfy of Humeryy . J McCormacy J A Dick
son and A R Rercht (Cleveland Che) report a case of
() Bowe & Jormt Sarg 34 4 1259 1254, Decvmber 1934
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primary actinonycotic osteomsy clitis of the humerus with
culture studies 1 which the dingnosis was mijtially <us
pected on frozen section exarmination

AMan 4 had a lustory of insidious, dull progressive pamn 11 the
right arm of three months duration which became constant it was
relieved by heat and aggravated by moyement. The harxl was swollen
and he was unable to close it. The skin was somewhat mottled and a

L TRY Q73 T
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Flg 32 (left) —Trreqular destroction { abaft { kamerus
Fur 59 gd‘h)-t:l:hlsh;m in tlwae removed for buopey Peripheral “clabs™ are
(Cnunnlyg;:.f))[c(:om:k,] L. et al ] Booe & Jolot Sury 36-A 12551258,

tender warm, firm mass was present over the anterolateral surfa

of the midshaft of the nght humerus. Movements of the shoulder wc;.:
restricted by muscle spasm. A roentgenogram of the nght humerus
revealed the medullary cavity in the mudshait to be widened and -
regularly radiolucent (Fig 58) Biopsy was performed to clanfy the
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bluestaiming peripherml margin of “¢lubs,™ A colture revealed ac
tinomivees  growth was inhibited by perialling Massive pemeillin
therapy was mtituted locally and parenterally  total dosage bemg
34,800,000 umts. The matient has been a<vmptonntic for two years.
Roentgenograme 18 months after therapy showed an apparently
healed lesion.

Frozen section exanunation provided information that
stmphfied thie chnical problem and presented tiwsue fixation
before rdequate bacteriologic <tudiea. \ histologic dragnosis
alone could be erroncous as to the extct nature of the offend
ing organmism The knowledge of the senaitnaty of this ot
ganism to pemctlihn proved invaluable

Echinococcus Disease of Bone Report of Case 1s pre<ented
by David C. Kelltev and Harrv T Sproat® (Brooke Amiv
Hosp Fort Sam Houston Tex)

Man, 50, wha had spent hus voath working with sheep in the aret
around San Juan Puerto Rico had a vagm generalized dull aching
pain and a feehng of dinunished strength in the keft arm and dbos
for three weeks. The onlv postive phwwical inding was the examin
er $ mpresaion that the left hunrerus felt wider tlan the right There
was a persitent cominopluha (3-0%) The conyplement fixation test
for echinococens wis negative  the intridermal test of Cawonl was
not carrred out. Roentgenograms of the I ft himerus revealed a thick
cning of the cortex and nmitiple arean of mdiolucency (Tig 60) Bl
opxy reveled osscous hedatidome. There waa no lnhortory  toent
genographic or physical evidence of other arcas of eclinococes in
fection,

Microscopically  the picture was that of many nucrocysts which
partally occupied the marrow «pace of the bone and appered within
the lacimae The cvat wall conusted of a pale acidophilic material
which was nonrefractile and somewhat colligenous, The wall va
1m thickness and occwionally appetred fantly Iavered, On the inner
aspeet of the <vat wall there was generlly a amngle cell layer ac?
sonally throughout the section there was an area which exhibiterd
focal piling up of the hasal laver of cells into n somen hat pyramithal
architectare (Fig 61) The rexction of the bone sevned to he that of
pressure atrophy

Surgical Lesions of Coccidioidomycosis arc discussed by
H D Cogswell T W Czermy and J A I'mtz* (Tucston

Anz ) Coccrdiordomy cosis 14 usually acquired by inhaling
the chilamy dos<pore of the fungus which are carned 1n dust

:g J Booe k Jou t % g 16A 1 411 4R Decomber 1934
) AL Arch B 40 643642 3y 1935
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Fyg & — it disease in distal end
du {top) —Preoperative x ray showing echinococems

61 (bottom) ~—Pyranidal architectnre with mmtwration X437
% D. C, and Sproat H. F ] Boos & Joiot Sary J6A
12411248, 1934)
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The incubation period vanes from one to three weeks After
the chlamydospores have entered the human host, usually
lodgmg in the lung they round into spherules The fungus
spreads in the host by rupture of the spherule wall releasing
the endospores which grow into mature spherules (Fig 62)
These may be carried by the blood or the lymphatics to dis
tant organs disseminating the disease. In the patients
studied by the authors the fungus apparently went through

sty

>o>

flmlcquocadidd.:-Lmiﬂl.
.5.‘-. (ﬁ:ﬂLH.DnIA.HA_A:E\L 406:3—641,1[:y19$5rt-
v froen T Military Surgeon 99 659 November 1946)

Q_

a pnmary and secondary (disseminated) stage, finally local
1zing 10 one or more of the viscera.

Chest lesions are the commonest foct that need surgical
treatment. Indications for surgerv are (1) spontaneous pneu
mothorax with a nonexpansible lung (2) gross hemoptys:s
with a persistent cavity (3) solid tumor of the lung 1n older
persons that cannot be defimitely diagnosed as cocadiordo-
mycosis and (4) a large, blocked or expanding cavity Seg
mental resection lobectomy or decortication are the usual
surgical procedures

Bone lesions (Fig 63) are probably the commonest in
patients who have sarvived the period of dissemmation Am
putations of peripheral extremities were necessary in a num
ber of patients because of osseous fistulas pain deformity
and disability Immobilization rest and occasional mecision
and dramage constitute the treatment of choice 1n coccid
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Fly 63 —Coceldioidal atacess of upper left fibla. (Comrtesy of Cogwwnil, H D,
et als AJLA. Arch Sury 40 633542 lhy 1955)

101domycotic bone lesions until 2 specific chemotherapeutic
agent 1s discoyvered.

Tuberculosis and coccidioidomycosis can appear 1 the
same bone Monoarticular coccidiordal arthritis and cocard-
101dal tenosynovitis have been reported

Treatment of Bone and Joint Tuberculosis with Strepto-
mycm and PAS ] Hald* (Martina Hansens Hosp Sandvika
Norway) reports the late results 1n 245 patients with bone
and jomnt tuberculosis given chemotherapy Streptomycin

(4) Act twberc. scandimay 30182 104 1984
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and PAS were most often used 1n connection with surgcal
treatment.

Adults were given 05 Gm streptomycin twice daily for
30-60 days Children received 0.20-0.25 Gm dalv The daily
dose of PAS was 10-14 Gm most patients were given this
medication preoperatively for 14 days The majority recerved
1000 Gm PAS or more, Streptomycin resistance demon
strated on culture developed in four patients and moderate
sensitivity 1n one These five were given streptomycin with
out PAS

Chemotherapy was used n 76 patients with tuberculous
spondylitis In 23 excision of a sinus or evacuation of a
tuberculous abscess was done Nineteen expenienced primary
healing without relapse Eight patients with iliosacral jomnt
tuberculosis were treated by arthrodesis and chemotherapy
All obtained primary healing which was maintained In 11
patients with trochanteric bursitis primary healing was ob-
tamed after operation but 6 had relapse 8-40 months later
Results of treatment of tuberculosis 1 this location have
not so far been mmproved by chemotherapy Hip jont re
section and arthrodesis were performed on 31 patients In
eight preparatory treatment of sinuses and abscesses was
necessary Of 23 patients on whom a one stage operation was
done 19 obtained primary healing with a good result.

Intra articular injection of streptomycin was used m 13
patients with knee joint synovial tuberculosis On the latest
control exammation 14-48 months after treatment 10 were
well and 3 had relapsed The 10 who responded favorably
could extend the knee fully and mn 7 there was no vistble or
palpable difference between the two knees The observation
periods are short, but results are encouraging

Although chemotherapy was useful in ankle and foot le-
sions operations 1n these locations before the use of such
therapy also gave good results

Without simultaneous operative treatment chemotherapy
does not seem to have any appreciable influence on develop-
ment or repair of bone tuberculosis nor do the drugs prevent
occurrence of new lesions Chemotherapy should not be used
indiscrimnately 1n all cases as soon as diagnosis has been
made but should be reserved as an aid durmng surgical trest
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ment Streptom)cin and PAS afford greater certainty of pr1
man healing after operation on tuberculous tissue Lyven
patients with long standing chromie sinuses should be ginen
a chance with <uch treatment
Management of Tuberculous Hip Joint 15 discussed by
Walter Mercer® {(Edmburgh) For diagnosss of a tuberculous
hip joint biopsy of the deep inguinal lymph nodes 1s more
important than arthrotomy since the bacillh are filtered to
the nodes and are more likely to be found If results of Ivmph
node biopsy are equn ocal 8y novial biopsy 1s advicable
Streptomycin and associated drugs make possible direct
surgrcal attach on the joint. In patients scen earhy therefore
one ma) hope for n mobile joint and in patients seen late a
shorter pertod of immobihzation earher and quicker fusion
and fener if any complications However these drugs do
not supersede a sanatonum regimen but merely reduce the
time 1n which 1t 18 necessary Each of the following drug
combinations 1s satisfactory (1) streptomycin sulfate 1 Gm
daily with sodium para-aminosalicylate 5 Gm four times a
day (2) streptomycmn sulfnte 1 Gm daily with 1somanid
100 mg twice a day (3) 1somand 100 mg twice a day
with sodium para aminosahcylate 5 Gm four times a day
With any of these combmnations the inadence of drug re
sistance should be exceedingly low Chemotherapy should
be continued for at least three months after the local lesion 1s
quiescent and well under control
An extra articular focus should be excised after antibiotics
have been administered It 13 useful to fill the cavity with
cancellous bone chips and to use streptomycin and pemicillin
powder locally A complete reconstitution of the bone and a
mobile ip may be expected
In synowial disease, early decompression will save the
jomt In carrying this out as much of the diseased synoval
membrane as possible with part of the capsule must be re
moved This procedure will lead to a higher percentage of
mobile hips The only form of immobilization necessary dur-
ng treatment 18 by skin traction
If the articular cartilage 1s 1ntact the diseased focus 18
thoroughly eradicated and the area packed with cancellous
(5) J Bome & Joint Sury I6-A 1123-1128, December 1954
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TUMORS, CYSTS AND I'IBRODY SPLASIA

Importance of Differentiation of Serum Proteins in Diag-
nosis of Bone Tumors 1s emphasized by Bela Gimes and
Zoltan Szendrdit (Unn of Budapest) Occasionally «x ray
study 18 of no help and clinical 1 estigation 1s necessary
to make a differential diagnous By paper electrophoresis
the changes tn serum protemns have been 5y stematically 1n-
vestigated

In beugn bone tumors e.g chondroma fibroma and bone
cyst, the albumin globulin ratio 1s within normal limits (1
16) In mflammations and malgnant tumors the ratio 1s
abnormal In pnmary and secondary malignant bone tumors
the total protein content of the serum was not diminished
but the albumin-globulin ratio was depressed with an n
crease of the alphas fraction charactenstically found in mjy-
elogenic sarcomas and metastatic bone tumors In cases of
plasmacytoma tvpical changes of the alpha beta and gnmma
globuling were found. In inflammatory bone processes with
ongmal x ray appearance simulating sarcoma an increase
n gamma globubn {rachions was assosiated with the de-
crease m albumin globulin ratio In three cases 1n which
roentgen diagnosis failed the proper dingnosis was arrved

sat by electrophoretic methods The possibility that an n
flammatory condition may simulate a neoplasm on x ray 1s
enhanced by the use of antibiotic therapy and in such cases
electrophoretic studies may be important.

Aneurysmal Bone Cyst. Observations on 26 cases by Da-
vid C Dahlin Byron E Besse, Jr David G Pugh and Ralph
K Ghormley® (Mayo Clinic and Found ) reaffirm their behef
that aneurysmal bone cyst 1s a distinct chimical and patho-
logic entity Average age of the patients was 17.2 years
(range 5 37) with 18 under 20 There were nix tibial lesions
five fibular three femoral one humeral and one ulnar five
mn the vertebrae, two n the ilum and one each 1n the ster-
num rib and an ocecipital bone. The most frequent chinical

(7} Fortachr Geb. R 81 567 342, N
(8 Radinbory 64 5665 Jemany 1pes o n
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complamts were pan swellmg humitation of motion and
tenderness Duration of symptoms vaned from three weeks
to three years (average about six months) Inall probabihity
associated trauma merely called attention to the lesion by
causing a Jocal exacerbation of symptoms Results of treat
ment indicate the bemgn nature of the cyst

In typical cases the roentgen mumifestations conmsted of
2 well circumseribed rarefied area usuallv located eccentn

Fp 64 (beft) —Ansurysmal boee cymt m Eom Tnkﬂmhvkihb"l““
{ 1 of bome tmtere radisioococy

appoarance and cousme 0
B e CT fiaeht) —Adeuryamal bone e in wpper part of dbalt of Iumerws, which
by oyt Yt t
mrolxdmwwﬁdw cormhh::dbnndmjdm-dhl

sroakm of eorter. Epephonal phate 1 sarsct
{(Conmrtesy of Dublm, D e of Radinlogy 64 3665 Jeamarv 1953)

tortex, tum outer ahe!

cally in the bone which showed either fine or coarse trabec

ulae or both The trabeculae appenred coarser and more
numerous toward the edges of the lesion producing a char

actersstic soap-bubble or honevcombed appearance. The cor

tex bulged eccentrically or was absent at the periphery of the
affected segment often only irregular retunants remaned
(Fige 64 and 65) Withont exception 1 typical cases it
which the cortex was disrupted there was a thio shell of
bone representing periostenl new bone around the periphery
of the leston In long bones the end of the shaft was the site
of predilection If endochondral bone growth was still taking
place the lesion was always on the dphysial side of the



TUMORS CYSTS FIBRODYSPLASIA 87

epiphy sial cartilage and adjrcent to 1t The tumor did not
mvade the epiphysial eartilage, In older patients 1n whom
the epiphysal cartilage was no longer present the em
physial portion of the bone was affected but generally the
articular cartilage was mtact and the jomt cartilage space
preserved Size ss apparently in direct proportion to duration
of the lesion In about 16 of the cases a roentgen dingnosis
could have been made preoperatnnely with reasonable cer-
tamnt,

Th)c gross and microscopic pathologic picture was typical
in all cases The surgeon usually dehivered the specimen
with some comment on difficulty 1 controlling hemorrhage
Grossly charactenistic cavernous spaces separated by fibrous
tissue septa are seen Varied histologic patterns are obseryed
in different portions of the cysts If scctions are cut through
the solid tissue and not through the honeycombed areas the
lesion may be rmistaken for an atypieal grant cell tumor
The vanous-sized engorged vascular spaces whose walls lack
most of the features of normal blood vessels the connectnne
tissue septa often contamning thin strips of osteowd and the
pools of unclotted blood in the vascular spaces are diagnostic
of aneurysmal bone cyst.

Curettage 1s the treatment of choice and at the time of op-
eration the gross appearance should make diagnosis possible

Glant Cell Tumor or Osteoclastoma. Sven Werne® (Unn
of Lund) reports 13 cases of gant cell tumor seen from 1942
to 1952 7 with recurrence, 1n 2 of whuch mahgnant transfor
mation was noted

Casz 1 —Woman 32 with giant cell tumor of the proximal femur
had recurrence after surgical curettage and several x ray treatments.
After five years, histologic examunation revealed o guant cell tumor

with sarcomatous malignant cells There had been no recurrence
three years after radical resection.

Case 2—Woman 53 had guant cell tumor of the distal fermur
Three years after curettage and irradiation o maligrant recurrence
appeared. No further changes were noted since total resection.

There are 20 published cases follow ing the course of gant
cell tumor from benign to mahgnant It 1s important to knovw
that some parts of the tumor may be mstologically bemgn
and other parts mahignant making multiple biopsies oblig-

(9) Chirerg 26.346-351, August, 1955
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atory Radical resection should be done 1n recurrence of
even hustologacally bensgn tumors The mabgnant grast cell
tumpor unlike the benign tumor 1s not < ry sensitive
Nonosteogenic Fibroma of Bone Review of Literature
with Additfon of Six Cases James A Devhn Harold E.
Bowman and C Leslie Mitchelf! (Henry Ford Hosp) ob-

¥ 66 —Proopenat 7o showing_fracto omel, etcowne, QRS
Lenuwa with well defacd m Xﬂéw"w:m%ﬁmm} A
S al ] Bow & Jomt Surg 3 A 473484, Jame, 1955)

served five bovs and one gurl aged 6-14 with nonosteogeniic
fibroma of bone In all a long tubular bone of the lower &
tremty was affected In half discovery of the lesson was
associated with local trauma Two hed & fracture of the bone
v olving the tumor area.

The < ray findings were simlar throughout The lesions
were located in the ends of the shafts of the Jong tubular

(1} J Baoe & Jaint Bury 37 A 4 2486 Juue, 1953
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bones close to but not reaching the epiphy wal plate They
were all eccentric and somewhat oval in outline with the
greatest diameter 1n line with the Jong axis of the bone Only
a fibular tumor tended to extend completely across the bone
Loculation of various extent was a con<tant finding A well
defined medullary border was found in most mstances The
cortex was thinned m the involved area in four ca<es The
lesions were about 3.8 cm long (Fig 60)

Histologically the lesions consisted of spindle shaped
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connective tissue cells with a tendency to interlace or to
form whorls (Fig 67) The cellulanty of the lesions varted
and there was vanatton m cellutanty withia individual le-
sions In most lesions giant cells were prominent Usually
the giant cells were small and somewhat elongated In many
fields there was hemorrhage but generally the tumors did
not have a profuse blood supply

Differential dragnosis should mclude osteogenic sarcoma
simple bone cyst osteitis fibrosa grant cell tumor and fibrous
dysplasia.

All patients were treated surgically The les
retted, and 1n four patients the caury}produclcd‘:tzlxs“p?clf:&
with cancellous bone. In three there was evidence that part
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Girl 8 was notad at age 3 to have limited motion of the nech This
incrensed, and the nech region beeame pasnfnl duning an acute fe
brile illness. \ rays chowed a destructive lesion of the cervical spine
and a small cystic lesion in the rght humerus, Fever and cervienl
main disappeared when the neck was immobihzed, A few months
later a panless hmp developed. \ rays revealed a cystic arca in the
right femur After another febnle episode a nontender swelling in
the neck appeared shown on x ravs to be duc to a patholagie frcture
of the clavicle (Fig 68) A biopsy from this arca revealed no specifie
Jestons. During the next 314 years there was a gradual progression

Fig 68 (left) —X-ray showing fracture of claviche and erosive charact leshon
aiae et e ont e ol ot oo st ter pored e e Wi

to involve 2d-6th cervical vertebrae. There
withoat bundles these vertebrae. Some

Teellog Ia evident. Mg i Wi ot

ool s und i 3 X2 3 Booe & Jutmy Surg 37 A 5953556,

A
E
£

of the cermiczl lesions, with involvement of all of the cervical
fArst three thoraaic vertebrae (Fig 69) as well as mvol\'mm:-‘::c} 31:
ribs, scapula, 1schrum and pubis. A biopsy specimen from the right
flium was not diagnostic. A year later severe weakness of all four
limbs developed. The spinal collapse in the cervical area progressed.
A few months later the patient died in respiratory failure.,

At autopsy the disease scemed to be one of destruction of bone 1n

many areas by gradual pressure of enlarging Iymphatic vessels. These
vessels commumicated wath extraosseous ?fmpy?pdmt;c]s

One of the causes of death

presumably was encroach
of the lymphatic vessels on the pleura followed byO:cc:lr:?xE
lation of large volumes of fluid 1n the pleural cavities Th
manner of ongin of the anomalous lymph spaces 1n bon:

was not apparent However extensne clinical obsen'atuV'
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and autopsy findings were not sufficient to classify the proc
ess as one of neoplasm malformation or inflammation

Radiologic Aspectas of Eosinophilic Granuloma of Bones,
Especially Femur and Clavicle Marcel Févret (Pars) con
siders certain radiologic aspects of eosmnophilic granuloma
of the femur and clavicle distinctive enough to establish a
diagnoss with certainty whereas others especially those
found at the outset are open to question Comparatively
early lesions two and seven months respectively after the
first appearance of pain are shown m Figures 70-72 Five
mmportant features of the radiologic syndrome are evideat
m Figures 70 and 71 which show the right femur of a boy
4 These are localization 1n the upper third of the femur
fusiform appearance presence of a geode cortical volve-
ment and subperiosteal neocortical hypertrophy The same
features were found n another boy 8 who was ongmally
thought to have a rheumatic condition and was referred to
the author s service for operation x ravs disclosed the bone
lesion (Fig 72) and an operation was done with the re
sults shown 1 Figures 73 and 74 On the whole the x rays
of these two patients which show a rare similanty suggest
that the lesion after onginating 1n the medullary canal at
tacks the bone and gives 1t a lacunar appearance. The de
struction 18 accompamed by reactive cortical hyperostosis
but this process of destruction and growth can be distin
guwshed from a malignant process because 1t 18 not anarchic.

X rays of the femur taken when the disease was at 1ts
height m a child, 4 are shown wn Figures 75-77 He had
been 1ll for more than 134 years with a multifocal condrtion
diagnosed osteomyelitis The charucteristic high dmphysial
site of the lesion, fusiform appearance central lacuna &nd
cortical hyperostosis were all present and the progressive
aggravation was clearly shown Histologic studies supported
the diagnosis of eosmophilic granuloma. Operative treat
ment of the femoral lesion was successful the other lesions
Iikewise responded to treatment and a cure was finally ob
tamned

The radiologic pictures presented by eosinophilic granulo-

(4) Rev chir arthop. 41 331 Jan Mar, 1955
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mas localized elsewhere 1n the femur as well as 1n the clavi
cle skull slender long bones such as the peroneum and the
vertebrae are not always easy to interpret However when
the three characteristic elements of total osteolysis especial
ly diaphysial osseous defects with rounded contours and
peripheral hyperostosis appear concurrently a dragnosis of
eosinophilic granulomsa should be seriously considered
[The author has reported a number of interestmg cases which he has
duagnosed as eonmophilic gramulome. A review of the roentgenograms has
revealed that several of the lesions of the fermrs are most atypical of this
conditton. Only a most careful study of the microscopic sections would coo-
vinee me that some of these lesions are 1n reality aa they have been dag
nosed. In Figures 70 and 71 the roentgen appearance is far more typleal of
the Jeyron which m this comntry we have learned to call 2 nonossifymg fi
broom. Becanse this lesson docs bave some eosinophils and becanse It con-
taws & varying mumber of gant cells, 1t hay been named by a few patholo-
g1sts 2 cortical grant cell tursor The progrosis s about the same, and after
surgical uterventon, healing occurs 1n g relatrvely short ime. The lewon m
the femur shown m Figure 72 meludes so much increase m thickness of the
cortical surrommding bone that it strangly suggests a chronm stenife bonc
abscess. T have never seen a lesion such as that shown 1 Figures 75-77
which was camsed by the bilic gramuloma. The scap-bubble appear

femurmthnlhclllikcmnccfm:rmmdmghoncunmchmomty‘mﬁ-‘
of the true giant cell tumor although its locatron is farther from
emphyscs than such lesions wsmlly are found I am not attempting to
fuge the issue by gsserting that the author Afarcel Féwre, could be
taken about hns dignoses bat call attention to the fact that these levons
are atypical. Any bone pathologist would be skeptical of the diaguoss
unless be were permmtted to study the nucroscopic sections. —FEd.]

Disappearing Bones Rare Form of Massive Osteolyss
L W Gorham A W Wright H H Shultzand F C Maxon
Jr® (Albany Med College) report two cases with autopsy
findings 1n one Sixteen previously reported cares are re
viewed

Case 1 —Youth, 16 was hospitalized because of deformity and
pan 10 his right clavicle which had been fractured six months pre
viously A deep depreysion was present over the mddle portion of
the clavicle (Fig 78) X ray examination showed absence of the right
clavicle except for an indefimite small fragment at the acromual end.
Much of the scapula was also missing particularly the superior por
tion where only a small portion of the coracold process
The sccond rib except for 7 cm. of its head, was absent, Alkaline

(5) Am T Med 17 674682 November 1934

iy
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tatase was clevted to 87 Bodansky units about twice normal

for adults but of questionable sigmficance n the boy
About 10 months later pain was still present. There was further de-
struction of the nght scapaly, and the hend and neck of the night e
merus, upper three ribs on the nght and upper three dorsal vertcbrae
were now invelved. Bopsy of the third nib failed to clanify the canse
and mture of the generalized atrophy Five months later the patient
was admitted because of increasing pan, progressive generalized
weakness, severe excrtional dyspnea anorexta and dull, nonradiat
g epigastric pain. \ ray examination revealed evidence of mas

Fix 78 (left) —Deprewdon in right clavicle,
79 (right) —Extensive and 1 offs
((m’f‘?‘m LW,nsl Am.wuldﬂ":d, 17 E‘EHH&Z hnﬂm.m 1954)

sive pleural effusion on the nght with displacement of the mediastinal
structures to the left (Fig 79) The destructive changes had in
creased. Repeated thoracenteses were performed. The patient became
steadily worse and died two years five months after fracture of the
clawicle,
The most significant histologic changes were in the sof!
t i

the chest wall and medwstinum and 1n vanions bones. There :?r_:f
tensive chromic active cellulitis with diffuse hyperemia, edema and
Fﬂnmmantm. Atrophy and diffuse interstitial fibrosis were present,
‘cnncural mflammation and fibrosis were striking  Bone marrow
mmulam:ty was 50 significant as to lead to a dugnosis of henmngio-

Casz 2—Man 4 complained of nght shoulder pain, precipstated
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six months previously when he reached above his head. There was no
history of tranuma. Roentgenograms revealed absence of the owuter
third of the right clavicle with some gonuging of the middle third the
ruger third appeared normal X ray exammmnation about 20 months
later showed complete abaence of the Jaternl half of the night clavicle
and of the entire corncord process. The upper margin of the night
acapula and part of the glenoid process were destroyed. Shortly after
ward there were two episodes of absceas formation m the nght tri-
ceps area, which responded to antibiotics and incision and drawage.
Nine months after the last recurrence the patient fell from a ladder
and fractured the right humerus

Angiomatosis ususlly hemangiomatosis has been found
i the affected bones or 1n the surrounding soft tissues 1n
enough cases to make 1t a possible factor by causing a dis-
turbarice in the balance of osteoblast-osteoclast activity Dif
fuse inflammation of the soft tissues about the affected bones
may play an mdirect role 1n causing bone atrophy by irnta
tion or compression of peripheral nerves thus leading to
trophic disturbances 1n bone and also 1n other tissues

Tumors of Periosteal Origin, discussed by Louts Licht
enstemn® (Wadsworth Gen'l Hosp Los Angeles) can be di
vided into berugn and malignant groups

In bemgn tumors the pertosteal fibroma 1s of crcum
scribed character and himited size It 18 often encountered on
the lower femur i the supracondylar region The practical
importance of 1ts recognition 1s 1n the fact that it may be
mistaken for sarcoma.

Neurofibromas may develop within the periosteum as one
of the numerous skeletal mamifestations of Recklinghausen s
disease If malignant change ensues 1n neurofibromatosis as
1t commonly does such schwannian tumors may extensively
erode and mnvade contiguous bones eg multiple bodies of
the vertebral column

Periosteal chondroma 18 a slowly growing neoplasm of
comparatively small size that develops within the penosteal
connective tissue and charactenstically erodes and induces
appreciable sclerosis of the contiguous cortical bone It
should be differentiated from osteochondroma as well a8
from solitary enchondroma It 1s seen at any age. The usual
symptoms are pain gradual swelling and tenderness

(6) Camccr 8 1060-1069 Sept -Oct 1953
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Penosteal ipoma 1s a rare bemgn tumor which on x ray
examination appears as a well outhined ovord translucent
soft issue mass abutting on the contiguous bone usunlly a
long limb bone When fully desvcloped, 1t may produce dis
cernible swelling

Malignant periosteal tumors include mabgnant fibroblas
tic tumors which are encountered occasionally They seem
to anse from the penosteal connectns ¢ tissue and produce a
slowly enlarging mass intimately attached to the external
surface of the affected bone They may sometimes erode the
underlying cortical bone. Lichtenstein found them of rather
low grade malignancy with a tendency to relatively slow
growth and local recurrence after incomplete surgncal ex
tirpation

Malhgnant periosteal tumors composed entirely of cartt
lage are comparatively rare although some penosteal sar
comas may show conspicuous fields of tumorous eartilage.

Penosteal  osteogemic  sarcoma  apparently  develops
through progressine active prohferation of bone forming
periosteal connective tissue and appears on the surface of
large imb bones rather than in the intenor The femur par
ticularly 1s a site of predilection though occasionally the
tibia, the humerus or some other long bone may be affected
The tumors are further distinguished from the conyentional
ntremedullary osteogenic sarcomas by their more favorable
course and substantially higher survnal rate.

Interscapulothoraclc Amputation for Diffuse Angioma
tous Malformation 18 descnibed by Elliott S Hurwitt and
Austin Johnston™ (Montefiore Hosp New York)

Woman, 42, was hospitalized because of pain 1n the nght arm for
2% years and ulcerations for 9 months. She had a history of dusk
ness of the right arm at birth, with marked redderung after bath-
ing Abnormahties durnng the first and second decades were not

marked. At about age 22 grapelike masses of dilated vessels ap-

peared below the right elbow Other mimilar lesions developed else-

where over the right arm gradually
meageﬁmlhemderwmtwrcmlopcmnmuunthenght

arm. First, the ruiddie third of the right clavicle was resected with

temporary occlusion of the might subclavian artery partial excision

of huge blood vessel masses of the nght arm and forearm, excision of
(7) Axn. Surg. 142 115120 July 1955
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a portion of the right tlna and clavicular graft to the ulna, A second
operation consisted of Ligatran and division of the nght subclavan
artery The arculation to the arm continued good pains gradmally
subsided and edenz greatly dimitushed. One and a half years later
ulcerated, bleeding shin lesions appeared over the forearm and g
1n the fingers At a third operation the right supraclavicular fossa
was explored and an enormous thyrocervical trunk of vessels re-
moved There was only temporary relief from pamn. The ulceratrons

rwttt E und
I B v gy B Ak
broke down again, and the dorsum of the hand and arm became brownt
and progressively more indurated.

About five months later a nght iterscapulothoracie amputation
was performed. When the subclavian artery was higated, a thnll and
brust, which was chnically palpable and audsble over the entire chest,
disappeared. The entire extremity was removed and the wound
healed by primary umon (Fig 80) Exanunation of the remored
arm revesled multiple congenttal arterial aneurysms and venous ¢
tasia involving the soft tissue humerus radius and ulna.

The diffuse vascular malformations probably resulted
from arrests of maturation at various stages of embryologic
development
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Primary Malignant Tumors of Hand. Robert 11 Chfford
and \lex P Kelly, Jr* studied the inctdence of mahgnant
tumors of the hand and the relationship of such tumors to
those 1n the body as a whole 1n 757,827 persons remstered
at Henry Tord Hospital and 1ts chinies There were 9,741
with pathologically venficd mabignant tumors an ncaidence
of 13% Of these tumors 63 (0008%) were primary 1n the
hand The hand malignancies represented 062% of ail ma
lignancies

There were five basal cell lesions of the hand All were
cured by a single excision Four malignant melanomas were
found on the hands and fingers These ncluded two sub
ungual melanomas a melanosarcoma ansing m a blue nevus
and a melanoma of the dorsum of the hand. The patient with
melanoma of the dorsum was admitted in extrenus with
metastases and died 37 day s after biopsy excision of the pn
man lesion The patient with melanosarcoma 1s hving with
out evidence of disease eight y ears after wide local excision
The two with melanotic whitlons were treated by digtal
amputation one died seven years later without evidence of
melanoma and the other 18 nng mix years after operation
without evidence of discase

There were two malignant bone tumors One was an osteo-
genic sarcoma of the {ourth metacarpal The patient s ning
without evidence of disease after amputation of the fourth
and fifth rays The other patient with a Ewing endothehio-
ma of the proximal phalanx of the middle finger died five
months after amputation of the mvolved ray Autopsy
showed widespread metastases

There were five sarcomas—one mesotheliosarcoma and
four fibrosarcomas The mesotheliosarcoma has shown no
evidence of recurrence nine years after local excision Three
patients with fibrosarcoma are free from disease two after
wide excision 20 and 26 years ago and one after amputation
of the hand 11 years ago One patient died one year after
amputation of the hand for an extensive lesion of the thenar
eminence,

‘The ages of 39 men and 8 women with squamous cell car
<woma varied from 40 to 86 Average size of all lesions was

(3) Tast & Recomsroct. Sorg 15127 232, March 1955
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13 em No correlation was noted between the duration and
size of the lesions The larger lesions appear to carry a worse
prognosss The grade of malignancy was low 1n most cases
Only five patients had metastases on clinical examination
Local excision 18 adequate for small lesions If the lesion 1s
fixed to underlymg structures partial amputation of the
hand or finger may be necessary In this group the absolute
three year cure rate was 707%

Fibrosarcoma of Extremities Review of 45 Cases 1s pre
sented by H H Brindley Charles Phillips and Juan N Fer
nandez® (Temple Tex) Fibrosarcoma a malignant neo-
plasm arising from fibroblasts occurs rather infrequently
It 15 usually a firm gray mass often appearing encapsulated
and 18 frequently confused with synovial sarcoma osteogen
1c sarcoma rhabdomyosarcoma and with many bemgn le-
sions of the extremities It must be considered as a possible
diagnosis 1n all abnormal soft tissue masses 1n the extrem
ties It occurs at any age though more commonly 1 the
muiddle decades Most patients should and could be cured.
Most of those who die of fibrosarcoma have metastases to the
lungs though the tumor may metastasize to numerous other
areas Occasionally it does not metastasize but continues as
a locally invasive lesion When surgery 1s not feasible, roent-
gen therapy should be given Occasionally cure 18 brought
about by this method.

The patients 1n this series were aged 4 months to 77 years
25 were females The thigh was the commonest tumor site,
51% of the tumors occurnng there 62% occurred in the lower
and 38% 1n the upper extremities Commonest symptom was
presence of a mass Only about 25% of the patients had pam
Local recurrences so characteristic of fibrosarcoma, oc-
curred 10 54 5% of the patients Five year cure rate was 72%
for females and 53% for males These rates indicate that
local exctsion can be successful though 1t 1s often followed
by local recurrence Radical treatment (amputation) was
reserved for more difficult cases If more amputations had
been done for the lower grade and more distally located le-
sions cure rate probably would have been much better

Management of Malignant Disease i1 Neilghborhood of
Hip 13 discussed by Bradley L. Coley and Norman L. Higmn-

(9) J Booe & Jount Sarg 37 A 602-608, June, 1955
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] of 28, with
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Arosercona; Previous tiopey report wad choodroess.
(bottom  Jeft) —Fortoperstive showing complete removal of Left
mﬁ;ﬁ‘mmm&mw Nate othis Jerioas of chondrodysriatia i right

camar
mmdu(rhh)~hﬂutvc:g He was able to walk wall whtbout
cruteh or cane #hx months After oy
(Comteay of B L. and Higkmbotam, N L.t Sarg Gynec. & Obat. 99 727
7., December 1954

botham! (Memonal Hosp New York) Malignant disease
m this regron calls for various methods of treatment depend

ing on the patient s age and genernl condition exact location
of lesion histologic type, radiosensitivity and operability

(1) Surt Gywec. & Obvt. 99 727 732, December 1954 /
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Hemupelvectomy has a distinct place m treatment (Figs
81-83) It 1s especially indicated 1n low grade so-called sec
ondary chondrosarcoma where 1t offers long term palliation
or sometimes permanent cure In 27 hemipelvectomies per
formed for bone sarcoma (6 osteosarcomas 1 malignant g1
ant cell tumor and 20 chondrosarcomas arising on a pre-
exasting chondroma or osteochondroma) operative mortality
was 37% Follow up on six determinate cases revealed a five
year survival of 33.33%

Hip joint disarticulation also has proved of value in se-
lected cases involving the upper thigh but in doubtful cases
1t should be discarded 1n favor of the more radical procedure,
since whichever procedure 1s selected there 18 little difference
1 the patient s ability to use a prosthesis Of 41 patients with
bone tumors treated by hip disarticulation 27 are dead, 9
are alive for less than five years and 5 are aliv e for more than
five years (or 15% of determmate cases) Of 11 with soft part
tumors so treated 6 are dead 4 are alive less than five years
and only 113 alive for more than five years (or 15%)

Roentgen therapy and other agents have been found use-
ful 1n leu of surgery for Ewing s sarcoma, reticulum cell sar
coma plasma cell myeloma and metastatic cancer m bone

Before selecting the method of treatment each case should
be appraised carefully It should be emphasized that a husto-
logic diagnosis of chondroma on previous operation or biop-
sy 18 no assurance that a tutnor may not later prove to be 2
chondrosarcoma (Fig 81) In short chiucal and roentgen
findings are more valuable than the microscopic report when
sarcoma 15 suggested by the former and chondroma by the
latter

Tumors of Synovial Joints Bursse and Tendon Sheaths
are discussed by Lows Lichtenstein? (Wadsworth Hosp
V A Center Los Angeles) Osteochondromatosis 13 charac-
terized by the formation of numerous chondral and osseous
bodies within the hning and sublining connective trssue of
the affected structure It 18 encountered far more often 1
joint capsules than n bursae or tendon sheaths the knee
Joint being the commonest site (Fig 84) X rays are some-
times misinterpreted as indicating chondrosarcoma On mi
TT() Cancer 8 816430 JulyAns 1955
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croscopic examination the hning of an affected jount shows
numerous foc of cartilaginous or osscous metaplasia or
both 1n varying stages of devclopment The cartilage foa
may become calaified or comr erted to bone At such sites
there 15 imtially focal nodular condensation of the connectine
tissue cells but the synovial inming elsewhere shows no char

NS
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acteristic alteration (Fig 85) Once the chondral or osseous
bodies are formed their growth potential appears to be dis
tinctly hmited and without neoplastic tendencies
Pigmented wvillonodular synovitis bursitis and tenosyno-
vitis 18 a distinctive, yellow brown willous or nodular Ic)sxon
encountered 1 joints bursae and tendon sheaths It ma
take a number of forms depending on the mte and wheth d
1t 1% localized or more diffuse It has the same essential ch .
acter pathologically mn all these circumstances The u-::;l



(Courtesy of Lichtrnstein, L. Cancer 8 816-830 July Acg 1955)
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form of tendon sheath involvement 1s the localized nodule,
previously designated as mant cell tumor or mycloplaxoma
by <ome and as xanthoma or xanthogranuloma by others
(Fig 86)

Whatever its locahzation the lesion 1% generally charae-
terized m 1ts early stages by appreciable vasculanty con
apicuous hemosiderin deposition villous hypertrophy of the
Iiming of the affected structure and agglutination of wilh to
form synouvial Iined clefts These eventually become incor
porated in webbed matted or solid areas (Fig 87) Apprea-
able collagemization scattered multinuclear (grant) cells and
abundant hemosiderin deposits hay e also been seen It should
be stressed that at the height of prohiferation of the histio-

Fig $3.—Ovoid soft tiune shadow of tendon sheath nodole that bes eroded con-
}i:}r;omcur}t’xﬂo)(brﬂphm (Courtesy of Lichtemstein, L. Cancer $.316-830

cytic stromal cells especially before their phagocvtic tend-
ency becomes quite obvious the lesion may give the impres-
sion of a sarcoma.

The tendon sheath nodules of the nature of pigmented
nodular tenosynovitis (so-called giant cell tumor) mav 1n
time induce pressure erosion of contiguous bones especially
finger and toe phalanges (Fig 83) and occasionally even ex-
tend 1nto such eroded bones It hag been reported that such
erosion should not be construed 1n itself as indication of
neoplastic aggressiveness

Hemangiomas and lipomas affecting joints are uncommon.

The only primary malignant tumor encountered with any
degree of frequency 1n jomts as well as bursae and tendon
sheaths 13 the synovial sarcoma. Behavior 1s 10 some re-
spects remimscent of malignant melanoma These tumors
were formerly called adenosarcomas At surgical explora-
tion one was thought to be an orgamzing hematoma and

.l
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as such was mcised and curetted Despite imitial slow growth
and carcumscribed character of many synovial sarcomas at
tempts at surgical extirpation are followed 1n a ligh propor
tion of cases by local recurrence and extension and eyentual
ly by fatal dissemination Cytologically 1t has a nchly

F ap~wdmﬁmmdmd:mmdw
> itoated

aged T8, showing (Conrtesy of Lichom-

seln, L Cancer 8 816830 ] Iy Acar, 1955)

cellular essentially spindle cell stroma resembling prinutive
fibrosarcoma (Fig 89)

In dealing with any tumor in the soft parts of the hand
or foot or 1 the vicimity of the knee elbow and shoulder
jomts particularly a synovial sarcoma should always be kept
1n mind

Plasmocytoma with Terminal Dissemunation was ob-
served by Jgrgen B Dalgaard and Ena B Dalgaard? (Unv
of Bergen) 1n four patients The first three patients previous-
ly reported on each had a sohtary plasmocytoma of & lumbar
vertebra with fatal terminal dissenunation displaying 8o
actual state of mvelomatosis before death Two distmct
phases 1n the course of the disease could be distingmshed
Durning the first phase, a true solitary plasmocytoma, con

(3) Acts path. ot mierobaol seandimay 17 182 188 1955
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firmed istolomeally was present as shown by hematologic
< ray and chenucal analy ses that {mled to res eal the presence
of plasma cells outaide the pnimary tumor In this phase
sedimentation tate was normal or shghtly increased and
serum protcin levels were normal During the second phase

Fu ;‘;M)—Pﬂm‘ﬁnm&d!ﬂe&f:ﬂhr&ﬁt femur Note small

trabecnlie.
Fig (rrght) —Secetion from tumsor showing nwmeroas plasma cell  some hrze
oot with two wockd Hemataxyhoeoshh %1400

exmua
(Courtesy of Datymerd Dal
mdln:vaZ7lazlu, ‘”5{ B, sod Dalgsard, E. B.r Acts path, et microbiel

defimte signs of dissemination were present including
plasma my eloma cells outside the pnmary tumor enormous
ncrease 1 sedimentation rate and distinct elevation of se-
rum globulin values which could be demonstrated electro-
phoretically The authors report on a fourth patient

Man, 75 hospitalized due to cystopyelitis had hyperplastic pros-
tate, slight residual urine, albuminuna and coliurin. Hemoglobin val
ues, levkocyte and differential counts and acid and alkaline phos
phatase levels were normal but sedimentation rate was between 105
amd 116 mm./hour Pyelography accidentally disclosed several 1r
regular walnut sized osteolytic defects in the head and neck of the
night femur (Fig 90) the picture being very similar to that of a gant
cell tumor X rays of the pelvis femurs and spine did not reveal fur
ther defects Total serum protem levels were 74 Gm./100 ml, but
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paper clectrophoresis revealed strongly increased gamma globalms.

Eleven menths later he stumbled and broke the right fenmr at the
level of the lesser trochanter He died five days later of myocardul
wfarction.

Autopsy revealed n large typical plasmocytoma with a relatively
benign histologic appearance but with unguestionable, though mod
erate, dussermination within the medullary system (Fig 91)

On the basis of clinical data 1t cannot be decided when
dissemination occurred and the clinical course cannot be
divided 1nto two separate phases as in the previous patients.
However the extraordmanly high sedimentation rate and
the distinctly pathologic electrophoretic pattern seem to 1o
dicate that dissemination may have been present 11 months
before death, That the tumor was onginally a solitary plas
mocytoma 1s indicated by size relative bemign histologic
appearance and comparatively limited extent of dissemmina
tion Possibly even in this patient the condition might have
progressed nto real malignant myclomatosis 1f he had not
died of cardiac disease.

Plasma Cell Myeloma Clinical, Pathologic and Roent
genologic Review of 90 Cases is reported by Charles P Car
son Lauren V Ackerman and James D Maltby* (WWashing
ton Univ ) The 60 men and 30 women were aged 25-86, the
commornest range being 50-70 In 60 patients more than one
bone was mnvolved 31 of the 60 (52%) died within three
months after diagnosis was defimtely established Solitary
bone lesions were seen 1n 18 patients and primary extra
medullary tumors m 12 In all but two patients diagnosis
was proved by bone marrow smear biopsy or both Follow
up 1nformation was obtamed on all patients Autopsy was
performed in 27

The most prominent single symptom was bone pamn often
m more than one area The most frequent location was the
back (70%) Weakness with fatigability weight loss or both
was present 1n almost all patients at some time dunmng the
disease One or more pathologic fractures were noted 1n 43
(55%) of the 78 patients with apparent primary osseous il
volvement. In some instances good callus formation o
curred with rapid healing

(4) Am J Cin Path 25843888, Avgmst 1933



TUMORS CYSTS FIBRODYS!LASIA 11

Neurologic complieations were most commonly related to
the spine Ten patients had prominent neurclogc findings
on hospitalization and m all but 2 these were assoctated
with evidence of pathologic compression fracture Of these
10 patients G had paraplegna and 3 had difficulty 1in walhing

The microscopic pattern of plasma cell mycloma was usu

Fig. 92— Invasty replicement of bone smrrow by plasema cefle In all stages of

‘n(\;&mw,ﬁm emear
— plasms cell in periphenst boad
‘(rt!_'ntrmcf racxi, C. P, ot ol Am. ] mzsuud.:g&nu)

ally characteristic (Fig 92) Broad sheets of

cells were present with apparently little supc;]:zi;lggp?ﬂ\::
cellular framework The more mature and predominant cell
appeared similar to the normal plasma cell. Its most prom:
nent charactenistic was the eccentnic position of the nuclen
The nucleus was usually round occasionally oval and .
sr_sl;sed a well defined Iimiting membrane. pot

TOETeas1ve anemia was extrem
cell counts were for the most pne;'lty SS:S?LAZV}‘;;Q‘)E
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diagnostic aid was the presence of myeloma cells m the
penipheral blood (Fig 93)

Of 47 patients with multiple osseous imvolvement, 34
(72%) had elevated serum globulin levels whereas total pro-
temn levels © ere elevated aboyve normal i only 27 (57%) Of
53 patients with multiple bone mnvolvement 17 showed
Bence Jones protein in the urine.

In only one mstance did autopsy disclose amyloid deposits

Flg 94 —A luch developed n_ tbla

pparent solitary ieson w! fter trowtoent of
eplpiottic keston (Courtesy of Canvon. C. I o &f An.]L‘hn.P-Lh.ZSM’m-
August, 1955)

The deposits occurred in the endocardium the wall of the
urmary bladder and the adrenal gland

Multiple myeloma produces purely osteolytic lesions of
bone and hypercalcemia apparently indicates this Iytic ¢
sorption Of 36 patients with diffuse involvement of bone 14
had serum caleium levels above 12 mg /100 mL

Of the 18 patients with solitary bone lesions 9 had in
volhvement of a single vertebra and 3 of the sacrum In pa
tients with apparent solitary lesions the usual laboratory
examinations were not remarkable

In nime patients extramedullary plasma cell tumors arose
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primanly from the upper respiratory tract or mouth In one
scven months after a plasma ccll tumor was removed from
the epiglottis x rays revealed a sohtary tumor in the upper
third of the left tiba (Tig 94)

The punched-out lesions of my eloma are purely osteolytic.
\ ray evidence of new bone formation or periosteal reaction
suggests that the process is other than myeloma

\ ray therapy may control localized lesions well and may
even eradicate them Of the chemical agents available, the
best seems to be urethane either alone or with ACTH or
cortisone. Toxic effects may be severe

Osteogenlc Sarcoma Ansing in Polyostotic Fibrous Dys
plasia Report of Case ANeil G Perkinson and Norman L.
Higmbotham® (Memoral Center for Cancer New York)
present a case of sarcoma ansing 1n more than one area of
fibrous dysplasia

Man, 20 noted onset of deafness of his right ear several vears be-
fore his present hospitalimtion. At that time the x ra) diagnosis of
“Paget s disease of the skull” had been made. Later he noticed 1n
creasing shorteng of the lower night leg and difficulty in wallung
He also had a b removed the pathologic study of which was said to
have revealed Paget s disease

Physical examimation revealed a diffuse swelling of the night fron
tal bone. The upper 1nner portion of the nght scapula was enlarged.
Shortening of the right femur was noted. Serum calcium level was
118 mg / 100 ml., serum phosphorus 278 mg./100 ml and serum
alkaline phosphatase 19.3 umts/100 m!

X may examination revealed thickening of the calvanum, nvoly
ing manly the outer table with irregular cystlike areas the night
half of the sacrum and pelvis, night femur tibra and fibula revealed
sinular changes. The femur showed a coxa vara deformity with
marked widening of the shaft.

Review of previous x rays and biopsy speaimens showed ths proc
€33 to be polyostotic fibrous dysplasia rather than Pagets discase
and, because of the pattents complant of pamn 1n the nght bip a
course of deep x ray therapy was given. Thus relteved the pan for a
short mterval but blood chemustry remained unchanged.

Severe pain 1n the right femoral area developed 18 months later
X rays showed no mgnficant changes. Cortical exaston and curet
tage of the right snbtrochanteric area revealed fibrous dysplasia.

About two years later he sustained a pathalogic fracture trans.

(5) Cancer 8.396402, Mar Apr., 1955 \
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versely through the nght femar This responded well to simple trac
tion followed by body spica. Five years later aspiration biopsy of the
upper third of the night femur revealed osteogenic sarcoma. A night
hip disarticulation was performed and the removed tissue showed
osteogenic sarcoma and fibrous dysplasia of the femur and tiba and
fibrous dysplasia of fibula and most of the tarsal bones.

Though the patient had x ray treatment, 1t 18 not felt that
this condition represents a postirradiation sarcoma because
the time 1nterval was short and the tibial lesion that became
sarcomatous received no irradiation

Biophysical Effects of Ultrasonic Energy on Carcinoma
and Their Possible Significance 13 discussed by Justus F
Lehmann and Frank H Krusen® (Mayo Clinic and Found )
who found that ultrasomec energy caused destructive phe
nomena of cavitation only sporadically m solid tumors Oc
currence of cavitation was largely inhibited by the high
volume percentage of cells in the t1ssues

To the authors 1t scems unlkely that the heating effect
of ultrasonic energy can destroy cancerous growths without
destruction of normal tissnes However combined with x may
therapy ultrasonic treatment appears to increase the eff
ciency of the former It 1s concervable that this property of
ultrasomc energy may be of practical value

The fact that the effects of nltrasonic energy were not at
all uniform because of the nonumformity of the intensity
1 the sound field and the fact that the mcrease 1n efficiency
of x ray treatments was not a major one ndicate the limit2
tions of possible therapeutic application of ultrasonic energy
m combination with x ray irradiation. However it 13 con-
cervable that these limiting factors can be improved by
changing the experimental conditions

There 1s no defimite mdication that ultraronic energy will
have a place in the therapy of cancer

Use of Ultrasotuc Vibration in Treatment of Pain Arising
from Phantom Limbs Scars and Neuromas Prelimmary
Report. David Rubin and John H Kutert” (Brooke Army
Hosp Fort Sam Houston Tex.) attempted to determme the
effect of ultrasound vibrations n mtensities of 1 w/cm?
applied for short periods duly Of 35 patients only 3 failed

6) Arch. Phye Med 36:4!
) Ao FhrMag S0 Juy 1e5n
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to respond fararably to this form of treatment While ade-
quate follow up studies have not been possible the good
response reported by the patients and evidenced by a de

crease or disappearance of objective tenderness at the pun

ful site 1n the cases of neuroma and scar patn and of phantom
pam support the contention that this modahty has pamn

relieving qualities 1n such conditions

The mode of action 1s subject to speculation However 1n
the absence of hustopathologic findings such as necrosis cel
lular mfltration and other specfic pathologic change a
mechanical alteration 1n the peripheral tissues 1s indicated
This may perhaps be induced by vigorous micromassage of
the peripheral receptors reducing or elimmating the abnor-
mal sensations percenned as pamn Further support 13 given
to the theory that the basis of phantom pam resides in ab-
normal peripheral stimul rather than in purely psychologie
phenomena by the abservation that there 15 progressive loss
of phantom pain as a result of ultrnsound application to the
painful peripheral part when phantom pain 15 combined with
stump or scar pamn In such cases pressure over some portion
of the distal stump or scar before treatment was reported by
the patient to aggravate the phantom pain and was referred
to a portion of the missing part.

Principles of Supervoltage (2 Million Volts) Rotation
Therapy IHustrated by Treatment of a Chordoma of the
Vertebra. Rotation technics with supervoltage x rays perrmt
homogeneous rradiation of a tumor with tugh dosage while
the volume dose to normal tissues remains small As a result,
1t 1s possible to deliver with safety lethal tumor doses to
certain deep-seated neoplasms which could not be effictently
irradiated with the use of conyentional technics In the su
pervoltage range of 2 22 Mev the dose distribation 1n the
tumor and the adjacent normal tissues 1s mdependent of
‘oltage when small fields are employed For large fields the
higher voltage decreases slightly the volume dose to the
normal tissues while the doses to the tumor Tegion remain
the same.

The nght angle co-ordinate system” for positioning the
tumor at the center of rotation 1s an accurate and eamly
reproducible method for precision rwradiation. It requres a



116 ORTHOPEDICS AND TRAUMATIC SURGERY

honizontal contour meter a rotating platform with two per
pendicular traverses and a special pointer Radiographic cor
roboration with the treatment beam 1s employed wherever
feasible. Variations of the basic supervoltage rotation prin
ciples have been successfully employed for treatment of sub-
surface lesions particularly tumors of the head and nech.

The usefulness of supervoltage rotation therapy 1s well
demonstrated in the following case where Milton Friedman,
Gerald J Hine and Joseph Dresner® (Hosp for Jomt Dis-
eases New York) had the therapeutic problem of delivering
a large tumor lethal dose of radiation (approximately 7 000
r) to a deep-seated lesion which lay not only near the center
of the torso but also close to the cauda equina

Man 44 had a 4 em chordoma lying 1 em. from the cawda equina,
the tolerance dose for which 18 5000 r 1 five to eight weeks. The
anterior border of the tumor was 3 cm. from the mtestines whoe
tolerance dose is 4,500 r 1n a Tike period It was decmed necessgry to
deliver to this tumor a dose of appromimately 7 000 r Within about
G4 weeks 26 x ray treatments were given with o 2 Mev resonant
transformer generator With rotation technic a tumor dose of 7200 1
was delivered 1n 47 davs to o cvlindre volume of tissue measuring
6 cm. 1n diameter and 6 cm. high, which encompassed the tumor The
dose to the spinal cord ranged from 3,800 to 4 400 r At the end of the
treatment the pan had disappeared. Radiographic exammation ofe
month later showed healing scleroals of the lesion and restoration
of normal contour of the body of the vertebra There was no erythema

of the skin and no evidence of spinal cord dumage two years after
irmmdiation.

(8) Radiclogy 64 116 Jammary 195§
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Anemia of Rheumatoid Arthritis was studied by Franklin
G Ebaugh Jr. Ralph L. Peterson, Gerald P Rodnan and
Joseph ] Bumm® (Nat'l Inst of Health) Not all patients
wwith actinve rheumatoid arthnitis have anemia, When 1t oc
curs 1t usually 15 moderate, with hematocnit values of about
30-35 ml /100 ml Red cells are usually normocytic and
shightly hypochromic. The reticulocytes are within normal
Iimits when correction 13 made for anemia. Serum 1ron con~
centration 1s lon but 1ron binding protern 1s within normal
Irmts Despite low serum iron concentration and hypo-
chromia of the red cells there 15 no evidence of decrease in
total body 1ron or actual iron deficiency In contrast to pa
tiends with wron deficiency anemin anemia of rheumatord
arthntis does not respond to iron admimstered erther orally
or intravenously and thus there 1s no convinang indication
for iron admimistration 1n patients with rheumatoid arthritis

Penod of survival of red blood cells was shightly below
accepted normal value of 120 days degree of hemolysis vary-
mg greatly from patient to patient Prinapal cause for
anemia 1n some pattents appeared to be not so much
creased hemolysis as failure of bone marrow to respond
adequately to stress of anemia though most patients pre-
sented a combination of these two disturbances

Of the various forms of therapy only cortisone appeared
to have any definite effect Tron therapy liver extract vita-
min Bjya and folic acid are not of proved benefit,

Joint Fluid Changes in Rheumatoid Arthnts were
studied by William D Robmson Inan F Duff and Elizabeth
M Smith? (Unmiv of Michigan) who found that the abnor
mal characteristics of the synovial flud 1n rheumatord ar-
thritis revert toward a more normal pattern under the 1n
fluence of adrenocortical sterords \With systemic therapy by
adrenocortical stimulation or oral or intramuscular admin-
istration of cortisone or hydrocortisone, these effects were

(9) ML CHn North Amserica 39 489498 Aarch, 1955
(1) 7 Michigan M. Boc. 54.2370-291 1larch, 1985

nuz
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most defimte at high dosage levels After cortisone given
mtra articularly these effects were not obtased consistent
ly and lasted only a few days After hydrocortisonc intra
articularly, such effects were more consistently obtaed
with small doses and were better sustained Apparently this
effect of the steroids 1s exerted on the synovial membrane
and may account in part for the favorable climeal effect of
these agents 1n rheumatoid arthritis

Besides a decrease 1n polymorphonuclear cells reverswon
toward normal includes inerease n jomnt flud viscomty at
tributable to smprovement in the physical chemical proper
ties of the polysaccharide characterstic of synovial flmd
hyalurome acad Such changes indicate an effect of the ster
oids on connectn ¢ tissue cells where hyaluronsc acid 1s pre-
sumably formed These studies do not mndicate whether the
effect of the steroids at the connectn e tissue level 1s direct or
secondary to suppression of mflammation

Hydrocortisone acetate intra articularly 18 not sustable as
a single form of treatment but must be combined with other
forms of therapy WWhen this was done in selected patients
with one or two joints refractory to other forms of treat
ment intra articular mjections of hydrocortisone were asso-
ciated with sustained worthwhile benefit in 50% of the joints
treated When combined with special orthopedic and physi
cal therapy measures the procedure was a definite asset m
rehabilitation of selected individuals In some jonts wo
while symptomatic and objectrve reltef were achieved for
four to s1x weeks before repeat injections were requred On
discontinuation of therapy symptomatic benefit lasted 418
months 1n 19% of all treated jonts In the others imjections
were eventually discontinued because of lack of benefit or
madequate response

Studies on Metaboliam of Adrenal Cortical Steroids in
Synovial Cavity in Rheumatold Arthritls Currier McEwen®
(New York Umv ) injected 50 or 100 mg cortisone free al
cohol or bydrocortisone mtra articularly mnto the knee jomnt
after a definite time mterval all the fluid was aspirated and
the joint cavity washed several times with saline The com
bined fluid and washings was then analyzed for corticoster

@) Tr A Am. Phydcuns 67 97 102, 1934
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oids Tlud from the treated contralateral knee was analyzed
as a control

McEwen found that both cortisone and hydrocortisone
disappear raprdly from the synovial fluid after imjection
however metabolites probably are formed locally in the
jomnt. This study suggested the possibility that the locally
acting ant: inflammatory agent may be one of these metabo-
lites rather than hydrocortisone 1tsel{ or that a metabolite
may share antt inflammatory activity Further investigation
disclosed that one metabolite does possess bislogic activity

Problems i Management of Rheumatoid Arthritis Sel
van Dawvison? treated 14 patients 10 of whom recenved sys-
temic corticosterords at some time. Of the 10 1 eventually
was maintained on hydrocortisone intra articularly Two
patients were successfully treated solely with hydrocort:-
sone by this route. No patient had to discontinue cortisone
permanently because of untoward side effects

Eight patients received chrysotherapy Treatment was
effectine 1n four Twice, treatment was stopped because of
gold towcity In one case improvement was distinct but mn-
sufficient for the patient s needs and cortisone was subst
tuted with good effect Chrysotherapy alone apparently es-
tablished a complete remission 1n one patrent

When rheumatoid arthritis 13 mild and not very progres-
sive, attention to general health physiotherapy and adequate
analgesic drugs usually suffices In the presence of early
active, progressie disease particularly in the younger pa
tient, gold may be tried. Even 1n the older patient, salutory
effects have been observed. BAL and the corticosteroids
haye markedly diminished the consequences of gold toxicity

If chrysotherapy 1s unsuccessful or 13 losing 1ts effectiyve-
ness corticosteroids are recommended. They are most re-
habilitating 1n chronic theumatoid arthntis with deformities
and ankylosis

To be effective, lowening of the cortisone dosage must bhe
done slowly Decreasing the dose by 5 mg every two to
three weeks obviates withdrawal effects and explosive re
lapses

When one or two joints are sey erely affected and others

) J Mt Stmal Hoep. 71 165175 Nov Dec, 1984
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elightly or not at all hydrocortisone intra articularly is very
effectne Repeating these mnjections at necessary mtervals
allows much smaller sy stemic doses

Analgesic drugs muaunly salicylates should be pushed to
the poimnt of tolerance When mdicated codesne sn small
amounts may be added A high level of aspirin dosage rather
than cortisone 1s preferred.

No additional benefit was nated m patients treated simul
taneously with gold and cortisone and hy drocortisone sys-
temically was no more effects ¢ than cortisone. Adrenal cor
ticotrophic hormones (ACTH) were not employed because
of the expense and nwsance of frequent mjections The use
of a gel obwviates the need for daily aqueous inyections bat
1 the event of averdose and reactions 1t cannot be with
drawn and controlled a9 can the oral corticosteroids

Treatment of Rheumatoid Arthritls with Cortisone Two
10 Four Year Studies on 50 patients (35 women) aged 30-
50 are reported by Rat Dent Hansen Finn Fischer and
Knud Brgchner Mortensen* (Unn of Copenhagen) In all,
the disease was active and progressne with severe cases
preponderating, The duration of tllness was 3 months to 22
years asverage 6 years All the patients had been treated
previously the majority with gold. Cortisone treatment w28
discontinued because of unsatiafactory response m eight of
complications m eight and after remission m three In 31
treatment was continued 20-52 months Only 2 patients
could work before treatment whaile 16 were working at time
of analysis In 19 patients 17 ketosteroid excretion after
ACTH followmng ummterrupted treatment (average
months) with 62 5-75 mg cortisone daily showed a signif
cant increase a\veraging 420% of the excretion during cotit
sone therapy and 250% of the pretreatment value.

In far advanced cases and 1 elderly patients with cor
anan sclerosis and ostesporosis cantron should be exerased
10 nstituting treatment Contramndications include active
wmfections hypertension cardiac and renal msufficiency
gastric ulcer mental mstability and perhaps diabetes The
mamntenance dose should be based on the patient s toleranct
rather than on complete suppression of symptoms Control

(43 Acta hemmat scasdreaw 1721 1985
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examinations should be made during treatment 1nd corti-
sone should always be discontinued gradually In case of
infection of trauma cortisone must not be discontinued the
dose often should be mcreased by 50-150% or even more. If
intestinal resorption 1s impaired parenteral administration
1s necessary  If complication appears during the first months
after the termination of therapy it may be advisable to re-
sume the hormone. Considerable cortisone must be given
before dunng and after any operation performed dunng or
just after a course of treatment If svmptoms of cortical 1n
sufficiency appear treatment should be the same as 10 adds-
soman crisis intravenous 17 hydrox) corticosterone may be
necessary Despite the nish of complications cortisone
should be employ ed 1n properly selected cases of rheumatord
arthritis when other treatment 15 without effect

Cortisone ACTH and Phenylbutazone in Long Term
Therapy of Rheumatoid Arthritis. W Paul Holbrook® (Tuc-
son Arz.) reports four year results in treatment. Acute
early rheumatoid arthnitis and rheumatoid spondyhtis
showed a high failure rate when treated with maximal safe
doses of cortisone or ACTH only about 5% of the patients
holding worthwhile improvement at the end of four years
Patients with older and less acute disease when treated with
mnimal doses of ACTH and cortisone showed much less
rapid failure rate about 43% mamntaming worthwhile 1m
provement at the end of four years The failure rate of
phenylbutazone (butazolidin®) i pertpheral rheumatoid
arthntis after the first s1x months was less rapid than for
cartisone and ACTH but still fairly high Phenylbutazone
shoved a dramatically low farlure rate 1n rheumatoid spon-
dyhtis and 18 the drug of chorce 1 this disease. Its results
were much superior to those secured with x ray therapy

Active rheumatord arthnitis can nerther be kept sup—
pressed nor presvented from progression with ACTH and
cortisone as demonstrated by the high failure rates The
outcome concenvably might have been better without treat—
ment as there was occasional occurrence of spontaneous
Temissions Absence of long term remissions 1 this series.

(5) 1L CHn “orth America 39 405412 March, 1955
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Patients most suitable for cortisone therapy are those
whose disease 18 severe reyversible of relatively recent onset
and of rapidly progressne relentless course. Tailure to alter
or arrest the course frequent relapses when the drug 1s dis-
continued and oceasional development of serious comphica-
tions limit the benefits of steroid therapy

Corticotropin Intravenous Infusion Therapy in Rheumat-
ic Conditions. ] W Beattie and S ] Hartfall® (Univ of
Leeds) observed from August 1951 to October 1953 425 pa-
tients who recened corticotropin 1n conjunction with gen
eral supportive, physical and rehabilitative therapy The
conditions treated included rheumatoid arthritis 329 pa
tients (90 men 239 women) psomatic arthropathy 4 wom
en ankylosing spondylitis 13 (7 men 6 women) and osteo-
arthritis 48 (4 men 44 women)

There was no doubt regarding the beneficial effect of the
travenous mfusion therapy In the rheumatod arthritis
group 89% improved with restoration to complete function-
al capacity 1in 15% Improvement was greatest when the
disease had been present for less than one year with 2 grad
ual dechine as the duration increased However a further
marked rise m improvement occurred in cases of over 15
years duration This effect may be related to the possibility
that the disense at this time tends to be burned out and that
pan =oft tissue stiffness and apathy may be the cause of
poor functional capacity On the other hand all age groups
showed fairly comparable improyement

The more prolonged infusions (18-24 hours) were most
effective, with no indication for more than 20-25 mg per
mfuston or for concentrations greater than 0.9 mg /hour
The maximal effect was gained by the first few infusions
and a three to six day interval between infusions was satis-
factory

The procedure 15 safe economical and free from such side
effects as hypercorticism sodium retention or permanent
disturbance of carbohydrate metabolism

Intra-articular Hydrocortisone 1n Rheumatoid Arthrits
Clmical and Laboratory Studies. Ivan F Duff Willlam D
Robmson Willlam M Mikkelsen and Noel H Chatelin?®

(1) Brit. AL J 1 14941499 Jume 25 1933
() M. CHp Korth America 19 413437 March, 1935
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(Univ of Michigan) made repeated mjections of hydrocor
tisone 1nto 105 joints of 60 patients aged 12-82 Only patients
with active synovitis were mcluded 1n this study but there
was no restriction as to extent or progression of joint m
volvemnent duration of disease or degree of impairment of
function The treatment proved a worthwhile addition to
the program in 50% of the patients On discontinung njec
tions symptomatic benefit persisted from 4 to 18 montha in
19% of all treated joints Intra articular therapy eliminates
some of the dangers of long term systemic admmistration
of ACTH cortisone or hydrocortisone, because of the much
smaller total dosage nvolved

Changes 1n synowvial fluld followng mtra articular njec
tion of hydrocortisone were generally a reversal toward
more normal charactenistics Often a cumulatnve effect m
synovial flud findings was apparent after repeated njec
tions Remission i the activity of the rheumatoid process
occurred 1 7 of 60 patients In these patients the jount flmd
characteristics closely approached normal values Remssion
comcided not only with intra articular 1njections of steroud
but also m four patients with chrvsotherapy

Because the intra articular use of hvdrocortisone 1s local
treatment 1t 1s not practical in the patient with extensne
multiple yoint involvement In patients n whom treatment
every one to two weeks does not produce satisfactory 1m
provement 1njections at mtervals of three to four days for
one or two weeks may produce cumulative benefit Control
of the rheumatoid process i joints treated with hydrocorts
sone may be associated with progression of the disease to
other jomts

No joint infections nor allergic reactions were observed.
This treatment represents an addition to not a substitute
for sound management with emphasis on adequate rest,
analgesics mainterance of jomt function and attention to
the general health of each patient

Treatment of Experimental Arthritia in Rabbits with Hy
drocortisone Acetate R H Ramsey and J Albert Key* (St-
Louws) produced a mild inflammatory reaction m knee joints
of rabbits by injecting into each jont a suspension of a 10%

(9) J Booe & Joint Surg 37 A 154360 Apnl, 1955,
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solution of off of turpentine in water or of tale in water The
left knees served ns controls and night knees were treated
by intra articular njections of hydrocortisone

Inflammatory response was well under way before hy dro-
cortisone was given Arthritis caused by turpentine and the
granulomatous process by which the tale was isolated from
the jomnt cavity continued to progress Grossly there was
dimmution of the vascular dilatation clement of inflamma
tion and microscopically fewer mfltrating phagocey tic cells
on the treated side, in most nstances These findings sug
gest nat only that there 18 whibition of the inflammatory
response but also that tissues tend to return to normal Hy
drocortisone seemed to exert a favorable influence on recoy
ery although the difference between treated and untrented
sides was not great

The authors suggest that hydrocortisone would be most
useful in pathologic conditions which are inherently local
1zed and self imited 1n which the sy mptoms are largely due
to the inflammatory response per se and which are either
progressing or 1n which the noxious agent 1s continiing to
act 1

Multlarticular Injections of Hydrocortisone in Treatment
of Chronic Progressive Polyarthritis are recommended by
R Weismann Netter B Krewer and Pierre Lorch? (Parnis)
on the basis of experience mn 36 patients despite majority
opion that such treatment should be reserv ed for mono- or
ohigoarticular lesions General anesthesi:a was used mn a
third of the pattents and 18 recommended m all requiring
1njection of many (20-50) joints and for some ner ous fear
ful patients to relier ¢ pain accompanying treatment of finger
wrist or elbow jomnts In some patients two doses of seda
tive 3% hours before, are sufficient Often especially n out
patients treatment of numerous )omtsas carried out without
anesthesia by a senes of 1njections Aseptic technic and pen
wallin prophylaxis are used.

Among hundreds of articular injections local mfection
developed followng only tsvo—in a knee and a shoulder The
lua]ttcrbrcquxrcd mimmal arthrotomy with lavage of synovial

embrane Dose of hydrocortisone injected depends on size

(1) Presse mid. €3 11531155 Bept. 31958
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Blven ¢ €Iy three houry durmg the day, i°f 25 g, S mg ev
1 Mg after meals and o¢ bedtime,
and if 19 mg 5 Mg after brrakfu_gt and 5 g after the eve
Mg meg) Indy, rdugy adjustmcnrn Mfluenced the size of the
dose and ratq of Merepge or reduction 11 do
Mau) Datienty n the rheumato:d £Toup kg mproved v 1th
other treg Mment by Tetaimneq Some permmmlar swelling and
thxckcumg Which Mterfereq with fy ctronag Sapaaty Of
thege tienty Bhoweqd Major v, TOVement during mey;
Corten therap,, and 19 paq Completea Teversy) Elevated geq,
0 Fatey pg, € normy n mogy Cases withy a weel
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The patients reported a fechng of well beng and ncreased
imitiatn ¢ 24 hours after the drug was started Paim and stiff-
ness 1n the joints were relieved 1 one to seven days and re
duction of swelling and tenderness followed Pain was re
hieved 1n the three patients with rhenmatoid spondylitis
Postural improyement was noted in the two patients with
fibrous ankylosis but there was no improyement in one with
bony akylosis Meticorten relieved pain and cleared a persist-
ent skin rash but had little effect on the profound weakness
of the patient with dermatomyositis Prompt complete re-
mussion of a subacute persistent attach of gouty arthntis
occurred In the four cases of osteoarthritis one of torticollis
and one of bursitis pain was promptly reheved.

Side effects were comparatinely nfrequent and minor
Mild insomnin and nenvousness and digestive disturbances
tended to decrease and disappear 1n man) cases as the drug
was reduced Body weight tended to be steady or to show a
shight decrease. No impairment of water balance was noted.
Unnation mcreased mn both frequency and volume dunng
the first 7 10 days Heart consciousness palpitation breath
lessness and precordial oppression occurred but in only one
patient was it severe enough to stop treatment.

Metacortandracin and 9 Alpha Fluorohydrocortisone Ace-
tate 1n Rheumatic Diseases were studied by L Valla C B
Ballabio and G Sala? (Univ of Milan) 1n 36 patients

MerroD —Both sterolds were admimstered orally Trutial suppres
sive doses were gradually reduced to the mmmal rmintenance dose
TImtial dose was 30-50 mg for metzcortandrren {prednisone) and
816 mg for 9a flusrohydrocortisone, Mfarntenance doses vared
widely from case to case. Duration of treatment was deternmned by
the clintcal course.

The authors found that the antirheumatic activity of meta
cortandracin and 9-a fluorohydrocortisone 13 3-5 and 8-10
times greater respectively than cortisone.

Metacortandracin does not interfere with salt and water
balance glucose tolerance and nsulin sensstivity are de-
creased pre-exasting diabetes 1s aggravated 9-a-Fluorohy-
drocortisone increases sodium reabsorption and potassium
excretion and increases both extracellular and intraceliular

(3) Aon. Rheuwmt Die. 14.251.238, September 1955
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finds Serum potassium levels are much reduced, sodum
values shightly mcreased and hematocnt values reduced The
ncreased effect of 9-a fluorohydrocortisone on electrolytes
lessens 1ts usefulness in treatment of theumatic diseases,

Both steroids cause hy percorticordism and mhibit adrepal
function metacortandracin decreases the numbers of arcu
lating eosinophila.

In an addendum the authors state that 67 additional g2
tients were treated with metacortandracin or metacortandra
lone (predumisolone) with results confirming the first study
They emphasize the possibility of deterioration of the patient
on withdranal of the drugs, In three patients m whom this
was observed urman excretton of 17 }etosteroids was low
ered and relapses may have been due to snhibition of adre
nal function

Studies on Metacortandralone and Metacortandracn @
Rheumatoid Arthritls Antrheumatic Potency Metsbolic
Effects and Hormonal Properties Joseph J Bumum Maunce
M Pechet and Alfred J Bollet' (Natl Inst. of Health)
studied the clinical effects of the sterotds metacortandrzlont
[prednisolone] n seven patents with rheumatord arthrifis.
Three had previously taken adequate doses of salicylates but
no steroids The other four had recenved besides aspirid,
cortisone, hydrocortisone corticotropin  gold componnds
phenylbutazone or oxytetracychne without benefit Duration
of the arthritia ranged from 234 to 25 vears the stage from 1
to 4 and the functional classification from class 1 to 4 Supple-
mentary potassium salts were unnecessary The dosage
ranged from 30 to 60 mg daily generallv divided mto three
parts and given at intervals of eight hours This dose Was
mamtained for no longer than 14 davs then decreased m
decrements of 5-10 mg every 4 or § day s untif migns or symp-
toms recurred The maintenance dose varied with the sever
ity of the arthritis and ranged from § to 25 mg daly

Although no patient was aware of a change 1n medication
each patient noted symptomatic improvement on the same
day the active agent was substituted for a placebo Some ob-
Jectsve impros ement was noted at the end of the first day 1o
most patients It did not attarn a peak untsl after two or three

%) JAIA 157311 118, Jan. 22 1933
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wechs of therapy Perrticular swelling and effusions in the
jomnts receded morc slowly than the other sigms Biopsies of
the synovium of the knee joint in three panients revealed a
strhing subsidence of mfAammation The most significant
change was disappearance of ‘fibrinord alteration in two of
the three patients Two patients who were febrile became
afebnile on the first d1y of metacortandmlone therapy The
erythrocyte sedimentation rate clevated i all patients de
creased sigmsficantly and promptly 1n every nstance during
treatment reaching normal or nearly normal levels The
C reactine protemn present in all patients before treatment
disappeared with suppressive doses of the steroid and reap-
peared 1n several patients when the dose was reduced The
sensitized sheep cell agglutination reaction was present in
six of the seven patients before therapy and remamed un
changed durning therapy Side effects were not serious and
disappeared as the dose was reduced The commonest symp-
tom was increased appetite There was no sodium retention
or potassium or nitrogen loss and no change n blood sugar
A decrease 1n arrculating eosimophils and urmary 17 keto-
steroids oceurred within two day s of metacortandralone ad-
ministration
Metacortandralone 1s about three to four times more potent
as an antirheumatic and ant1 inflammatory agent than corti-
sone and two to three times more potent than hy drocortisone
Since there was no proportionate increase in the frequenc
or sevenity of undesirable side effects the nen steroid pos-
sesses an augmented therapeutic ratio
Metacortandracin [predmsone] was given to five patients
with rheumatoid arthritis three of whom had recerved meta-
cortandralone previously Prelimmary studies indicate that
the antirheumatic potency and hormonal effect of these two
steroids 1s stmilar
Since this article was prepared addstional observations
were made. After sev eral months of administration the maim
tenance dose of the new sterords had to be increased in a few
cases to mamtain the 1mtial improvement. Admimstration
every six hours seems more desirable than every eight hours
Glycine Metaboliam in Rheumatold Arthntis and Alhed
Disenses. Most of the cellular and extracellylar body proteins
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contain a wide spectrum of amino acids with each amino
acid contributing only a few per cent to the mass of the pro-
tein However, glycine and prolme contribute two thirds of
all amino acid residues to the molecule of collagen and elas-
tin The small size of these amino acids probably permits a
“tighter molecular structure which gives collagen and elas-
tin the tensile strength and elasticity required for the stabil
ity of movable joints and the integrity of skn

Henry M Lemon Joseph M Looney and Willam H
Chasen (Boston Umiv) attempted to determune whether
any detectable disturbance existed 1n glycine or prolime me-
tabolism 1n patients with rtheumatic disorders compared with
patients with other diseases and with normal persons To
study the former an adaptation was devised of the mtra
venous hippuric acid synthesss test of Quick n which benzote
acid 1s detoxsfied by conjugation with glycine.

In studying the response of serum glycine to sodium ben
zoate admimistered to 259 patients with nonrheumatord dis-
ease rheumatord arthntis and allied disorders affecting
collagen statistically significant differences were demon
strated 1n the rheumatoid and nonrheumatoid groups These
can be interpreted best as indicative of reduced reservoirs of
reacily available glycine 1n the rheumatoid state particular
ly when chnically active disease 1s present, Similar correla
tions were lacking for serum alanine response, huppuric acd
excretion or laboratory tests of hepatic and renal function
Swnce collagen and elastin contan 3-10 times more glycne
than any other body protem the total body requirements
for this amino acid will be most readily altered by diseases
affecting the rate of synthesis of connective tissues Abnor
mal glycine metabolism 13 also demonstrable at times 12
active rheumatic fever scleroderma and lupus erythematosus
dissemmatus

The authors experience with dietary supplements of gly
ane in theumatoid patients has been disappointing

As yet, 1t 18 not possible to decide whether the present
observations indicate a primary or a secondary role for dis-
ordered glycine metabolism 1n the pathogenesis of rheumatic
disorders

(3) Wbeumatiam 2 4861, July 1938,
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Natural History of Plgmented Villonodular Synovitis of
Tendon Sheaths 13 described by J B Sherry and W Ander-
son® (Unnv of Toronto) whose study of 34 cases of tendon
tumors and a smaller group of more extensi ¢ lesions of knee
jomts demonstrated the relationship between the two
Tuenty six of the tendon tumors were 1n women age range
was 18-70 The lesion was in the hand 1n 31 (1in fingers 1n 30)
Three were 1n the foot, two of them in the ankle region A
small painless lump or swelling of several months or years'
duration was the usual complamnt, One mass had undergone
recent rapid enlargement, and another caused pain on certain
hand moiements There was no complaint of restricted
moyement Pigmented villonodular tenosynoyjtis was diag-
nosed clinically 1n only five cases Nine of 12 pattents were
free from recurrence one to six years after removal Three
had recurrences after three or four years one of whom was
free from the lesion three years after a second operation

Grossly the finger lemons were encapsulated firm fibrous
often lobulated nodules rarely exceeding 2-3 em in diameter
The cut surface varied from graysh wiute through yellow to
deep reddish brown Fine trabeculations anginated from the
capsule and transected the maas 1n a roughly radiating pat
tern The synovectomy specimens exhibited a wide range of
changes starting with thickeming and pigmentation and
progressing through granulanty to eventual papillary for-
mation, The papillae became shorter and more blunted and
finally fused to form a lobulated mass generally indistin-
guishable from those arising from tendon sheaths The van
ation in gross appearance of the tnwo lesions may be related
to their different physical environments

The earhiest microscopic change in the knee jomnt was
thickening of synovial membrane from piling up of cells of
the ining many cells contamned pigment, and focal collec-
tions of rounded and polyhedral cells were common With
progression proliferation of synovial fissues formed villous
processes covered by a prominent layer of synovial cells
and with n stroma of loose connective tissue also contaiming
pigment The villi tended to fuse to form clefts and nodules
at first microscopic but later grossly vasible The earliest

(6) T Bama & Joimt Swrg 17 A 1005-1011 October 1955
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changes were rarely seen 1n tendon sheath lesions but from
the stage of fusion of villi the subsequent course was 1dentt
cal with that 1n knee joint lesions Fusion and enlargement
of nodules resulted in formation of an mcomplete compres-
sion capsule i tenosynovial tissues into which the lesion
extended Pigment-contaming macrophages probably ong
mally present in a single villus were commonly found m

AEET fﬂa 4 (';‘;::,,3;
i %’w £ “?
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Flg 95 ——Pigment-filled tendon sheath besbon; X160 (Coartes?
¢f Sherry T B 4nd Anderan, {v e 37 A To01011 Octo

focal collections scattered irregularly throughout the nodule
(Fig 95) In the fully developed cellular stage the lesion was
a complex mixture of giant cells pigment laden macro-
phages foam cells and occasional synovium lined clefts em
bedded 1n a stroma of polygonal or rounded cells incom
pletely encapsulated by a laver of connective tissue, Durng
late stage celinlar elements were gradually replaced by con
nective tissue subsequently hyalinized with rematning nests
of cells especially smail grant cells and synovium lined clefts.
Degenerative changes e g cholesterol clefts also occurred
Temporomandibular Joint Disease Abnormal Mandibular
Function as Basis Roger G Gerry and Robert L. Rowan'
(US Naval Hosp St. Albans N Y ) claim that the com
monest types of temporomandibular complaints are those

() AMA Arch Swry 69 615645 November 1954
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wlich are secondary to trauma or caused by abnormal move
ments of the mandibular condyle

The most frequent traumatic problem of the temporoman-
dibular joint 1s undisplaced fracture of the condylar nech
but a more serious problem 1s fracture-dislocation Forward
tilting of the condylar fragment nto the infratemporal fossa
1s usually present and owing to the soft tissue injury con
siderable articular and penarticular scarnng occurs Many
symptoms 1n the temporomandibular jomnt do not appear
until some time after the condylar fracture has healed com
pletely The symptoms do not present in the jomt that has
been injured, but actually i the contralateral joint and they
hav e as their basis the penarticular searning following trau-
ma and the anterior displacement of the condsle or both
Since the joint with the mtact condyle 1s domng the job of
both joints chronic hypermotility sy mptoms wall eventuate
If equivalent mjury of the mandibular condyles occurs bi-
laterally there 18 no need for cancern about the development
of the fracture condylar syndrome.

The disk of the mandibular joint moves as a unit with
the mandibular condyle when the intimate arrangement be
twween disk and condyle 1s interrupted dish derangement en
sues Whenever condylar excursion exceeds the range of
normal articular contact hypermotility exists

Most patfents present themsely es during an epssode of pain
i one or both temporomandibular joints The pamn which
mny have followed a loud “pop 1s accompanied by acute
dislocation which the patient reduced manually or which
was reduced by a dentist or physictian The acute disk de-
rangement of “pop may not have recurred smce the mitml
episode but the patient very often has symptoms of pain and
limstation of excursion

There 1s deviation of the mandible toward the painful
Jomnt on operung unless both joints are involved Oceasion
aily there 13 no pain at all and the patient presents himself
because the clicking’ 1s annoying and his jaw “sticks The
Paun, when present results from acute strain and should be
treated with himitation of motion and use of local heat and
::Ll;y]ata Actrve immobilization 1s indicated only 1n et ere

After the acute pain has subsided roentgenograms should
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be taken of both jomts at the maximum ! opentog T8¢
size of the opemng should be cecorded €0 that the degre® of
condylar hypcrmot\ht) can

1n accordance with the concept that hypcnnotmty has, 33
1ts phye.\opatholog\c basnis an \ncrc115¢d extcrml pteryE®
muscle capacity the authors have attcmptcd to treat the
problem ® wth o direct approach reasoming that,1f 2 norma!
condylar excursion €an c

capacity of the supr yord muscles which ar¢ unmgo“‘“
the external ptcrygo\ds with the {ollow1ng exercist
TREATMENT ~_The ressun e cad 18 apphed By 8% ofa ¥
tached to @ cord whichas passcd nerd gingle pailey This cord 18
fastened 10 the handle of a lowet ympression tray which {s att
to the lower tecth by ment of 1mpresston compond- The vl
sistive 1oad shoutd be 3 b, This 18 progrcﬂswdy i

b Dunng the exercise period T st be taken £ sce tat
weight 18 beind properly nsed \landibular protrusion should be 2
complished ¥ \th the asd of a techmeian For good results, ts e

da;

enile Tranﬂioﬁ““
of Their Relation to Osteoarthﬂdﬂ s Hip T ¢
Veraguth® (Un of Genera) W3 <tudy of the teads of 7t
gemurs of persons of varyIng ages withont artienial a
turbances found that the femoral head of the aged shows
pnman\y atrophy of all 18 gtructures Semile ostcOPO\’O"“
18 most stnhang 1t the parts of mnor functio® mgmfl
The weght peanng system™ remmns well developcd and B

m

cytic aecrobiosts PTEY ails bony trasut andergoss creepo®
substitution

1n addition 0 these changed the carulag® atrophte? pel
ncularly 0P the margin of the fead and around the foveol®

(@) Rev au  onboP 41 39111 1955
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(nonfunctional portions) There 1s no apprecrable involution
on the weight beaning area Proliferative and regenerative
changes on the periphery of the cartilaginous cap are re
sponstble for varymg macroscopic changes In the most
atrophied parts of cartilagmous tissue, calcium 1s deposited
Trequently 1n the weight bearing sector a y ellowish brown
1sh colorution of the deeper lay ers takes place as a result of a
concentration of sulfochondroidic actd and deposits of fat
calaum and albuminous particles around the cells (pen
chondrocytic halo)

The bone marrown of the aged 18 poorly vasculanized and
almost completely replaced by fat

As a result of long standing and continuous creeping sub-
stitution of bone the porotic epiphysis of the articulation
undergaoes shight modtfication 1n shape as an outcome of nor
mal use The mamfestations of this modeling of senescence
are mamly a tortuous arrangement of the weight beaning
trabeculae and a shght but regular flatteming of the normal
weight bearing area. These changes lead to modifications of
the border zone of the head a marginal bulging or a folding
of the subcapital segment,

The aging process of a joint cannot be assessed by involu
tion of 1t structures only or by degenerative changes It has
to be considered as an expression of a functional adaptation
of tissues with diminished vitality

Osteoarthntis of the hip may supervene at any age. In
elderly persons the lessons of arthritis are added to the senile
changes of the femoral head 28 soon as a functional diseqn
libnum takes place This disturbance at the same time hun
ders the normal aging process of the joint The typical signs
of senescence can by no means be considered as an ctologic
factor nor as the first step to the osteoarthnitic process

Intermittent Hydrarthrosis 1s reported by W Bernard
Yegge® (Untv of Colorado) 1n 14 women and 1 man Criterta
used for diagnosis were um or bilateral joint swelling re
curning perjodically and lasting from a few weeks t
vears no redness muscle spasm or marked tenderness usu
ally normal leukocyte count no elevation of the sedimenta-
tion rate stenle jomt fl;id and normal < ray appearance of

(9) Rocky Mountain 3L J 52:438-441 May 1955
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the affected jount The knees were affected 1n 12 patients, the
hands m 1, the ankles 1n 1 and both anhles and hands i 1
All patients even those with an allergc hustory had some
disturbance of the menstrual periods loss of libido or other
endocrine disturbance

In most cases considernble estrogemc regression was seen
with the Shorr stain The women were treated with large
doses of estrogens and the hydrarthrosis disappeared, at
wlich time the Shorr stain hecame normal In several p2
tients the condition recurred nfter discontipuing estrogen
therapy but disappeared when 1t was resumed The patients
with o hustory of allergy were also given allergic treatment
In one addstional case 1n which intermttent hydrarthrosis
occurred 1n o jomnt already affected with rheumatord arthntes
endocrine therpy was without effect

Orthopedic Aspects of Dusbetic Neuropathy were studred
by Robert H Cram! (Unn of Pesnsylvanta Hosp) T
mpatients aged 13-69 (average, 48) The severty of the dra
betes did not seem to be an essential factor

Diabetic retmnopathy shows a close correlation with dia
betic neuropathy In this series 17 patzents (62%) had dn
betic retinopathy or were blind as a result of cataracts.

The symptoms are vanable Dull burming or ghocklike
pamn worse at mght occurs 1n knees ankles hips thighe
legs shoulders or wnsts Hyperesthesia of the thighs of
shoulders and numbness and tingling of the hands and feet
are common There may be hoarseness due to laryngeal p&
ralysis In all but one of the 27 patients any or all of the fol
lowing reflexes were absent the biceps triceps knee and
ankle jerks

A characteristic sensorv finding 13 2 zone of hyperesthesi2
of no predictable dermatome distribution Occasonally the
hyperesthessa surrounds a zone of hypoesthesia Loss of the
seasation of vibration position pain temperature and tonch
1s sporadically noted This accounts for the development of
diabenic arthropathy One 1a struch by the varability of sea-
sory findings from one examination to the next

Muscle poner varies from narmal to complete paralysi®
One pattent had paraplegia The dorsiflexors of the ankle

(1) J Bone & Jmut Swrg 17 A 967 971 Octobar 1955
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were involved an five patients Weakness of the muscles of
the hands arms hnees and ankles was noted m this group i
rolatud mstances

Of the 20 patients whose cerebrospinal flutd was exannned
for protons only 4 had n protan content helow 45 wmg/
100 mi

Control of the dict and msulin therapy are followed by
striking improy auent in patients with recent symptoms and
by arrest of the disease at least m long standing cases

Gout—Now Amennble to Control Ilmer C  Bartels?
(l.ahey Chnic) reports on henemid® maintenance therapy of
gout VMost patients had had Jong standing gout many with
tophaccons deposits and all had failed to respond to other
therapy The serum uric acud level usually fell withn threc
to six weehs after benemid® thernpy was begun and in 88
of 95 patients reached normal levels Average level before
treatmient was 7.8 mg /100 ce and during treatment 4.8 mg
a fall of 38% T1lic dose required to sustain a normal gerum
unc acid Ievel vared from 250 to 3000 mg dmly the average
beng 1 166 mg Size of the dose and durntion of therapy were
the two main factors mn cstablishing normal lesels Bene
mid® was started 1 divided doacs of 1000-2000 mg daily
then adjusted by trial and error depending on the serum
uric acid level determined at onc or two month interals

Of 42 patients gmven benemid™ for 12 30 months 39 had
satiafactory reaults After treatment was started 15 had no
further attacka 24 had only munor attachs with an oceasional
severe attack of acute gout all during the first six to nine
mouths of treatment Colchicine did not consistently prevent
attacks Three patients had unsratsafactory response to bene
mid * Serum uric acid levels were normal in two but at
tnchs were am acvere ax before treatment In one patient
rerum uric neid level remained elevated despite a dally dose
of 2 Gm Injections of ACTII gel every one to four wecks
supplementing benenud® mauntenance therapy  abolished
the attacks 1 two of these patients Undeurable side effects
were noted 1n 6 of 125 patients given benemid ® o rash in 2
acyere nanden 1n 3 and troublesome headaches in 1

Benenid® has an important place mn therapy of gout pre

(D) Awn Int, Med, 471110 Jasuary 1955
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yenting attacks and relieving jount pamns m patients with
tophaccous gout High flmd mtake and alkalimaation of
urne are advisable during the early phase of therapy

Gouty Arthritis Diagnoms and Treatment. Chardes J
Smvth and L. R Huffman® (Unn of Colorado) diide the
course of gout into <tage I asy mptomatic hyperuncemm or
larval grout stage IT acute ntermittent gouty arthritig, and
stige LI chronic gouty arthritis or tophaceous gout.

Larval gout precedes for some time attachs of acute ar
thritis and 1s often found 1n the relatives of persons with
koonn gout This hereditary hvperuricemia develops m
males after puberty and 1n females after the menopause. Per
sons predisposed by hereditam hyperunicerma may or
ma) not get chnical gout Other pathologc states which may
produce hyperuricemsa must be excluded

Urnicorunic agents are not recommended in this prearthntic
stage. However obeuty excessn e trauma to joints excessive
high purne foods nd other provocatines of acute gouty
arthritis should be avoyded,

In stage II the affected jomnt swells markedy within 2
few hours and becomes hot, dusky red and extremely tender
Though the great toe 1« most commonly myolied anv large
peripheral joint mav be affected A =mgle jomt 13 the rule.
Temperature of 101F or higher with leukocytosis may be
present Occurrence of =ubaequent bouts with complete re-
dussions betw een attacks 1s charactenstic, In 98% of patients
the urie acid m the serum exceeds 6 mg./100 cc. Colchicine
18 a rebable diagnaostic ard simee acnte gont 1s the onh joint
disease which responds dramaticallv to it

Colchicine 13 almost umtormly effective and 1s available
n 1/120 and 1,100 gr tablets One should be trhen every
hour or two hours until pamn 1s reheved or nntil diarrhea
lausea or \omiting occurs From 8 to 16 tablets are requi
tn the average attncl. Phemlbutazone 100-200 mg every
four hours 1« as cffective as colchicine and without 1ts un
desirable gastromntestinal svmptoms ACTH cortreone and
hvdrocortisone are capable both of provoking and of control-
Imgattacks of acute gouty arthrtis Between attachs of atage
IT probenecid 15 used to reduce the amount of total body

(3) M CHa Yerth \marica 29 S43-361 March, 1958,
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unc acid Tt 1s a satiefactory agent for protracted daily ad-
mimstration

In stage 111, chronic gouty arthritis, the mild and usu
ally constant arthnitic sy mptoms with superimposed acute
attacks have all the charactenstics of the preceding stage
except that jont manifestations do not entirely subside,
response to colchicine 1s less dramatic deposits of urate crys-
tala occur urate stone may develop in the kidney and
albuminuna with or without hypertension and premature
arteriosclerosis may appear

In the management of the acute attacks in stage III the
same drugs are used in the same manner as n stage IT The
response 18 stmilar except when the episodes extend over
several weeks and are unusually severe 1n this case severn!
couraes of colchicine or continuous phenylbutazone therapy
will be required Probenecid 1s recommended 1n all instances

Polycyeclic Continuous Acute Gouty Arthritis Long Term
Clinical and Metabolic Study 1n a patient 1s reported by
Wilham Quitman Wolfson* (\Wayne Univ ) The course was
steadily downhill with progressnely longer and more severe
attacks muscle atrophy and decreasmg renal function The
difficulties arose at least in part from a conjunction of three
factora (1) An unusually severe degree of gouty metabolic
disturbance was suggested by unusunlly severe hyperun
cemia and decreased renal urate clearance unusually early
appearance of toph1 and unusually low urmary 17 hetosterord
coexisting with normal gonadal function sperm counts mo-
tility and fertility (2) Effective use of colchicine was impos
sible due to hypersensitinity (3) A previous report showed
that severe gout attacks are often terminated by increased
spontaneous activity of the pitintary adrenal system exist
ence of hypopituitartsm with respect to ACTH an 1solated
pituitary defect deprived the patient of this type of endo-
crine adaptive mechanism

The following therapies were tned colchicine orally or
intravenously adjusted to maximal tolerance contmunouns
full colchicimzation with continuous admumstration of
ACTH at fully suppressine dosage levels the colchicine-
ACTH program supplemented by esther probenecid or by

() J Michigan ML Sce. 54.320-329 March, 1955.
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phenylbutazone, and colchiane ACTH supplentented by
both probenecid and phenylbutazone The first tno ageats
gave excellent control of articular manifestations, probenead
(2 Gm /day ) normalized urate metabohsm and phenylbuta
zone (400 mg /day) perrmtted a 60% reduction m ACTH
dosage to levels clearly withun the safe range These tnals
revealed the followisg facts (1) The slight extra daily
amount of colchicine which could be gnen by intrayenons
colchicimzation termmated the polycyche epsode. (2) Hy
persensitivity to colchicine was cured during the first brief
course of ACTH (3) Severely disabhng anaual fall hay fever
also responded well to ACTH (4) Two Gm probenead daily
returned the serum concentration and renal clearance of nrate
to about normal (5) Progresstye renal impairment and mus
cle loss were halted and previous fosses were partly reco
ered. (6) While exasting topht did not disappear no new
ones formed and if probenecid was used, old ones were 10
longer irritable or pamnful

Hepatic Necross and Other Visceral Lesions Awsociated
with Phenylbutazone Therapy Toxic mapiestations dunng
phenvibutazone therapy for rheumatic disease have been re-
corded by many obseriers and tn some senies of cases the
meidence 15 over 40% Fatalities have also been obsen ed
Joan M MacCarthy and R T Jackson® (Trmnsty College,
Dublim} report a fatal case of rheumatosd arthritis 1o & wom
an 73 who recened phenylbutazone and cortisone Daily
dosage of phenylbutazone waa 600 mg for 18 days The his-
tologic changes at autopsy fell into three categonies necrotic
parenchymatous lesions tn the I er and kidneys g—muulumlﬁ
w the eprcardinm  pericardium and lungs and nterstimal
myocardial lesions

The hepatic and renal Jesions were symilar fo those found
mn chemical posoning and were almost certamly due 10
pheny Ibutazone The renal tubular damage was of the 150-
lated nephrotic type The histologic changes n the epreardul
and pleural lesions were those of the rheumatoid nodnje that
have been previously described 1n these sites Howerer 19
this case the necrosmis was not fibrinord but caseous The
mtersutial myocarditiy was nonspeafic and probably an
aphylactoad

(5) Bnt M ] 7 40342 Jaly 21 1955
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It 1s suggested that in this pitient the myocarditis and the
necrosis 0 the iver and possbly also n the hidney were
related 1n so far as with the development of myocarditis,
passn e congestion super ened and the anoxia thus induced
n the parenchymatous cells of the hver and hidney aided
the deyelopment of necrosis by the toxic action of phenyl
butazone

Toxic Effects of Phenylbutazone (Butazolidin?) Review
of Literature and Report of 23d Death Following Its Use s
made by Edgar ' \auer* (Unnv of Southern Californa)

W\ oman 48 had taken 35 tablets (100 myy each) of phenylbutnzone
over a peniod of 22 davs because of a painful knee when a rash ap-
peared. Despite prompt withdrawal of phenylbutazone nausea with
vomtmg burning in the mouth with difficulty in swallowing and
genernlized aching appeared during the next five days

On hospitnlization she had a diffuse, blotchy red rash, which
spared only the face and epigastric tenderness which mcreased to
nigidity Laparotomy revealed an acute duodenal uleer The rash be-
came morbilhiform, purpuric and erythematous. On the minth hos-
pital day the white blood cell count was 28,200 the next day jaundice
and intractable dmrrhea developed. Two days later the skin began
to exfohate over the entire face neck thorax and all extrenuties.
Temperature suddenly rose over 18 F  the patient became comatose
and died, 28 days after the first sign of phenylbutazone toxaty

Death was due to an acute necrotizing process characterized by 1n
filtration of plasma cells and histiocytes, with little or no nfiltration
of neatrophils or eosinophils 1n the vanous organs studied. This proc-
ess mvolved the skin the liver (leading to diffuse toxic hepatitis)
and the colon, causing mucosal necrosis and superficial ulceration.
Sumlar lesions were present m the vagina, urinary bladder and else
where m the mntestinal tract. The bone marrow disclosed marked re
duction of the granulocytic sertes, with absolute neutropenia and a
relative merease in monocytes and plasmmcytes The erythrocytic
series did ot appear altered.

The Diterature concerning the towaty of phenylbutazone
18 extensive. Serious reactions have been encountered in the
skin gustrointestinal tract, Iner Ikidney and bone marrow
as well as 1n other organs which do not appear to be related
to dosage or duration of treatment They may occur after
the drug has been withdrawn There are no known methods
of predicting an impending reaction and no specific means
of treating reactions that have appeared

(6} New Fogland § Med 253:404430 Sert. 8, 1938
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Major Undesirable Side Effects Resulting from Predniso-
lone and Prednisone Two new synthetic steroids predmso-
lone and predmsone, formerly called metacortandralone and
metacortandracin  respectnvely have recently been intro-
duced as antirheumatic agents in rheumatoid arthritis They
were found to be four times more potent than cortisone m
suppressing the inflammatory joint changes of the disease.
They also cause depletion of the circulating eosinophils and
a significant reduction of unnary 17 hetosteroid excretion.
In contrast to cortisone the steroids do not cause sodium
and water retention or potassium loss Early experence re-
vealed the occurrence of minor undesirable side effects such
as factal rounding hirsutism drmimished carbohydrate toler
ance insomma, restlessness weakness transitory mental
clouding acne 1increased skin pigmentation and vague ab-
dominal distress

Alfred Jay Bollet, Roger Black and Joseph ] Bumm”
(Nat’l Inst of Health) report the occurrence of a duodenal
ulcer 1 3 of 18 successn e patients with rheumatoid arthntis
treated with predmisolone or prednisone. In addition one of
these patients developed a depressive psychosts The duode
nalulcers were asymptomatic and were discovered by period
1c gastromntestinal x ray examinations Radiographic studies
of the stomach and duodenum done immediately before ster
o1d admimistration to two of the three patients had revealed
no abnormal findings Pretreatment x rays of the third pa
tient were not made None of the patients had & hstory of
ulcer symptoms There was no apparent relation between
the duration of treatment or total dose of drug and the ap-
pearance of the ulcer

It 1s suggested that prophylactic admimistration of an alu
mmum hydroxide gel concomitant with the use of these
steroids might reduce the incidence of peptic ulcer

() JAMA. 138 455463 June 11 1955
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Vascular and Neural Complications in Supracondyh
Fractures of Humerus in Children. Paul R. Lipscomb ar
R Joe Burleson® (\Mayo Chnic and Found ) studied 108 s
pracondy lar fractures of the acute extension type secn
patients aged 14 or younger durmg 10 years 73 fractur
occurred on the left N\eural and vascular injuries were set
1n 24 mstances (22%)

The brachial artern was myured on 11 In 10 patients 1
rathal pulse was felt on admission In two the color and ter
perature of the extremity res ealed adequate collateral aire
lation, but 1n eight the extremity was cold and cyanotic d
to embarrassment of the collateral circulation Becau
mamipulation of the fracture did not ymprove the vascul
status these eight were treated by open surgery which aim
at exploration of the antecubital fossa Two of the eight [
tients had actual rupture of the brachial artery In one
tient the artery was impaled within the medullary canal
the proxumal fragment of bone by a spicule of loose bor
The mjuries 1n all eight patients were treated by resectt
of the damaged segment of artery followed by block of t

stellate ganglion by procame to facilitate return of collate
circulation.

Nenes were injured m 17 of the 108 patients (16%) Int
entire group of neural injuries trauma to the radial ner
was most prevalent. Surgical exploration for the neural
ston 1tself was necessary in only four patients and then or
after observation for three to four weeks During this per
neural function did not mmprove, although the fracture 3
tially had been reduced successfully and in most mstan:
was practically healed. In no patient was a nerve found to
dwided rather the nerves were compressed by old hem:
rhage, bound down by fibrous tissue or stretched over a fry
ment of bone. Recovery nwas complete in every patient exc:
one with palsy of three nerves

Usually 1n nerve injunies neurologic deficits may be pe

(8) J Booe & Jolot Serx 37 A 437452, Juoe, 1953
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odically observed after reduction of the fracture, but re-
peated evaluntions of function must be performed If palsies
are still present after three or four weeks with no apparent
mmprovement exploration of the nerve 18 advised.

[Ths 13 an excellent and timely article and should be read carefully by
every surgeon who treats or expects to treat fracturex—Ed|]

Fractures of Humerus Comparative Study in Methods of
Treatment. Marcus J Stewart and John M Hundley® (Umiv
of Tenneasee) revtew cd more than 1000 cnses of fracture of
the humerus covermg the era of the socalled ngid plaster
fixation through the present stnge of the hinging cast a
period of 15 years \ total of 546 patients were adequately
followed 271 with fractures of the nech 223 of the shaft and
32 of the head The fractures of the neck and <haft were
studied with respect to the type of treatment and reaults

It was found that undisplaced fractures of the neck of the
humerus or mmpacted fractures in patients over G0 nre best
treated by 2 collar and-cuff shng and early actine exeraise
Impacted adduction fructures of the nech must be reduced
and immobilized 1n abduction As n rule 1bduction frctures
without avulaton of the greater tubercle may be reduced by
mampulation and :mmobilized 1n a hanging cast If the tu
bercle and rotator cuff are displaced they must e reduced
accurately usually by surgeny

The treatment of choiee for all fractures of the ahaft at any
level 1s the hanging cast provided (1) traction 18 never ex
cessive, (2) angulation and apposition are controlled and
(3) the hanmng-cast rules are observed Although frac
tures of the shaft may be trented successfully by the abduc
tion sphint return of function will be delayed the appamtus
will require continual attention and the patient will be less
comfortable than with the hanging cast The shoulder spica
1s rarely ndicated 1n the treatment of any fracture of the
humerus

Aunesthesia 1s seldom necessary for reduction of uncompl
cated fractures of the neck or shaft provided that traction 1s
properly utihzed Thus the necessmity for hospitalization 19
reduced to a minimum

(9) J Dowe & Jou t 8 rx 37 A 631651, J ty 1953
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Results of Treatment In Fractures of Neck of Radius in
Children with Special Reference to Premature Fusion of Epi
physial Line. In children, mjuries to the upper part of the
rdius are located cluefly i the neck When the epiphivsial
line 1s still open frictures of the head are extremely rare al
though such cases have been reported. Pure epiphy sioly ses
of the radial head are also rarc 1n these asn other types of
epiphysiolysis a fragment of varying size often splits oft
from the metaphysis Another group consists of transyersc
and oblique fractures occurning distally to the epiphy sial ine

Sven Lehnberg! (Unn of Helsinki) made follow up ex-
aminations 1n 37 children with fracture of the neck of the
radius (27 epiphysiolyses and 10 mtuated more distally n
the neck) In simple and reduced cases both the functional
and anatomical results were good In more severe unreduced
cases therewas frequent although shight himitation of move
ment Premature fusion of the epiphysial line was demon
strated mn about 50% of the epiphysiolyses and often led to a
slight valgus deformity

Accurate reduction should be attempted 1n all of the more
severe cases Although the result in unreduced cases may be
both functionally and anatomucally quite satisfactory accu-
rate reduction still guarantees substantially better results

Some Qbservations on Fractures of Head of Radius with
Review of 100 Cases. Mark L. Mason? investigated the end
results 1n 100 random patients treated by consenatine and
operative measures No patient was mcluded who had also
sustained dislocation of the elbow or fracture of the other
components of the jont, apart from minor chip fractures

Because the head of the radius consists of dense cancellous
bone, running 1n a more or less longitudinal pattern the frac-
tures tend to run obliquely or longitudinally During flexion
and extension of the elbow the radial head glides forth and
back over the capitellum of the humerus The caprtellum and
the head are reciprocally curved but they contact only nhen
the elbow 1s flexed to 130 degrees and the radius 1s 1n the mid
prone position Thus for the flexton or extension range of
movement to be hmited 2 moderately severe mechanical 1n

(1) Acta chir scandhay 109:210-214 1955,
(1) Brit. J Scx 42 123132, Beptember 1934
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terference with this ghding motion must be present. Full ro-
tation at the proximal radioulnar jomt requires accurate ana
tomscal position of the head of the radius in the radial notch
of the ulna.

The fractures were classified mto three chncal types cor
responding to the radiological findings type I fissure frac
tures or margmal sector fractures without displacement
type 2 marginal sector fractures with displacement and type
3 comminuted fractures imvolving the whole head of the
radius

Each of 62 patients with a type I fracture conservatively
treated regained full function of the elbow jaint and returned
to normal work 11 an ayverage of 4.8 weeks Six patients com
plained of minimal discomfort on the medral joint aspect 42
showed a full range of motion and 20 an average loss of 8
degrees of extension moyement of the elbow jomt

Of 20 patients with type 2 fracture, 7 1n whom the sector
fracture was less than one-fourth the arcumference of the
head depressed below the joint line but not tilted in any way
and which were treated conservatvely and 5 patients treated
by excision of the head because of gross nterference with
the radichumeral jomt all returned to their normal duties m
an aversge of 5 and 8 5 weeks respectively All lost full ex
tension of the elbow jomnt but rotation range was fuil in the
five patients with resections and hrmted by only 30 degrees
1n the conseriatn ely treated patients Eight fractures of this
type were labeled borderline—had maximal displacement of
the marginal segment fracture for consideration of conserva-
tive management In these patients there was an average
loss of 15 degrees of extension aud 60 degrees of loss of rota
tion They returned to work mn an average of 11 5 weehs but
four patients were unable because of this rotation loss to
return to normal work

Of 18 patients with commnuted fracture (type 3) of the
radial head treated by early excision 17 regamed full ase of
the elbow jomnt and returned to normal work 1 95 weeks.

Only one patient who also had myositis ossificans, had poor
function of the elbow joint.

The case an the borderhine between conservatne and op-
erative treatment should not be regarded ns an entity The
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axiom in the treatment of fractures of the head of the radius
should be  If in doubt—resect

Fractures of Head of Radlus Carruth J Wagner® (US
PHS Hosp Staten Island, N Y) followed 66 cases of
fracture of the radial head for five or more years All injuries
were treated according to the following method

Trcnxte—The elbown was aspirated and a few cubie mifhiliters of
0.5¢% metycaine® was stilled into the joint. After relief of pam an
attempt was made to carry the jomt through a full range of flexion,
extension promation and supination Any bony block to full motion or
persistent click 1n a particnlar movement was ponitive indication for
resection of the radml head. A full range of motion without chicking
or grating was poswsve indication for conservative thernpy unless
loose bone fragments were present. All comnmnuted fractures with
separation of one or more loose fragments were resected.

Conservative therapy d of total bilization for the first
10 days and partial ymmobilization for 14 days. After four weeks
progressive resistance exercises were inthated 1n all four directions

Operative treatment consisted of a direct approach to the radiual
head between the extensor carpi radialis brevis and extensor digy
torum communis. The head was excised just distal to the distal cart1
laginous border of the radial notch on the ulna. The cut end of the
radius was treated with bone wax and leit uncovered. The fibrillated
cartilage at the site of impact on the capltulum was removed and the
wound closed in layers.

On resecting the head of the radius enough must be removed to
allow the neck to clear the radial notch on the ulm or a bony block
will result 1n limited pronmation and supination. If the cut end of the
nech 18 covered, 1t is important not to wvolve the amular ligament 1n
the suture or to pull the synovial cuff from between the neck and
this ligament.

Results at one year were substantially the same as those at
five years in the resected group whereas some improvement
occurred 1o cases of conservative treatment. Thia mprove-
ment 18 not considered statistically sigmficant Wagner be-
lieves that one year 1s enough time to evaluate the results of
treatment of fractures of the head of the radius

An anatomic classification of fractures for purposes of de
cading the treatment 1s unreliable. The amount of damage

to the radial head seen at operation usually far exceeds that
demonstrable 1n a radiograph.

(3) Am J Sary 39 911918 Apdl, 1935
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Now Principle in Operative Treatment of Trochanteric
Fractures of Femur designed to avoid the complications of
the nail plate 1s described by W Schumpelick and P M
Jantzen* (Hamburg Germany) Complications usually result
from ngid union of the naif and plate. If the nail 1s dnven m
as far as the thin cortex of the femoral head 1t will protrude
mto the joint as absorption occurs at the fracture site and
muscle pull or weight bearing brings the fragments together
If the nail 18 not drnven to within 10-15 mm of the articular
margmn 1ts tip will be insecurely fixed the nail will cut up-
ward and the result will be cosa vara

The gliding screw plate (Fig 96) allows the screw to glide
out 1n the same way that a Smuth Petersen nail glides out as
fracture fragments telescope 1n the course of absorption fol
lowing fractures of the femoral nech. The screw plate of
stamnless antimagnetic steel (V2A) consssts of (1) the screw
the broad threads of which must be so few that they always
end proximal to the fracture ine and (2) the plate which 13
U shaped for bending strength At the upper end of the plate
there1s a cuff fixed at 135 degrees 1n which the screw glides.
The junction betw een cuff and plate 1s so strong that break
ing or further bending canaot accur The scren cannot jam
1n the cuff For routine operations a amngle angle 15 sufficient.
In special cases (e.g fixation of a subtrochanteric osteotomy
for pseudarthrosis of the femoral neck) a plate with the cuff
fixed at a more acute angle 1s desirable. The holes through
which the screws holding the plate to the femoral shaft are
inserted are oblong For pertrochanterie fractures two
screns suffice for subtrochanteric fractures the plate must
be Jonger and three screws are needed The screws are 1t
serted at the lower end of the opening and are joined to each
other by a amall flat plate ghding 1 the U shaped plate, 80
that the latter may ghde downward when the fracture frag
ments telescope (Fig 97) Pressure on the femora) head
the direction of the body axis will be diverted by the gliding
screw 1nto the direction of the screw axis so that it strikes
the fracture line approximately at a night angle and acts as 2
favorable compressing force

Four deaths occurred among 28 patients (average age

(4) J Bave &k Jolat Sexx 37 A-693-698, July 1955
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77.7) Average hospitalization for 18 pertrochanteric frac
tures was 48.5 day s and for subtrochanteric fractures 58 duys
Three infections one extensne occurred despite routine use
of antibiotics Union of the fracture occurred m all cases
Follow up of 12 patients, 722 months after operation
showed that 5 had good and 7 fair range of movement.

Prognosis and Treatment of Fractures of Tibial Condyle.
W van der Slikke® (Rotterdam) compared outcome of frac
tures of the tibial condyle 1n two groups of patients In one
group, the condylar fractures were generally treated by ac
tive and passi e exercises some by casts and a few by surg
cal reposition and fixation In the other group, the fractures
were treated by a cast surgically or both. Follon up studies
were made of 49 patients Age did not affect the prognosis
Results were more favorable in nnicondylar than 1o bicon
dylar fractures

Adhestons and ngidity of the hgaments of the knee re-
sulted mainly from immobilization whether by a primary
plaster bandage with or without reposition of fragments or
by immobilization after surgical treatment Adhesions and
rigydity of hgaments are best controlled by early active and
passive exercises

\ rays of anatomic reposition do not wndicate ultmate
function asthe new platean formed by cartilage 1s seen only
at operation or autopsy Thus conclusions regarding func
tion should not be based on x ray features for the function
of a joint 1s not determined—at least not completely—by its
form on the contrary function influences form Smce ana
tomic reposition 18 of no 1mportance surgical treatment 18
undesirable as 1t involves sertous risk of ngidity of the knee
jont
Treatment of choice consists of an extenston bandage and
active and passive exercises of the knee jomnt which should
be started as early as possible and should contmnue until
weight beaning can be permutted.

[There 15 a wide difference of oprmon among fracture speciahsts In the
Uglted States, just as there 1s in other countrics, with regard to whether
fractures of the tibral condyle are best treated by the open or the closed
method. Although many orthopedic surgeons and other sargeons with

(5) Arch chir neetl 7.19-35, 1953
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experi tment of these fractures would agree with the an
r};t that mt:p:mcﬂhr:d":c\hn and fixation shonld be avoided whenever pas
sible, others with eqmlly wrde experience and equally good Judgment would
radically disagree. The editor has ad the opportunity of observing a num
ber of Teported senes of patients i which one or the other of the methods
has been used. It has been our experience that the best end results of any
methods we have observed or used hare been obtaned with early opera
tioa, wcluding the mast accurate possible reduction of fragments and care
of the compl of Internal der 1n the knee, stich as removal
of torn and displaced meniser or elevation of depressed articular surfaces
af the titnal condyle, followed by active and passive exerases within a few
days. It is the cditor’s opmmon that the poor restlts yeferred 1o by the
author and reported by others when open surgery s been used have been
the result of much too prolonged, ngld mmobilization after the surgery
There is not as much need for rigid tmmobilization after open surgery with
aceimate interma! fixation of the fracture fragments as would be required
when no surgery 135 carned out—Ed]

Treatment of Fractures of Tibial Condyle and Results.
Josef Ender* (Vienna) reports on 303 fresh fractures of one
or both tibial condyles and infracondy lar fractures with frac-
ture lines within the knee treated durning 192548

Of 205 monocondylar fractures 184 were of the lateral and
21 of the medial condyle In this group there were 88 cases
m which only fissures depressions of the articular surface
under 5mm or small fragments were found In 34 there was
caudal or less frequently cranial angulation of the entire or
a large portion of the condylar fragments Most of these frac-
tures were treated conservatinely seldom was 2 Stetnmann
natl necessary Bed rest nas of 2 3 weeks daration and im-
mobilization was continued for 812 weeks In 21 monocon-
dylar fractures there was lateral displacement of the condyle
(Figs 98 and 99) In such fractures the tibal condvle be-
comes larger than normal and there 1s a rent of the medial
hgament Conservative treatment 1s best. Enlargement of
the articular surface 18 unimportant 1n the function of the
knee There were 25 cases of compression of the articular
surface with a rent of the contralateral higament. Treatment
was successful In 37 cases the whole lateral articular sur-
face was impacted. In these cases operative elevation of the
articular surface was done. Bed rest was continued for 6
weeks and immobilization for 8-10 weeks

In most of the 100 bilateral condylar fractures the frag-

(6) Arch orthop. n. UntallChlr 47.237 306 1953
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Fig, 91 (ett) —Fracture of teral utaad condyle with lateral diplacement and
ren!

Frg N (nm)—rr-mn. T ieral tblal condyle with lsteral duplacement of
large part of arten -urt.c. k:u-nll and mpactlon ".mn of arteuh T
face In lr-cc.m

(Coartesy 1 iy J  Arch orthop. uw. UnfallChir 47 287 104, 1935)

ments were displaced Most of the fractures were conserva
tively treated In 49 cases of infracondylar fracture there was
no mvolvement of the articular surface which ndicates a
good prognoas only splintered fractures of this type have
a bad prognosss

In 67 fractures of one condyle without displacement bed
rest averaged 118 weeks m 104 monocondylar fractures
with displacement 2.24 weeks aud m 62 br or mfracondylar
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fractures 34+ neeks I ength of time of immobilization by
cast 1n each of the foregoing categories was 565 804 and
892 wechs respectincly

In 177 cases there was no resultant flexion 1n 52 healing
was m about 5 degrees of fiexion and 1n 26 flexion was 10-20
degrees Extension of the knee was possible without stop m
754% of cases 1nd was mhibited over 10 degrees in 3.57%
Flexion of the knee more than 90 degrees was possible in
729% Normal gat 1s present i 166 cases In 35 arthrodesis
developed m an eight year follow up Later incidence wiil
probably be higher because arthrodesis 1s a late complication
of this fracture This complication occurs most frequently n
deep unilateral impacted or n bilateral fractures

In about 80% of unicondylar fractures conservative treat-
ment 18 possible The indication for operation ss the necessity
of elevating an impacted articular surface or failure of con-
senatn e treatment

Fractured Rib—A Significant Injury Analys:s of 730 Con-
secutive Cases 15 presented by Richard L. Rapport Robert
B Allen and George J Curry™ (Hurley Hosp Fhint, Alich )
The fractured rib frequently 1s an extensn e injury responsi-
ble for many complications and 13 associated with a relative-
1y high mortality rate. This 1s substantiated by a review ot
the literature

Of the 730 patients with nib fractures 490 (67%) were 1n-
patients of these 202 had 444 associated complications Sub-
cutaneous emphysema was the commonest complication to
the chest wall occurring 1n 67 patients It was seldom serious
Paradoxical respirations due to nb fractures with a flail or

stove 1n chest occurred in 21 patients and in 7 of 34 patients
who died Blood was found in the pleural space of 62 patients
If hemorrhage 15 progressne despite thoracentes:s early
thoracotomy with evacuation of clots and control of hemor-
rhage 15 mndicated.

Pneumothorax was demopstrated by x rays n 59 patients
For traumatic pneumothoraxes 1f the collapse 1s greater than
25% closed catheter dramage 15 suggested Pleura] effusion
Wwag seen 10 only nine patients and chylothorax n nope. The
former seldom occurs in the presence of hemothorax or pneu-

() AMA. Arch. Swrg. 71715 July 1958
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mothorax if early and vigorous efforts are made to re-expand
the lung Management should consist of persistent thora
centesis

Pulmonary complications oceurred m 32 6% of the 202 1o
patients In treating this complication the first consideration
18 an unobstructed airway and evacuatton of the tracheo-
bronchal tree. Intercostal nerve block should be done early
When pain 1s relieved the patient coughs and clears s own
secretions dramatically If cough 13 impossible or mneffective,
nasotracheal catheter aspiration or bronchoscopy may be
necessary

Medmstinal complications, cardiac injuries and traumatic
asphyxia were rarely encountered

Complications at or mmmediately below the draphragm
developed 1n 58 patients Trauma to abdominal organs was
found 1 28 The kadney and Iner were most frequently 1
volved closely followed by the spleen A lacerated daphragm
was found in seven patients.

Of the 490 mnpatients 4 9%-died with the thoracic injury as
the sole or a decianvely contributing factor to death

Use of Radioactive Phosphorus (P¥) to Determine Via
bility of Head of Femur at the time of the scute fracture was
studiedby H B Boyd D B Zilversmutand R. A Calandrue
c1o? (Umiv of Tennessee)

It 19 assumed that avascular necrosis 15 a result of dumn
1shed blood supply to the femornl head due to the trauma per
se and to the management of the fmcture The relative
amount of radioactivity in the head of the femur after mjec
tion of P** 13 believed an index of the viability of the bone.
The numerical value of the counting rate 1n the head varies
with dosage and other factors The ratio of the counting rate
1o the trochanteric area to that 1o the head elimmates these
srrelevant vanables

Two mucrocunes of P per pound of body weight nas 1o
jected intravenously in patients with fractures of the femoral
neck, approximately 134 hours before the counts were taken
Adequate chimcal data were obtamned from 53 patients (32
with acute fractures of the femoral neck, 10 with trochan
teric fractures 10 with old fractores and 1 with traumatic

(8) J Boem k Joiut Sury 37 A:260-269 Apcil, 1953
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dislocation of the hip) Since avascular necrosis does not
develop 1 patients with trochantene fractures counting
rates were recorded 1n these patients to ascertan the relative-
1y normal trochanter to-head ratio of radioactivaty

The ratios of radioactinity of the 32 patients with acute
‘ractures of the femoral nech ranged from 1 3 to 167 Expen-
ence has shown that in approximately one third of patients
with complete fractures of the neck of the femur avascular
necrosis develops Therefore n the 10 patients (about one
third of this series) with the highest ratios the prognosis
would probably be poor These ratios compare favorably
with the ratios of 56-17.5 obtamned 1n patients with known
avascular necrosis

In patients with trochanteric fractures the ratios were 0.7-
19 therefore 1n the 12 patients with ratios of 1.323 the
prognosis would probably be good No prediction can be
maste concerning the 10 patients with ratios of 2.5-3.9

ﬁe%-mr,_%molmc Fractures
oan According to Eplirmm
LT Be corge Hammond® (Lahey Chnic, Boston)+
prophylactic nailing of imminent pathologic fractures pre
vents pain possible shock and displacement of fragments
Also the patient 15 1n relatively better condition and the
procedure less shocking and smaller 1n magmtude than
would be true after fracture.

Trcaxic—For actual fracture —Open nailing is used. The frac-
tureuex‘poscdbynlaternlmcwoninthethlghAguldcpmumswd
up the proumal fragment 1n retrograde fashion, emerging throngh
the greater trochanter and a stab wound in the buttock. A Kuentscher
nail of predetermined length ia driven over the guide pin down to the
fracture site, and the pin is removed and remtroduced from above.
The fragments are reduced, and the nail 1s passed across the fracture

site well down mto the distal fragment over the
e o guwde pin, whuch is

For ymnunent fracture —Closed nailing 15 used. The nail 18 passed,
under ﬁuﬂ'r\)sco-l:nde c ;ﬂ:hmhl;,dmm the medullary canal of the femmr
over a gmde pin whe been mserted d

e e, own the shaft from the

The authors report on three patients with fractures of the
femoral shaft due to carcinoma and managed by intramedul

() 8. Clin. North America 35:863-072, Jame, 1935,



156 ORTHOPEDICS AND TRAUMATIC SURGERY

PR L7 R level of destenet!
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Flg 101 t center) —F‘tv..(hr- after apery Ahowing exceilent
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of destroction throaghont
showlng arexs o

1 (rigtt) —Seven ths Operal Tho_progressive destruction bs
drvioy B mib) —Seven Fagatibls g i oG i i o e

w72l ot ¢t Demnih. E. L. and Hemoond, 01 S, Clln. Korth Amerien 351865
lary Kuentscher nailing This procedure gave paim rehief ex
cellent reduction and fixation of fragments early ambulation
absence of complications ease of after-care and relatively
short hospitalization Two of the patients had bonv union of
the fracture (Figs 100-102) One patient with an mmpending
fracture due to widespread mvolvement by fibrosarcoma was
ted by closed prophylactic mtramedullary nailing

%otﬂ Dislocation of Foot at Ankle Joint Luxatio Pedis
cum Talo Rolf Simon Weidner! (Vienna) describes the
anatomy of the ankle and discusses the uncommon total dis
location of the astrugalus out of the malleols Displacement
18 cither anterior or posterior lateral displacement 1s usually
T Arek. ortbon u Unf D-CMr 47 5664 1958
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combined with fracture of one or both mallcols The patho-
genesis of the luxation 1s not clear It1s possible that extreme
plantar or dorsal flexion with a combination of traction of
the extensor or flexor tendons causes the dislocation In two
cases reported, one of anterior and one of posterior displace-
ment after accidents excellent results were obtained after
reduction and immob:ihzation m plaster Repositioning of the
joint should be done as rapidly as possible to a1 o1d necrosis

Further Experiences with Phemuater Plastic Repair Treat
ment of unumted fractures by onlay bone grafts without
screw or tie fixation and without breaking down fibrous
unton was reported in 1947 by Phemister AM Fehr and W
Rieben (Winterthur) treated 40 fractures of the extremities
and the clavicles by this method Three to five months are
required for umon of the fragments 1n cases with retarded
callus formation and six to seven months n cases of pseu-
darthrosis Usually two small homografts are deposited un-
der the periosteum of the fragments Additional implanta-
tion of spongiosa or a fibular osteotomy made no d:fference
1n the healing trme.

Umion takes place i one of tnwo ways (1) periendosteal
callus formation occurs first followed by fusion of the graft
with the bone (2) the process may be reversed with fusion
the pnmary event. A fresh graft does not accelerate healing:
more than a cold presen ed one Failure resulted 1 only two
cases of psendarthrosis defect

A suggested new indication for this method 1s 1n treatment
of fresh fractures in which difficulties 1 consolidation are
expected, e.g transverse fractures of the tibia or forearm
Perhaps the combination of bone marrow nail and onlay
graft will prove useful

Implantation of onlay grafts 1s a techmcally simple pro-
cedure used with success 1n cases of retarded callus forma-
tion and pseudarthrosis

Bryant s Traction Provocative Cause of Circulatory Com-
plications. Jesse T Nicholson Robert M Foster and Robert
D Heath® (Children s Hosp Phuladelphia) report on mx
children treated with traction for simple fracture of the fe-

(2) Helvet. chir acta 211411420 Decomber 1954,
Q) JAJLA 1573415410, Jem. 29 195§ .



158 ORTHOFPEDICS AND TRAUMATIC SURGERY

mur Frve had circulatory impairment sn the umnjured leg
The first degree of circulatory involvement was schemsc
fibrosis of the muscles of the lower leg with a residual equi
novarus deformity This could readily be mistaken, because
of the foot deformity for peroneal nerve paralysis There
was no real sensory loss, but there were patches of sensory
mmparment The ankle and foot were almost ngid and mus-
cle power was almost entirely lost below the knee except in

Fig 105 —A left t 11 weeks after fracturo of right femur baod of
amgfm\mmm b harasterisie. B mxs dog o et w0
akin iy coastricted, Jowsr i ederatous, foot

(Lom'tuyrof Nxcholson, J T., -}f‘u. JALLA 157 415418 Jao. 1935)

the short toe flexors The second degree of mvolvement m
cluded 1n addiion a crrcumferential band of mecrosis of
skin and underlying muscles n the calf region (Fig 103 A4)
which healed with a cufflike defect from adherent scar cir
chng the leg (B) The third degree of mnsohvement also m
cluded gangrene of the foot.

Several factors have been observed to have adverse influ
ence on circulation of & leg placed n Bryant s traction Re-
duction tn hydrostatic pressure of the vertical leg has been
suggested as a factor that combined with secondary factors,
causes crrculatory imparrment Figure 104 shows the pres
sure required to raise a column of water to a height equal to
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the height of the toes above the heart, when the leg 1s sus
pended The haghts are ayverage measurements for the ages
indicated In groups of children aged 2-G, the drop 1n blood
pressurc was measured by average differences i ascillo-
metne readings at the ankle with the leg honzontal and w ith
the leg vertical The theorctical loss in hydrostatic pressure
was obtained by measuring the average height of the ankle
above the heart 1n the yvertical leg of the same children. Drop
1n blood pressure and height of leg were found to correspond.
This substantiated the fact that the reduction 1n ankle blood
pressure 1s 1 almost direct proportion to the hydrostatic

Fig. 104 —Shaded eolomms show
185 H sverage distances of feet above beart in children,

poattion. fepresent bydrostatie
tn, milllzmerers of Hg  reqoired to o colwmn of water the of the shaged
o Caneny ot Nitksiscs, T et e oA A 15y SreniE oL e Sodes

pressure necessary to mamntain a column of water at a height
corresponding to the height of the ankle above the heart. By
makmg repeated osaillometric readings over 12 hours on a
leg 1 Bryant s traction 1t was found that the lowered blood
pressure at the ankle remains constant and does not compen-
sate.

When bandages were loosely applied bandagin,
cause further lowering of the bltgopd pressure ?cagl:!gd ll:g:
when bandages were snugly applied particularly m children
more than 2 years old pressure could be reduced to zero

The influence of hyperextension of the knee on circulation
i the lower leg was investigated. Osallometric read;
were recorded while the knee was hyperextended witho utgs
bandage, first with the leg horizontal then v ertical (Fig 1165)3
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Fat Embolism in Connection with Treatment of Fractures.
L. A Saikku' (Umn of Helsinki) reviewed 881 fracture
cases 1n 524 of which conservative treatment (plaster cast
or traction) was used and m 357 operative treatment, with
marrow nailing in 86 of the latter There were 25 deaths 8 of
them due to fat embolism Diagnosis was based on clinical
symptoms and on pathologic myestigations in which special
fat staining was used Two patients with fat embolism re
covered Lxcept in one case all fat embolisms occurred dur-
ing conservatne treatment In one case of fat embolism the
femoral vemn was tied and this measure appeared to have a
favorable effect on the patient s condition

Traction 1n fractures of the long bones of the lower limbs
seems to be the most dangerous measure from the point of
view of fat embolism If complete immobihization 1s achieved
operatiy e treatment does not increase the danger of this con
dition

Fat embolism can be diagnosed on the basis of chinical
examination the most important symptoms being general
diffuse cerebral mamifestations (delrum coma comvul
sions) pulmonary symptoms (cough cyanosis dyspnea)
petechiae (on the eyelids on the neck and in the supraclavic
ular fossa) changes in the retina and presence of fat in urnine
and sputum

Decrease 1n blood pressure and increasing hemoconcen
tration as 1n shock was not observed Nesther were there any
symptoms of increased intracramal pressure typical of bran
njuries

Osteoporosis and Compression Fractures from Prolonged
Cartlsone and Cortlcotropin Therapy are reported by Wil-
liam Sawyer Eisenstadt and Ephraim B Cohen® (Mount
Sinai Hosp  Minneapohs)

Man, 57 wath intractable bronchial asthma for 10 years, was given
50-100 mg cortisone daily by mouth. Three menths later 2040 mg
ACTH daily was substituted. In the next 3 years he had alternate
renussions and exacerbations requiring 13 hospitalizations during
which ACTH dosage was B0-120 mg daily Eleven months after cor
ticond therapy was begun, he had abdomunal distress and a duodeml
tleer was visualized After 33 months of therapy he had severe low

4) Acta chdr scandinay 108.275 1954
ES; Ann. Alleryy 131232256, lhyljnn-'nc‘ 1938,
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back pain. Marked osteoporos:s of the lower dorsal and Jumbar verte
brae and pelvis and multiple compression fractures of the lumbar
vertehrae were demonstrated Blood serum levels were alamm, 93
mg./100 cc. phosphorus 34 mg total proteins 6 Gm. atbumun,
36 Gm. globulins, 24 Gm. fasting blood sngar 206 mg, COs
combining power 395 mEq/L. chlorides 8.5 mEq, sodium, 146
mEq potnsmium 52 mEq, and afkaline phosphatase 6 Bodansky
units. Glucose tolerance curve showed a decrease. Uninary ealowm
excretion was 194 mg in 24 hours

After three veeks of combined estrogen and androgen therapy
(004 mg ethinyl estradiol and 10 mg methyltestosterone daily)
definte relief was noted. He continued daily masntenance dose, with
a week’s rest pertod every four weeks with no recurcence of back pain
Osteoporosis had not changed.

For earliest detection of osteopathy from steroid therapy,
urinary caloum excretion studies should be done semally
Any values above 150 mg daily indicate negative calaum
balance Seralx rays also detect early osteoporos:s

Androgens and estrogens and a high protein diet should
be grven and activity encouraged Celcium need not be added
to the diet. Maintenance therapy should be interrupted every
four to six weeks for a weekh. In women androgens may cause
masculimzation and 1n men may be carcinogemnc to the pros
tate gland

THE SPINE AND PELVIS

Apng Vertebral Column Macro- and Historadiographic
Study Fedor Bohatirchuk® (Unnv of Ottawa) found that
aging of the vertebral column of both dog and man follows
along approximately simiar lines despite the fact that the
capine vertebrae do not support the weight of the body A
study of 75 men and women 69 of them over age 60 showed
that normal aging signs may be observed in persons who do
not complain of any pamn or even discomfort Bone atrophy
and bone hypertrophy develop together 1n the aging verte

{6) Bnt. J Radwl I8 389404 August, 1933
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bral column Vertebral atrophy 1s distinct from  semle osteo-
porosis ” which 1s a disease with ty pical chimeal symptoms
Historadiographs of vertebral atrophy 1n normal aging give
new facts in the mechanism of bone decaleification during
atrophy Atrophic bone loses 1ts caleium not only via osteo-
clasts but also probably through hahisteresis

Historadiographs also show that the bone structure in case
of normal aping 1n the area of vertebral lippings 13 quite
1dentical with bone structure in the principal bone Hyper-
trophic process 1s thus a continuing bone growth rather than
deyvelopment of an abnormal bone Such abnormalities as
cavities and mmpregnation of these cavities with calaum
bone destruction ete. were only found in cases of pathologic
hypertrophy These facts show that it 183 necessary to revise
the concept that every lipping 1s 2 sign of hypertrophic ar-
thritis since these hypertrophic manifestations m old age
may be found 1n quite normal persons who show no chnical
symptoms of arthntis

Comparative Studies of Diskography and Myelography
were made by Jubus Wolkin Maunce D Sachs and George
H Hoke” (Western Reserve Univ ) In 18 patients dishog-
raphy and myelography were done 1 9 others diskography
alone was carried out. These 27 consecutine patients repre
sented clear-cut chimcal examples of hermated disks and
most mnstances neither myelography nor diskography was
considered necessary for diagnosis In 11 of the patients who
had diskography and myelography both procedures were
accurate. Considered alone myelography was completely ac
curate 1n mne, partly accurate in three falsely negatne
four falsely positive in one and unsatisfactory in one Disk-
ography was completely accurate in 18 of 27 cases partly
accurate 1n 7 falsely positive 1n 1 and unsatisfactory m 1
There were no false negative diskograms

Although the series was small the evidence indicated that
the over all accuracy of diskography 13 superior to myelog-
raphy (Figs 106 107 and 108) A normal diskogram offers
strong evidence against the diagnosis of a herniated lumbar
dish Unsuspected multiple hermations were seen more often
duning diskography Reduplication of radicular pamn during

() Radlolagy 64.704713 ey 1955
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At
lumbar &k, with on
Wolkin, J., ¢t «f, Radiology 4.7 13 May 1935)

mjection may further support the diagnosis of hermiated dish
Diskography 18 not recommended if there 1s question of a
tumor or other pathologic change involving the nerous sys-
tem It should not be substituted for myelography when the
latter s indicated. On the other hand diskography 18 a direct
apparently safe relatively accurate and rapid adjunctive pro-
cedure for diagnosts of hernrated lumbar intery ertebral disks
Clinical Significance of Transitional Lumbosacral Verte-
bra Relation to Back Pain, Disk Disease and Sciatica 1s dis
cussed by Frank E. Stinchfield and Wilham A Sinton * Ty pr
cal sciatic pain may be due to a transitional lumbosacral ver
tebra, In 90% of the authors patients with unilateral sacrali-
zation of a vertebra proved at time of surgery the sciatic
radiation of pain was on the mobile side. In only 54% could

(8) JALM.A 157 1107 1109 Alar 26, 1935,
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the degree of immobility of the transitional vertebra be as-
sured from x rays taken preoperatively Disk hermation be
tween the transitional segment and the sacrum almost never
appeared 1n this series as all but one herniation were at the
level above the anomalous yertebra

One of the points of diagnosis of sciatica caused by transt
tsonal vertebra 1s that its onset 1s simultancous with insidious
back pan Neurologic signs—hy pesthesia over the 5th lum
bar and 1st sacral dermatomes and decrease n ankle jerk—
were present m 15 negatis e disk explorations This indrcates
that neurologtc changes can be present without demonstrable
nerve root pressure

The authors believe that strain low in the bach 13 trans
mitted to the joint aboue the transitional vertebra For this
reason when surgery 13 required the fuston should extend
from the sacrum to the vertebra nbove the transitional seg
ment Successinl fusion has elimnated back pain as well a8
signs and sy mptoms of sciatic radiation of pamn

Syndrome of Herniation of Lower Thoracic Intervertebral
Disks with Nerve Root and Spinal Cord Compression Pres-
entation of Four Cases with Review of Literature Methods
of Diagnosis and Treatment. Joseph A Epstein® (Brooklyn)
reports on four patients aged 30-55 with disabhing symp-
toms caused by herpsated thoracic intervertebral disks
Three complamed of setere wcapacitating pan radrcular o
nature intermittent and of varying frequency with a tenden
cy to become constant The other patient had panless onset
of a spastic ataxic gait as the only complaint

Radicular pain caused by 1rritation of thoracic nerve roots
may mmic closely abdominal pain of viscerzl angin, 1ter
costal neuralgia pleurodvma and angina. Since the laterally
Iy g disk does not trvolve the spinal cord early i 1ts course
central ner ous system disease 13 Tarely suspected i the dif
ferential diagnosis Despite the fact that diagnostic studies
such as pyelography and gastromntestinal series give nega
tnve findings unnecessary abdominal and thoracic explora
tory operations are performed. This was done in two of the
patients and narrowly avoided in a third

Spinal fluid studies and roentgenograms of the spine may

(9) J Newroeurg 11 525538 November 1954,
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reveal no nbnormahities but properly performed myclogra
phy 1s diagnostic.

The excellent results of surgery 1n these patients indicate
that if the dingnosis 18 established early, when mimmal ra
dicular and cord damage exists the prognoss 1s much more
hopeful

Nonoperative Treatment, Including Mampulation, for
Lumbar Intervertebral Disk Syndrome was used m 285 pa
tients by Mernill C Mensor! (San Francisco) With rest

Fiy 109 —Bock manipulation fer berniated disk (rlght leg) (Court
3 e b T B K STEVe eIyl (Comrteny of Memaor

support rehabilitation exercises (with or without physical
therapy) and time, gradual remission 1s expected with ma-
mpulation added scatie pain 18 relieved immediately 1n suc
cessful cases

Tecanic—With the patient 1n the coatour position, sk traction
18 apphed to both lower extremities. Afterward manipulation 1s car
nied out under sodinm pentothal® anesthesa, with patient supine.
The wnvolved extremuty is manipulated first, by rotation mternaily
?e.xmn and adduction using the limb as a lever and adding to the
dl;rceupphcdbythrustmgmd]theothcrhmdagumtthelhmnmthe

rechon of the leverage (Fig 109) This usmlly produces audible

(1) J Bowe & Jolnt Sury 37 A:925936, October 195§
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crunching The procedure 13 then repeated on the opposite side. After
manipulation, traction 13 reapphied for about five days. Weight bearmg
1s allowed first for two or three weeks then flexion exerclses are be
gun The patient returus to work in four to six weeks. Heavy liftmg
is avoided for several months A brace 1s usmally worn for about
three months with gradual removal

Results were satisfactory 1n G4% of 72 private patients and
1n 45% of 133 industrial cases Immediate failures m the rwo
groups were 20% and 29%, delayed failures 5% and 8% re
spectnvely These differences are explamed by the compensa
tion factor and the larger percentage of industrial patients
engaged in heavy Iabor Follow up was 6 months to 10 years
(average 22.8 months) Average age was 398 184 patients
were men In 56 (27%) i whom conservative treatment
failed 1nterlaminar operations showed three distinct types of
pathologic disks (1) mtact or redundant annulus with pro-
trusion of o hard cartilaginous fragment firmly locked in the
mterspace  (2) rupture of annulus with relatnely large
amount of nucleus free in spinal canal and (3) dcgmemttd
nucleus with redundant annulus allowing mcreased mobil
1ty of central mass

Manipulation should be favored over operation except
when definite contramndications exist Satisfactory results if
obtatnable are expected after one or at most two manipula
tions (17% were mantpulated twice) Repeated manipulation
1s not justified Failure to respond to conservatise treatment
warrants prompt surgical imntervention 1f mcapacity 1s pro-
nounced Some cases are not amenable to manipulation bot
premampulation differentiation 1s impossible

Osteomyelitis of Spine Due to Salmonella Cholerae Suis
13 reported by Edgar L. Ralston® (Hosp of the Umv of
Pennsylvania)

Man 28, u plasterer was hospitalized because of low back paiw ac
compamed by fever for three days. He had considerable pain on any
movement of the spme Temperature was 102 F and pulse mate 72.
General physical exapumation revealed nothung unusual The spine
was acutely tender along the nght illac crest just lateral to the posten
or superior spine There was moderate guarding of the paravertebral
nmuscles both anteropostertor and lateral motions were limited to less

(3) J Dove & Joust Surg 17 A $50-984 Jume, 195K
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than 255% of normal and motion was quite panful No evidence of
cord or root compression was noted

White blood ccll count ranged from 5000 to 6000 The blood culture
grew S cholerae suis on several occasions, but it was never recovered
from the stool or urine Repeat x rays studies showed destruction 1n
volving the inferior border of the 4th and the supetior border of the
5th lumbar vertebrae, with some loss of disk space.

The effect of chloramphenicol on the course of the infection was not
stritangy. However with the addition of a plaster jacket incorpornting
both thighs, symptomatic :mproyvement was almost immediate. He was
discharged to o convalescent home where he remmined for several
weeks. When seen abont 10 months after onset, he had no local tender-
ness ot muscle spasm 1n the spine and range of motion 1N antero-
posterior and lateral planes was at least 75¢% normal He had not yet
returned to w

Spinal Osteomyelitis Associated with Urinary Tract In
fections 13 reported 1n nine patients aged 4974 by Ted F
Leigh Robert P Kelly and H Stephen Weens* (Emory
Unn ) Batson has proved the presence of numerous nter-
communications between the veins of the pelvic organs and
those of the vertebral column He postulated that by means
of these channels tumors and abscesses of the pelvic organs
may spread directly to the spine by passing the caval system
Gram negative baalll play an important causatne role in
development of spinal osteom)ehitis subsequent to unnary
tract mnfection and instrumentation

Roentgen evidence of a lesion i the spine lags behind
clinical manifestations by weehs or months Adequate studies
of the entire spine should be undertaken when osteomyelitis
13 discovered at one level Tivo lesions may myvolve remote
sections of the spine and may mamfest themselves at differ
ent times

Identification of the causative orgamism may be accom
plished by aspiration carried out under < ray guidance ac
cording to the following method

Tecanic~—The patient 18 placed prone on the
anesthetired and an ares on the back near the lmusxznihcuf;n:’:‘:
cleansed and draped. The skin 1s punctured with a 15 gauge, 3% mn.
stainless steel spinal needle directed anterorly and obliquely mward
toward the lesion 1n the vertebral bodies and disk. Without change in

(3) Radlology 63 IM-142, Scptember 1955
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the patient s posibon, 8XI10 . x ravs are made in postercanterr
and lateral projections. These arc inmmediately processed and studie
Further adjustments of the needle and additional films are made :
necessary  Aspiration 1s done and the aspirated material is cultun
and studied micrascopically

Tomography 18 an :important adjunct to the study of oster
myehtis of the spine Mimimal lesions that are obscure at
equnocal on routine roeatgenograms may be revealed ¢
tomograms

Is Separation of the Central Portion of the Anterio
Superior Margin of a Vertebral Body Clinically Importen:
W Leger® (Univ of Cologne) reports 37 cases with one (

110 ~—Bamo separation of in different profections

the mugia Sicklesban
{om shown on Tt (Lourtesy of Leger W Arch orthop. w UnfalbCalr 47 13

two anterior margim separations Only one separation was
the thoracic spine one was in the sacrum and all others wer
in the lumbar spine X ray diagnosis can be made 1n laterd
projections with exact centering of the centrzl ray The typ:
cal roentgen appearance of separation of the margin 13 show.
in Figure 110 There are several types of dislocation of th
separated fragment The pathogenesis 1s uncertain In mn
cases the inten ertebral disk space nas narrowed. There 1
no certan association with trauma. Besides an acadent

(4) Arch orthop n Uf fallChir 47 159172, 1955,
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some local predisposition 18 necessary, but separation can be
secn without trauma The history in the 37 cases was not
characteristic. In only two was it possible to associate the
subjectis e complaints with separation of the margmal frag
ment

This abnormality 18 obseryed in patients between age 40
and 50 but the lesions are probably present at carlier ages
Osteophy te formation and calcified intervertebral dish must
be considered 1n differential diagnosis Fracture of the mar
gn of the vertebral body may be differentiated from separa-
tion of the margin by association with trauma and compres-
sion of the body 1n the former condition

Vertebral Osteophytosis Pathologic Basis of Its Roent
genology ts discussed by Edgar M Bick® (Mount Sinai
Hosp New York) This condition 1s a specific tissue reaction

111 —Lombur ost Mis stage
B & A 2L i il g i Tuner o33 07 bekdee. (Courtery of

(5) Am ] Hoetgenol 7397993 Jooe, 1958,
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to stram which occurs at the areas of insertion of vertebral
and parasertebral hgaments into the apophy sial rings of the
vertebral bodies Strams may arise from many causes rang
ing from postural imbalance 1n an obese person to the late
effects of compression fractures The Iist of associated or
causatrve lesions includes compensatory stresses following
degeneratine changes within the vertebral disk or within
the inten ertebral articulations The disease may accompany
semile osteoporosis Any of these imbalances or speafic le
sions may be present without osteophyte formation

Osteophytes protrude from the chondro-osseous junction
at the periphery of the upper or lower surfaces of the verte
bral bodies They may meet nlong the connecting ligament
and form a bony bridge (Fig 111) Osteophytes appear most
commonly 1 the antertor longitudinal hgnment, next m fre
quency along the lateral higament and least often in the pos-
terior ligament They may mvolve 1 single vertebra or may
be distributed through several or many segments of the
spine In advanced stages osteophytosis may cause pan due
to secondary changes

Spondylolisthesis without Isthmus Defect. R. M Potter
and J R. Norcross® (Northwestern Unrv ) have seen an
creasing nurmber of persons with varying degrees of spondy
lohsthesiz due to ¢rosion of the facet joints in the lower apine
by a degenerative arthritic process Erosion of the cartilage
and subchondral bone 1n response to mechanical stress over
the years 1s sufficient 1n some cases to permit forward dis-
placement of certain lumbar bodies more than 1 ¢cm (Fi1g
112)

There are a few simple poimnts of differentiation between
spondylohsthesis resulting from 1sthrmua defect and that due
to degenerative arthntic erosion of the facet jomts as dem
onstrated on lateral roentgenograms When the lesions are
clearcut and sharply defined interpretation 1s not difficult.
Often secondary productive bone reaction may overlap the
site of defect or erosive change and obscure the local lesion
Simple reference to the shift of bodies and spmous processes
may permit accurate diagnosie (Fig 113) Both lessons show
forward displacement of the vertebral body In spondylohs

(6) Radiclary € 678634 November 1954
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adults. Scratic symptoms were found i two thirds of those
under 16 n those over 15 the proportion was reversed
with two-thirds having pure backache and only one third
presenting sciatica Pam of a sciatic character mn children
under 15 should always suggest the possibility of vertebral
shpping
Study of successive roentgenograms of 12 patients clearly
showed that progressine vertebral slipping does occur and
may be considerable 1t usually tahes place before age 20
and any changes that may be noted thereafter are slight. The
shape of the fifth lumbar vertebral body and that of the upper
edge of the sacrum taken together are of prognostic value,
\When the postenior edge of the fifth lumbar body shows a
flattening of more than 30% 1n relation to its anterior edge
producing the well hnown triangular or trapezoidal effect,
and the sacral plateau 1s the shape of a dome increased slhip-
ping may be expected This prognosis holds good even in the
presence of a paraspinal lumbosacral graft
Results 1n these cases show that although lumbosarcal
wrthrodesis by the posterior route cannot arrest the shpping
srocess 1t relieves the pain Backache and scratica disap-
veared m two thirds of the patients and many were able to
lo more or less heavy work without incom entence. Relief
rom pain usually accompantes good consolidation of the
raft. In more than half the patients with pseudarthroses on
1e other hand backache persisted Surgery should be re-
tricted to patients 1n whom pain persists despite conserva
ve treatment Fixation by the anteror route may be tried 1n
ung girls n whom progressive spondy lolisthesis may
use obstetric complhications but whether the shipping can
defimtively stapned by this procedure 1s uncertain, Re-

ction by tract.f s been generally disapposnting It was
tained 1in . . hut mamntained 1n Anle Ana
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a b
Fig 119 —Ty { lteral wray of lunbar epine skawing typlcs! formard &
placement of body of 41b lambar. resalting from 1ethmas defect {a] and fran romen
of facets by degenerative arthritee procews (4) (Courtery of R AL,
Noreroes, ' R 63 678680 November 1934)

differentiation 1f the aforementioned critersa are observed
and one has filma of good technical quality and examines
them carefully

Spondylolsthesis in Children and Adolescents W Tail
lard” (Zunch) made a chinieal and radiologne study of 50
chuldren and adolescents aged 5-20 treated for spondylolis
thesis between 1920 and 1952 1n an effort to obtain answers to
the following questions (1) Is slow and progressive ertebral
shipping really the mechanism of spondylohsthesis and if so
when does 1t occur and at what age 15 the condition defins
tively acquired? (2) What 1s the late prognosis of spondylo-
Listhesis 1n children? (3) What resulta can be obtamed with
lumbosacral grafts implanted by the posterior route?

Lumbosacral arthrodesis was performed on 47 patients all
of them were examined on many occasions after operation
in 11 succesmive check ups extended over 10-30 years The
patrents divided evenly as to sex, had either spondylolys:s
or spondylolistheats with or without lysis Spina bifida was
present 10 21 and the history of 14 showed a more or Jess
violent trauma Most of the signs and symptoms were those
found also 1n adults but one sign scratic pam seemed to be
much more important in these young patients than it 15 1n

(7) Acta ortbop. scandleay 34 115-144 1954
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adults. Saiatic symptoms were found in two thirds of those
under 16 m those over 15 the proportion was reversed
with two-thirds having pure backache and only one-third
presenting seiatica Pain of a sciatic character in children
under 15 should aiways suggest the possibility of vertebral
shpping

Study of successive roentgenograms of 12 patients clearly
showed that progressie vertebral slipping does occur and
may be considerable 1t usually tahes place before age 20
and any changes that may be noted thereafter are shght. The
shape of the fifth lumbar vertebral body and that of the upper
edge of the sacrum taken together are of prognostic value
When the posterior edge of the fifth lumbar body shows a
flatteming of more than 30% in relation to its anterior edge
producing the well known trangular or trapezoidal effect
and the sacral plateau 1s the shape of a dome creased shp-
ping may be expected This prognosis holds good even in the
presence of a paraspinal lumbosacral graft

Results 1n these cases show that although lumbosarcal
arthrodesis by the posterior route cannot arrest the shpping
process 1t relieves the pain Bachache and scatica disap-
peared mn two thirds of the patients and many were able to
do more or less heavy work without inconvenience. Relief
from pain usually accompanies good consolidation of the
graft In more than half the patients with pseudarthroses on
the other hand, backache persisted. Surgery should be re-
stricted to patients 1 whom pain persists despite conserva-
tive treatment Fixation by the antenor route may be tried 1n
young girls 1n whom progressive spondylolisthes:s may
cause obstetric complications but whether the shpping can
be definitively stopped by this procedure s uncertain Re
duction by traction has been generally disappointing It was
obtamned 1n seven cases but maintained in only one,

Spondylolisthesis, Its Cause and Effect. P H Newman®
studied over 200 patients with spondylolisthesis and divided
the cases into the following groups I luxation at the lumbo-
sacral junction due to congemtal sacral defect including the
articular facets with attenuation of the neural arch IT lux-
ation of the anterior part of the vertebra due to attenuation

(8) Ann. Roy Coll Sergrons Englund 16.305-323 May 1955
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or a break in the pars interarticulans or a combinatson of
both, the facets remammg mtact, 111, luxation due to an
acute fracture of the ncural arch IV luxation due to de
generatne jomnt changes causing facet deficiency and V
luxation due to bone disease

Group I shows essentially a luxation fornard of the last
lumbar vertebra due to a defect 1n the development of the
upper part of the sacrum The lumbosacral disk becomes
useless and degenerate and ey entual stabilization of the body
1s often achieved by antertor buttressing from or fusion
with the body of the sacrum The defect in the sacrum 13
often difficult to see by x rays because of the supertmposed
vertebral bodies and abnormal position of the downward dis-
placed spine of the laat lumbar vertebra closely resembling
& sacral spinous process The upper part of the sacrum may
be inchined forward to an abnormal degree gnmng an in
creased lumbosacral angle and the appearance of a caving 1
of the lumbosacral area as a whole

Group II the most common differs essentrally from group
I 1n that there 15 no deficiency of the facets The nferor ar
ticular facet remains 1n correct anatormec relation to the supe
rior facet below At operution the posterior part of the neural
arch 1s found promnent posteriorly and loose whereas the
one above has shipped fornard

Group III 15 amall The cause 1o this group 13 immedsate
traumatic fracture of the neural arch which later allows for
ward luxation

Changes 1n group IV almost mvanably occur at the 4th
Sth lumbar level and always in mddle aged or old persous
with severe osteoarthnitis of the articular facets Frie pa
tients were operated on and  every one the facets of the
vertebra above had slipped betw een the facets below due to
severe degeneration of the joint surfaces. In none was there
a break i the neural arch

In group \ nstability 1s due to bone disease Of the four
patients mn this group two had Paget s disease, one tubercn
los1s and one achondroplama

Spondylolisthesis 1s due to lumbar instability caused by
(1) congemtal absence of the sacral nndge associated with
deficiency of the median raphe of the lumbodorsal fascia and
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other posterior spinal igaments  (2) congemital or acquired
facet deficiency, and (3) acquired deficiency of the lumbo-
dorsal fascia other posterior spinal hgaments and the nter-
vertebral dish

Surgical Treatment of Spondylolsthesis without Spine
Fusion Excision of Loose Lamina with Decompression of
Nerve Roots 15 reported by Gerald G Gill John G Manning
and Hugh L. Winte ® Most patients hay ¢ radicular symptoms
besides local ache and tenderness in the lumbosacral area
Careful neurologic examination usually rescals involvement
of the 5th lumbar and sometimes of the 1st sacral root Surgt
cal exploration has consistently revealed nen e root compres-
sion by o mass of fibrocartilaginous tissue at the defect in the
pars interarticularis of the 5th lumbar vertebra Mosement
of the loose lamina may also cause nenve root and dural 1rn
tation and compression

The authors stress the importance of decompression 1n
treatment They analvzed the results of decompression
(1) patients treated initially by exaision of the loose arch and
decompression alone, and (2) patients who had had previous
unsuceessful attempts at fusion and were treated by decom-
pression consisting of excision of the entire fusion mass and
of the inferor articular process

In the first group were 14 patients all had positive neuro-
logie findings and lower back pain The pamn was mild in
three patients 1n whom sciatica was the most marked symp-
tom After surgery only three had back pain radicular pain
was more frequent Neurologic difficulties were completely
relieved 1n 12 None of the patients had further forward dis
placement of the mvolved vertebra upon the sacrum

Each of the four patients 1n group 2 had a pseudarthrosis
between the 4th and 5th lumbar vertebrae and between the
5th lumbar vertebra and the sacrum There was little motion
between the vertebrae. In two patients the fusion mass had
overgrown the lamina and had sunk 1n causing compression
of the dura In one other ligamentum flavum had remained
after a previous exploration and had formed a mass causing
dural compression In each nstence besides thorough de-
compression of the nerve roots by excsion of the fusion

(9) ] Booe & Joint Surg 37 A 493520 June, 1958






SPINE AND PELVIS 179

1he collapsed vertebra 18 able to regenerate into a normal
vertebra The inferior protosertebra seems to recover its au-
tonom) of growth and replaces the partilly destroyed ver
tebra.

[Unless tubercles and tubercle bacillh were obtained on biopsy of thus
lesion, {ew experienced crthopedic surgeons would accept the dlagnosis
of tuberculosis. The roentgenograms reproduced in the article show changes
typeal of those in bopsy proved cases of eosinophulic granuloma of the
vertebrae~Ed |

Psychiatric Factors in Low Back Pain are discussed by
Joseph D Sullinan® (Inst for Crippled and Disabled New
York) The onset of back pain may coincide with psychic
trauma Illness death of a child change of job or residence
or some other psychologic experience may have occurred
shortly after or before the disease or injury responsible for
the back pain and may act as a conditioned stimulus even
when the phy sical causes subside.

If the psychic trauma precedes the injury the lon back
pain may be due to flight into 1llness 1n which case hos-
pitalization operation physiotherapy and exercise have Iittle
value Unless the source of frustration 1s removed or the pa
tient 33 given new hope, he will remain 1ll. Psychotherapy
does not directly influence the physical findings but 1t at
tempts to deal with the sources of frustration

A psychologic factor that often delays recovery 1s the fact
that the patient finds 1t 1sn t at all bad to have a bad bach—
unexpectedly he finds himself the center of the family s at
tention Another common reaction occurs when a pre-exist-
ing 1llness 13 discovered subsequent to the injury but this
fact 1s not accepted by the patient

Back pam 1s often encountered among psychotic patients
Many ambulatory schizophrenics recognize that they are not
well and seek medical reassurance 1n indirect ways If they
consult a physician because of back pamn and he prescribes
physiotherapy or exercise, they become convinced that their
psychiatric status 1s not apparent

Many patients with back pain have demonstrable physical
pathologic changes responsible for pain and, in addrtion
neurotic problems Symptoms may wax and wane and often
it1s apparent that cmotional factors play a role but 1t 1s next

(2) New Yook J Med 55227232, Jan. 15 1983,
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to impossible to evaluate the effectiv eness of psychotherapy
1n such conditions

Pubic Osteitis ] H Weggelaar® (The Hague) reports 2
case

Patient complained of difficulties in walking and sittng and pawn m
the mgunal region, permeum and nside of the thighs seven weeks
after removal of a urninary stone by the suprapubie route. Examnation
showed a firm tumor, the size of a fist, above the symphysial region 1t

Fu 14—A widening of mymphyss. B Jocally pronounced osteoporosse with
to U-skaped defect C deeteneteon aloag { ferioc roms t =
i ol oo T R S TR LT M T,

was unmobile and painfal when palpated. There was marked pressure
pam m the nght tuberosity of the ischium, X rays showed pi
widemng of the symphysis, osteoporcns and rarefachion of the trabec
ular strnicture of the surrounding bones (Fig 114) \ ray treatment
had Little effect on pain cortisorie was then guen The symptoms of
pubic osteitts gradually decreased in severity but there was no x 12y
improvement nstead, the ostcoporosis was tncrensed The patient
died 2 few months leter of a coromary wnfarct. At autopsy the pabic
bone showed chronte nonspeatfic osteamyelitis and periostiis. Post
mortem X ray examinanon of the pubic bone suggested advanced res-
toration. There was partial fusion of the pubic bones

{3y Arch chir neert 124130 1933
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Osteitss of the pubic bones occurs m a small number of
cases after an operation in the region of the bladder and the
prostate In exceptional cases 1t occurs without a preceding
operation e g., after an external injury or py clonephntis It
may spread to the hip joint Radiologic manifestations ap-
pear some time after onset of clinical sy mptoms The condi-
tron finally heals spontaneously clincal sy mptoms disappear
after 4-12 months Treatment should be aimed primanly at
alleviation of pan

THL NCCh SHOULDER AND ARM

Cardiac Pain in Cervical Osteochondrosis Samuel ] Lang
and Joseph Tarkington* point out that chromic cenical inter-
vertebral disk injunes with resultant osteochondntic changes
may produce pam solely 1n the chest and must be differen
tiated from cardiac pain Unlike angina cervical root pamn
usually occurs at mght or at rest and 1s generally relieved by
some type of muscular exertion or at least by a change of
posttion The location distribution and seventy of the pamn
may be identical Crushing substernal pam may also be due
to cervical spine disorders Severe cervical root symptoms
may be present in the absence of demonstrable x ray changes
Furthermore symptoms in cervical dish disturbances may be
evanescent and may disappear spontaneously for months or
years even though the radiologic appearance becomes more
pronounced or remains unaltered.

The authors report data on six patsents hospitalized be
canse of acute, severe substernal pain mdistinguishable from
the pain of acute myocardial infarction and followed for two
to five years. Onset 1n all was sudden and associated with
varymg degrees of shock pallor cold perspiration and anx
ety All required opiates for reltef In none was evidence of
coronary discasc discovered and m all the cervical spine
showed changes on x ray study In one mstance, pamn was

(4) Quart. Bull Northwesern Untr ML School 29 163-168, 1955,
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reliey ed promptly and constantly by mitroglycenin over four
years

Conservatiye therapentic measures have not been uniform
1y effective in osteochondrosis Often the discomiort persists
or recurs until spontaneous recovery fortuitously mtervenes
or the discomfort becomes so severe and so refractory to
symptomatic treatment that surgery becomes mandatory

Synostosis of Cervical Vertebrae in Osteochondross s
discussed by K F Schlegel® (Univ of Munich) Synostoss
along the spine 18 common, m most cases being the final
heahing stage of infections most commonly tuberculous proc
esses. Less common are the congenital synostoses that are

U ——
Fg 1135 (keft) ~Severs spondylass and osteachondrusls of 4th fo 6th cervical
chrae casentially ochanged after fwn yoars °

Fix 116 (nght  Frogreanon of degvnerstive vertebral chuoges Ars

1 1985 Rontgenstrahlen
Cﬂwﬂn!) Sehlegel, K F Fortsch  Geb. 83 173377 Berm

(3) Fortschr Geb R a) 173377 1955
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probably due to absent or incomplete segmentation of the
spme Synostosis may also follow certain injunies to the spine
when the mteryertebral dish becomes severely traumatized
and degencrated

Chondrosis intenvertebralis a degenerative process of the
intervertebral disk may also lead to synostosts as seen 1n
the following case

Man, 56 fell on his occiput and back. Immediate severe neck pamn
did not stop lum working Two years later he had neck pain mostly
on moving his head, and paresthesias in his hands. Neurologic exam-
mation revealed restricted motion of the panful cervical spme and
minimal decrease m strength of both arms. The < ray flms of the
cernical spine were essentially the same as those taken six weeks after
his injury There were no signs of traumatic changes in the vertebral
bodies or the intervertebral disks (Fig 115)

Five years later significant changes were seen on x rays. The fifth
and sixth cervical vertebrae had fused completely (Fig 116) and even
tomograms could not reveal any remnants of the disk between them.
As before urine and blood were normal and no signs of a focal or
other infechion were noted.

This case history suggests that spondylosis deformans and
chondrosts inter ertebralis may Iead to complete destruction
of an mtervertebral disk with subsequent synostosis of the
vertebral bodies

Luxation Fractures of Odontoid Process of Epistropheus
Peter Wurnig™ (Unnv of Vienna) reports three cases and
discusses particularly clinical and x ray diagnos:s

Case 1 —Man, 58, fell on the hack of hus head and was unconscious
for a fen minutes. Fracture of the 4th cervical vertebra was diag
nosed bit plaster was not applied because of cardiac symptoms. Five
months later paresthesiz appeared 1n the nght arm and progressed to
pares1s, with increasmg ocoipital headache Becamse of indefinite ab-
dominal symptoms and dysphagia, carcimoma was suspected, but it
vas not found. Examination disclosed a luxation fracture of the axis
with bone wide displacement of the fragment and anterior subluxa
tion. The vertebral canal was narrowed from 20 mm. to 6 mm. Neuro-
logic diagnoms was Brown-Séqmrd paralysns duoe to mjury of the
cervical spimal cord. Reduction by mampulation was attempted, with-
out success, and the patient died, two months after hospitahzation and
seven months after ongiml injury Autopsy showed an tmunsted lux
ation fracture of the dens epistropher and bronchopneumonia.

(32) Arch orthop. n UnfallCelr 47 50-55 1955,
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Case 3—Wonmn 66 fell on her forehead and was unable to move
for & short time She imniedintely noted marked paresthestas m the
left arm and severe nech pmn Lxanunation the same day showed
shght paresis of left «rm and fracture of the dens epistropher with
bone-wide posterior displacement and subluxation of the atlas. The
vertebral canal wrs nrrowed from 22 to 13 mm (Fig 117) Bed
rest and 3 kg tractton with parallel slings rcheved symptoms after
mune weehs At follow up four years Inter head turmng was Itmited
by pain and occipital neurnigia and slight weakness of the left arm
persisted but there was no paresthesia,

Alild sy mptoms shortly after injury 1n relation to marked
displacement of the fragment are typical of these fractures
which may remam unrecogmzed throughaut hfe. hienbock
collected 57 cases with 18 deaths 12 of which were late (to
234 years after myury) mosth, due to secondary displace-
ment of fragments by slight trauma He also reported obser
vation of a patient who had been well and without handicap
for 17 years and then died after slight secondary trauma In
some instances as mn Case I Iate death may result from long
continued spinal cord compression

Many patients are ambulatory on admission to hospital
and display relatively shight symptoms hence the true diag
nos1s may not be suspected Because the upper ceniical spt
nal canal 1s especnally wide, dislocations of the atlas-axs
joint cause less mjury to the spinal cord than do those of
lower vertebrae The dorsal branch of the 2d cervical nerve
between otlas and axis ending as the major ocaipital nene
accouuts for frequent ocapital neuralgia Smce movement
betw een atlas and emstropheus 1s principally rotary around
the axis of the epistropheus the main anchorage nvolves
the odontate process Hence with direct horizontal trauma
1t breaks first, without necessanly tearing the relatively
loose lateral igamenta of the atlantoepistropheal joint. These
fractures almost always heal with only connective hssue.
This faulty healing combined with delayed dingnoses may
account for the many late deaths

The history in these cases 1z almost always of a direct but
apparently shight trauma to the forehead or back of the head
followed by severe neck pain accompanied by muscular fix
ation and mstability of the head Neurologic symptoms are
varied and mnconstant mo t common 1s occipital neuralgia
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Pareses and paresthestas of the arms vague digestn e symp-
toms and other neurnlgias (cg scatica) dysphagia and
obstructed nasal breathing are frequent

Even though overlyng structures may make x ray deline-
ation of a fracture difficult this can usually be done by 1n-
direct means The odontate process and body of the ep:
stropheus correspond normally to the height of two cervical
vertebrne and anterior contours of vertebral bodies lie
roughly m one hne The almost straight posterior wall of

Flg 117 —Posterior fracturedhilocation of adoatold process. (Ceurtesy of W
nig P Arch. ortbop. w. UnfallChlr 47 50-55 1935 ) =

the pharynx directly overlies the anterior surfaces of the
vertebral bodies All transyerse processes of posterior verte
bral surfaces lie in a curved Iine. In a luxated fracture of the
eprstropheus the upper portion of the postertor pharyngeal
wall bulges forward considerably 1n 1ts mudst 18 seen the
anterior atlas curve and below the separated fragment of
the odontate process defimitely i front of the anteror row
of vertebrae With displacement posteriorly relationships
are reversed (Fig 117) When the epistropheus 1s not the
normal height of about two cervical vertebrae, diagnaosis of
a luxation fracture of the odontate process 18 practically cer
tain If the x ray 13 apparently negative, the fracture may"
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still be recognized on chnical examination External palj
tion of the neck especrally i obese patients 1s usually 1
satisfactory but vertebral bodies can be palpated direc
through the posterior pharyngeal wall and the displac
fragment and bulging caused by hematoma can be rece
mzed This examination 15 too often omutted on the ba
of x-ray findings

Chronle and Late Cervical Myelopathy (Compression x
Sclerosls of Cord) Following Unrecognized Atlantoax
Fracture-Dialocations 1s reported 1 two cases by ] E.Pa
las J Legre J Pellegrin and ] Bonnal® (Marseille)

Woman, 31 had motor difficulty 1n both opper and lower extre
ities Atage 12 after a fall on her head she had paresss of the
particularly on the right, which regressed well except for persiste

Fig 113 —Tomogram cxt ¢ 12 eov from dovsal sarf Iodicates axis
OC Tateral mase of ccriputal booe’ ¢ Tas oD udm.hhdrrbt-a“ e Trectare
(Courtesy { Puilas, J # | Neorochrargle 1 76-84 1955)

(6) Newro<hirunpe 176 84 1958
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difficulty in walking At age 28, she fell again she did not lose con
sclousness but was unable to rise due to paralysis affecting predom}
nantly the night arm and leg Shortly afterward she reganed partial
use of the extremitles and was able to walk with support. Twenty
seven months after the second aceident, she had gross functional dif
ficulty of the extremities particularly on the right There was no
sphincter difficulty or torticollis, but a pan like an electric discharge
was noted on anterfor flexion of the head Lxanunation disclosed
bilateral pyram:dal tract signs, predonimantly on the right. Fine move
ments (threading a needle, sewing) were not possible All reflexes
were hyperactive There were marked sensory tifficulties. Sustnined
ankle clonus and a positive Bahmnskl sign on the nght were present.
\ riy examination revcaled posterior dislocation of the atlas on the
axis with the antenor arch of the atlas exactly oceupy ing the place of
the odontord process which had been fractured at its base and forced
postertorly into the dural canal (Fig 118) Lammectomy with re-
moval of the odontoid process and decompression was folloved by a
good recovery

The second patient a2 man 54 had many simlar and typ:
cal features

Isolated Paralysis of Serratus Anterior Muscle. Paralysis
may come on immediately after a hard blow or after a chronic
strain of the nech and shoulder regions First, aching or
burming discomfort of varying degree occurs in the neck and
shoulder The pain may radiate down the arm or tonard the
scapular area This 1s followed by mability to raise the arm
properly and by winging of the scapula usually accompanied
by nability to abduct the arm beyond 90 degrees

J T H Johnson and Henry O Kendall” (Baltimore) re
port on 20 patients aged 9-50 evenly distributed as to sex
The night side was involved 1n 18 patients Duration of symp-
toms at first visit was from 1 week to 1 year the average
bemg 17 weeks Etiology mcluded acute and chronic trauma
and postinfectious postpartum and postinjection complica
tions

Strength of the serratus antenor at first visit averaged 10%
At six months 1n six patients treated with the scapular cup
type bruce average serratus anterior power was 90% 1n two
treated with the canvas brace average was 80% and m two
treated by physical therapy alone a\erage was 85%

(1) ] Booe & Joint Sury. 37 A %67 574 Jane, 1938,
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Whiplash Injuries of Neck w ere studied by Otis E. James
Jr,and Herbert A Hamel* (kansas City) They are caused
by sudden mvoluntary motions of the neck Etiology 18 al
most the same in every mstince Occupants of a parked or
decelerated v ehicle suffer sudden hy perextension of the cer
vical spine when the vehicle 1s struck from the rear Soft
tissue 1njury s almost mevitable after such mjunes The
capsular tissues and ligaments are probably allimohed Un
due stretching tearing or relaxation produces local muscle
spasm and pain Subluxation of the cervical vertebrae 13 also
possible from injury to the hgaments and may alter the size
of the mtervertcbrl fornmens \When subluxatron occurs,
tendency toward nere root compression mncreases

Symptoms and findings are vanable Basic cause of pamn1s
probably nerve root irmtation In 66 patients duration of
symptoms vaned from one day to two years and aeraged
three months All patients had neck pan and variable degree
of stiffness Headache was common Commonest physical
finding nas limited motion Sensory ympairment was noted
n 30% of the patients \ rays often showed straightermng
of the normal cervical lordotic curve

Severe early injurses should be treated by cervical traction
phy sical therapy and medication Ambulation 1n & cenvical
collar acheduled persods of traction at home and supervised
physical therapy often prove effective Intractable mjuries
with definite signs of nemve root compression may require
mjyclograms and even surgery

The condstion 1s self hmited Aierage time for symptoms
and findings to subside 1s three months after which amount
of residual disability 1a negligible

Anterlor Scalene Syndrome Re-evaluation of Sligns
Symptoms and Treatment. Ward W Woods and Paul A
Shea* (San Diego Calif ) reviewed preoperative symptoms
and signs and postoperative results i 90 patients with an
antenor scalene syndrome The syndrome was predomumant
m females on the left side most of whom were aged 30-50

Pain numbness and tinghing 1n the arm and hand were
charactenatic complamnts Focal suprascapular pam lateral
thoracic pamn and occipstal headache associated with postert

(8) Mimour! Med 32 423426 Juee, 1995,
) Vst J Burr 6) sM2-685 November 1983
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or neck pam, wefe sometimes present The most valuable
diagnostic ign was production of symptoms by digntal pres
sure over the anterior scalene muscle on the affected side
Onset was most often spontancous When triuma was the
cause, 1t was often a whiplash injury type

Electromyography was a valuable diagnostic aid in detect-
ing braclial plexus imvolvement when diffuse denervation
fibnilation potentials were found in the affected arm and
hand It also can differentiate the syndrome from the cervical
ner\e root compression syndrome If pressure by the anterior
scalene muscle 1s predommantly on the subclavian artery
little or no electromyographic abnormality 18 found

Section of the antenior scalene muscle alone resulted 1n
complete or good relief of symptoms 1n 78% of the patients

[The antenor scalene syndrome s merely a complex of symptoms. It is
not in stself a discase entity Pressure from a tight or fibrotic antenior
scalene muscle can prodoce both nerve pam and arterial compressien, with
e amerr sl e s peconiry 1 sorms oter dscae o patbology

anterior ene c1s o
hdnuc&mdml&rmmscmldh%hhcgfv&umng
a cervial rib, sprain of ligaments wath swelling or a neoplasm involving
the cervical spine area. The group of cases desceribed by the authors as
having spoataneoas onset would 1n all probabllity if analyzed sufficiently
to make a defimitive dlagnosis, be found to be secondary to other pathology
m the neck—Ed.]

Correlation of Cervicobrachialgias and Roentgenologic
Findings in Cervical Spine was 1nyestigated by Juha Tap:
ovaara and Olli Heimvaara! (Univ of Helsinkt) The causes
of pam 1n the shoulders and upper extremities are divided
mto four groups (1) diseases of the pleura, pericardium or
diaphragm which may by way of the phrenic nerve produce
pain radiating nto the region of the upper extremities (2)
diseases of the central nervous system 1including tumors of
the spmal cord and certain orgamic diseases of the central
nervous system such as synngomyehia (3) diseases of the
cervical portron of the vertebral column such as tumors
fractures osteoarthntis and prolapse of an intervertebral
disk, and (4) conditions of the shoulder joint and its sur-
roundings and of the cervical rib and the scalenus syndrome.
The latter two types are the most common ctiologic factors
n the cervicobrachialgias

The authors took < rays of the cervical spine of 107 pa

(1) Ann. chir ¢t pymaec. Fewnine (supp. 5) 43 436444 195¢
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tients over 40 with cervicobrachalgra, and of an equal num
ber of control subjects over 40 who had never had similar
pamns The findings were negative 1n 17 of the patients with
pain and 1n 29 of the controls Narrowing of the mterverte-
bral foramen was somewhat more frequent mn the former
sertes No differences were found between the two groups
with regard to other pathologic findings n the < rays With
ncreasing age, the madence of completely negative roent
genographic findings decreased 1n both serses

Pathologic x ray findings in assocration with cervico-
brachialgia are not necessanly evidence of etiologic correla
tion between the two conditions the results of the chimeal
exammation should be given preference over the xmy
changes

Office Care of Chronic Pain in Arm and Hand 1s discussed
by Lewts Cozen? (Los Angeles) Alost panful afflictions of
the hand and arm are readily handled without hospitalizing
the patients

Ganglions may occur on all sides of the wrist and pam
varies considerably A ganglion will often disappear spon
taneously so treatment 18 indicated only 1n the painful ones
Excision should be done only after several aspirations have
failed to prevent recurrence Panful Heberden s nodes can
be helped by hydrocortisone njection mto the jomnt, This
treatment scems to have aupplanted phvstotherapy

Treatment for stenosing tenosynavitis of the flexor ten
dons 1s local 1njection of 05 cc. hydrocortisone The patient
should Ium1t use of the hand as much as possible while being
treated If hydrocortisone fails surgical incision of the ten
don sheath 1s indicated In osteoarthntis of the first carpo-
metacarpal joint there 18 pain on motion 1in all directions It
responds readily to hvdrocortisone 1njections A metal splint
padded with felt will help 1t severe cases

Vague but severe chronic pan in the elbow may be caused
by epicondylitis of the elbow joint, The condition ss treated
by rest of the wnvolved hand and mjection of 05 cc. hydro-
;orl-nmnc mto the soft tissues adjacent to the lateral epicon

yle

The cervical nb syndrome occurs mostly 1n women pain

() GP 12 7584 October 1955,
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1s umilateral and worse at night A tight scalenus anticus
muscle will gve exactly the same climeal picture To tell of
the muscle 15 pathologically tight the seated patient should
turn the head to the side being tested Then, while the patient
takes a deep breath, the radial pulse should be felt. Marked
diminution or obliteration of the pulse 1s sigmificant of the
syndrome Treatment for these conditions includes proper
rest and nutrition and exercises

\ledian ner e compression 1n the carpal tunnel occurring
more frequently 1n women 1s characterized by pain m the
thumb and first two fingers Cessation of activity and a wnst
sphint for the palm of the hand to the elbow should be tried
as treatment.

Pressure on one of the lower cervical nerve roots by an
arthnitic spur s a frequent cause of pain in the nech and arm
Similar symptoms accompany a ruptured cervical interver
tebral disk. Trauma to the nech 18 a frequent factor in the
onset Treatment of both conditions consists of traction 1m
mobilization 1n a collar hot compresses massage and exer
cises In severe cases surgery may be necessary

If there 13 greatly restnicted motion of the shoulder with
out x ray evidence of destructive disease diagnosis of ad
hesie capsulitis or frozen shoulder may safely be made. Cor-
tisone orally 100 mg a day fora week will often hasten con
valescence and exercises are important.

Cervical Disk, Shoulder Arm-Hand Syndrome. \Winchell
McK. Craig and Joseph A. Witt? (Mayo Clinic and Found )
point out that the shoulder hand syndrome mav follow any
condition that produces pain in the shoulder It was first at
tributed to coronary occlusion but 18 just as likely to follow
tears 1o the rotator cuff of the shoulder fracture of the hu
merus with prolonged immobilization intramedallary tu-
mors of the spinal cord protruded cervical intervertebral
disks galibladder disease or penartents nodosa First the
pain appears then stiffness of the shoulder mostly due to
disuse develops

After onset of pam and stiffness there may be a latent
perrod of days to months before vasomotar and trophic
changes appear in the hand At first these are mild consisting

(3) Postgrad. Med 17267279 Apell, 1958
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of panful swelling of the entire hand with stifiness of the
skin and loss of wrinkles Vasodilatation usually 13 present
1n this early phase with increased surface temperature and
sweating 1f the process goes uncheched vasodilatation grad
ually disappears the hand becomes pale and dry sometimes
cyanotic, the skin 15 stretched taut and trophic changes ap-
pear In the final stages the small muscles of the hand
become atrophied and deformittes and contractures appear

1f a protruded cervical disk 1s the imitial cause of panful
shoulder conser ative treatment consisting of heat massage
and traction on the neck 1s tried first If there 13 no improve-
ment or the neurologic deficit progresses surgical interven-
tion 1s indicated (Fig 119) If a ndge on a vertebra com
pressmg the nenve root or if osteoarthntic narrowing of the
ntery ertebral foramen leads to the root pain surgical decom
pression can be carried out with removal of the lamina on
the imolved side (Fig 120) Enough bone should be re
moved to allow adequate decompression of the nerve root
as 1t passes through the intervertebral foramen

Good results have been obtamned with (1) repeated pro-
caine block of the stellate ganghon on the affected side, (2)
parenteral admmstration of cortisone or ACTH or both
(3) njection of hydrocortisone into the affected shoulder
jomnt and (4) surgical removal of the stellate ganglion and
upper thoracic sympathetic chamn

Whichever method 1s selected all patients require salicy1
ates to relieve the pain graduated and supervised physical
therapy and encouragement.

Management of Cervical Disk and Cervical Arthritls Syn-
dromes 1s descnbed by David A Cleveland* (Marquette
Unnv ) Cervical arthritis 18 usually imited to a segment of
the cervical spme. Prohiferative changes frequently are sec-
ondary to disk degeneration and to mechanical derangement
of the cervical spine A common cause of cervical arthritss
and cenvical nerve irntation 1s the whiplash injury Automo-
bile acerdents 1n which the car stops suddenly may force the
head to snap forward and backward 1 acute hyperflexion
and hyperextension As a result the capsular hgaments of

(4) Postgrad. Med 18-99-105 Angust, 195§
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the vertebrae may be stretched or torn, resulting 1n sublt
tion spur formation or nerve root compression

‘While pain and stiffness in the neck are the most frequ
symptoms pains may radite to the head shoulders or ai
as 2 dull ache or & sharp, shooting pan, and numbness
tinghing may follow Headache startmg mn the back of

121 — Revermal (mru]c«vhlmc,whluhlﬁcdw‘ucrnd
mn;-mnt'llumltﬂv:u th and wxth cervieal vertebrne. (Courtery of Cleved
D A Posgmd, Med lﬂ 9‘9—]0! August 1935)

neck and radiating up the side of the head to the eyes m
be a symptom of upper cervical injury and nerve root co
pression X ravy films will show narrowed interverteb
spaces loss of the normal curve and encroachment on t
neurrl canal by spur formation (Fig 121)

Traction and physical thernpy generallv are the most bex
fictal treatment and hospitalization with continuous tracti
for up to two wecks 1s desirable Following hospitalizatic
the patient 1s given intermittent traction for 10 minute pe;
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ods three times a week Durning and following the period

intermittent traction postural exercises and traming are 1

portant

When adequate phy siologic nonsurgical treatment 1s us

uffictently early surgery 1s seldom necessary However o
ection of persistent sy mpathetic dystrophies by upper sy
athectomy 1s advisable and extruded dish fragments :
jwire surgical removal Traction frequently aggrasates the
ymptoms Nerve root compression due to calafied spt
ften can be relieved only by decompressing the nerve rc
vy removing either its bon)y roof or the caleified spur
oth

Shoulder Hand Finger Syndrome as a Whole has, acco:
ng to Erik Moberg® (Gothenburg) two components |
ihoulder component and the hand finger component. T
syndrome usually begins with only one of them The sho
{er component may be produced by immobilizing the sho
ler joint, as for fracture reduction. But even keeping thea
alongside the body in bedridden patients may be enough
cause contracture of the shoulder The hand finger com;
nent 13 first mamifested by edema most prominent dorsa
over the metacarpophalangeal and proximal mterphalang
jomnts The knuckles lose their ordinary outltnes and 1
creases grow less distinct Later the skin becomes thin at
phic, indurated and shiny The edema may be caused by
wound 1n the hand, but 1t may also be caused by damage
central or peripheral neurons and paralysis without any
rect imury of the hand. If an elderly person uses one of
hands Iess than usual (e.g., because of contracture of °
shoulder) this 1s enough 1n 1tself to cause edema.

The hand component does not always follow upon o
tracture and adhesions 1n the shoulder nor the shoulder o
ponent upon the hand Jesions However 1t 1s often possi
to find a trace of the shoulder component im the carly sta;
of the hand finger component, and vice versa, though
first component may still not trouble the patient.

In most cases the outlook 1s faxorable for the shoulder
the hand component has progressed to the powt where -
edema has been converted to scar tissue and the higame

(5) Acka chir ecandimy 109.234-292, 1935
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have grown much shorter the outlook 1s poor and no treat
ment can restore the hand to normal

In carly stages the shoulder contracture and flexion defect
mn the fingers usually respond well to active exercising  the
patient 1s told to hft both his arms at once and to clench and
unclench his hands In advanced cases there are obstacles
in the way of free movement—e g adhestons in the shoulder
and shortened hgaments in the fingers which the patient
himself cannot overcome Each needsits own loaal treatment.
The shoulder contractures must never be loosened under an
esthesia. Shortening of the hgaments in the finger jomnts can
be treated by cautious stretching with elastic bands attached
to a glove. Manually executed passive mampulation in the
finger joimts 1s nearly alway s dangerous and brisement force
still more so Paralyzed muscles can be temmporanly replaced
with passive measures for example the flexors in the fingers
can be replaced by traction with elastic bands If an arm 18
paralyzed at the shoulder, the other arm can be used to sup-
port 1t 1o the hiting exercises

When there 13 causalgra special measures are peeded to
relieve the hypernlgesia and abnormal reactions n the sym
pathetic nervous system

Diagnosais end Surgical Therapy of Chronic Midline Cer
vical Disk Protrusions Eric T Yuhl Duke Hanna Theodore
Rasmussen and Richard B Ruchter® (Unnv of Chicago) pre
sent data on 32 consecutny ¢ patsents operated on for the syn
drome of chronic spinal cord compression due to long stand
mg midhine cervicnl dish protrusion or ndges Weakness of
the extremities occurred in each patient Paresthesias of
varving severity and extent were noted by 21 Ataxia was
sometimes the principal complaint and was reported by 18
Fifteen patients had mmnor complaints of parn usually non
specific 1n the neck suboccipital region shoulder or arm

The principal neurologic findings were upper motor neu
ron type of paresis of the legs with varying degrees of spas
ticity and ataxa The cerebrospinal flusd protein was normal
n 15 patrents 50-89 mg /100 ce¢ 1n 12 and 90-134 mg /100
ccind

The evidences of disk degeneration and repair seen on the

(6) Keurclogy § 494-509 Juoly 1983
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plam cervical spine films frequently could not be correlated
with the myeclographic cvidence of encroachment on the
spinal canal Mjyelography however accurately predicted
the findings at operation Protrusions were multiple i 30 of
the 32 patients Although in most instances the anteroposte-
rior projection was most valuable 1 others the lateral pro-
jection was more reliable

Surgery consisted of posterior decompression remoying
a sufficient number of laminae so as to mclude at least one
lamina below the lowest ndge and one lamina above the
uppermost nidge and section of the dentate higaments
throughout the exposure,

Twenty seven patients were folloned with repeated neu-
rologic exammations for eight months to five years Ten
were objectively improved and 15 have had no increase 1n
neurologic defiait and their progressive spinal cord lesion
apparently has been arrested

It seems probable that in the past many patients with a
diagnosis of primary lateral sclerosis progressive spinal
maultiple sclerosis chronie degeneration of the spinal cord
due to arteriosclerosis atypical amyotrophic lateral sclero-
s15 etc., may have had a low grade mechanical compression
of the ventral aspect of the spinal cord due to midhine cervical
disk protrusions or ridges

Physiologic Mechanism of Referred Shoulder Tip Pamn
was mvestigated by F S A Doran and A. Hall Ratchiffe’
(Manchester Univ ) Irmtation of the central part of the dia
phragm supplied by the phrenic nerve produces pam over
the insertion of the trapezius muscle into the postenor border
of the lateral one third of the clavicle and the medial margin
of the acromion In reported theores regarding the mecha
mism of the referred pain the mtegnity of the termsmnal nene
endings of the supraclavicular branches of the third and
fourth cervical nerves in the skin of the shoulder area 1s an
casential factor

Block dissection of the neck for excision of sec -
hgnant glands removes all the supraclancularorégamr;e:;
ner\es ansing from the cervical plexus In a patient who has
undergone such an operation stimulation of the phrenic

(7) Brn 77 (pt. 1) AZ/434 September 1954
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nerve on that side of the neck should not cause shoulder tip
patn, because there are no cutaneous endings to generate
impulses from the body surface.

A pattent of this type wns chosen for testing The phremic
nerve was exposed and stimulated electnically Every time
the test was apphied the patient felt sharp paimn in the anes-
thetic shoulder t1p area.

The authors concluded that the autonomic neryous sy stem
play s no part mn production of shoulder tip pan 1n man and
also that a constant flow of subliminal impulses from the
skin of the shoulder tip area to the common pool of neurons
m the third and fourth cervical segments of the spinal cord
18 not an essential part of the mechamsm It follons that 1n
some way the phrenic ner e 18 able to cause shoulder tip pamn.

Further experiments indicated that impulses from the dia
phragm and from the shoulder tip area terminate 1n a com
mon group of spinal cord neurons The neurophysiologic
phenomenon of summation occurs between the mmpulses
onginating in the phrenic nerve and those from the supra
clavicular cutaneous nenves However this summation 1s not
essential to production of refersed shoulder tip pasn

Pamn 15 always felt in the shoulder tip area because only
the superficial tissues have distinct cerebral representation
the diaphragm having none cannot reach consciousness as
an independent entity

Osteoarthritis Deformans of Luschka Jownts A J E Cave,
J D Gnffiths and M M Whiteley® (London) believe thata
deforming osteoarthritis of the jornts of Luschka (neurocen
tral jomnts) 18 the commonest mechanical cause of cervical
nerve root irritation The Luschka joints are bilaterally and
obliquely disposed paradiarthroses situated between the axis
and third vertebra and between each of the succeeding cervi
cal vertebrae. By permutting movements of lateral flexion
and rotation they give the neck its characteristic mobility
The cervical mtervertebral foramen 1s essentizlly & short
canal bounded ventromedually by the Luschka jomnt dorso-
laterally by the contiguous cervical articular pillars and m
tervening zygapophysial joint and supertorly and mnferiorly
by the relevant intervertebral notches (Fig 122) The inter-

(8) Lancrt 1 176179 Jan 22, 1935
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vertebral foramen 18 large relatine to its contamed spit
nerve it 1s also occupied by small entrant arteries an abt
dance of v eins and much soft extradural fat

The characteristic lesion is an  ostecarthritic’ deform
of the neurocentral jomt, with consequent bony encrom
ment on the ntervertebral foramen and a compression ang
fation of the contents of the foramen The articulating &

Fle. 123 (eft) —Normal cervical spise showlng capacios Intervericbmal
Fit 2 Gk Do o st e esht e ghvle

rtes oxT formmens.
Coartesy of Cave, &) E, of & Lancet 1 176179 Jan 22, 1985)

faars conarmued wr goandly detoved wisspdlmd splm
laterally toward orinto the medial en
A d of the intervertel
In all of 2 sertes of patients with signs and symptom
cervicobrachial neuntis lateral oblique films of the cerv
spine showed some encroachment on the interyertebral fi
mens by osteophytes from the Luschka jomts (Fig 1
However not every neck with radiologic evidence of Lusc.
Joint arthritis grves rnse to symptoms.
The Luschka artsculations are constant and normal
tures of the cervical spine, They are commonly affected
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osteoarthritis in the fifth or sixth decades The disease atways
tends to distort the intem ertebral foramen with or without
imvolvement of its contents The neuritis supposedly result
mg from latera] herniation of the mterertebral disk 1s at
tributable rather to angulation irntation or compressson of
the cervieal spinal nenve by an osteoarthntic Luschka jomt.

[Although the average American reader will not be fanulier with some
of the terminology used m this article and will no doubt not recall having
ever heard of the terra Luschka ns applied to the apophysal jourts of the
cervical apire, thus 15 an artlcle which shonld be read and studied A physio-
logic and pathalome explanation of the meck shoulder and arm syndrome
can be better understood after a revien of the amatory and pathology of
the cervical spwe as 1t is contaned m this paper —Ed.}

Post Traumatic Dystrophy 1s classified into four stages by
J Bonnet* (Lerden Univ ) who studied 100 cases The first
stage 13 characterized by vasodilatation hypertrichoms fine
1y spotted decalctfication of bone and warm dry edematous
skin the second stage by vascular lobility anda correspond
g fluctuation i ehimtal manifestations  the third by con
stant vasoconstriction and resulting atrophy of all tissues
and the fourth a rest stage by normal circulation and mant
festations regarded as resmidual from preceding stages

Therapy mstituted early gives best results In the first
stage satisfrctory results can be obtamned by immobilixing
the extremity with a zinc sulfite bandage, a mutella or a plas
ter cast Passive motions and massage should be avorded
however 1n mild cases active motion exercises under con
tinuous supervision are permitted For the low er extremities
either a walking cast or rest in bed 1s indicated

In cases with marked pain points local procaine ingections
may result m stnking improvement When marhed tngger
points are absent or local procaine mjections give no results
1n a few weeks sympathetic block often leads to marked 1m
provement The addition of epinephrine to 1% procame solu
tion prolongs and enhances the effect of the procane.

In 15 patients mjection was made in the stellate ganglion
in the second stage with good results sn 6 Ganglionic sympa
thectomy resorted to only in the most serious cases gave
stnking results 1n six of seven cases

According to Bonnet the dystrophy results from changes

19) Arch. chir wearl 7 1744 1993
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1n the sensitn ity of the blood vessels to central stimul under
the mfluence of local and regional reflexes caused by the
trauma. Thesc reflexes may onginate particularly from the
myured capsules and ligaments of the smaller joints
‘Articular Replacement for Humeral Head. Charles S Neer
It (New York) used the followng technic 12 cases
Trecunic—A Vitalhum prosthesis (Fig 124) is used the articular
portion of which is shaped like 2 normal humeral head except for the

2 3

superior surface, which is flattened to permut seating the prosi
mto the greater tuberostty The edges are ipped z]‘lngle mlzrart::;z
A three flange mechanism at the neck adds fixation and elimnates
rotation. A hole 15 placed in the mecl so that, i fresh fracture-disloca
tions_the fragments of the tuberosity can be held together and to the
prosthesis. The stem diffuses strain over a 15 em. span. The prostheses
:;mleft de:d n thmc;:izx s1zes. Different apphances for the nght

st are not n however remember
ﬂntthenormlhnmern.lhmdfxcespv:tin Rapet?

y about 20 degrees.
The proper amount of retroversion can be readily selected 1f the two

(1) J Booe & Jolnt Surg 17 A.215-228, Apedl, 1955
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epicondyles are palpated at the elbow and the head is turned about 20
degrees from their plane,

The operation Is performed with the patsent in the “barber chair”
position, with head and knees ralsed 30 degrees. The inriston 13 made
[ateral to the coracoid over the deltopectoral Interval, b at
the clavicle and passing downward 12.5 cm. The cephalic vemn 1s )t
gated and removed. The anterior portion of the deltold is reflected
from the clavicle by sharp dissection, enough tissoe being left on the

Fig 125 (left) —Drawing of trienl fracturedboation. Hed, Hes
caprule toberority

s by the exterpal rutators, and

Tied
mcdlatly .

126 (rixht) ~W koo repa ¢ hokdl fraxments together
t e B T T e & et By 3 A Ay easa, Ayl 1985)

outalde

clavicle for reattnchment. The arm 15 placed 1n full extermal rotation
s0 that the subycapularia tendon s brought wito view  the tendon 1
secured with a stay suture and then divided from the lesser tuberosity
In & fracture of the Jesser tuberosity division of the subscapularis 3
unnecestary the breeps tendon acts as & gmde The capsule 15 opened
trapsversely (In an old fracture the anterror half of the capsule
should be divided.) The head is placed nto the incision by external
rotation and prying with a blunt elevator this brings the entire artie
ular surface imnto view The articulating dome is excised with # broad
astegtame. The biceps tendan 1s detached from the glenad and drawn
out from its groove. The center of the medullary cawity is found by

~
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making a small opening in the neck and probing This opening isen
largred to the size of the stem. Three thin asteotomy cuts are made 1n
the canccllous bone for the three flanges. The prosthess can then be
pushed halfway m by hand after which the set for the Judet appht
ance 1 used to seat the device completely Before final seatng the
rotatory position of the head 1s checked by palpation of the epicon
dyles. Recent fracturedislocations consistently follow a four frag-
ment pattern, as shown i Figure 125 Throngh the hole in the nech of

e - — —

Fug. 127 ~—Jodnt four moutks after Tﬂﬂm—qm at side and everhesd. (Cour
tesy of Neer C 8. 11 J Booe & Jolot Surg. 37 A215-228, Aprll, 1955 ) N

the appliance the tuberomties are secured to the prosthesis as they
are approximated (Fig 126)

Closure includes reattachment of the subscapularis mrture of the
blceps and repaur of the detached portion of the deltord. If the capsule
is thickened and shortened, no attempt 1s made to repair it. The del
tord a;d p;:;toralw i:ﬂ[:tég;icthe:r and the skin 15 closed loosely After
operntion the arm 18 p! 1n a sling and swa d exerct
begum 48 hours later the, an e e

The procedure 1s illustrated 1n the followin

g case.

Woman 54 had a fracture of the nech of the left humerus with

avascular necrosis of the humernl head. Examination 33 months later
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revealed 10 degrees of pamnful glenohunteral motion with a fixed in-
ternal rotation deformity of 20 degrees A replacement operation was
done, and on the following day she remarked that “the old pain 15 now
gone.' Withun 10 days she regained 90% of shoulder flexion. The
x ray appearance of the jont four months later 1s shown 1n Figure

f

— e o -
Fig 78 Mommments 2) mootbe atter procedure. (Coartesy of
Neer 8. IT ] Bowe & Joint Surg. 37 A.215- April, 1955.)

127 and the range of motion 23 months after surgery Is seen 1 Fig
ure 128,

A tendency to inferior subluxation of the prosthesis was
observed after operation m four patients but this disappeared
as soon as muscle tone was regamed There nere no other
complications except a superficial wound infection in one pa
tient and there were no dislocations.

Role of Orbicular Ligament in Tenmus Elbow 1s discussed
by David M Bosworth® (St Luke s Hosp New York) who
states that although this lesion 1 commonly seen and usually
amenable to conservative treatment surgery 18 necessary for
rehief 1o a few cases Of 27 patients operated on for this cond:
tion after conservatne treatment all returned to their ong
nal occupation although with varmble complamts and
findings.

Tt 18 beheved that the orbicular hgament 13 ymportant sn
production of the pain expertenced 1n tennis elbow Resection
of thus ligament or 1ts displacement downward around the
neck of the radius accompansed by division of the common
onigin of the extensor muscles gave complete relief in five

(2) J Boos & Joimt Surg 37 A 327 333 June 1935
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paticnts Experimental removal of the orbicular Iigament
alone with Tesuture of the common ongn gave complete re

lief in three patients and 1n another relief equal to that
afforded by simple division of the common ongin alone w 1th
removal of the fringe betw cen the head of the rads and the
capitellum Recovery from soreness of the incisional area has
been less rapid when resuture of the common ongin has been
done. Removal of a section of the orbicular igament 1n a pa

tient with malunited fracture of the head of the radius gave
rehef of pain and resulted in markedly increased joint motion

It 1s probably better to divide the common ongin of the ex

tensors completely and to remove the orbicular ligament

leaving the head of the radius covered merely by adipose
tissue and skin mtegument

Resection of the orbicular hgament alone may be found
sufficient to alleviate the sy mptoms of tenmis elbon

[During the last five or six years, I have resected the orbrenlar ligament
when operating for tennis elbow and in most cases have found 2 buttonbole
split of the ligament. Results of the operapon have been excellent and
support tbe theory presented by Bosworth—Ed.]

Incapacitating Contracture of Elbows Following Intrave-
nous Infusions 13 reported by Henry Goodwin Glass and Ed-
ward T Smith? (Houston)

Man, 61 totally raintnined mutnitionally and therapeutically by the
intravenous route, received 35 infusions 1n antecubital regions, equal
ly divided 1n each arm. No blood transfusions were given He had
wrell developed velns, No b thrombophlebihis or [vmphang
t1s occurred. Three weeks after discharge, he was unable to straighten
the arms. The right arm showed 60 and the left arm 30 degrees of ex
tension, Both arms could be completely flexed. Palpation revealed a
small hard nodule about 2 X 2 X 2 em 10 cach antecubital fossa in
the area of the biceps tendon. \ rays revealed ossification m both
antecubital fossae. After x ray treatment and phiysical therapy be had
almost complete return of fumction.

Probably not the vaniety of solutions used but multipherty
of venipunctures recusrent vasospasm and subchmcal vascu-
lar and tendon irmtation led to the contracture. Ossification
might have been caused by recurrent trauma.

Aseptic Necrosis of Capitellum of Humerus Panner’s Dis
eass. Jean Langet (Unnv of Oslo) reports a case

Boy 10 was scen because of pamn and stiffness of the nght dbow

8 ey e

5
303 1954
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for two months. The right arm was flexed 30 degrees at the elbow
jont. From this posttion he flexed 70 degrees. Pronation and supina
tion were normal There was tendermess to pressure on the volar
aspect of the radiohumeral joint. Roentgenograms showed an irregu
lar form and structure of the capitellum of the right humerns (Fig
129) Fragmentation was distinct and best seen In the lateral view

Flg 129 —Aweptic becrorls of 1 { bymerms i
i after onaet 1 sympioms. ¥ T o vt af wpisbraie (Coariony
of Langs, J  Acta chir scasdmar 103 101903 1958)

Dursng the reparatory process, articular function gradually smproved.
In one year the fexion contracture of 30 degrees has been reduced to
7 degrees and flexion amphtide had increased from 70 to 120 de-
grees. In two years there was full extension and flexion without pam
1n the elbow

The cause of Panner s disease 15 unknown The course 1s
bemgn and leads to epiphysial regeneration in % 1 year with
moderate or inmigmficant deformity as the final result. Im
mobihzation 13 recommended until there 18 marked regenera
tion of the epiphysis



THE HAND AND WRIST

Evaluation of Results of Digital Flexor Tendon Grafts in
300 cases 1s presented by Joseph H Boyes® (Los Angeles)
Far better results were noted 1n digits without scar and with
good yoints ndicating that primary treatment of mjured ten
dons should be such as not to add to scarning and that joints
should be kept supple if secondary operation 1s to have a fair
chance

The palmans longus tendon when present 1s almost 1deal
for a graft It 1s usually of adequate length, small in caliber
and even when slipped out through two small mcisions 1n
the forearm has a thin filmy layer closely adherent to the
tendon. When the parts are scarred there 18 perhaps more
need for an extra paratenon layer

Results of flexor tendon grafting in the digits are best
when tissues are least damaged when a full length graft 1s
used and when exacting technic 1s followed. Under these
conditions 1n 25% of all patients flexion of the pulp of the
finger will reach the distal crease of the palm 1n 50% flexion
will occur to within 34 1 and in all to within 34 1n

Results of Tendon Suture of the Hand Review of 500 Pa-
tients. M Foss Hauge® (Drammen, Norway) re-examined
500 patients with 724 tendon lesions of the hand for which
primary and secondary tendon suture had been done. Most
flexor tendon lesions were due to saw blade injuries most
extensor tendon lesions to axe imjuries

Results of primary sutures of flexor tendons were extreme-
ly poorin no man s land 71 e. the region from the msertion
of flexor digitorum sublims to the distal line n the hollow of
the hand or that part of the hand where both the superficial
and deep finger flexors have a common tendon sheath. This
was equally true distally to no man s land Otherwise results
on the flexor aspect of the hand were relatively good On the
extensor aspect of the hand and fingers results after prmary
suture were strilangly good, even if the lesion was accompa-
nred by capsule mjuries and simple fractures Secondary su

Am. J Sury 9 11161119 June, 1955
53 Acta ‘orthop. scandinay 24 270 1955
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tures gave no better results whether the tendon was a flexor
or extensor

Hauge suggests that as a rule 1n departments of general
surgery, primary tendon suture should not be done in no
man s land and distally to no man s land Surgeons may carry
out primary tendon suture proximally on the flexor aspect of
the hand and 1n most extensor tendon lesions

Post traumatic Rupture of Extensor Pollicis Longus Ten
don—~Pathogenesis and Treatment Survey Based on 208
Cases, Including 14 Personal Cases Gunnar Strandell” (St.
Goran’s Hosp Stockholm) classifies subcutaneous ruptures

tendart.

Flg 130 —Appearsnce of trumb I of extensor pallicls
(Conrtiey of Bty At ap M smptare of, xbomtos poil

of the tendon of the extensor pollicis longus as follows rup-
ture immediately after direct or indirect trauma and spon
tancous rupture (1) of unknown etiology (2) following occu
pationsal microtraumas ( drummer s palsy”), (3) following
tendon diseases and (4) post traumatic,

Analys:s of 208 cases of post traumatic rupture revealed
that two thirds were 1n females In over three fourths of the
patients the rupture occurred within three months after the
mitial trauma In more than three-fourths the trauma caused
a fracture of the radius but displacement was present tn only
a third. In more than half the females the rupture occurred
after age of 50 1 three fourths of the males before that age.

{7) Acia chir scundioavr 59 81 %4, 1955,
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tion of pull from the ulnar side The transposition method
was used 1n 13 of the author's 14 cases the extensor indicas
proprius was used 1n 6 the extensor mndicis communts 1n 6
and the extensor carpi radialis brevis in | Results could be
evaluated 1n 12 cases they were good in 11 and poormn 1

Barbwire Tendon Suture Clinical Experience with 30
Flexor Tendons 13 reported by Erwin R Jennings and George
H Yeager?®

Trcunic.—The tendons are sutured as soon as possible, after rou
tine preparation of the patient, A brachial block or general anesthetic
is used. An avascular field 13 secured by pneumatic tourniquet. Sharp
technic 13 used. In suturing the divided tendon, the needle is first intro-
duced 1nto the substance of the proximal tendon segment, abotrt 14 in.

~—Bark

Prumal Tenden Dot i Tord n 4
pixco

Lo
Flg. 132.—Detals of satore (left), drwing of band with stwrs in
view {Courtexy of
by ssﬁgu;'p“'lﬂ Wiow of Jemmay B R asd Yeaper G H. AJLA. 71Ty s

(8) AM.A Arch Surr 70 354-36% April, 1955



HAND AND WRIST 211

from the point of severance, The barb is engaged and the needle car-
ried into tl;loc substance of the distal segment and out through the skin
(Fig 132) The tendon ends are approximated and appropriate ten
sion maintained by a button and lead shat. The proximal portion of
the suture is brought out through the skin and maintaned loosely on
2 button. When the tendon ts healed the distal button 1s freed and the
suture removed by pulling proximally

The points of seserance encountered are shown in Figure

133 —FPolats of severance in 30 tendots (24 cases) (ka?oflmnhu-l,
F.l{hlni\um G. H. AALA Arch. Sary 70366569 Apdl, 195%)

133 Of 30 divided tendons 18 gave good results (Figs. 134
and 135) 8 fair and 4 poor Of 22 tendons severed within the
flexor digital sheath only 10 showed good results

This technic 13 easy to use, but certain precautions are
noteworthy The barb should be applied with care 5o as to
engage substantially the points within the tendon substance
and 1t should not be engaged too far back on the proamat
tendon segment or folding of the tenden will occur If the
sutare needle 15 not correct 1n size or contour 1t can be hent
or another more desirable, needle substitnted, In suturing
tendons within the phalanges the distal button should be ap-
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Tle 134 (it ~Fareon three monihs postoneratesly
t) ~—Flexion three moni operath ¢

( el Tt B R e e F T T ASE A, Arch. Surg 70366

569 April, 1955)

plied on the extensar surface of the fingers Several lead shot
should be used to secure the suture The distal portion of the
suture should be spaced away from joints Early mobilization
can be used f the distal button 1s one jomnt past the pomt of
severance

Medwan Neuropathy in Carpal Tunnel 1s described by M
ler Fisher® (Montreal) Usually the earhiest complant 1s
numbness tingling or panful burning of the fingers coming
on durnng sleep Rubbing the affected parts danghng the
hand over the side of the bed or yust holding the wrist straight
often brings relief in a few minutes With the pamn there 13
often a sensation of swelling or a fecling of paralysis of the
affected fingers which are held in semsflenton The parestbe
s1as lie within the penipheral sensory terntory of the median
nerve In spontaneous cases pain 1s uncommon during the
day but when occupational tranma or old injury 1s a factor
excessive use may ehat discomfort The pain often extends
from the pads of the fingers over the palm to reach the wrist
or occasionally the forearm

‘Within a few months persistent numbness or lack of feeling
sometimes appears 1o one or two finger pads with weakness
of the thenar muscles Dishes slip from the hand a needie
can no longer be pressed tightly enough to sew Sensory
deheit may be promment

The syndrome affects middle-aged women predommantly

() Camd M A J 71121125 Augus, 1954
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Most cases are bilateral In advanced cases fine discimina
tion on the mvolved finger pads will be impaired and 1n
the most severe cases, pmprich also

Relief of symptoms 15 secured by section of the transverse
carpal hgament

Reparr of Motor Branch of Ulnar Nerve in Palm 15 de-
scribed by Joseph II Boyes! (Los Angeles)

\[rrrop —Exposure of the nerve from sts origin as a branch of the
main tremk at the wnat to ts midpalmar portion is best made through
a curved skin incsion distal and parallel to the thenar crease. The skin
13 reflected and the palmans brevis muscle 1s divided at its insertion
(racial side) and reflected ulnarward so as not to disturh its nerve
supply Ulnar vessels are retracted toward the thumb when the
origins of abductor flexor and opponens dinit1 quint1 are divided and
tendans of flexor digitorum elevated, the full conrse of the nerve can
be seen Further exposure of its distal portion can be obtained by
extending the nasion to the index metacarpal and by elevating in
one mass the flexor tendons and lumbrical muscles. With these dis-
placed vlnarward, the nerve can be picked up where 1t passes through
the transverse fibers of the adductor

Gentle freeing of the mnjured nerve proxinmlly and distally to the
point of damage, allows room for snture without tension. In gunshot
wounds, or those with loss of substance a rerouting of the nerve (Fig
136) is accomplished, The motor component 15 split from the trunk
well into lower portion of forearm. The volar carpal igament is then
drvided and the ulnar bursa, makmg up the lung of the carpal tunnel
18 freed from the ulnar sde of the carpus The proximal end of the
perve is then displaced into the carpal tunnel and its route shortened.
By flexing the wrist, proximal end can be brought to the midpalm.
The volar carpal hgament 15 resutured, and, 1n closure, normal 1n

sertion of the palmars brevis 13 replaced. In some cases when
branches to the hypathenar muscles are still intact, gentle dissection
and splitting off of the intact bundles allow branches to be saved and
)‘ctspeﬂmt reroutmg of the nerve Into the carpal tumnel
uture of freshened nerve ends is accomplished ox1maf

mmmmmmmmpmds-ommmnmc:yc;ﬁgmuﬁ
Results are proportional to the accnmacy of approximation and mverse
Iy proportional to the scarring and fibrosis present,

Of 11 patients with complete severance of the nerve distal
to1ts ongin 2 had lesions 1n the main trunk 4 lesions distal
to the hypothenar branches 3 damage in the midpalm and 2

(1) J Bone &k Joint Smry 37 A920924 October 1955,
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Flg 136 —3ethod  { reroutiop wotor brack of wlay nerve throogh carpel teo:
el o $llow watanag where kots of sabstasce Courtesy ‘h-m Hi
JBanlemSur' 37 A 920924 Dctutrr.‘l 3% ) !

severance of the perve at the level of the adductor pollicis.
Only one repatr was done as a primary procedure at the time
of injury others were done 3 weebs to 11 months later Vol
untary activity of the first interosseus muscle was present in
10 patients followed at least a year Two with mcomplete
oaralysis due to closed injurtes recovered full function 1 six

anths One with complete intrinsic paralysis for seven
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months recovered m six months when a carpal ganglion at-
tached to the nerve between the pisiform and hook of the
hamate was remoy ed

Capsulectomy of Interphalangeal Joints of Fingers Ray-
mond M Curtis™ (Baltimore) studied 25 patients with hm-
ited extension and 25 with limited flexion of fingers result-

d

ﬂ 137 —Ca; of proxtrml Inttrﬂn.\:.‘xul Joint, Skin incixon ts
down to which {s Ufted &
%Lcl!: E‘imof-ch-r-m-hn.p-

i "’

vroech to colmteral et Fager

T e lame with By fasea] cuff xtending froey ortiaiel flxh:,:,!
e oy et e onh (i, o o S Lyt of

& Joit Surg 36-A 1219122 December 1954) 7 of Comls, B 2L J

g from mechanical limitation at the interphalangeal joints.
Limitation of motion was persistent despite conservative
treatment consisting of special nonnigid sphnting and phys:-
cal and occupational therapy There were 72 interphalangeal
jo?ts subjected to surgery to improve function

EcHNIC—The interphalangeal joint 13 approached b, teral
wmaiston (Fig 137) The deep fascial cuff 13 exposed zndyp:u].:rvtd
30 stability 1n the joint can be mawntained after the collateral liga

() J Boow & Joint Sarg 16-A 12191232 December 1954
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ments have been excised. The collateral higament of the proximmal
interphalangeal jont {s best demonstrated by approaching the joiunt
from the base of the muddle phalanx and elevating the deep fasenl
cuff A block of the higiment 15 excised on both sides of the jomt
(g 138) Before closing the wound, 05 cc. hydrocortisone acetate
18 injected into each unterplinlangeal joint To nmuntamn the fingers
1 a partially flexed position at the joint, a fine Kirschner wire is -

F‘p fascinl cuff {/ '

Flg 138 ~Deep fascial cuff bas been retracted udbk*b{cnﬂlf'ﬂ]ﬂgf
;zbfgi‘(;:n-ﬂﬂy of Curtle, R M J Hone & Joint Surg 36-A 12191234,

troduced into the distal end of the proxmal phalanx with the middle
pbalanx 1n flexson In five to seven days the wire 15 removed and
rubber band splinting 1s started. Splinting 13 conttnued until the pa
tienit 13 ahle to mamtamn by active and passive exercise, the range of
matton. obtained postoperatively The same operative approach 13
used 1n cases with lumited extension. Rubber-band sphntlng 13 begun
immediately when the problem 13 oue of honted extension,

An operative procedure in which a Iateral approach 13 used
allon s the operator to excise o portion of the collateral hga
ment from each mde of the joint without disturbing the sta
bility of the proximal mterphalangeal jomt



The results 1n this series of patients mdicate that when
the interphalangeal joint s intoinsically in good condition as
shown by x ray measurable improvement by capsulectomy
can be expected

Syndactylism occurs about once in every 2 000-2,500 births
according to H Al Blackficld and D P Hause® (Univ of
Californta) As a hereditary character reported as high as
80 and as low as 20% 1t 1« dominant 1n some cases recessne
or sex linked 1n others About twice as many males as females
are affected The condition 1s bilateral 1n 48% of the patients
and 1 35% the tocs are also webbed to some degrce Other
anomalies of the extremities are often 1ssociated The most
common site of nebbing 1s betw een the ring and hittle fingers
though any or all fingers maj be affected hanavel classified
the condition on the basis of degree of sevenity (1) only skin
and subcutaneous tissue mvolved (2) bony fusion also pres-
ent most often 1n distal phalanges (3) and (4) marked de-
parture from normal by shin and bone also tendons joints
nerves and veasels The first tno conditions require surgical
correction In more severe cases operation usually 1s not
practical because reasonable function of digits cannot be ex-
pected

Thereare two generally accepted methods of surgeal treat
ment That described by Norton 1n 1881 which the authors
favor uses proximally based dorsal and volar skin flaps 1n
terdigntated to form the commissure at the base of the fingers
This method has two minor dranbacks (1) the web 1s too
wide because interdigitated flaps are sutured side by side
and (2) the slope of the new web does not appear normal
te, from dorsal to volar and from proximal to distal The
normal slope 1s more nearly approached by Agnew s method
1 which the web 1s somew hat narrow er The second accepted
method 1s that of Kanavel (“butterfly graft ) in which a
single full thickness graft 1s fashioned to fill the entire defect
resulting from sphtting of the web the grait extending from
the uip of one finger to its base across the commussure and
out to the tip of the other finger

Even with perfect healing cases operated on b
method often develop flecion contmctglcres along tliec\]:)l;::

() Plert. & Reconstruct Sarg 16.3746 July 1935
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suture Iines To prevent this the authors modified the technie
by usmng darthike flaps cut from the edges of finger defects,
one from the volar and the other fromn the dorsal aspect,
These flaps are shifted as 1n a Z plasty, to mnterdigitate a
dividing bridge of shin across the defect thus breabing the
straright hine volar closures These flaps are constructed 1o
regions of one or both mterphalangeal joints so that full
thickness shin and subcutancous tissues are placed in these

ﬂ'( 129 ucn) —Before orrranon
w t) —After onera
ld,H M., usdHu\ne D P Plast. & Recoustrct. Sarp

; Brecrae
16.3746, J-h o3 )

areas Small free full thickness graits are used to cover the
remamng defects

It1s generally agreed that the proper age for the separation
of syndactylized fingers 13 four to six years If there 1s bony
fusion or fibrous union of the distal phalanges dispropor
tionate growth may occur and earlier surgery may be indi
cated (Figs 139 and 140)

Trigger Finger in Adults and Children 1s discussed by
John ] Fahey and John A Bollnger* (St Francis Hosp,
Evenston 111) During the past eight years 31 adults were
treated for stenosing tenosaginitis of the long thumb flexors
34 thumbs were mvolsed Twelve children were treated for

(4) J Booc & Joint Sarg 16-A:1300-1218, Decenber 1954
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15 affected thumbs Nincteen patients had involyement of 28
fingers other than the thumb

The oceurrence of trigger finger m twins appearance of
the syndrome at birth or 1 early childhood and frequent
bilateral 1nvoly ement lend support to the theory that children

A

T R L e T e S0 L ot cemiom et
1210 ek’ 19557 ot TP e Sadurm et o s Auee-
may have a congenital predisposition to this condition When
the thumb 18 involved in children, the condition 1s frequently
confused with congenital contracture or dislocation because
the thumb 13 usually locked 1 flexion (Fig 141) Snapping1s
the commonest symptom in adults and when locking occurs
1t 15 most often n extension. When locking occurs mn either
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children or adults 1t appears to be predominantly in the pos:
tion of a natural attitude. In the adult digtal fibrous sheath
nvolvement 1s prominent and tendon changes are mummal
as compared with the condition in children The palpable
mass at the base of the thumb in chuldren 1s frequently due to
tendon proliferation and degeneration, which results in nodu
lar formation (Fig 142)

Consenvative management may be tried in adults seen
shortly after onset of symptoms. For adults who do not re
spond to conservatn e treatment and for those seen late, op-
eratn e treatment 1s recommended In children, only opera
tive treatment has been found satisfactory Local exasion of
the tendon sheath suture of only the shin and encouragement
of early motion have given satisfactory results

Fate of Complete Human Finger and Toe Bones Trans-
planted in Abdorminal Fat was studsed by Lyndon A Peer
and Alvin Mancus: Ungaro® (Newark N J ) by implanting
bones of two fingers and one toe mnto the abdominal fat of
infants and children who had supernumerary digits reqmr
g amputation The nail bed and nail were left on the term
nal phalangeal bone the bones were covered with periosteum
and the epiphysial cartilages and synowvial jomnt structures
were intact (Figs 143 and 144) Eighteen months later the
hard jointed structure of the finger and toe mmplants could
be palpated beneath the skin and the bones were freely mov
able at their joint surfaces During an operation to correct
web fingers one abdomunal trunsplant was exposed 19
months after transplantation The bones tendons and jount
capsules were all present and the three phalangeal bones
could be flexed and extended about 90 degrees The tendons
covered by a thin fibrous layer were not fixed 1n their chan
nels and appeared exactly like normal tendons The nail on
the termnal phalanx was firmly attached to its bed but did
not appear to have grown lengthwise. The exposed finger
was covered agamn to be removed and examined microscop:
cally later

The findings suggest several clinical possibilities The
complete bony structure of amputated fingers with nail and
tendon mught later be reattached to the stump as a pedicled

(3) Plast & Recoostruct Sarg 16 1622, Jaly 1955
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autograft utilizing the overlying abdominal shin for a cover-
mg 1t might be possible to ncise the shin in the palm sepa

rate the finger shm from the palmar and lateral surfaces of
phalanges removeall fat and transplant shin in an abdomtnal

B

Fig. 4L —A, drawisg of smpaisted fnger showlng remoral of skin and
cutsmaces tisene. B the three phalingesl bones with flexor and cxtensor tendons,
Tatect tu mail e Folnt cxmeniee ul T B

1o AL and MancolUsgara, 4. Plast. &

1

]

far. ( of Peer
rtroct. Bery 16 1622, Jnly 1955)

surface wound as a free skan graft with attached bones as
buned grafts infat the na1l would be on the surface, where 1t
normally belongs. Later transference of skin and underlymg
bone to the stump might be done 1n stages through pedicled
attachment and the usual delays so that ultimately the finger
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f f

Flg 144 —Composite trassplant | place with wound nurglns sobw

red. (Ceariesy
ﬁ’l!c)cr L A and Maneus) Ungaro, A1 Tlast. & Reconstroct. Barg 16116-12, July

bones would be attached to the hand covered by therr origt
nal skin covening plus the extra abdominal shin required for
complete wrap around coverage. The same principle of using
the peeled back skin as a flap and the underlying bone as a
buried graft at the abdominal site might be used to transfer
a nail bed from a supernumerary finger or toe

Reconstruction of Hand Digits by Toe Transfers Patrich
Clarkson® (Guy s Hosp London) claims that the method
of dorsal flap transfer of a toe 15 a safe one and that useful
function can be afforded the toe on the hand

TecuNic—A dorsal flap on the foot of at least 134X 134 1n. based
distally over the metatarsophalangeal jomnt of the toe to be trans
ferred is used for one-digat transfers (Fig 145) The flap 15 “de-
layed” 10t one or two stages. For four or five-digut transfers, nirtually
the whale of the dorsum of the foot 1s used again delaying the flap
one or two times &t two week (ntervaly The larger the flap the more
socure from the mechamcal pomt of view is the attachment of the
hand to the foot, The foot an the same side as the hand 15 used. The
foot flap 1s elevated to sts dorsal base at the toe or toes. The extensor
tendons are divided just distal to the ankle joint and the dorsum of
the foot 15 covered with a skin graft,
(8 ] Booe & Jolnt Sure 37.A.170-276, April, 1953
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To prepare the hand the skin from the dorsum s deflected distally
and anteniorly to create a dorsal defect proxumal to the digt, or
dits, to be restored the area 15 approximately that of the dorsal flap
on the foot.

The extensor tendons of the toes are attached to the distal cut ten
dons of the nussing fingers erther on the back of the hand or in the
forearm A flexor tendon transfer can be made at the same time Thus
the flexor hallucis longus may be cut behind the ankle and threaded
throngh the metatarsophalangeal joint and the thenar eminence and

wrist, It can then be attached to a forearm flexor motor umt above
the wnist. If other toes hnve been used, the long flexors can be divided
1 the sole of the foot just distal ta the attachment of the accessorins
and then threaded throngh the metatarsophzlangeal jounts,

After tendon attachment, the hand 1s sutured wnder the dorsal
flap on the foot. Fixation with the knee and the hip 1n acute flexion,
is by zinc oxide strapping

Later the digital vascular pedicles on each side are divided sepa
Tately the first side two weeks after the attachment of the flap and
the second side two weeks later then the toe is amputated through
the metatarsophalangeal joint after a further two weeks. At amputs
tion, when the toe or toes are carried away with the hand, the raw

arca on the distal portion of the foot 18 covered with a split thickness
akan graft.
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]

sy HATET i Sl 0 2 11 B

oo wels and palm. The grip s chiey between thamb and nger

third ) Patient can puck up » slety pia and_bold s gha 1. (Courteay
11 Bove & Joint Surg 37-A o535, Al 1953)

Remodeling may include thinning of o lig toe or deepenng of the
webs between a big toe transferred as o thumb and the other digits.
It may also include tendolvses tendon grafts and plastic revision to
1mprove appearance

Clarkson transferred 15 digits in six patients, with loss of
half o dignt 1o one 3~hgit transfer The results are well seen
1n Figure 146

Rotary Angulatory Osteotomy of Metacarpal Bones in Mu
tilated Hands, All reconstructive hand surgery aims at maxt
mal restoration of the grip A good grip however, requires
not only a certam degree of mobility but also normal sensa
tron at least n the shin areas included in the grip The essen
tial problem 1n reconstruction of the hand 1s thus to create an
antipole with sensation and within the reach of the thumb
or fingera left A simple and valuable method of accomplish
ng this goal s a rotary angulatory osteotomy of the 5th and
m some mstances also the 4th metacarpal Lars Onne' 1e-
ports results of this operation 1n seven cases in which there
was almost total loss of grip owing to loss of most of the
fingers

(7) Acts chir scandinay 108 268274 1934,
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Tecnxic—After a transverse incision dorsoulnarly over the meta
carpal region the extensor tendons with surroumnding soft tissue are
strrpped from the Sth and possibly also the 4th metacarpal after
which these bones Are osteatomized teansversely Imtially only the
Sth metrearpal w4 divided as proximal as posuble mn the area of

4

Fig 147 —Bony wiom {
sandmay 1080y “H)n!b-tn( operation. (Comrtery of Oune, L. Acts chir

cancellous bone. To facilitate rotation, 1n recent cases 1t has been con-
sudered preferable to divide the bone more distally through the di
aphyses, both on the 5th and 4th metacarpals. The distal fragments
are angulated and rotated radually as far as possible. One or two
chhncrth: wires dnlled into the distal fragments with attechment to
oy ﬁld]acmt nonosteotormized bone, afford reliable fixation. For three
ve weeks further remnforcement 1s gained with plaster of pans.



226 ORTHOPEDICS AND TRAUMATIC SURGER}
After a couple of months bone unmion will have occurred (Fig 147)
and the wires m1y be removed

Before operation none of the patients could make contact
between the thumb or thumb remnants and the ulnar portion
of the hand or ulnar fingers the least width between these
areas was 0 5-4 cm Postoperatively these parts could be ap-
proximated with comparatine ease The actne mobility of
the osteotomized metacarpal bones was unaffected There

Fig 148 (keft) —Before cattotomy
F](. 149 (right)  -Good pinch follawing cwtestomy of 5th metacarmal.
Courtesy of Oune, L Actach  scandimav 108 268-274 1954)

were no postoperative complications Most patients were
bach at work within two months Five patients had good re-
sults they can grasp objects that are not unduly heavy and
handle vanous tools (Figs 148 and 149)

Mutilations of this type are not uncommon but rarely re
cen e the benefit of reconstructne operations as 1t 18 com
monly assumed that one cannot improve the function of these
mutiated hands Rotary angulatory osteotomv affords inval
uable potcntiahties of obtaiming defintte 1mproyement and
an mcreased working capacaty

Hyperextensibility of Proximal Interphalangeal Joint of
Finger Following Trauma. Unhealed avulsion of the palmar
portion of the proximal mterphalangesal joint capsule Jeads to
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characterstic deformity and disability The finger cannot be
fully extended in the normal manner because the proximal
nterphalangeal joint immediately subluxates into hy perex
tensson and the distal joint falls into partial flexion (Fig
150) Robert B Portis® (V.A, Los Angeles) describes hyper-

Proximal fmalanx

Fux. 150 —Patbologle conditin with finger In of daformity noto_edgrs
T R TR L e (e
extension which when active extension of the proximal n-
terphalangeal jount was attempted could be reduced only by
external assistance, and the reduction was accompamed by
anaudible snap Two cases were explored surgically Trauma
1 the first case occurred when a ball struck the tip of the
finger and presumably hyperextended it sharply In the sec-
ond, the finger was injured by the steering wheel 1n an auto-
mobile accident In both the proximal interphalangeal joint

—_—
(8) ] Bove & Jolnt Burp 36-A 1141 1146, December 1934,
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was dislocated After reduction, the fingers were treated
extension in tongue blade splints for brief periods Tmmob:
zation m extension apparently did not close the defect caus
by avulsion of the palmar aspect of the capsule

The best treatment probably 1s immediate adequate redi
tion of dislocation if present, followed by prolonged 1mi
bilization of the joint m moderite fleon Late treatment,
necessary consists m suture of the avulsed capsule to t
base of the middle phalanx and immobilization and rehab!
tation The operation usually should not be done for cosme
reasons Indications for surgery are persistent pan a
sw elling and disabling mstability, in selected cases

Immediate Reconstruction of Major Trauma to Hu
James T Metzger® (Delaware Hosp., Wilmngton) stat
that the role of the surgeon 1s to evaluate results of immedu
or delayed reconstriction of major trauma to the hand wi
a view to reclamation of certain basic functions of the ha
as o umt The normal attitude and balance of the hand ¢
be noted 1 every act The wrist {s stabihized 1n moderate ¢
tenston and shght ulnar deviation and the thumb 1s mn dirt
alinement with the radius with its metacarpal at night ang!
to the palmar plane. All fingers are semiflexed so that t
distance from the finger pads to the thumb pad 1s equal (F
151 A4) Every reconstructive procedure must accept the 1
fation and dependence of distal actn ity on prowmal stabil
as a primary goal and be directed toward mamntaimng 1t
present or reclaimmg 1t if lost

The three objectives of reconstruction are wound closu:
reduction of fractures and maintenance of attitude and b:
ance Itis difficult to determine whether damaged tissue
sunvive Errors concern mainly skin flaps and badly damag
digits Tendmous nervous hgamentous and jomnt structur
can usually be assumed to have a survival potential and the
wmitial sacrifice 19 as 2 rule unwise Nerther s 1t wise to reta
a digit from which the neurovascular pedicle has been d
stroyed. Sacrifice of questionably viable skin and replac
ment by tissue with adequate blood supply 1s recommende

The commonest wounds not in the crush avulsion bla
group mvolve the tendons Divisions of the extensor mech

(9) Delaware M J 77 16 Jacoary 1955,
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nusm offer few problems except when at or distal to the meta
carpalphalangeal joint Traumatic divi<ions are never dis
crete as with the flexor tendons but imvolve the doreal fasca
and are associnted with interruption of the dorsal interosse-
ous attachment Repair to attain maximal ghding function

L A', Il / -

Fig 131.—4 mormaa] attitnde and balnce of band. B and of foserting

C method
a profundos tendon graft. (Conrtewy of Metwger J T Dieh
ware M | 27 16, Janoary 1958 )

demands meticulous diagnos:s of the extent of injury to the
tendon and also to the dorsal capsular mechanism

Divided flexor tendons are a problem only when severed
distal to the level of the lumbnicales The profundus 1s re
paired without difficulty when severed distal to the attach-
ment of the sublimis tendon Repairs are most effective when
the sublimus 1s withdrawn and reinserted as a free profundus
tendon graft. Figure 151 B and C show a palmar Jaceration in
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Flg 152 —4 eary method of 1 dmteral Une by 'l
spexes of fmger fobls Toesdon mads m thls lme ks pot ect_to comiraciom
sarfeces ! hand (Courresy of Metsger | T Delaware M J 17 16, Jonw

workmg
ary 1933 )

whuch both tendons have been divided The sublimis and dis
tal portion of the profundus are diided from thewr attach-
ments through a midlateral inger incision the hine being de
termined as in Figure 152 4 The sublimzs 1a identified at the
wrist and withdrawn The tendon 1s then reanastomosed to
the profundus at the level of the attachment of the lumbnca
les and the suture hine 13 burted 1n the soft tissue of the palm
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The graft 13 threaded through the profundus tunnels to the
distal attachment

Surgical repair of injured tendons requires adequate ex
posure The hand can be frecly meised if the basic prnciple
of the working surfaces and their avoidance 1 remembered
(Fig 152 B) Midlateral finger mcisions should alway s be on
the ulnar side of the 2d 3d and 4th digits but on the radial side
of the 5th The working surface of the thumb 1s radial up to
the metacarpophalangeal joint and then becomes ulnar out
ward along the surface where the thumb and fingers oppose
Palmar macisions should parallel flexion creases but not he
directly in them

In crush avulsion blast wounds fractures can usually be
reduced under direct viston although an x ray study 1s essen-
tial Final wound closure 1s usually done by a combination of
free graft rotated local flap and direct transfer abdominal
flap In resurfancing losses with exposed bone, joints or dam
aged tendons a full thickness skin flap 1s required When a
local rotated flap cannot be used a subcostal or epigastnc
abdommal flap 1s the tissue of choice In general flaps should
be cut quite thin and be no longer than twice their width
The subcostal flap 1s used in resurfacing volar defects The
epigastric flap 1s adaptable to closure of dorsal wounds The
flap must be cut from the ipsilateral abdominal surface so
that the hand lies adjacent to the body rather than across it
This position allows normal moderate extension of the wnst
and a far more liberal range of motion of shoulder and elbow

Final reconstruction will be minimized by early closure
and meticulous care of the ongmal njury

Roller and Wrmger Injuries Clinical and Experimental
Studies Martin A Entin! (MeGill Unn ) evaluated the fac
tors 1 the production of mjury by wringer and roller ma
chies on laboratory animals and correlated the findings
with climeal cases

Microscopcally the roller mnjunes in rats showed marked
edema and extravasation of blood into the subcutaneous and
subfascial tissues as well as betneen the muscle bundles
m the first day followed by necrosss and ulcer formation of

(1) Plast & Reconstruct. Sarg 15.290-312, Apell, 1935
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and that 1t 1s unwise to repair the deeper structures of first ard
has been njudicious

Technic of repair 1s difficult A bloodless field must be ob
tuned with a blood pressure cuff and the wound must be
enlarged pro<imally and distally always to the radial or the
ulnar side of the digit The digntal nerves must be rdenufied
protected and, if necessary repared After the tendons are
identified fine silk sutures arc inserted 1nto the tendon which
1s then drawn through the fibrous tendon sheath and united
end to-end If the profundus tendon only 1s divided 1t can be
united distally to the sublimus tendon If the sublimus and pro-
fundus have both been divided, the sublimis 1s removed be
cause 1if both divided tendons were sutured there would be
three sutured tendons within the confining sheath and adhe
sions would be mevitable A window of the fibrous tendon
sheath about 1 cm 1n length and directly over the site of the
sutured profundus tendon must be removed The tendon
sheath acts as a barrier and would prevent the blood from
gaming access to the site of union

After the tendons and nerves and the skin and subcutane-
ous tissues have been repaired a dressing of soft gauze 1s
placed between the digits A voluminous amount of fluffed
gauze 1s added to provide adequate bulk so that compression
may be applied to the entire hand and digits The digits are
kept in moderate flexion with a sterile alumimnum dorsal sphint.
Splinting must be continued for at least three weeks after
operation until the tendon union has matured The operatne
wound 18 dressed about once a week

[The editor was pleased to note that this splendid surgeon of mjuries of
the hand s recommended that laceratrons within the digits mvolving
Derves and tendons be operated on when the nterval between mjury and
surgery does not exceed two or three hours. If the wound is more than three
hours old or if first aid krs been totally madequate it 1 cectaluly better
to postpone definitive repair of the tendon—Ed ]

Care of Open Injuries of Hand and Fingers with Special
Reference to Treatment of Traumatic Amputations Patrick
Clarkson® (Guy s Hosp London) classifies hand mnjuries as
those due to lacerating violence caused by cutting instru
ments sharp pieces of metal and glass and (2) breaches of the
surface caused by crushing violence which are the open con
tusions seen after the hand has been caught i power presses,

(3} J Bone & Jolmt Surg 37 A:521 526, Jrme 1955
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doors and hammers Open contusions are more seyere than
lacerations of the same extent because of higher incidence of
damage to bone and other deep structures and because of
progressine edema

In breach of the full thichness of the shin, the handis gnven
{ull forma! trentment 1n an operating theater Tetanus ants
toxin 1s given to all patients except those who hasve had the
toxord before or have had allergic complamnts Penscillin 1s
gnen only prophy lactically for mjunies with gross soiling or
when repair takes over an hour

Primary cleansing 1s done first m a 1% detergent by the
patient himself who cleanses the whole limb below the ¢l
bow particularly the nais After local analgesia 1s given 2
secondary cleansing with a second detergent 1s done by the
operator The chief precnution m use of local analgesia 18
avordance of use of epinephrine Routine minimal excisiont 13
done mn lacerations to produce noncontammated nonbeyeled
edges that can be accurately apposed tissue of doubtful via
bility being left at prumary operation

In about 90% of Clarksons cases simple approximation
was the method of wound closure Occastonally thin split
thichness shin grafts or cross finger thenar or palmar flaps
were used Mean healing rate for lacerntions was 8 days for
open contustons 17 days and for soft tissue loss nearly 2
month

The most practicable and certain primary method for gen
eral use 1n repair of traumatic amputation of digats 18 cover
by a thin sphit thichness skin graft when necessary after
antertor shortemng of the exposed phalanx Tlus free graft
repair 18 relatively unsightly and poorly sensitized but is
much more relable than a full thichness skin graft cover
and 1ts performance needs less experience.

The best repair for common mmportant finger tip mnjuries
18 repair by lIike tissue that 1s by thenar or palmar flap
When properly executed these flaps show no disability in the
donor sites and give the best looking stumps and the best
return of sensation

Injunes to the Hand in Children Joseph L. Poscht (De
troit) reviened 187 mnjurtes to the hand in children Over half
occurred 1n the first five years of ife Broken glass was the

4) Am. J Surx 89 784794 April, 1953
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man offender burns were the next most common cause
W ringer and mangle injuries closely followed burns Diag-
nostic difficultres duc to poor co-operation of the child require
observation under anesthesia
Mernon—First aid treatment consists of compression dressing to

e — —

— - ———

Fig 19 (Hl)——Glr‘L 14 mﬂnlh,whhmhmdm of patm of right band
severanes flexor tendons and digial nesvea to middle, tlng and Httle fmgersy
thnnlﬂrr fn.j r,'.:,'d":?'m ndcquneuaﬂrmhnm;:inochwmrdmhhwnn
prﬂf ﬂtm-rdl:hnrum-ubﬁ.nhhndaumrq-iftd"hhmwmm

materia] perves were repained with 60 silk satu
n;l!{ (M)—Gmnwxmﬂrdx!mlh!l(mhim Theve wat no
:‘dhmn-t scpmtion wi rrturniog to pals apd proxioml pottion

{Courtesy of Posck, ] Lt Am. J Surp. $9178+794 April, 1955)

control bleeding Surgical procedures should be ormed
adequate sedation and anesthesia. pert nder
The hand 19 washed with soap and water for 10 mnutes. A blood
pressure cnff 13 used as 2 pneumatie tourmquet. For adequate ex
posure a mud lateral incision is made on the side of the wvolved
finger In the palm, {ncisions are made to follow the flexion creases.
At the end of surgery bleeding vessels are ligated with fine cofton
suture and the slan edges are closed with interrupted Nylon suture,
tPl;'eme cotton or silk sutures are used for the tendons and fine silk for
nerves
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Dressings usually extend from the finger tip to the shoulder
splints can be fastened to the forearm with adhesive tape. A
of panis splint can be molded to fit the dressing securely It s
tant to obtain adeqmate immobilizatlon, often by using a large
dressing The length of hoxpitalization depends on the procedm

Soft tissue 1mjunies may range from small mmor ¢
severe avulsion lacerations and even amputationofam
of the hand Application of split thichness shin graft frc
upper thigh or forearm 1s indicated in these cases
much shin 1s mussing a pedicle can be raised from the
As much length of the digit as posaible should presen

Primary tenorrhaphy can be performed under prope
ditions (Tigs 153 and 154) Fine suture material mu
used and the tendon sheath must be left open Seca
tendon procedures are often necessary and tendon gr
can be done at any nge Posch usually uses the exten«
dons of the toes The graft 1s extended from the dista
lanx of the finger to the proxumal portion of the tent
the palm

Burns of the hand are treated with compression dre:
using petrolatum Skin grafting should be done soon t
trol infection

Usually the injured chsldren need no formal physioth:
Jomnt stiffening does not occur and adequate motion
tained

[The earliest posuble defimtive care as recommended by this
and the use of fine cotton or s1lk for the sirture of tendons and nerves
of less reliable absorbable sotnre material are to be commended. Tk
dressmg fomly bandaged m place not only keeps the extrenuty @t
also greatly reduces post traumatic and postoperative edema. Every
@an who i3 alied on to treat njnes of the hands of children will £
article most worthwhile—Ed.]

Dupuytren s Contracture Statistical Study was cond
by John Yost Thomas \Winters and Herbert C Fett
(Brooklyn) Dupuytren s contracture 1s a deformity 1
hand resulting from pathologic changes in the palmat
neurosis Among 5 062 patients the authors found the ¢
tionmn 171 (337%) Previous series have shown an mcu
of 1 13% The ratio of men to women was 3 1 The age ¢
patients mnged between 37 and 100 and averaged 68

dacna af Nonusrtran & cantrastora 1n thoe oo - aveps dir
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proportional to the age group of patients examned The left
and the night hand were affected in about the same incidence

All49 patients with involy ement of the left hand only were
predomnantly night handed a fact to be weighed when trau
ma 18 considered 1s an ctiologic factor Etiologic considera
tion of trauma should be imited to those who constantly use
such large-handled tools as brooms shovels and picks Inci-
dence of Dupuy tren s contracture 1s far less in \egroes than
mwhites

Inveterate Volkmann s Syndrome Preliminary Report on
Orthopedic Treatment and Surgical Correction of Volk-
mann s Ischemic Contracture 1 presented by R. Merle d Au
bigne and Tran Ngoc Ninh ® Although the extent of the le-
sions produced by 1scherma in Volkmann s contracture 15
extremely varable analysis of symptoms in 12 patients
show ed 1ts basic charactenstic to be deformity of the last four
fingers and the wnist. Proper evaluation of therapeutic re-
sults depends on an accurate appraisal of the state of the arm
and hand before treatment consequently the elements of
deformity and paralysis should be considered separately De-
formity may be shown (1) in flexion affecting the fingers
wnst and elbow (2) 1n extension of the proximal phalanx
and (3) 1n pronation Paralysis which 1s usually confined to
the muscles of the hand and 1n some cases the flexors of the
fingers, 1s often definitive and bevond the scope of surgical
correction Functional improvement can sometimes be ob
tained by palhati e measures such as muscle transplantation

The purpose of treatment 1s twofold to correct the vicrous
positions caused by muscle retraction and to restore power
to paralyzed muscles if necessary Various surgical proce
dures including certan transplantations have been designed
to accomplish both purposes at once complex cases how-
ever are usually attacked 1n several stages The first require-
ment 1s to secure relaxation of the flexors of the wrist when
they are retracted and then to lessen the hypertony of the
long extensors a factor which though often overloohed
plays an important part in the clawing of the fingers Only
when these preliminary steps have been taken can correction
of the finger deformity be successfully attempted.

{6) Rev chir orthop. 41132353 Jan. Mar 1935
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Orthopedic treatment produces the best results 1n farrly
fecent cases whereas in those of more than a year 5 duration
diaphy sial resection of the two bones of the forearm 1s the
least unfavorable procedure w hen perfect]y executed. Paraly
818 that mterferes with opposition of the thumb should al
way 8 be the object of a palliatiy ¢ inter ention preferably an
arthrodesis Tmally, careful re-education centered on the
wrst will make use of the hand possible by cnabling the pa
tient to acquire the necessary new movements Difficult as
the treatment of Volkmann s contracture ts results obtained
by the authors show that improvement 1n both shape and
function can always be expected 1f some such plan as this
modified to suit the requircments 1 each case, 1s pamnstak
ingly carried out It should be remembered that a moderate
final result 1n a desperate case may be a greater accomplish
ment and may mean more to the patient than bnlhant cor
rection of a shght defornnty

THE HIP LLG AND KNEE

Traumatic Paralyses of Sciatic Nerve and Its Branches are
discussed by Jacques O Ramadiec” on the basis of 119 cases
1n which operation was done following imjury

Peroneal nerve mjuries usually produce a pure motor syn
drome and the resultant paralyses are relatnely bemgn
Neurolysia 1s usually successful 1f the nerve has not ruptured.
If neurolysis or suture which should always be tried result
n farlure Lambrinudi s procedure alleviates the foot drop
and often assures excellent function (Figs 155-157)

Lesions of the tibial nerve are more sertous due to the pre
dommance of sensory and trophic changes In such cases
neurolysis suture or nerve graft should be tried In event of
fariure especinlly in cases 1n which a syndrome of sympa
thetic irmtation predominates sympathectomy 1n the form of

(7) Rav chi  orthop. 41 177 190 Apr Jume, 1955
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1 high lumbar ganglionectomy may considerably ameliorate
the state of mjury

Lesons of the main trunk of the sciatic nem e are extremely
scrious when they mclude fibers destined for the tibial nerve
Exploration should be the rule stce ncurolysts gives 75%

155 ~Labrinmdl # operation. (Courtesy of
a1 TS lasbeta or (Courtesy of Rasmadier J O : Rex chbr orthop-

successful results or notably amechorates symptoms A great
majonty of the failures folloned use of a suture or graft
However these procedures should be attempted before re
sorting to amputation In this series amputation was neces
sary 1in half the cases of complete nerve section

In cases in which motor symptoms predominate, Lambn
nuds s operation or triple arthrodesis seems indicated 1f there
1s sufficient plantar sensation and the trophic state 13 satis
factory High lumbar sy mpathectomy appears useful espe
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N

.

Frg 186 (top) —Loes of substance of 1 nerve due to wound
157 (botiom) resalt rnd:lcxtrlrbu.
{(Courtesy of Remadier J O Rev chir orthop 41 177 190 Apr Jeoe, 1955)

crally 1n cases with predommnately pain sy mptoms This pro-
cedure sometimes avords sacrifice of the mb

Slipped Capital Femoral Epiphyais accarding to Alichael
Bonfigho® (State Univ of Iowa) 1s charactenized by gradual
displacement of the capital epiphysis on the neck through
the epiphysial plate At times complete separation of the
epiphysis 18 observed after acute trauma. Mechancal, trau
matic and metabolic factors and an imbalance of the growth
hormone probably combine 1n development of the displace-
ment.

Symptoms appear between ages 10 and 16 affecting boys
2bout three times more often than girls The children are
usually overweight Bilsteral slipping occurs m 25-40% of
patients About one third to one half of the patients are first

(8) J Towa M Soc. 45 189 193 Apdl, 1955
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scen when slipping 1s less than 1 em Symptoms appear 1n
sichously  with internmttent imp and pain in the hip thigh
or knee antenorly increastup on exertion
The most frequent phy sieal finding is restriction of internal
rotation of the lup Lateral x rays are most useful for show-
ing anterior displacement of the nech and downward dis-
placement of the femoral head Presention of further slipping
and closure of the epiphy sial plate ¢an be achteved by immo-
bilization 1n 2 hip spica plaster bandage or by internal fixa
tion of the femoral head with a Smith Petersen nail or with
threaded stainless stecl pins
In moderate to severe shipping symptoms are more pro
nounced Persistent imp and inereasing deformuty are com
monest complaints The extremity may be shortened up to
11mn, and < ray s reveal more displacement of the epiphy s1s
The neck of the femur projects anteriorly and blocks motion
as 1t impinges on the margn of the acetabulum Restoration
of anatomic posttion and prevention of further displacement
18achieved by replacement of the head at site of displacement
or by subtrochanteric osteotomy The epiphy sis 15 fixed with
a Srmth Petersen nail or threaded wires
Acute slipping 1s due to trauma in a normal child or 1n a
patient with previous mimimal shipping The patient refuses
to walk The hmb lies 1n external rotation and motements
are considerably more restnicted Mamipulation and traction
under anesthesia usually complete the reduction before 1n-
‘ernal fixation If the separation 1s more than four wecks old
pen reduction 1s indicated
Slipped capital femoral epiphysis if recogmized and
treated early when shipping 18 mimmal has an excellent
prognosis
Nature and Treatment of Juvenile Slipped Capital Fem
oral Epluphysis Report of Two Hip Arthrodeses Following
Extra articular Nailing H Haferland® (Hamburg) used
extra articular nating 1n a girl 1234 with shipped capital
femoral epiphysis Normal bone structure was found 2
months after surgery after 10 weeks she went to school
and 9 months later the nail was removed. The same treat
ment was used on two boys 16, with the same condition

(%) Chirurg 26.257 264, Jroe 1955
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Both were free from pain and had normal bone structure
seven or eight weehs nfter operation Owing to lack of pamn
neather patient came for follow up exammnations After mine
months to one y ear, 1n evaluating the hips for remoral of the
nail complete arthrodesis of the hip jomnt was found 1n both
boys

Shpped capital femoral epiphy sis 1s due to aseptic necrosis
of the neck and eptphy sis of the femur Extra artrcular nail
mng acts as a stimulus to new bone formation In the cases
in which arthrodesis deyveloped there was no evidence of
wrong localization of the nail icorrect mdication 1ncorrect
postoperatn e treatment or postoperatn ¢ wnfection The pos
sibility of tissue renction to the metal with subsequent
asy mptomatic arthrodesis 1s considered as a cause of the bad
results

Wedge Osteotomy in Advanced Femoral Epiphysiolyas.
The operation 13 performed to mmnsmize traumatization and
facilitate open reduction Enough bone 1 remoyved from the
superior and anterior part of the metaphys:s so that the nech
can be brought nto good contact with the head through
ternal rotation and abduction It 1s important to spare the
periosteum on posterior and inferior aspects of the neck.
Central osteotom) 1« done in the epiphysial cartilage and

13

Fig 1 of left p nme years after ostrotowry and
I el i

S e 3%
a mCthom
T o (Comriety of hcrtous T Ak oribp st U35 0 19500



Flg. 159 (top left) —Bevere slippig of right epipyals,

¥ 160 (1o right) —Severa ot ket cpipiyais
MFn;lsl(c-nﬁmdhmm wced by wedge osteotomy of peck
{Courtesy rmmam.'r Atn rthon. seamlimay 25 4462 19%% )
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peripheral osteotom) 1n the metaphysis of the nech The
apex of the wedge should be situated somewhat ventrally so
as not to break the soft part communications The position
18 then secured with a nail or screw

Tor Hiertonn' (Karolinsha Inst Stockholm) reports 41
cases observed for 2 10 years 3 were eliminated from analy
813 because they showed defimte circulatory disorders m the
head before operation and later arthroplasty 1s planned Op-
eration was bilateral in four nstances hence 38 operations
were performed 1n 34 patients (aged 10-20) Anatormc and
functional results were favorable m 24 (63%) Only two had
less than 80 degree flexion All had leg shortening of 125
em (Fig 158} Inagirl 10 with severe shpping of the right
epiphy sis follow ed several months later by severe shipping
of the left anatomic restoration was satisfactory after reduc
tron by wedge ostcotomy of the nech and fixation with 2
screw (Figs 159 161) Extensive capital necrosis occurred in
five nstances and in mine partial eapstal necrosis and early
osteoarthritic changes appeared Nutntional changes in the
head usually developed relatnely slowly after technical mis
haps at operation

Earlier diagnosts permitting a nulder form of treatment,
should be possible Maximal displacement 1s often due to
repeated shipping Repeated x ray exammations ncluding
the Lauenstein projection are important.

Arthroplasty of Hip Jomnt with Judets Prosthess. M
Hackenbroch? (Unn of Cologne) presents provisional eval
uvation of results obtamed by replacing the deformed femoral
head with an acryhic prosthemis Tither a small prosthesis for
the head only or a large prosthesis for the head and neck 13
made according to measurements obtamed from seral x rays.
Fixation of the prosthesis 1s important to success because the
bone becomes necrotic at points of ugh local pressure from
the plastic In this respect a valgus position 15 better than 2
normal angle of the neck Diseased bone must be completely
removed before mserting the prosthesis as the stump must be
able to withstand pressure and the prosthes:s can be solidly
secured only to healthy bone tissue. Postoperatively motility

(1) Acta orthop. scandmay 25 4462, 1935,
(2) Deutsche med Wcknseh 80 12821787 Sepe. 9 1955
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15 usually pood but there s often no improvement 1 pamn
Best results were obtained m peendoarthroses of the neck of
the femur and 1n recent traumatic hecroses of the head Poor
results were obtained 1n active mflammatory processes and
rheumatord arthrites

Postoperatively prolonged fixation 1s important and no
weight bearing should be allow ed for three months Massage
and exereise are important i rehabihitation of atrophic mus
cles

The widely disergent results reported in the literature are
probably due to differences in indseations and techmes Comn
plications are dislocations and fractures of the femur and
particularly postoperatne pain from many underlymg
causes, such as necrosis of the acetabulum muscle spasm
arthnitte changes and eirculatory disturbances Prognosis
depends on the primary disease

Acrylic Prostheses tn Hip Surgery 1s discussed by R.
Judet? In 789 cases in which acrylic hip prostheses were
used results were excellent in 241 good m 291 farrin 135and
poor m 122 After a one to two year follow up 84+.5% of the
patients reported improvement The procedure proved to be
a delicate and difficult one requinng good traming Besides
1mproper technic or indscation the major causes of poor re
sults were atrophy of the femoral neck and necrosis of the
acetabulum Complications set i mostly during the first 18
postoperative months rarely between the 18th and 30th
months and never after the 30th

In 71 patients repeated surgery was necessary A major
procedure was carrted out m 40 of these, with arthroplasty
repair 1n 21 arthrodesis sn 5 and Whitman s procedure 1n 14

The resection reconstruction procedure using the Smith-
Petersen cup 15 the most comprehenstve endoprosthesis pat-
tern developed so far

Complications of Acrylic Prosthests F Tejera Lorenzot
feviews results of hip arthroplasties in five men and five
women (average age 47) Preoperative dingnoses were de-
generative arthnitis indeterminate arthritis recent intra-
capsular fracture and old intracapsular fracture. Eleven
gfﬂ)l\lcabons occurted n eight patients with nse of Judet s

3} Rev cir orthop. 41325376, 1953,
s‘; Gr ortop y traumsatol, Hllt-mJ 19 7181 Apr Juoe 1955



246  ORTHOPEDICS AND TRAUMATIC SURGERY

acrylic prosthesis These included infection with postopers
trve luxation and death penarticular caleifieation 1n two pa
tients pain at the site of protrusion of the stem intolerance
and mfection 1n four, fracture of the prosthesis mn two sec
ondary varus deformity in one and persistent pamn on walk
g m two The greatest number of complications oceurred
sn patients with sntracapsular fracture of the neck of the
femur

Results with the prosthesis cannot be considered favor
able compared with results obtained mn mntracapsular femoral
fractures treated with a Smith Petersen nail Use of the
acry lic prosthesis has been discontinued 1 all recent frac
tures except when the patient s condition requires rapid am
bulation

Pam has been a constant factor sn arthrosis of the hip
Satisfactory motion has been obtamed Genemnlly speaking,
Judet s acrylic prosthesis has not Ined up to ongmal ex
pectations

Complications of Judet Arthroplasty Due to Foreign Body
Reaction to Nylon Prostheses were observed 1n seven p2
tients by Lows ] Levy Custer P Lipscomb and Henry C
McDonald Jr® (Fort Worth Tex.) In four patients arthro-
plasty had been performed because of malum coxae 11 two
because of an unumted fracture of the femoral nech with 2
nonviable head and 1o one as primary treatment for a high
subcapital femoral nech fracture After surgery with nses
tion of the Nylon prosthesis all had done well ytially and
during the first several months of convalescence Lach ps
tient then began to have paimn and progressi e limtation of
movement m the hup At first roentgenograms showed no
signs of bone disturbance but later a mottled destruction
appeared in the remaining portion of the neck of the femur,
absorption about the stem of the prosthests and osteoporosis
about the acetabulum were noted The more prolonged and
severe the symptoms the more pronounced were the x ray
findings

At reoperation findings were rather umiform No patsent
had any evidence of infection The joint capsule was usually
only shghtly thickened The most dramatic changes were in

(5) J Bone & Jolst Serx 35-A 11751180 December 1934
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the synovial membrane 1n all but one patient a hypertrophue,
yellow cascous appearing villous synosial membrane was
present There were varying amounts of bone absorption
and destruction prnimarily in the neck of the femur The
head of the prosthesis was roughened nonghstening and
worn and flattened on 1ts superior surface The amount of
rougheming and flatteming nnd the associated synovitis and
bone absorption scemed to be mn direct relation to the length
of time the prosthesis had been 1n place and the use the pa-
tient had gien it. Histologic examination 1n two typrcal
cases shoned foreign body reaction

Further Comments on Reparative Surgery of Hip are pre
sented by Ugo Camera® (Univ of Turin) His method of
biologic arthroplasty performed on nearly 100 patients for
ostecarthritis of the hip 1« based on the beltef that the pni
mary anatomicopathologic changes occur 1n the juxta artic
ular osseous tissues and not as commonly held 1 the cart:
lage especually n so-called osteoarthntis of mechanical
orgin Camera believes that the changes in the cartilage
and other nonsheletal tissues are secondary and are mamm
tamned by the bone lesion they are not irreversible but will
regress to the point of anatomic and functional restoration
when the bone lesion 1s cured

This view 1s supported by the fact that in many cases
when a joint 18 exposed at operation the cartilage 15 well
presenied even though the capsule 13 thickened the synowal
tissue swollen the cavity filled with cloudy sanguineous
flud and the cephalocervical edge affected by ulceration
Treatment therefore consists of removing the diseased bone
by subchondral evacuation carried as far as the fermoral
head and the wall of the acetabulum when necessary then
packing the resulting cavitses with small chips of spongi-
033, which may be aatoplastic homoplastic or frozen. These
mplants stimulate the local biologic reactions by improving
nutrition  Electric mstruments must not be used because

¢y produce thermal and mechameal changes in the osseous
bed which alter the trophic capacity of the bone. Because it
respects the anatomic conditions m the epiphysis this oper-
wm not interfere with any subsequent reparr that may

@) Minerva sed 45 13751398, Kov 28, 1954
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Fig 162

163 (bottom)
(Coustery 1 Cametn, T “Tocrva e 45 13701358, Nov 28, 1954)

be needed The anatomic improvement paralleling the chm
cal and functional improvement noted 1 these patients Wwas
reflected 10 x rays made before and after operation.

Since October 1953 Camera has supplemented curative
biologic arthroplasty with varous other technics designed
to improve the static and functional condition of the joint
Indications for supplemental procedures are coexisting oste-
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phytosis marhed deformity of the epphysis and femoral
end and subluxations with deficiency of the roof of the
cetabulum Special care 1s needed 1n diagnosing extrarota-
on of the hip Attempts to remedy this defect by plastic
rocedures on the acetabular roof are useless 1igure 162
hows a case 1n which such a procedure was meffective Cor
cction 1s secured by freeing the greater trochanter from the
ervicodiaphy sial angle not with simple osteotomy but with
n termediate resection of the tuberosits (about 1.5 wide)
Chis resection ts intended to lessen the thickness of the tro-
hanter thus facilitating 1ts mobthization and displacement
nd to provide autoplastic spongiosa for use i packing
\fter mobilization of the trochanter with its muscular m
sertions 1nternal rotation can be secured with surprising
:ase and a hup that could only be shightly bent before opera-
10n can be bent bevond a mght angle Figure 163 shows the
sorrection obtamned 1n a case of osteoarthntis assocated
vith varism In addition to the structural changes produced
in the articulation of the femoral head by epiphysial evacua
tion and packing 1t shows the results of osteoplasty of the
cervicodiaphy siat angle and thinming and distal transpos:
tion of the greater trochanter This procedure has been de-
fimitn ely adopted for treatment of coxa vara 1 general

Patients with pseudocoxitis and chronic pseudarthroses
of the hip also require careful dragnotic study 1f the lesions
are entirely extra articular surgery should be limited to the
pericotylord focus and be supplemented with antibiotic ther-
apy Streptomycin combined with the operative procedures
described has gnen excellent results in tuberculous coxitis
but n this as in other tuberculous conditions prognosis
must be guarded

Resection of Proximal End of Femur to Remobilize Hip
Jomnt 1s discussed by Arnold Sonnenschein” (Unn of in-
chen) on the basis of 71 resections on 63 females and 3 males
aged 8-54 The preponderance of women 18 partly due to the
greater maidence of arthrosis deformans among them The
am was to mobilize the hip jont after drug and physical
therapy had failed to relieve the constant pain and to secure
sufficient function 1n the affected hip

In evaluation of results freedom from pain mobility sta-
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bility and duration of exercise without 5y mptoms were con
midered Results were classified as excellent (Figs 164-167),
good, fair and poor With exceflent results, pain was absent
during exercise extenston and abduction in the lup jont was
free and fiexion was possible up to 90 degrecs abduction to
40 degrees and rotation up to 20-40 degrees Good results
meant recurrence of pan only after extensie physical exer
cise or on change in weather with disappearance on rest or

Fig 164 Oeft)  Untrented ~oagenital soblusation of B
Fin 165 (right) - Execlient result after femoral
0n

T 8, ot o
0 1 4 Fat or paln »et in after four
(Coarteey  { Gombtmacheln’ & Areh orthon o UntabCuir 471144 1933)

r2

with muld analgesics flexion hmited to 4560 degrees and ab
duction and rotation imited to 20-45 degrees ench When re-
sults were fair pam appeared soon after exercise started
with full extension of flexion contracture of 165 degrees,
flexion was passible only up to 45-60 degrees and abduction
and rotation up to 20-35 degrces With poor results hip pain
was present even nt bed rest and the potients depended on
drugs Hip movements were very hnuted Of the 71 hups
operated on excellent results were obtained m 14 good1n 30
fair 1n 19 and poor in 8

It 13 reahized that i no patient has resection nchieved
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complete mobility n ey ery direction Thus—tesection of the
proximal end of the femur hke proccdures using plastic ma-
teral, 1« not an 1deal operation Its success depends also on
the condition of the <oft tissues and musculature around the

Fig 166 (kft) —Excellent
fovalt after femoral resection
or eubluxation

s-umﬂmon:hg'phh‘:

Fig 167 (above) —
h-bkb-cm‘rznm;'ﬁ
of Soanen

! A Arch
S Ahs 19853

hip also imcreased mobility did not always mean reduction
of pain However resection of the femornl head appears
ml.:il:h sn:plerrithau procedures utilizing plastic prostheses
an

acemc;::lu;l‘pe ormed also 1n the presence of an unfavorable
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Ischiofemoral Arthrodeses Study of Results R Weber
A, Coewilliez and ] Deramond® (Berck France) analyzed
results sn the first 50 of a series of 70 1schiofemoral arthro-
deses performed by them since 1951 Forty three patients
had coxalma 4 ostecarthntis probably tuberculous 2 old
osteomyelitts and 1 an meterate congenital dislocation

Frg 168 Mottbeatn of Tramble operation. Top omet. taling 1 gt Bortooe
T ct

rsct, sectn (Courtesy £\
Oct Drz., 1954)

Rev chur orthop 40
Ages ranged from 5 to 47 years and follow-up from six
months to two years mmne months Three methods were
used 1schiofernoral arthrodests with osteotomy of the femur
(Brittain Foley) on 17 patients 1schiofemoral arthrodesis
without osteotomy of the femur (Trumble) on 26 and a per
sonal vanant of the Trumble procedure n which the graft
passes 1nto the 1schium through a tunnel 1n the femur (Fig
168) on7 The sohdity obtaned with the madified procedure
mahes the use of screws unnecessary

() Rev ohdr orthop 40 495513, Oct-Dec 1954
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The onc operative death was duc to unexpluned cardiac
falure at the close of operation 1n a patient wlio had recerved
300 Gm blood and whose treatment throughout the opera-
tion had apparently been correct 11e had been given hexams
um but no connection could be estabhiehed between the re-
sulting hypotension 1nd cardiac fatlure Blood must always
be avmlable for replacement because even wath careful he
mostasts sectioning of the tiha femur and 1schium mevt
tably results 1n a substantial loss of blood A few patients
11 whom controlled hy potension was instituted did not need
replacement transfusions n general however the patients
position duning operation makes establishment of effective
hypotension difficult There was no operative shoch and the
immediate postoperatiy e sequelae were ajway s excellent no
patient had phlebitis or embolism

Consolidation was secured 1n 48 survnnors although 1t was
delayed in 5 by complications A girl 6 required reoperation
because the graft failed to enter sufficiently into the 1schium
In the first of the patients with delayed consolidation a grl
12 the graft was poorly placed but there was extensive cal-
lus formation and one year after operation ankylosis could
be seen in the x rays She 1s now leading 2 normal hife. Post
operatne infection occurred 1n five patients two of whom
had staphylococac hip infections and two tuberculous dis-
ease, Fracture of the graft was seen in two patients each
of whom had had an abscess some months before operation
Arthrodesis was presumably performed while the tubercu-
lous process was developing and the fractures were probably
due to this Fractures of the donor tibia occurred preopera
tinely 1 one patient and 1n two others as a result of falls
after walking had been resumed Some weakness of the tibia
mevitably follows removal of an extensn e graft

The authors never operate without having had the patient
under observation for at least two months during which he
1s Lept at bed rest, in plaster when necessary and 18 grven
antibiotic therapy Studies of the rudiologic and clinical de
velopment and sedimentation rate are indispensable, Per
sons over age 13 can be operated on successfully before the
tuberculous evolution has stopped completely but never
duning periods of activity The excellent consolidation ob-

~
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tained 1n these patients shows that ischiofemoral arthrodess
18 the best method of secuning extra articular hup fusion.
Jschiofemoral Arthrodesis of Hip in Coxalgia, P Ingel
rans, M Lacheretz J Nigoul and N Jouvenet® report re
sults 10 27 patients aged 4-32 years Nine of 18 males and 5
of 9 females were less than age 15 Specific antibiotic therapy
and approximately six months of immobilization preceded
surgery Two techmies were utihzed arthrodesis with oste

t

s A o e

Fix 169 (k‘f:) T { wrthrodess  Co {oa of fractnre sad incor
poTatwn £

R o o et eammne of h'n:nh:hhﬂ-: rion. Tiaay 1%
suriace and at 1n extremity parcion, T \‘sndfn h‘:’
faferlor urface Arthrodeus clmseafly sohd and ut dam
funon of lnferoe mternal extres!! { graft 1o lach

(Coartesy of Ingulrans P et -tv RE m\m 41 314-224 At Jooe, 1937}

otomy and arthrodesis without osteotomy The open meth
od approach with a posterolateral ncision was used

Ischiofetmoral arthrodess was mdicated m the chuldren
because of difficulty of obtaining a satisfactory 1hofemoral
arthrodesis due to the cartilaginous state ot the trochanter
In some patients over age 15 1schiofernoral arthrodests was
mdicated because of osteitis of the shum

There were 24 successful results and 3 farlures The pa
tient s age did not seem to be a determuming fector Satwsfac
tory results were obtamed in the same conditions whether

(9 Rev chir orthop. 41 214224 Ape Jupe, 1935
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adults or cluldren were affected The percentage of compls
cations and of delay ed consoltdation was the same regardless
of the patient s age

To study the evolution of the graft successful results were
considered on the basts of whether or not ostcotomy was
done and the character of the graft In eight cases the graft
fractured and i six an 1schiatic focus of osteoly sis was pro-
duced All fractures healed with consolidation of the graft
(Fig 169) or with hypertrophic callus The foa of 1schatic
osteoly s1s were seen 1n the third or fourth month 1n cases in
which consolidation was slow Figure 170 illustrates such a
case Though radiologic fusion was incomplete at one point
anky losis was chnically almost perfect If a large short graft
1s used 1t may be placed n either an oblique or a transyerse
direction without mncreasing the likelihood of fracture

Osteotomy appears to be 2 pnimary factor 1n the success of
1schiofemornl arthrodesis in shortening the iree part of the
graft and permitting dexelopment of an interfemoral 1schi
atic callus with the graft as a prop The procedure seems to
be of great salue in tuberculosis of the hip

True Lipoma of Menmiscus ts reported in two cases by G
Stedtfeld! (Miinster) A true lipoma of the joint 1s rare Sim
ple hyperplasia of the adipose tissue of the joint capsule 18
not true lipoma Only lipoma with ongin from the memscus
should be called true lipoma of the knee joint

Case 1 —Girl 9 had pain in the right knee. On flexien, a prom
nence was noted laterally There was no inhibihon of motion, and
x ray findings were negative, At operation a tumor histologically
proved to be a lrpoma, was removed from the lateral memiscus. After
four years a recurrence was noted, and the entire lateral memiscus
with the lipoma was removed. Recurrence 13 charactenistic of lipoma.

Case 2—\an, 25 had a lesion of the left medial memscus treated
conservatively four times between 1949 and 1953 A vear later he
reported that the memscus repeatedly jumped out of joint and that
he rednced 1t lumself. There was no inhibition of motion. \ rays re
vealed marrowing of the medml joint space and calafication 1n the
cruciate ligaments. At operation, several loose bodies were found free
1 the joint, and lesions were present on the posterior and anterior
parts of the meniscns. Removal of the enfire medial memscus disclosed
an adipose tumnor connected to 1t (Fig 171) Histologic exammnation
showed several areas of adipose tissue separated from one anather by

(1) Arch. orthop. w. Unfall-Chir 47399404 1935
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Fig 171 (top) —Lapoma connected wnth media! meniscus, Af meniscus 4 B course

S L lipoem 114
Fn‘lz(boﬂ.om) —Parafin section of mte { comnection between meniscus sod
F{:ﬁ: connertivn; ¥ { tty lobules M for course f cat, scs 45
l7melo-xy

lineosin 1 6.
StedtfcMd, G A.rth.nnbop o Unfall-Chir 47 399404 195%)

collagen. At the point of comnection the tissue was irregularly de
posited 1n the collagen tissue. The entire tumor was surrounded on
the surface by a thin mesothelium (Fig 172)

Histologic examination 18 necessary for diagnosis Treat
ment should be total extirpation of the meniscus to prevent
recurrence

Patellar Prosthesis for knees with a defective patella and
other mechanrcal defects has been used successfully by Dun
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can C \cheever? (Houston) i over 40 eases The Vitalh
um prosthesis made 1n three sizes was designed so that the
osseous portion of the patella could be fitted mnto st (Tig
173) A screw transfining the patella and both lips of the
prostheas holds 1t m place when the quadriceps 1s relaxed
When the quadriceps 18 under tension the screw 1s probably
nonfunctional A pg 1s used to facibtate fitting the patella to
the prosthesis

Trcixic—A medan parapatellar meision 1s carned directly into
the joint. The skin is reflected laterally to expose the anterior surface
of the tendon overlying the patella, which can then be turned over
completely exposing sts articular surface. Necessary debridement or
reconstruction on the remaining portion of the joint 1s carried ont. In

O Q@ &>

Fig_ 173 —Vitallinm provikedds. (Courtery { McKeever D Bone
Bure 97 A 10741684 Obiober 1385 ¢J * Joint

all cases, the patella should be trimmed to fit the prosthests. The distal
and medial portion should be preserved superior and lateral portions
are removed. The jig Is applied with points on the phate side, stickang
nto the articular surface of the patella and the rmg on anterior sur

face of the patella. If the pomnts will not engage, a prelimmary cot
may be made to comvert the articular surface to a flat plane. In aline-
ment of the j1g_the wus of the two most promment parts of the ring
edge, which will be 1n Iine with the vertical ridge on the prosthess,
should be in the axds of the intercondylar groove The jig 13 removed

tormed over and reapplied in the same axis of the intercondylar
groove, and closed tightly A dnll (7/64 11n.) is passed through the
drill gude and patella, and the chuck 18 removed, leaving the drill fn
place. The patella protroding through the ring 18 cut off flush with
the ning The remnant should just fill the prosthesis The prosthesis
13 placed on the reshaped portion of the patella 50 that the small facet
ia toward the edge of the inaision. The prosthesis 1s clamped tightly
on the patella, and screw 1s then nserted tightly so that the tip en

gages the threaded screw hole In the prosthesis. If the prosthesis 18

(D J Dane L Todnt Sore 17 A 10741084 Ocirder 100K
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properly applied, 1t will turn over into r functional position so that the
snualler facet faces the medial condyle and the larger facet faces the
lateral condyle Speclal eare should be taken that there is no ridge at
the proximal edge of the intercondylar groove Postoperative efin-
sion can be numnuzed by an opening from the suprapatellar poach
into the space beneath the quadriceps muscle A cotton and elaste
pressure bandage is remoyed after 48 hours and motion 13 started at
once. Weight bearing is started as soon as the extended leg can be
raised. When only the patella is danmged 90 degrees of motien
should be ohtainabf:: within three weeks I ostoperative effusion, if any
should be removed by tapping  Hyaluronidase may be used to assist
absorption. Hydrocortisone may be used intra-articularly if desired

Popliteal Cysts Associated with Undiagnosed Posterior
Lesions of Medial Memscus Popliteal cysts also known as
Baker s cysts popliteal bursitis sermmembranous bursitis
and posterior synovial hermations frequently communicate
with the jomnt through a posterior capsular defect Harold
M Childress? (Jamestown N Y ) found such an outlet 1n
17 of 21 cysts treated surgically

Poplitenl cyst 1s often associated with an ntra articular
pathologic condition any conditron which increases jownt
flurd may cause such a cyst When excessive synovial fluid 18
devcloped within the joint some of 1t 18 foreed through the
posterior capsular opening 1nto the seimmembranous bursa.
The popliteal swelling may persist even though the ongmal
lesion 1n the joint has subsided or has been corrected surg1
cally The action is now reversed and the buraa produces
fluid which 13 intermittently discharged into the joint, 1m
tating the synovial hining and producing an effusion

If x rays are negative and there 18 neither 2 history nor
physical signs of a joint lesion one concludes that the cyst1s
primary and that 1t should be surgically removed That opti
nnsm concerning surgical results 1s unwarranted s con
cluded from a study of 21 consecutive excisions of cysts
T'nere nave 'been no recurrences yet results were unsnihy~
factory 1n three patients These patients had previously un
diagnosed posterior lacerations of the medial memscus as
proved by subsequent arthrotomies Each recovered com
pletely after meniscectomy The meniscal lesions cannot be
detected by x rays or by air injections into the jomnt and 1n
the presence of a cyst the clhnical signs are obscured A

(3) J Bomo & Jolnt Sury 16-A11233-1237 December 1954
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lesion of the postenor portion of the medial menscus should
be suspected even though 1t 13 not evident 1 the x rays
when the cyst has or has had, an associated joint effusion of
unknown ongin Larly diagnosis and surgical treatment of
the meniscal lesion will prevent the formation of such cysts.

Trecanic.—With the patient lying prone and the knee flexed abomt
25 degrees, a cunved longtudinal incision is made convex medially
Usually the base of the cyst covers an aren of the posterior jont Gp-
sule 1 1n. or more 1n dianreter If a communication exists, 1t 1s nearly
alwnys under the tendinous mnsertion of the medial tead of the gas
trocnermus muscle (Fig 174) Air or methylene blue may be nsed to
dentify the opening If the aperture 15 snwll 1ts edges nwy be ph
cated or approximated anugly If the opening 18 large a free tendon
graft 1s used (Fig 174)

Static Deformities of Knee 1n Cuba are sa1d by Justo Pausa
Trujillo* to be due 1n most cases to richets despite the Cuban
sunshine They are more frequent 1n white persons than 1o

¥l 173 (af) Lot e i,
TP O Il sl coberoaty wih corved ket
e '\a N o0 opposite sede. Fffacoment of osteotoaty perforoed
fie 177(M)Mvﬂmmm#mh:&ﬂdm"¢iﬂt

ormaty
1”;C)mﬂr-y-4 Troflle, J P 1 ortop y travmatol, Tabawa 19379 Jan. Mar

(9 O ortop y trewmaty! Habams 19 329 Jao. Mar 1953



HIP LEG AND h\FL 261

Negroes The 780 cases of deformities of the lower himbs seen
at Hospital Mumeipal de Infancin Havana duning 1935-54
were dictributed as follows genu varum 291 genu valgum
283 tibia vara 143 genu valgum with pes planus 36 genu
recuriatum 8 and a few with vanous avsociated conditions
Tibia varz was common n small children genu varum in
those a few months old and genu valgum 1n those who were
starting to walk Figure 175 shows one of the older patients
who had a tvpical left genu valgum which was corrected by
approprite treatment. Many varus deformities were found
1n children who were completely normalin appearance with
out anv clinical, radiologic or hematologic rachitic stigmas
these children can be regarded as normal Treatment was
generally effective but the younger the patient was when it
began the sooner he was cured. Simple methods suchasita
min therapy corrective exercises and orthopedic shoes were
tried first metallic prostheses and plaster casts were used in
more advanced cases Surgical procedures were used only
when the deformity was pronounced Osteotomy with ept
phy siodesis on the opposite side can sometimes be used suc-
cessfully (Fig 176) Figure 177 shows results obtamed by
this procedure 1 a child with o severe rachitic deformuty of
the lower third of both legs

Anterior Tiblal Syndrome Following Arterial Emholism
13 reported by D C. Watson® (Liverpool Royal Infirm ) n
two women over age 50 The syndrome 1s characterized by
pain swelling redness and tenderness in the front of the leg
There 13 mability to dorsiflex the foot and toes The peroneal
muscles are not affected Involvement of the antenar tihral
nerve produces paralysis of the extensor digitorum brevis
muscle and sensory loss on the dorsum of the foot The de
gree of residual footdrop 1s lessened by development of con
tracture 1n the affected muscles In previous reports this syn
drome has usunally followed strennous unaccustomed exercise
molving use of the leg muscles

Woman 70 hypertenmve with auncular fibnllation, ha
pam 1n the left calf beginning seven hours before Tospmil:;:
The left lower limb was cold and pele from the knee downward, and
the pophteal and ankle pulses were absent. Fernoral pulsation was
normal She was unable to dorsiflex the foot and toes. The peroneal

(9 Brir. M. J 11421414 Jome, 11, 1955
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and posterior tibial muscles showed slight wenkness. The left ankle
jerk was reduced and all forms of sensation were diminished below
t}]m left knee. Treatment included paravertebral lumbar sympathehc
block.

Three days later the patient complained of pamn 1n the front of the
left leg The skin over the anterior tibial compartment was red, swol
len and tender The swelling subsided i about six weeks, and the
anterior tibial muscles then felt woody The peroneal and postertor
tibwal muscles regained normal power but there was no recovery of
dorsiflexion of the foot and toes Sensation to light towch and pm
prick returned. About two months after admission the patient was
able to walk, but the foot drop required a toe-raising spring

The two cases suggest that the anterior tibial syndrome
has 1ts ongin m vascular nadequacy Profound arterml
spasm 13 a well recogmzed concomitant of embolic artenal
occlusion The appearance of the syndrome after an mterval
of two to three days in both patients may have been due to
delayed improvement 1n the blood supply to the leg muscles
This would cause swelling of the muscles and 1n the anterior
tibial compartment increased tension might well Jead to fur
ther interference with blood supply

This syndrome should be differentiated from cellalitis of
the leg osteomyelits of the tibia tenosynowitis acute throm
bophlebitis and traction lesions of the lateral popliteal nerve

Experiences m Operative Treatment of Flatfoot Critical
Discussion of Indications. k. Niederecker® (Wurzburg) on
the basis of 25 years experience m operative treatment of
flatfoot reports about 400 cases with 582 operations done 10
the last eight years Operations on 100 patients were per
formed more than three years previously making assessment
of results possible

The type of operation depends on the type of deformty
n general five groups can be differentiated (1) Loose bend
g flatfoot with weakness of ligaments 1n children and ado-
lescents 18 successfully treated by tendon transplant In 36 of
44 cases postoperative resulta were considered very good. (2)
Muscle contracture bending flatfoot without bone deformty
18 treated by operation after failure of conservative manage
ment. Arthrodesis 1s not performed but, as in the first group
tendon transplant vields very good results (3) Congemital

(€) Arch orthep uw Unfall-Chir 47 322-344 1955
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bendiny Batfoot with bone deformity (Figs 178-180) 1n chil

dren, adoleccents and adults {s treated by osteotomy of the
neek of the talus Even with careful techmic talonavicular
arthritia 15 prone to develop making 1t obligatory to have
strong indications for surpery Besides ostcotomy tendon
transplant y< performed Good results were obtained 1n 10 of

Fle. 178-C tal extrepely rolling foot (groap 3) b girl operated o at
Taset, Y, betow § operatirely (Comtt Gt
Arts et u. Unhbcatr &iunﬁsss)u"’s ey of N =

21 cases (4) Bending flatioot with talonavicular contracture
associated with severe deformity and contractures of several
muscles 18 managed by talonavicular arthrodests or osteoto-
my and treatment of the muscular contractures but results
are not good In >4 cases only 17 very good and 5 good results
were obtamed. (5) Severe deformities with congenital mal
formations are treated by osteotomy of the neck of the talus
resection of the joint and osteotomy of the cunerform meta
tarsal jonts Mlobility 1s not anticipated after this procedure
and the foot 15 immobilized for six weeks. Among 20 cases
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good results were obtained in 18 Only 1n the last two groups
of graver deformities 18 arthrodesis necessary Usually mo-
tility of the talonavicular joint can be preserved Besides
these five groups of cases there are severnl types of acquired
defornuties (postpohio traumatic or arthritic)

In o new method of attempted objectine assessment of
function an electric hght attached to the foot projects a beam

Flg 179 (left) —Plaster of paris model { leit foot of glrl befor sbe was opersted
on at age 4

183 (right) —Left {oot § operativel:
HARRR oot Bl § e i e a7 sz 54 1985)

of light on a scale to determine the degree of fiexion and ab-
duction Rotation 1s determined by means of a spint level

The operations should not be performed before age 6 be-
cause of the snabihity of young patients to exeraise actnvely
and because of lack of satisfactory muscular co-ordination
Postoperative treatment by casts dressings special shoes
and exercises 1 important for good results

Further Experlence with Extra articular Arthrodesis of
Subtalar Joiat 13 presented by David S Grice?’ (Chuldrens
Hasp Boston) Surgery for correction of paralytic flatioot
has several major objectives The calcaneus must be replaced
beneath the talus and must be maintained 1n normal relation
to it. The talus must be brought out of equinus deformity
Muscle balance should be restored by muscle transplantation
to avoid recurrence The deformung everting power of the
peroneal muscles should be removed and active inversion and
dorsiflexion restored to the talonavicular area In a child op-
eration should not interfere with the growth of the foot.

Failures in surgical management of paralytic flatfoot have

{7) J Bonoe & Jomt Sury 37 A 246-259 Aprl), 1955,
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been due to madequate replacement of the calcaneus beneath
the tatus, neglect of correcting equinus deformuty madequate
correction of muscle imbalance and oyvercorrection of the de-
fornuty resulting n tabipes varus

Extra articular fuston of the subtalir joint with bone
grafts placed mn the smus tarm (Mg 181) can be performed
quite easily and can provide adequate correction of paralytic
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the folnt, (Courtesy of Grice, D 1) Jolnt Sury 37.A 246
299 April, 1955.)
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1 —Flacement of grafts In

I

flatfoot To presvent recurrence in severely deformed feet 1t
18 necessary to correct the equinus deformity and to restore
support to the talonavicular area. This procedure 15 well
adapted to use m the young child 1n whom the deformity 1s
progressing rapidly The procedure can also be used as an
alternate to triple arthrodesis to correct valgus deformities
1 older patients In feet of adult architecture with severe de-
formity 1t probably 1s impossible to restore the calcaneus
to normal position beneath the talus without resecting the
subtalar joint. Therefore triple arthrodesis 1s pecessary In
the patients i Grice s series solid fusion was obtamned m all
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m whom autogenous bone had been used The height of the
foot was restored and growth mamtared,

In three patients severe equinus deformity was present
preoperatively and could not be corrected at the time of
extra articular fusion of the subtalar joint The fusion re
mained solid but the talocalcaneal bone mass became dis-

Fig 182 —Bay 10 'bwn L(:Jstllndbrlctldumc‘“]::f
equmas deformity At nge 6, mrymmr‘f-;cdby-'dmun-mw
r:w-:“ht:&hmcdmdwm- e 'bcmn.hus‘md Hg?

ntvicular Correction ed Bone
Swrx 3 A 246255 Apell, 1953 (Commcay of Grice, D 541

placed mto valgus deformuty within the ankle mortise In
one after the deformuty had recurred the heel cord was
stretched by means of a series of wedging casts until the
equinus deformty of the talus was corrected The peronacus
brevis was then transplanted beneath the talonavicular jomt
and 1inserted into the navicular The deltoird ligament was
tightened and the deformity was corrected Correction was
maintained after the secondary procedure (Fig 182)

Fusion of the subtalar joint with autogenous bone grafts
i the sinus tarsi 1s primarily extra articular arthrodesis
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which does not interfere with the growth of the foot If this
procedure 1« done in combination with tendon tran<planta
tion to equalize muscle strength <atisfactory correction of
the deformity can be obtaned

AMPUTATIONS \ND PROSTHILSES

Prostheses for the Juvenile Amputee, George T Aithimn
and Charles H Frantz* (Grand Rapids \ich) state that
children as young as 12 months can stand on an artifictal hmb
and quichly learn to walk The functioning of the amputation
stump 1n a prosthesis aids in stimulating growth of the shele-
ton and soft parts People who walk best on artificial limbs
are those who were fitted at an early age. The upper extren
ty prosthesis must await development of a maturnty level
sufficient to tolerate and mobilize 1t. This 18 achieved at the
level of intellectual and motor development of about 4 y ears
An artifical arm apphed at this age will allow a full year of
traming and acquamtance and mastery of an acceptable de
gree of shill before the child enters kindergarten

Although the recommendation for a lower extremity pros
thesis 18 readily acceptable to parents they often reject an
upper extremity prosthesis This phenomenon usually per-
tains to girls with the relnctance exhibited by the mother

It 1s fallacious to expect the young amputee to wear an
upper extremuty prosthesis all of lus waking hours The goal
13 functional skill and appreciation of the prosthesis 1n offer
ing the skill. The advantages of the apphance will be mam
fested 1n chores schoolroom actrvities social functions and
certan recreational activities The danger of a wooden fore-
arm and metallic hook 13 evidenced 1n body-contact sports
The prosthesis need not be worn duning such actnities

The appreciation of the child s stage of motor skill and
emotional dexelopment should aid in forming a common
sense outlook toward the use of an upper extremity applance

() AMA.J Die Ci. 89 137 143 February 1955
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The young amputee properly guided, will show progressne
development 1n skilful use of the artificial limb which 1
varymg degrees tends to parallel his normal prehensile mat
uration pattern

End Results in Suction Socket Proathesis for Above-Knee
Amputees are reported by Augustus Thorndike® (Boston) m
2 184 patients attending 30 Veterans Adminstration chnics.
Almost 85% of the amputees hay e used this type of prosthes:s
for seven years

Analysis of the 15 7% (343) failures show ed that the great
est number occurred 1 early stages of the program and that,
as the surgeon and prosthetist ganed i experience and
judgment the percentage of failures generally decreased.
Usually after formal traming of surgeons and prosthetists
perseverance 1n overcoming inevitable imitial difficultres
Teads to attamment of skill wisdom and confidence which
lead to wiser selection better and more rapid mital fitting
fewer revisions and less strain on patient motivation

The amputee must have a well muscled and contoured
stump Firm muscles and a mimimum of fat simplify obtan
1ng a good fit and decrease the number of adjustments needed
to maintain an accurately fitting socket. Strong muscles are
needed to control hup action Actively contracted musclesin
crease circumference of the stump causing tight contact with
the wall of the socket assisting the stump to carry the pros
thems and reducing negative pressure generated dunug the
swing phase. The amputee must live near the hmb shop for
multiple check ups and socket adjustments dunng the first
six months trial of the socket He must be employed where
he can obtain leave to visit the shop and climic frequently
and he must be motivated to devote the tume necessary for
galt trmming with the new prosthesis

He should mamtain body weight while undergoing adyust
ments and training Gain 1n weight multiphies the problems
of fit and alinement and loss 1n weight causes shrinkage of
the stump and the frequent complaint of loss of suctton
often uncorrectible to the patient s needs

Skin diseases the result of friction or sebaceous glands
causing cystic degeneration end furunculoms and certain

(9) Am. J Smx 85 915923 Apcl, 1953
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allergc reactions, arc often aggravated or caused by poor fit
and almement or by tmproper fimsh of the sochet wall

Incidence of faillure may be reduced to 5.9% which has
been reported 1 the Veterans Admimistration s six most
successful chmes

Syme s Amputation J I Shelswell' (Royal Nat’l Ortho-
pacdic Hosp London) reviewed 305 Symes amputations
performed on 302 patients. Twenty-eight were immediate
failures in that reamputation was necessary within less than
a year Later the amputation became unsatisfactory mn 45
more patients Commonest cause of failure was a vascular
syndrome characterized by coldness blueness congestion
and eventual ulceration or gangrenc. Vascular isufficiency
caused failure 1n 22 mnstances and came on with remarkable
regulanty about 20 y cars after amputation Probably the in
terference with the anastomosis around the ankle joint at the
time of amputation permanently diminishes the blood supply
to the Joner part of the stump Second commonest cause of
failure was sepsis occurnng 1n 19 patients Such mimor com
plications as aching pain 1 the stump callosmity formation
chilblains and edema, caused enough symptoms to make
above knee prosthesis necessary in 31 patients Syme s ampu
tation caused no difficulties 1n 201 patients

1t 13 concluded that the Syme s amputee can do anvthing
that the below knee amputee 13 capable of doing and has cer
tamn benefits the latter does not have.

(In selected cases there 13 no other ampmtation which 5o pearly ap-
proxamates normal fenction and endurance. Failures of the Symes am
putation are the result of poor selection (marked arterloscleroms or ex
tensbve scarring of the heel aap) or faulty surgical technic, with resultant
injury to the arterial blood supply to the heel cap —Ed.]

Transmetatarsal Amputation in Peripheral Vascular Dis-
ease. Herbert E. Pedersen and A Jackson Day® (Detroit)
believe that, 1n properly selected patients with peripheral
vascular disease transmetatarsal amputation results 1n an
excellent functioning extremuty with relief from symptoms
and that 1t often prevents a more disabling amputation at a
Tugher level With gangrene himited to toes removal of all
the toes 13 indicated both as treatment for the presentmg
disease and as a prophylactic measure

(1) Lancet 2 17961199 Dac. 25 1954
(2) J Bome L Jolnt Sary 36-A 1190-1199 Deceraber 1954
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If the skin on the dorsum of the foot 18 warm and has good
nutrition success can be expected. Many patients fall mto
a borderline category and must be advized that the possibil
ties of healing are questionable. The preoperative period of
preparation 1s considered the most important factor in deter
mining success During that period of two to three weeks,
the patient 13 restricted to bed rest with the extremty flatn
bed and the head of the bed elevated o few inches It 1s hoped
that rest will decrease the airculatory requirement prevent
additional trauma allow control of infection and prevent
extension of gangrene

Presence of infection should be assumed 1n all patients m
cluding those classified as having dry gangrene or ischemuc
necrosis All patients are given antibiotics and loose sterile
dressings are worn at all times The dressings are removed
once or twice dailv for a 15 minute foot bath 1n tepid water
to which some white soap has been added The foot baths
promote dramage and allow a gentle debridement. Only
when infection has been completely controlled and there 1s
no progression of gangrene can transmetatarsal amputation
be considered

The amputation level 13 just proximal to the metatarsal
heads As atraumatic a techmic as possible 1s mandatory
After operation the patient returns to strict bed rest At least
half the sutures should reman 1n place for two weeks Buer
ger s exercises are begun 10-14 days after operation 1n prepa
ration for ambulation at 3 weeks by that time healing 13
usually complete 1f 1t took place by pnmary intention

‘With the technic descnibed 23 amputations were done on
21 patients with peripheral vascular disease—3 for thrombo-
angntis obliterans 5 for artertosclerosis and 15 for diabetes
with arteriosclerosis Primary healing followed eight mnera
tions small granulating areaa- weh are expectf, 1
are present after four sec bing followe.
two resulted 1n gross fm];: commones a

delayed healing are mar, of the

and wound infection. Wo < shoul
1n the same fashion in w 3 Prepa
gery surgical removal of dary o

akin.e should be avo
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While 1t 1s true that the poorer the circulation the less
chance there 13 of healing success or failure cannot be de
termined on the basis of palpable pulsation It 1s probably
determined by the extent of collateral arculation develop-
ment. None of the objectine methods for determining this
factor are as successful os mspection of the leg for the color
and nutntion of the shin and subcutaneous tissues palpa
tion for warmth and chnical experience.

Although little work has been done on the problem there
15 some experimental and much chmeal evidence that trans-
metatarsal amputation takes great advantage of the collateral
crculation as it develops m the leg

Cniteria for and Results of Transmetatarsal Amputation
for Ischemic Gangrene Henry Hamowic® (Montefiore
Hosp New York) on the basts of experience with 59 cases
discusses critena for transmetatarsal amputation 1n patients
with gangrene ulceration and infection of the toes assoct
ated with obliterativ e artenal disease The main indication s
gangrene of one or more toes A sharp hne demarcating the
lesions 18 a fav orable sign for a successful outcome In chron-
1c ulceration of the toes or ball of the foot 1n patients with oc-
clusive artenal disease assocated with diabetic neuropathy
and occasionally with metatarsal osteomyelitis transmeta-
tarsal amputation through skin with normal sensation 1s of
value, Local mnfection and the condition of areas adjacent to
the lesions are of major importance 1n determining the ad
visability of amputation Although the presence of a popht-
eal or pedal pulse appears to insure prompter healing of the
amputation wound, absence of these pulses 1s no contramndi-
cation to surgery at this level, In contrast, the degree of col
lateral arculation available 1n the forefoot appears to be the
deasive enterion Local pain 1s not a contramndication How-
ever radiating pain toward the ankle or leg often unrelieved
by narcotics indicates a poor prognosis

Adequate antibiotics and preoperative asepsis of the skin
(washing once or twice daily for about a week) greatly en-
hance the possibility of a successful outcome with this opera-
tion The lines of skin incision are shown Fignre 183 No
forceps are used 1n handling the flaps Atraumatic handling

(1) AMA. Arch. Sary. 7014551 Jammry 1955






SURGICAL AND DIAGNOSTIC TECHNICS

Diagnotis of Orthopedic Lesions by Aspiration Biopsy
Results of 1061 Punctures Carlos L. Ottolenghy' (Buenos
Aires) states that asprration biopsy 18 simple and carries no
nish to the patient Aspiration can be done 1t various pomnts
thus increasing the chances for a correct diagnosis Deep

Fig 184 —Instraments
ch.huvh.h)nm.mnmimr\d‘n&n &b to 10th cm., and €
poetle, T8 eyl Pl Ao I et s LR i

1 mm,
37.A 43464 June, 1935

aseembled A -ml:;:r'.purdlamldnﬂ aspiration needls,
Tom

areas can be reached which otherwise would require major
surgical intervention Usually the patient need not be hosp:-
talized. Aspiration biopsy does not exclude open biopsy nor
1s 1t disadvantageous to later surgicel or < ray treatment.
However 1t should be done before any kind of treatment 13
started

A special sct of instruments was developed for aspiration
of the spine (Fig 184) The correct position of the needle 18
atanangle of 35 degrees this corresponds to the angle of the

() ] Booe &k Jeiut Burg. 17 A1443464 Jooe, 1955
273
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guide (Fig 185) Because of anatomic difficulties which 1t has
not been possible to overcome aspiration biopsy of the ver
tebral bodies between the 1st and 10th thoracic vertebrac
cannot be carried out with this technic.

Of 1061 aspirations 895 (84.3%) gaye positive resuits 45

4

[ ———

183 —Guide in place with needle reaching vertebal
CE J Booek]denr[nHAMW Jume, 1951;0)&’

(Courtesy of Ott>-
(4.25%) doubtful and 121 (11 4%) negative. Punctures were
made 1n nearly all bones of the skeleton except those at the
base of the skull and the vertebrae between the 1st and the
10th thoracic levels Of the 895 positive results 871 were
confirmed by open biopsy surgical exposure of the leston or
the chimcal course The greatest number of diagnoses were
for malignant tumors

The benefit derived from aspiration biopsy 1s well shown
m the case of a girl 15 who had been treated for tuberculosis



TECHNICS 275

[
!

3

| SV —

Flg 1#6.—~Fwing s sarcom of sacrofllac Joint (Courtewy of Ortobemghi, C. E.
J Bone & Joint Surk. 37 At44)464 June 193%)

of the sacrorhac jomnt Aspiration biopsy showed the lesion
to be a Ewing sarcoma (g 186)

[For lesions in hones easily accessible, open biopsy is to be preferred.
Adequate abnormal tissue to provide a comprehensive mcToscopic section
can always be obtained if the surgeon is competent. Very often the dag
nois can be established by the gross appearance and a frozen section, In
many cases, defintive treatment can be cartied out at the time of taking
the blopsy specimen by excision of the lesion or as m oue case, which
proved to be a metastatic caremoma of the femur with pathologre fracture,
msertion of an intramednllary rod to stabilize the bone fi For

Tesions of the vertebrae, ischrom and other areas not readily accessible for
open operation needle biopsy 13 a most helpfal procedure and should be
wed by all surgeons The editor has had the good fortune to see
the slill with which Ottolengh: is able to obtan dhagnostic maternl by
needle biopsy of a lesfon of a vertebral body —Ed.]

Transplantation of Posterlor Tibial Tendon. Melvin B
Watlins James B Jones Charles T Ryder Jr and Thomas
H Brown Jr* (New York Orthopacdic Hosp ) report on
23 tranaplantations of the posterior tibial muscle and tendon
through the interosseous space to the dorsum of the foot
done on 26 patients since September 1951 Postenor tibral
transplantation cannot be expected to produce positie cor-

(D ] Booe & Joint Surg I6-A 1181 1189 December 1954
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rection of a fixed deformity any more than can other tendon
transfers Therefore any structural equinus ‘arus or other
deformsty should be dealt with before transplantation so that
the foot can be placed mn neutral position with at least 90 de
grees of dorsifiexion Postoperative rehabilitatson 1s simplt
hed when the patient has already learned to contract the
posterior tibial muscle independently and voluntanly When
possible he should be educated to do so preoperatively
Tecunic.—The procedure is carried out through three meisions.
The first one is on the medial border of the foot along the course of
the posterior tibml tendon, from just belon the medial malleolus to

Fig. 187 —TFlirnt Incison I thins, ot «l. T Boue & Jaimt
Sary 364 1181 1189 D«cmgmu?(')“ Ao M Bn e

the medial cunesform (Fig 187) The tendon is freed from its sheath
and incised distal to its primary mnsertion mto the tuberosity of the
mvicular As much length of tendon as possible must be obtuned.

The second 1ncision 18 made parallel and lateral to the loner third
of the crest of the ibiz (Fig 188) The deep fascin 13 operred and the
anterior tibal muscle retracted laternlly exposing the mnterosseous
membrane The membrane 13 Incised through sufficient leogth to allow
the belly of the posterior tibizl muscle to fill the interoascous space.
This important step actirally converts the posterior tibul muscle from
& posterior to an anterior postion Pressure from behind causes the
muscle to bulge 1nto the space and the tendinous portion to become
visible distally A blunt imnstrument 18 passed about the muscle and its
tendon pulled out. Gentle traction on the distal end of the tendon
brings more of the muscle belly into the anterior compartment of
the leg Injury to the posterior Ginl vessels and nerve is avoided by

keepmg the instrument close to the muscle 1n pulling it through the
interosscous space.
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The third incision 1s made on the dorsum of the foot over the de-
sired site of the new insertion. The posterior tiblal muscle is passed
beneath the anterior tibal tendon and through a subentancous tunnel
to the dorsum of the foot (Fig 189) The length of tendon available
may alter the plan of lncation il method of insertion, In general the
location should depend on the degree of imbatance and power of the
remaimng musculature

The most favorable results with this procedure may be
expected in the varus foot with an overactis e posterior mus-

188 —Secand inclsian. (Co { W atkén L, of af Bone
htﬂf&mmnm Tster, (Coartesy of Watking, 31 B, ot ol J & Jotat

cle, good calf muscles and a deficit 1n pow er of the muscles of
dorsifiexion  Cerebral apastic paralysis and antertor polio-
myelitts were the commonest conditions for which the op
eration was performed The others were congenital clubfoot
spna bifida an atypical form of muscular dystrophy Char-
cot Mane Tooth disease peroneal paralyms secondary to
trauma and Friedreich s ataxia. Each patient had postopera-
tve immobilization which mamntained maximal ankle dors:-
flexion

Of 25 patients eligible for final evaluation 17 had excellent,
7 good and 1 fair results

Transplantation of the posterior tibial muscle and tendon
through the mterosseous space 18 a valuable procedure and
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¥le. 185 —Pomerx 1hial tgmdon peaeed to dane of (oot (Coartesy of T atkins,
M. B e« ] Boms & Jaint Sary A 1181 1189 December 1954

can be relied on to restore actrve dorsiflexion of the foot. The
operation 18 applicable to a wide variety of conditions 1
which the posterior tibil muscle has good power and there
18 2 need for an additional dorsifiexor of the foot

Complete Muscle Transpomution 15 reported by E. R.
Schottstaedt Loren J Larsen and Fredenc C Bost® (Sao
Francsco) The procedare 1s used 1n reinforeing or replacing
muscle function lost by paralysis absence of muscles or con
gemtal abnormalities To reinforce or replace efbow flexion
the chondrosternal two thirds of the pectoralis major ss trans-
posed to extend from the coracord process of the scapula to
the radial tubercle (Fig 190) After this operation a boy,

(6) J Boms k Jolat Surg 37 A 897 919 October 1935
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aged 6 with hilateral congemtal absence of clbow flexors
could Iift both hands to the mouth and could flex either el
bow to 90 degrrees (1ig 191) Elbow flexion can also be re-
placed or reinforced by trnsposing the latissimus dorsi to
extend from the coracoid process of the scapula to the radial
tubercle To remnforce or replace elbow extension the latis-
simus dor<i may be transposed to extend from the acromion
to the olecranon (g 192) as< demonstrated mna girl aged 5,

Flg. 190.—)Mwicle transposition to reinf:
Sﬂs:b’:{‘mdtoﬂi.,

b orgin. (;
919 October 1955

~3

tace elbow flexion & Insertlan,
Bano & Jolnt Surg. 37-A.897

;"ltlh paralytic poliomyelitis with triceps function complete-
y lost.

Other successful muscle transpositions performed by the
authors include (1) transplantation of the sternocleidomas-
toid ongin to the acromion to remforce scapular rotation
(2) transposition of the pectoralis major to extend from the
mastoid process to the third and fourth ribs to reanforee neck
flexion and head balance 1n o patient with bilateral parnlysis
of sternocleidomastord and scalemt muscles and (3) transpo-
s1tion of the sternocleidomastord to extend from the malar to
the mandible to replace the masseters and improve mastica-
tion In an operation performed too recently for evaluation,
the sternocleidomastord was transposed to extend from the
fascia anterior to the ear and from the outer zygomatic arch

to the lips to replace the orbicularis ors P

’



)
191 —Left sctively degroes sguingt fter tranepositios
d?ﬂwﬂh ror “(Courions” of Sobammmer R T A ey Burr.
3 7919%19!,)
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Otlhier possibilities for transposition include use of the Ja-
tissimus dors as an exten<or of the hedd and nech  posterior
transposition of the pectoralis major to mahe an cfficient
clbow extensor and tran<ference of the gracilis and adductor

u_,nf‘ :::I—)(!E;l- |r'ln7|c:g::1 mrdrdné.m; or v h«ﬁmuwle?ﬁngn . Jlmzr7 o
ta oy
el n "sn’l-)y o o t, 1] 131 4 1

longus to replace a paralyzed rectus abdomims Before con
sulenng such transpositions one should be certan that the
muscle to be transplanted does not represent the only remain-
mg motor for a vital function which 1t 1s accomplishing 1n 1ts
onginal site

Transverse Anterior Approach to the Hip according to
J Vernon Luck” (Los Angeles) has proved helpful in carry
mg out a wide range of operatn ¢ procedures such as arthro-
Plasty of the hip open reduction of fracture of the hip pin-
nng or grafting of fracture of the neck of the femur
replacement and fixation of slipped capital femoral epiphysis
and insertion of an upper femoral prosthesis

The landmarks for this transyerse approach are the anten-
m'&ﬂ’lor iliac spine, the greater trochanter and the sym

() ] Bone & Joint Surg 37 A 534336 Juue, 1955
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physis publs To locate the femoral henad, the usual surface
hne s projected betw een the antertor superior thac spine and
the £y mphy s11 pubis The femoral head is below the midpont
in that hine. The greater trochanter 18 subcutancous

Tresinic—The patient is placed in supine position. The medsal
end of the transverse skin incision should He over the femoral head
It {s begun just lateral to the midpoint hetw een the anterior-superior
{Hae spine am the symphysis publs directed lateralward in the skan
lines In or near a flexor crcase of the hip and cnded at a pont lateral
to the femur n the region of the greater trochanter If the hip is
placed in shght alxluction and flexion the intertrochanteric area will
lie beneath the incision Before the transverse sectioning of the ten
sor fascuae latae when required subcutaneous fat and skan are dis
sected from the fascia lata and the tencor muscle for 2.5 or 5 em above
and beJow the level of the skin incision The tensor fasciae Iatae is
identified by sectioning the fascia lata laterally over or distal to the
trochanteric area. Tlre nerve enters the muscle postertorly 1n its prox
wal half and 15 not disturbed since transverse <ectioming 18 carried
out 1 the dictal third of the muscle.

After the fascia lata and tensor fasciae latae have been retracted
proximally and distally the sartorius rectus femoris and 1liopsoas are
tetracted medially (Fig 193) The capsular attachments of the rectus
femorls are dissected from the capsule to facilitate medial retraction.
Whether or not its ongin from the antertor inferior ihac spine is
sectioned depends on the extent of exposure of the acetabulum re-
quired. When the tensor fascine latae has been completely retracted
1t may be unnecessary to section the rectus femors for an adequate
view of the acetabulum.

Laterally the approach may include detachment of the glutens
medius and gluteus mmimus with or without detachment of the
greater trochanter If necessary transplantation of the greater tro-
chanter distally can be carried out with ease Extension of the incision
1 the fascia lata upward between the postertor margin of the tensor
fascae latae and the anterior nargin of the gluteus maximmus frequent
ly makes 1t unnecessary to divide the tensor fasciae latae transversely

When only the hip joint proper is to be opened and explored, as 1n
bopsy the transverse incision need not be carried so far 1aterally
The tensor fasciae latre may be retracted and need not be sectioned
€ven m extensive operative procedures, 1f the tissues are relaxed and
lead themselves to wide retraction.

Closure of the operative wound 1s facihtated by moderate flexion
of the hup.

In Lucks experienice the transyerse anterior approach n
properly selected cases has the advantages of bemg direct
versatile, simple and relatively bloodless
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tibia. Proper placing of the imb and nigorous immobihization
wa full plaster east, including the thigh on the opposite side
for three or four months, depending, on the patient s age, are
essential If < ravs are satisfactory the full cast can then be
replaced by a smaller one and walking begun

Careful choice of the time of operation inststence on six
months prevtous immobilization 1n plaster, administration

Fle. 196 —Resalt of Dristaln operation after about six months n case of oid
exalqn wilh exteanive destroction and thon, (! ¢ Bevasmy Jn and
Kendhier 13 e i oaon T O e 04 I

of 100-120 G streptomycin supplemented by 1sontazid and
radiographic evidence that the tuberculous process had been
stabilized three months before operation led to success 1n 22
of the 25 patients with caxalgia The Brittain opesation pro-
duced shghtly better results (Fig 196) wath only one failure
I 16 cases, compared with two failures in 9 cases with the
Trumble procedure. The 20 patients with nontuberculous
conditions were generally much older than the others sever-
al being in their 508 and 60s As a rule operations of thrs
type are not advisable mn fatigued obese or cardiac patients
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or those with venous disorders predisposing to phlebitss or
embolism Most older patients however, had undergone
surgical procedures that made mtra articular arthrodess im
possible Even so there were 15 successes showing that
1schiofemoral arthrodesis has a defimite value in certain com
plex cases

Arthrodesis of Hip in Wide Abduction 1s discussed by
LeRoy C Abbott and Donald B Lucas® (Univ of Cahfor
ma) Arthrodesis of the hip joint 1s often difficult to obtain,
even under the most favorable conditions It usually 1s per

Fig. 197 (above left) —
Preoperative  ponnion,  with
greater trochanter opposite
acetabulum.

Fig 198 (above) —Place

{ greater trochanter In

Fiy 199 (laft) —Soboo

chanteric osteotont

ofB L. Ci

and Locas,

omt 8 ry 3&A {1211140
1984 )

formed to halt disease process relieve pam or provide stabil
ity 1n the jomnt. Indications are massive destruction of the
hip jownt following tuberculosis or pyogemc mfection nod
union of the femoral neck with aseptic necrosis of the head
1 cup arthroplasty with sepsis 1n long standing 1rreducible
dislocation of the hip and 1n Legg Calvé-Perthes disease,
after failure of other methods

Frequent failure to obtain bony fusion 1n these patients led

(9) J Booo & Jolnt Sarg 36-A 1129 1140 December 1934
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to developmient of treatment which was ealled arthrodesis of
the hip 1n wide abduction The method as onginally de
scribed was done by (1) correcting the deformity, (2) arthro-
desi< of the hip 1in wide abduction and (3) reduction of the
widely abducted position by subtrochintenc osteotomy
(Fig< 197 199) Current modifications of the earlier method
of operation include carlier performance of the osteotomy
(four 1o eight weeks after arthrodesic) and elimsation of
penods of correctis e traction before and after surgent
Trenvic—~A Smith Peter<en incision 15 marde to the hip jomnt
Thorough acetabular débndement is done. Cortical bone 13 removed
from the acetabulum and the greater trochanter With the extrenuty
abrlucted, the dennded sorface of the greater trochanter 1s impacted
into the acetabulum Usmlly 45 degrees of abduction 15 necessary to
accomnplish this \o attempt 15 mde to secure correct position of
frmetion  the sole a1m 15 10 sceure bony wnion Position 1s mamtamed
by a hip spiea east applied bilaterally” Roentgenegrams are made to
k povition If the fusion «te 15 snlld <ix to eight weeks later on
chmel and x ray examnation transierse subtrochanteric osteotomy
15 done about 5 em. di tal to the lesser trochanter Position of abduce
tion of 5 10 degrees flexion of 35 degrees and lateral rotation of 10
degrees 14 obtained and mmntained by hip spica. The cast 1s main
tamed until the osteotomy site has healed. \\ eight bearing 1s resumed
gradmlly and shortening 1s compensated with a heel hit.
Abduction arthrodesis provided a large area of contact
between cancellous bone surfaces with excellent circulation
firm appoaition and good immobilization favorable to unton
Important to maintenance of contact at the site of fuston 15

the axial impaction provided by tightness of the adductor
muscles
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or those with venous disorders predisposing to phlebitis or
embolism Most older patients however had undergone
surgical procedures that made intra articular arthrodesis im
possible Even so there were 15 successes shomng that
1schiofemoral arthrodesis has a definite value 1n certam com
plex cases

Arthrodesis of Hip in Wide Abduction 1s discussed by
LeRoy C Abbott and Donald B Lucas® (Unn of Califor
nia) Arthrodesis of the hip joint 13 often difficult to obtam
even under the most fayorable conditions It usually 13 per

Flg. 197 (sbove left) —
thre | poaton, with
groser trochanter  oppoalt
acetal
Fig 198 (abore) —Pace-
ment of grester trochenter la

Fig 199 (kit) —Subtro-
ehanteric

md(Lnan, °{n N
3

m 36-A {lnuw.
1954 )

formed to halt disease process relieve pam or provide stabil
1ty 1n the jont. Indications are massive destruction of the
hip jont following tuberculosis or pyogemic infection non
union of the femoral neck with eseptic necros:s of the head,
m cup arthroplasty with sepsms 1n long standing irreducible
duslocation of the hip and in Legg Calvé-Perthes disease,
after failure of other methods

Frequent failure to obtain bony fusion 1n these patients led

(%) J Bone & Jolot Bary 36-A 1129 1140 Deexmber 1954
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to der elopment of treatment which was called arthrodesis of
the hip 1n wide abduction The method as ongimnally de-
scribed was done by (1) correcting the deformuty, (2) arthro-
dess of the hip 1n wide abduction and (3) reduction of the
widely abducted position by subtrochanteric osteotomy
(Figs 197 199) Current modifications of the earher method
of operation include earlier performance of the osteotomy
(four to eight weehs after arthrodesis) and elimmation of
pertods of correctin e traction before and after surgery
Trcuxic—A Smith Petersen incision 1s made to the hip joint.
Thorongh acetabular débridement 1s done. Cortical bone 13 removed
from the acetabuium and the greater trochanter 1Vith the extremity
abdocted, the denuded surface of the greater trochanter is impacted
wto the acetabulum. Usually 45 degrees of abduction 18 necessary to
accormphish this, No attempt 1s made to secure correct position of
function the sole aim 15 to secure bonv umion. Pasition is maintained
by 2 hup spica cast applied bilaterally Roentgenogrims are made to
check position. If the fusion site 1s solid si1x to exght weeks later on
clmical and x ray examination transyerse subtrochanteric osteotomy
18 dond about 5 cni distil to the lesser trochanter Position of abduc
tion of 5-10 degrees, flexion of 35 degrees and lateral rotation of 10
degrees 15 obtamed and mantained by hip sprca. The cast 1s main
tamed until the osteotomy site has healed. Weight bearing 1s resumed
gradwally and shortening i1s compensated with a heel lift.
Abduction arthrodesis provided a large area of contact
between cancellous bone surfaces with excellent circulation
firm apposition and good immobilization favorable to union,
Important to maintenance of contact at the site of fusion 13

the axial impaction provided by tightness of the adductor
muscles
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Experimental Heteroplastic Bone Grafts were atudsed by
P Stagnara T Dubost Perret Le Mer Ag Barone and Val
entin! (Lyons) From the results it 13 apparent that assim
Iation of refrigerated transplants 1s not equivalent to that
of auntoplastic grafts

More than 100 implantations of small fragments (auto-
homo- and heteroplastic) were made into the cortex of the
radius of dogs and histologic studies carried out at ntexrvels
Refngerated homo or heteroplastic bone seemed to present
o retardation m assinulation of the order of 1,2 tn the best
cases and | 41n the poorest Lyophilization of both home-
and heteroplastic transplants appeared to reduce this delay
to 1 11n the best cases and 1.2 10 less favorable cases

These conclusions based on small fragments cannot be
apphied with certamnty to large grofts Therefore the radn
were resected and expenimental grafts applied Unfortunate-
ly difficulty in s)mmobilizing the dogs and use of metal screvs
to fix the grafts mahes evaluation of results uncertam.

Long Term Resuits in Human Surgery m Relation t0
Utilization of Heterogenous Grafts are reported by M Gl
fermnet? (Lyons) Chmeal and radsologic follow up was pos
sible on 79 of 81 patients (92 operations) Good results were
obtamed (apparent complete assimilation of the graft) m 59
(72B%) There were sesen fatlures (86%) classified as such
because of nontolerance of the bank bone (suppuration se
questration lyas) and absence of therapeutic effect Four
pattinl failures (49%) occurred 1¢ incomplete assimilation
of the grait but with conservation of a part of the matersal
and good therapeutic effect Results were doubtful m 11 cases
(13 6% ) because of radiologic evidence of mcomplete assimt
lation of the graft continuation of the disease process for
which the graft was done and absence of recent data on which
to base a long term estimate

Two pomts are smportant for the effective utilization of
refngerated heterogenous grafts. (1) The graft must be ap-

1) Rev obi ordl 41 5H 19
Ez) Iud pp bl 1933
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plied to large and deeply opened surfaces of bone preferably
by mlay graft (cutting open the medullary cavity of the
hone)  (2) Rigorous aseptic technic must be followed

Technic of Preparation of Heteroplastic Bone Grafts 1s de-
scribed by T Dubost Perret and L. P Delpy* (Ljons)
Maas production of heterogenous bone grafts presents tech-
nical difficulties that demand careful orgamization and mi-
nute control of all steps in the process

The calf was chosen as the animal donor because at age 9
months cortical grafts as long as 22 23 cm can be obtained
with widths up to 3 cm Amputation of the feet 1s done 1 an
aseptic box equipped with air conditioning and ultraviolet
Iight Dissection 1s carried out mn the same box with entirely
stenle conditions by means of slow cuts with a circular saw
Any overheating of the edge of the sectrons durnng cutting
must be avoided Bacteriologic controls and precautions are
used duning all these procedures only completely stenle
grafts are rctained The obtaining of totally stenle grafts
avoids use of antibiotics 1n the course of preparation. Sy ste
matic bacteriologic venfication 1s the only proof of a perfect
ly aseptic preparation

¢ grafts are rapidly frozen n a refnigerator at —70 C
for eight hours After freezing the bone 1s stored at —15 C
The grafts must be stored at a temperature below —10 C
This necessitates special storage facilities and presents trans
port problems Use of a Thermos bottle permits 24 hours of
transport. However the method does not permut indefimite
conservatton even with proper temperature control 1n about
six months the fat in the bone specimens shows signs of ran
adity and assimilation of the grafts seems to be retarded
¢ rapid cycles of cryodesiceation recommended {or pres-

ervation of bone at room temperatures give bad results and
produce bone grafts which are too hard and too bnttle to be
used When the grafts after rapid freezing are desiccated
slowly (8-12 days) they present, after rehydration all the
charactenstics of fresh osseous tissue Thus, though the tech
fic 18 slow and onerous slow dehydration at low tempera
tures 15 necessary to presenne certain physical qualities of
Lgnfts which are mdispensable

Q) Rev cdr erthop. 41:24 1958
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Heterogenous Bone Substitute for Human Bone. Dunng
the past decade autogenous bone has gradually been replaced
by preserved refnigerated homologous bone 1n treatment of
various orthopedic conditions

Samuel Kleinberg® has used beef bone a useful substitute
for human bone 1n many types of operation for more than
30 years It can be used 11 small and extensive surgical pro-
cedures 1s well tolerated does not excite allergic responses
can be cony emently prepared in advance of surgery and may
be cut into many sizes and shaped to swt ndividual needs.
For preservation 1t 1s hept 1n a jar filled with 70% alcohol
Boiling the graft before use prey ents infection In accordance
with modern procedures the graft has mimmal cortical tis-
sues and maximal cancellous bone Disadvantages of beel
bone over autogenous or bank bone are (1) 1f only cortical
bone 13 used the graft occasionally has to be removed (2)
replacement by normal host bone 15 slow er than when aatog
enous or homologous bone is used

Klemnberg suggests that heterogenous bone should be
available 1n the operating room for use when human bone 18
not at hand

[Recent workers have shown that bone from young calves, obtamed
under most careful sterile technics and preserved In blood sermm, can b
tsed successfally Preliminary reports stated that the calf bone was 2
effectrve in bridgng defects oc promoting umon between fracture fraf
ments m the Inman patient as was autogenots boae, Bone preserved @
this manner would seem to be much better than the old boiled beef booe
grafts or pegs—Ed.]

Comparison of Homologous Bone Grafts Preserved by
Acetone and Formaldehyde and by Acetone Alone
mental 8tudies Alvina O Sabanas Joseph M Janes David
C Dahlin and Fordyce R. Heilman® exposed ground bone {0
a mixture of acetone and formaldehyde and used 1t to fll de-
fects created 1n the nght femora of eight adult dogs. Boo®
preserved in acetone alone was deposited i symilar defects 1t
the left femora. Roentgenograms gross specimens and histor
logic preparations were studred at two three four five and
sx weeks The bone kept in acetone and formaldehyde
showed shightly more newly formed osteoid tissue than did
that preseried in acetone alone The absence of adverse bio-

4) Bull H obnt Dis 15 169-179 October, 1954
fs; Proc. S:Fi’xm M yo Cln. 30 433436, Sept. 31 1955
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lognc effects of formaldehyde on bone 1s important, because
exposure of ground bone to formaldehyde kills contaminat-
ng spore forming organisms

Companison of Homologous Bone Grafts Preserved by
Acetone and by Freezing Experimental and Bacteriologic
Studies. Alvina O Sabanas Joseph M Janes David C Dah-
hn and Fordyce R. Heilman® used homologous ground bone
treated with acetone and ground bone preserved by freezing
for grafting defects produced 1n the femorn of dogs A series
of x rays was taken The amimals were killed at weekly -
tervals of 1 5weehs after operation 1n the first series and 1-10
weeks 1n the second

Microscopic study in the first series revealed that forma-
tion of osteord tissue m both types of grafts and 1n the empty
control defects began at the periphery of the defects by the
end of the first week By the end of the third week the grafts
were vascularized and formation of subperiosteal osteord tis-
sue was at 1ts peak. At the end of the fourth week, there ap-
peared to be more bone in the grafted sites than in the control
ites

The findings 1n the second series of animals corroborated
those 1n the first series In addition the gradual reparr of the
cortical defect and restoration of bony thickness and density
Wwere equal 1n acetone treated and frozen grafts examined
6-10 weeks after operation

Bacteriologic studies revealed that acetone was able to kill
non spore forming micro-organisms 1n one hour Spore-
forming micro-orgamsms survived but were killed after ad-
ditional exposure to formaldehyde Bone preserved by thus
method 13 easily stored or transported.

Tussue Culture Studies of Bone. Robert D Ray Roscoe
Mosiman and Joan Schmidt” (Unnn of Washington) used
several tissue culture methods to determine the viability of
cells after storage by freezing

On culture after storage at —78 C for mntervals up to 97
days embryomc rat femora lacked the tssue translucence
of the controls and were chalky and opaque. Subsequent
growth was inhibited and there was no evidence of merease

(9 Proc. Stff Meet Mayo CHo. 30422432, Sept. 21 1958
N T Booe & Joiut Surg 36-A 1147 11635 December 1954
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m length of frozen femora m any of the cultures Human
bone chips both untreated and frozen showed no changesm
size after tissue culture Growth was confined to cellular ont
growth from the explant

No change m the pH (8.3-84) of the mediums was ob-
served 1 cultures of the femora stored for 84 and 97 days at
—78 C The medium for culturing human bone was adjusted
to the same mmtial pH and by the third to seventh day of
cubation the pH changed to 7.2 7.6 The change lagged be
hind cellular outgrow th and 1n sev eral cultures did not oceur
until the seventh day

A halo of cellular outgrowth from the periphery of the
embr omic rat femur occurred as early as 2448 hours after
culture The predominant cell 1n this halo was a typical
fibroblast with an elongated nucleus and stellate cytoplasmic
processes After being frozen and stored at —78 C for periods
up to three months the embryomec rat femora were still
viable as evidenced by cellular ontgrowth However dele-
terious effects were obsen ed after this treatment. Tabe cul
tures of human adult cancellous bone stored at —78 C for
periods up to 77 day s revealed that the bone remained viable,
but the tissue had apparently been damaged by low temper
ature preservation As in the case of embryomc rat bone, the
rate of cellular outgrowth was defimtely dirmnished.

Although the frozen embry onic rat femora did not increase
1n length on culture fibroblastic proliferation was observed
In the zone of osmification there were a few areas of eosino-
philic starming matrix where nuclear detail of the cells could
be made out. However the cartilage cells in the zones of pro-
Iiferation and vesiculation showed evidence of degeneration,
with deeply staining pyknotic nucle: and httle or no cyto-
plasm

In cultures of fresh human cancellous bone the lacunae of
the bone fragments appeared empty cellular growth appar
ently ongmating from the superficial cells The predomimant
cell type was the fibroblast. Collagenous fibers were present
In some areas there was apparent coalescence of the fibrils
and the appearance of an eosinophilic matrix resembling the
“osteord seen in “primary bone formation In additton o€
casional plasma cells tissue eosmophils macrophages and
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lymphocytes were obsen ed. In cultures of human bone fro-
zen and preserved at —78 C before culture, stmilar cell
types as well as osteoid matrix, may be found

The authors demonstrited that when bone 1s frozen under
certain conditions and then thawed and cultured cellular
outgrowth occurs and an extracellular matrix 1s formed with
staimng charactenistics similar to osteoid However 1t is not
lLikely that this method will be of clinical value until a means
can be found to control the tissue reaction which probably
occurs n response to homologous grafts of viable bone.

Medullary Nailing and Osteotaxis” are compared by R.
Hoffmann® (Geneva) whose method of transcutancous os-
teotaxis was desveloped independently of that of Roger An-
derson and of Stader The stmplicity attributed to medullary
nailing 1s apparent rather than actual as shown by the many
accessory instruments designed for this purpose. Osteotaxis
on the other hand 1n which pins fixed 1n the bone through
the skin can be adjusted by ball and socket joints on an ex-

bar permi
rtepped” orthepedic 1e0

1 oweotony Tt nlays

tores. (Coustery of Hofamnn R. Lyon chir §

) Lyoa chir 50.309-318, April, 1935

5

318 April, 1955)
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ternal coupling bar gues the surgeon full control over 1e-
duction and fixation The full armamentarium required 1
shown in Figure 200 The screw s are inserted 1 two groupy
one on each side of the fracture (g 201), or the operative
field if an open procedure 18 to follow and a short bar insulat
cd aganst electric shock and provided with a ball-and socket
Jomnt s attached to each group These bars called handles
are used both to maneuver the fragments and to fix them m

Fig 201 - Placing of second serew werd Iaodle fu poaltion (kft) (Cesrtesy
of Boltrmann R Lt o e 26T o

Position  as s0on as reduction 18 secured the joints are hght
ened over the external coupling bar (previously set m place)
If the result 1a unsatsfactory the apparatus can be loosencd
and the position corrected

Not only 1s osteotaxia easier than meduilary natdimg bot
it affords solid support because the transcutaneous appard
tus holds the bone firmly at some distance on each mde of the
fracture Osteotaxis also has 2 wider field of application 18
cluding fractures of the long bones pelwis and mandible,
juxta articular fractures which cannot be treated by medul
lary naihng and in some cases the jomnts themselves as well
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Awvitaminosis D and Renal Osteomalacia. E. Uehlinger®
(Unn of Zurich) reports detailed clinical and roentgen
findings 1n two cases of osteomalacia A woman 71, had
typical clinical evidence of avitaminosis D (Fig 202) caused
by poor nutrition and living without sunlight A woman 75
was found to have chronic interstitial nephrosis with acido-~
s18 hugh caleium and phosphorus excretion and hy pertrophy
of the parathyroid glands \-ray and biopsy findings were
1dentical m both cases There was advanced osteomalacia
with skeletal deformity with multiple radiolucent transyerse
lines (Milkman s syndrome) and typical vertebral lesion—a
central zone of osteoporosis and hy perostosis of the marginal
zones On the basmis of these cases 1t 1s concluded that such
osteitis fibrosa can onginate with or without hyperplasia of
the parathyroid glands and therefore that such hyperplasia
'8 nat an etiologic factor The findings may result from an
attempt to compensate for acidosis but the associations are
not clear Blood and urine studies aid 1n differentiation diag-
nogis which 1s important for prognosis and therapy 1n this
condition

Multiple Symmetnical Umbauzonen (Milkman's Syn-
drome) of Unusual Etiology and Location. A zone of recon-~
struction can appear m a normal bone after continuous over-
load or 1 a bone wath 2 local or generalized lesion after
normal use The most common lesion to produce wnbauzo-
nen (radiolucent bands) by relative overload 18 osteomalacia.
Vitamin D deficiency and several renal diseases may produce
Osteomalacia, The roentgen appearance 18 the same regard-
Tess of etiology and differentiation 1s possible only 1n a clin-
1cal sense,

G Lewsa® (Univ of Berhin) reports a case m which osteo-
malacia proved by metabolism studies and histologic ex~
Amination was associated with Recklinghausen s neurofibro~
matos1s \-ray exammation showed 1n addition to the osteo-

“::ﬂam about 30 wnbauzonen located symmetnically 1n the
*keleton Most of the zones crossed the bones transversely.
oy

Bokwelr, med Wechpachr $51571 537 May 73, 1953
@ Feroschr Geb. Rictrastratlen 82 1527 Jazmary 1955
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s1s, but 1n osteosclerosis (Fig 203) The primary disturbance
may be in the central nervous system

Phosphates of glomerular filtrate are reabsorbed by the
tubules If reabsorption 1s greatly decreased, hyperphospha-
turia and hypophosphatemia develop as in phosphate dia-
betes 1f 1t 1s greatly increased, it leads to hyperphosphate-

'&F ,
ey e v 2!
I L {

r\., ;
9] <
- —] e

[E VO UNUSSU VU

Tt 203 (1ef) _Chroste (1) reosl hypercalormmia with csteosclerosta.
ere, 204 e R et A ot e O

(Courtesy of Fancenl, G.1 Metabolism 4-95-106 March, 1955 )

- [ OO PSS |

g“a as m true hypoparathyroidism (lack of parathyroid

ormone) or m Albnight s pseudohypoparathyroidism.
Constitutional chronic hypocalcemia unmfluenced by vita-
min D was found by Fanconi 1n infants showing early spas-
‘T:’Op}uha (during the first weeks of life) and double outline
:J:‘;::iotml;haft (Fig 204) This syndrome 1s thought to
0 disturban ctum

metabolisr, ces 1n central regulation of cal
re::l-ﬂmm observed patients with the pnimary lesion 1n the
I tubules resnlting m decreazed reabsorption of phos-
?emt” only (vitamin D remstant rickets with hypophospha-
de ,11_3) or of phosphates and amino acids and glucose (Debré-
om Fanconi syndrome) All these syndromes are most
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Fix 208 (left) —Familtal dinbetes In tdlyclrl.lon!ﬂh.l(ﬁl
feket "‘t: phospimte dubetes In child aged nevertionalie

thers
(Coartesy of Fanconi, G umbdhmvﬂﬂ.ws, March, 1935)

likely due to an impairment of enzyme actnity (PhO5Ph2
tases and phosphorylases) involied in the reabsorptine mech
amsms of the renal tubules probably in the proximal seg
ment

Most disturbances in reabsorptyy e mechanisms of the pro<
1mal tubules are constitutional and often familial The clim
cal picture 1s charactenized by hypophosphatermin and hyper
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phosphatuna resulting in an ostcopathy —either osteoporosis
alone or extensive vitamin D reastant nckets (Figs 205 and
206)

Impairment of phosphate tolerance in renal tubular acido-
s1s of Lightwood and Albnght has been recently empha-
sized 1n explination of this condition In treatment, adminis-
tration of basic sodium phosphate should give better results
than Albnight s mixture

Caleum Metabolism i Health and Disease Calvin H
Plimptont (Columbia Univ ) states that bone not only gives
structural support to the body but also acts as a metabolic
reservoir contaming 99% of total body caleium 90% of phos-
phorus and 25% of sodium Calcium 1s tmportant 1n neuro-
mascular physiology and in activating certmin enzyme sys-
tems such as thromboplastin

Serum calcium tends to be igh 1n hyperparathyroidism
when rapidly mobilized from bone and when absorbed 1n
excess Itis depressed by high serum phosphate lack of para-
thyroid hormone or poor absorption

The parathyroids seem to function independently of the
Pituitary and adrenal glands Low serum calcium level pro-
vides their strmulus Parathyroid hormone has a phosphate
daretic action as well as a direct effect on the bones proba-
bly through the matrix.

Hyperparathy rordism may be primary (1n adenoma or hy-
perplasia) or secondary due to low serum calctum It may
Gause bone symptoms (fracture and deformrties) kidney
svmptoms (calculi nephrocalcinosis) polydipsia, polyurta
and marked hypotonicity of the muscles Diagnosis s usually
on the basis of high serum calcium and low serum phospho-
rus levels The treatment 1s surgical removal

HYPOPamﬂ'nyroxdxsm may be the consequence of radical
’;Ck dissections for malignancy or due to a traumatic 15-

Inulla of the thyroid glands duning subtotal thyroidectomy
la] opathic hypoparathyroidism there 1s fibrosis of the
;! nds of unknown etiology Symptoms are chiefly those of
beht‘-‘l}’ with paresthesias of hands and mouth or with disa-

"g and painful carpopedal spasm Occasionally there 18

mcal stndor and spasm Even grand mal seizures may

@) M Clia. North America 39 831858, M y 1955
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develop Therapy consists of high ealesum and Jow phospho-
rus mtake and dihydrotachysterol or vitamun D admimistra
tion

Renal tubular acidosts 18 charscterized by normal glo-
merular and impaired tubular function The tubule 15 unable
to manufacture ammona and put out hydrogen 1on This
leads to chronic acidosss and to the use of calcium as a fixed
base to cover the excretion of anions causing secondary hy
perparathyroidism with psendofractures and renal calewh.
Treatment consists of gnving another alkal to supph 2 fixed
base.

Malabsorption syndrome 1s found 1 a group of discases
where absorptson of fat, carbohydrates and sometimes pro-
temns and electrolytes 1s impawred The predommant feature
1s usnally steatorrhea or symptoms of tetany may be present.
Serum calcium level ss slightly below normal and the phos-
phorus 1s low Malabsorption 1s probably the commonest
cause of osteomalacia

Serum calerum level may be elevated in vitanun D toxaaty
excess calemm milk and athali agestion, immobilization,
multiple myeloma metastatic mahgnancy, sarcosd aad acute
leukemsa as well as 1n hypoparathyrowdssm

In osteoporosis the bones have thin trabeculae with Little
or no osteoid and the serum calcum phosphorus and alke
fine phosphatase levels are normal It 15 seen 1 rmmobihza
tion malnutnition scurvy excess cortisone dosage post
menopausal state old age and 1diopathic states

Osteomalacia in New York. I Snapper R. Seely S Fal
and I Feder® (Brooklyn) report four pabents m New Yorl
City All had fatty diasthea. In two the steatorrhea was du
to chromic jaundice, 1n one to scleroderma and 1n one to long
standing 1leo tomy
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becomes serously depleted of erther caleium or phosphorus,
the newly formed osteoid does not caleify Therefore, condi-
tions which cause a nepative calerum or phosphorus balance
ultimately lead to & failure of the second stage of bone forma-
tion, If such a situation occurs in the growing child nichets
develops In the adult lack of absorption of calcum and
phosphorus from the intestine leads to osteomalacia. Normal
ly the adult bone 15 1n a dynamic equlibrium continually a
small amount of bone 18 resorbed and the same amount of
bone 15 laid down

With caleium depletion, a considerable proportion of the
skeleton comes to consist of osteoid and the bones are weak-
ened. Bone pains appear, and < rays show generahized de-
mnerahzation and possibly pathologic fractures The serum
claum and/or phosphorus are low and practically no cal-
Clum 15 excreted 1n the urine, Later the serum alkaline phos
phatase increases

Thelevel of serum calcium and phosphorus 1s regulated by
the parathyroid glands, the secretion of which the parathor-
mone causes bone resorption through dissolution of organic
bone matnx. Thus calcium 1s freed which enters the mter-
stitial tissues of the body Depending on the secondary reac-
tions of the parathyroid glands the serum 1n osteomalacia
may show normal calcium with low phosphorus shghtly low
Glaum with low phosphorus or low calaium with normal
Phosphorusg

The calaum content of the dist plays only a minor role
the causation of osteomalacia irrespectr e of whether the dis-
€ase 13 due to lack of sunshine and absence of vitamun D m
the food or whether the disease occurs m the course of pro-
longed fatty diarrhea. Treatment should consist of parenteral
‘tamuin D administration and radiation with ultraviolet light.

Ostesporosis—Commanest of All Diseases? W P U Jack
son! (Umy of Cape Town) states that osteoporosis docs not
anse primarily as a disorder of calcium and phosphorus me-
tabolism but rather as a deficiency 1n the continued forma-
Gon of the protein matrix of bone by osteoblasts on which
bone salt 18 depomited Normally in adult Life bone deposition
2ud resorption are equal.

Osteoporosis 13 a true atrophy of bone tissue Often by the

—_—

(6) Sowth African AL J 29 335450 Sept. 17 195§
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time atrophy has proceeded to a chnically important degree
daily calcium output 1s well withm normal hmts or even be
low normal Apparently the total bone mass has been 50
reduced and the caleum turnover so diminished that a bal
ance 15 re-established at a new thin bone level

In osteoporosis decalerfication 18 most prononnced i the
spine bones of the trunk pelvis rbs sternum and upper
portions of the femora The skull, long bones feet and hands
arc involved later and to a lesser degree. The lamina dura of
the tecth remains mtact there are no c¢ysts or psendoirac
tures The vertebral bodies become radiolucent the trabeeu
Iae may stand out but they are not coarsened and the outlnes
appear penciled in The dishs expand into the adjacent bodies
the vertebrae become vanably biconcave, with partial frac
tures of the vertebral plates or compression frctures The
whole spine becomes squashed leadmg to kyphosis and foss
of height Pain 15 \amable and may be local referred or of
root distnibution Total meapacity may occur Fractures may
occur n other affected bones A fractured nech of the femmur
18 by and large a pathologic fracture due to osteoporosis.

The porosis of elderly men 18 prabably similar with regard
to hormone deficiency to the porosis seen 1n women after
menopause It1s treated with testostcrone with enough estro-
gen ndded to prevent sexual overstimulation Estrogens are
used 1n postmenopausal women

Idiopathic osteoporosis occurs 1n young men or premeno-
pausal women and seerus to be cormmoner 1 men There are
no ues to the cause 1n men and no satisfactory treatment.

Serule Osteoporosis Physiologic Basis of Treatment 18
dracuseed by Marc Moldawer? (Harvard Med School) Se-
nile usteoporows a phymologie condition mn s hich bone pro-
duction 13 fess than bone resorption appears to be due to
deficsent oateoblast stimulation Calenum metabolism and s¢
rum levels of calerum phosphorus and alkaline phosphatase
are normal urine calcium tends to be imcreased and 18 30
mdex of the degree of acti1ty of the process One of the main
etiologreal factors 1 a relatn e preponderance of antanabolic
over anabolic hormones

Theoreticallv the efficacy of therapy can be aseessed by

() AMA Arch 1 Med 9 0oil4 Acgust, 1935
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radiological changes sy mptomatic 1mprosement repeated
biopsies studies with radioicotopes of caleium or by calcium
balance studies but to date only the calcium balance studies
have proved to be a useful index

Therapy should consist of analgesia and rapid mobilization
m cases of acute sy mptomatic fracture. In all cases continued
mobility should be obtained and muscle strengthening exer~
ases used Long term maintenance 13 recommended on a
hugh protein diet with up to 1 000 mg calcium/day with B
vitamins and ascorbic acid 1f desired but without vitamim D
Women should be maintaned on estrogen with testoster
one ginen mitially and up to the pomnt of masculinizatron
men on androgen with estrogen gnen mmtially and until
feminization becomes disturbing Continued combined an
drogen and estrogen therapy ma) be desirable 1n both men
and women when ostcoporosis 1s sexere and general debility
13 present

Prolonged immobilization 1s to be avoided 1n patients with
osteoporosis and m elderly patients in general

Estrogen in Bone Repair Clinical observations mdicate
that both estrogens and androgens are of value 1n correcting
postmenopausal or senile osteoporosis including instances
complicated by fracture or other skeletal diseases To imves
tigate the subject further William L. Moffatt and William C
Francis® (Springfield Mo ) studied the influence of diethyl
stilbestrol on the healing of expertmentally produced frac
tures 1n both normal and castrated female rabbits This drug
18 one of the most potent of all the synthetic estrogens in
stimulating the production of endosteal bone

DiethyIstilbestrol (1n Persic oil} delayed bone repair n
both castrated and control rabbits The effect appeared to be
more pronounced 1n the castrated animals which showed an
excessin e amount of poorly deyveloped callus about the frac-
ture sites The delay appeared to be due to retardation n the
calefication rather than in the formation of osteoid tissue

Prolonged diethyIstilbestrol administration increased en
dosteal bone formation at the fracture site and later mhibited
the resorption of this endosteal bone

M) Sary, Gymee. % Obet. 101311 316, Scpiember 19535 L4
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Skeletal Fluorosis (Paraplegia) is discussed by S Ven
kateswara Rao! (Hyderabad India) Fluorosis is intoxica-
tion with fluorine Chronic fluorosis 1s charactenized by (1)
mottled teeth particularly in children, (2) bone conditions
mcluding osteosclerosis and periosteal reactions (3) wide
spread calcification of osseous hgaments of the long bones
spine, etc., and (4) synostosis of various jomnts, especially of
the spine. Chimcally, manifestations are * stiff back and joint
puns Neurologic sy mptoms are due to pressure on the cord
and nerves by sheletal deformities as seen in the following
case.

Man, 45 was hospitalized becnuse of tingling and numbness of
both lower extremities with loss of power of 134 years duration. On
tet was insidious. His wafe had been suffering from joint pains of both
knces 2nd “giff back” for the last three years

Phyical exarmnation revealed + ery poor motor power 1n the lower
legs, with marked nigdity Gait was spastic. Knee and ankle reflexes
were exaggerated and bilateral ankle clonus was present. Cerebellar

00 and sensation were normal The spine was stiff in the dorso-
lomber region but wathout tenderness. Serology and blood picture
were normal X rmy pictures of the ribs, long bones, carpal bones
spine and pelvia showed osteosclerons and calafication of the antert
or and lateral intervertebral ligaments

The diagnosts of skeletal fluorosis was made on the follow -
Ing grounds (1) the patient was drinking well water with a

uonine content about seven times higher than normal (2)

¢ urine and blood contamned a high amount of fluonne,
and (3) there was « ray evidence of widespread osteosclero-
s13. The paraplegia was thought to be due to compression of
the cord by skeletal fluorosis

New Observation in Caze of Hyperostotic Osteopathy of
Engelmanm-Camuratt 1s reported by H Weingraber * Hyper-
plastic periostiis hereditary systemic disease first de
tcribed 10 1929 by Engelmann and Camurati 1s charactenized
by bone marrow fibrosis anemta, leukocytosis and mcereased
sedimentation rate. Roentgenologically there are symmetrt
cal generalized diaphy sial thickenings with periosteal sclero-

S5 and irregular cortical reconstructions which produce nar-

Towing or enlargement of the marrow space

_Boy 4 bad the fyprcal clmical findings and symptoms of this dis
&) [l AL Protewion 3 780981 September 1935
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rexction ttace Tectrrection recture copact
Biroy (Conmey of Wemgraber M Forthr Geb. Riatgemirables 31500
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care In addition to the usual roentgen changes, there were fresh
Teas ot periosteal new bone dissociated from the compact boae by 3
snuldl space (Fig 207) Fullow up examunations showed consolids
tr 0 of the older persoateal reactiona followed by recurrent appear
ances of new reactine bone

These findings suggest that the process may be a chromic
penostiis combined with a progressn e marrow fibrosis.

Syndrome of Acute Anterlor Spinal Cord Imjury 1s de-
scribed and reported w13 patients by Richard C Schneider®

) J Nenowrg 11691 March 1935
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(Unnv of Michigan) It 1« characterized by an immediate
complete paralysis below the site of the lesion with hypal
gesia and hypesthesin to the level of the lesion and with
presenation of motion position and touch and some vibra
tion sense In only one patient was the syndrome not present
mmmediately but it evolved rapdly within a few hours It
may be caused by acute antertor spinal cord compression or
destruction of the anterior portion of the cord

It 15 1mpossible to differentiate those patients who are
suffering from antertor cord compression by n lesion with
the restriction of posterior cord displacement by the dentate
ligaments from those who have anterior cord destruction
Therefore, early operation 1s advisable with section of the
dentate igaments and mspection of the mterspaces for a sur
gieal lesion In general myeclography 1s contraindicated 1n
this group of patients for fear of causing further damage to
the already njured spinal cord

Experience showed that early operation 1s ndicated to
Prevent prolonged anoxia caused by direct anterior spmal
cord compression or possible compression of the anterior
spmal artery Decompression with removal of three laminae
13 necessary to perrmt sufficient space for section of dentate
ligaments at two or three levels and exploration anterior
to the cord

Some patients may recoy er some degree of function spon
tancously from anterior cervical spinal cord compression

owever there 18 always danger of chronic arthntic spur
nog at the level of the fracture-dislocation causing chronic
antenor cord compression and resulting 1n spastiaty requir-
ing operation at a later date. Therefore 1t 1s advisable to op-
¢rate on these patients early to decompress the cord and
Permit 1t to nde freely over any bony defect

Place of Nerve Grafting in Orthopedic Surgery 1s reported
by Donal Brooks* (Inat of Orthopaedics London) m 93 pa-
tients 1n whom 1t was nsed to restore continuity of a nerve.
All patients with pedicle nerve grafts made excellent recos-
ery Results of sciatic nen e grafting were poor and those of
digital nerve grafting uncertain  all other forms gav e useful
fecovery m over 50% of the patients

The most important single factor contributing to success

) J Boae & Joint Sarg 37 A 199305 Apcll, 1955
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of a nerve graft 1s adequate revasculanzation of the graft In
grafts of large diameter, such as those of the sciatic nerve,
rapid revasculanization rarely occurs If, however, pedicle
nerve grafting 1s employ ed, survival 18 assured In cable and
digatal grafts, conditions for revascularization must be as
favorable as possible. In the forearm this 1s relatively sm
ple, for the grafts can be surrounded by vascular muscle bel
lies In the hand with a hmited amount of subcutaneous
tissue and surrounded by the long flexor tendons, conditions
for survival of a free graft are poor In digital nerve lesions,
the digital vessels are often 1njured at the same time, which
may occasionally cause an 1schemic lesion of the distal seg
ment of the nerve

Constriction Pain in Muscle Ischemic or Neural? Michael
Kelly® (Melbourne Australia) found that pam develops i
fatigued muscles with a free blood supply whose nerve sup-
ply 1s partially blocked and does not develop readily if the
nerves are left free although circulation 1s occluded Thisin
dicates that so-called 1schemic pain which occurs if muscles
are exercised while the blood supply 18 arrested 1s not due to
1schema

Fatigue develops in the muscles then pain Fatigue 1s 2
defimte muscular sensation which when intensified pro-
gresses to aching pain While dissecting a cadaver Kelly
wore tight rubber gloves which hindered finger movements
Wenkness of the fingers des eloped and progressed almost to
paralysis and fatigue in the forearms progressed to an 1
tolerable ache resembling 1schemic pain exactly

When a limb 13 constricted 1t becomes generally hyper
algesic, skin becomes hyperesthetic and deep wounds be
come more painful Heat adds to hyperalgesia to give sting
1ng cutancous pain Similarly hyperalgesic spots m muscle
become pamful by summation when the nerve 1s compress
If @ working muscle 1s substituted for a hyperalgesic spot,
subthreshold 1s raised to threshold by compression of the
nerve. Muscular fatigue 1s therefore a subthreshold condition
analogous to hyperalgesia 1t becomes pain when 1t 18 intenst
fied by partially blocking the nerve supply

(3) Neurology 5 178 181 March 1955
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Suppression of Paget s Disease with ACTH and Cortisone
18 discussed by Fuller Albright and Phaip H Henneman®
(Harvard Med School) In Pagets disease there 1s an n-
creased mass of bone of poor structural quality (mosaic pat-
tern) but of highly increased metabolic activity and vascula
ture Bone destruction and bone production are both n
creased

The authors found that prolonged admimstration of
ACTH or cortisone, 1n large doses to patients with marked
Paget < disease may cause a fall in serum calcium and phos
phorus An immediate drop n uninary calcium excretion
later returns to control levels, only to fall agam when the
drug 13 discontinued Furthermore a late fall 1n serum alka
lme phosphatase may occur

Serial skull biopsies of eight patients so treated revealed
that the drugs may cause changes consisting of disappear-
ance of osteoblasts and osteoclasts altered appearance of col
lagen fibers and replacement of fibrous marrow with fat and
hemoporetic cells Since Paget s disease 18 irregularly distrib-
uted many more biopsies will be necessary before the histo-
logic response 1s clearly defined

ACTH and cortisone may cause striking decreases in cards
ac output and mild to marked clinical improvement m pa
tients with severe Pagets disease.

Serum Sickness and Local Reactions in Tetanus Prophy
laxis Study of 400 Cases N H Moynihan? (St Thomass
Hosp London) found 401 (5.3%) reactions among 7 580 pa
tients given tetanus antitoxan m prophylactic deses The re
actions were commonest 1n children tailing off gradually as
age advanced

Anaphy lactic shock was seen 1n two patients In the pres
ent series 362 patients were known to have had one or more
Previous injections and none of these had an anaphylactic
Teaction

Local reaction at the site of mjection was the commonest
complication seen 1n 205 patients (27%) It occurred most
f"°'~'1‘1€11t1y on the sixth to seventh day after injection and
consisted of Jocal edema erythema and urticana, with burn
e ——

®) Tr A Am Physlclans 63.238-246, 1953
() Lancet 21264265, Aug 6, 1958
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ing and itching of the skin about the site of the puncture and
often mvolving the sensitivity test site also In 53 patients 1t
was the forerunner of a serum sickness reaction

Serum sickness (192 patients) 1s caused by precipitins de
veloping before the antitoxin administered has disappeared
from the body It may even occur—as 1n 10 pattents of this
series—after a positne” sensitivity test dose of 1 mmm It
may be evident as soon as two hours after injection or mav
not appear until as long as 26 days later the vanation i this
series being from 3 hours to 18 days The chief symptoms
were urticaria pyrexia, malaise lymph gland enlargement
and edema of the face. Incidence of serum sickness was about
twice as frequent n patients who had a previous prophylac
tic dose As with local reactions antilustamines usually led
to cure 1n two to four days

Despite impros ement m methods of punfying and refimog
the serum the problem of serum reactions 1s still important

Traffic Injuries—A Surgical Problem. Richard W Zollin
ger® (Ohio State Umiv ) surveyed 9 059 emergency room vis
1ts to Mt Carmel Hospital Columbus in 1953 8% of emer
gencies were due to traffic injunies and 8.3% of all patients
required hospitalization Of the traffic vicims 25% were
hospitalized Over 70% of all traffic injuries were treated be
tween noon and midnight. The hours of dusk and darkness
were the most dangerous times to travel Fewest injuries o¢
curred 1 winter and the most 1n fall. Most traffic injuries
were lacerations contusions and abrastons The head wasmn
volved 1n 42% In 21 patients death occurred so rapidly and
from such seyvere injuries that no defimite treatment could be
wnstituted.

Any physician responsible for emergencies must be fanul
12r with technic of resusatation mcluding management of
shock and establishment of adequate airway which may re-
quire emergency tracheotomy He must have a knowledge
of head thoracic and abdominal injuries which account for
the largest Percentage of fatalities

Pneumatic Tire Torsion Avulsion Injury This type of
mjury occurs when the skin of a limb 15 torn from 1ts deeper
structures by being trapped between the tire of a vehicle and

(®) AMA Arch Sarg 70 694-700 May 1955
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the road J B Prendiville and Emlyn Lewis? report on 40
children and 10 adults all but 3 with the lower lunb affected.
All required shin grafting or flap repair

Suitable pressure drezsings with immobihzation and ele

vation of the limb, 15 the best emergency treatment of the
severely myured imb It controls hemorrhage rests damaged
tsssues and presents infection Blood transfusion and oxygen
therapy with antibiotics antitetanus and antigas-gangrene
serums are essential At surgery the wound 15 cleansed, and
alfl devitahized tissues are exaised The authors suggest that
repair of the defect he done ag a secondary procedure a neek
later Neglected lesions are usually unsuitable for immediate
surgery If the lesson 1s heavily mfected antibiotics locally
are indicated If the granulations are not smtable they may
be curetted from the fibrous base and grafting performed on
this layer

Late results of pneumatsc tire avulsion mjuries are con
tractures unstable surfaces that have healed by scar epithelt
um and deformities 1o the outlne of the mb caused by ab-
sence of subcutaneous tissues and fat N

Casz 1 —Boy 6 stalized two hours after being run over by 2
bus wasin shoc{k, D:::g eneral condibion cxplomt;fz of the wounds
could not be carried out for 24 hours during which time he received
4 pt. of blood

Operation disclosed extenstve avulson inguries to left upper aod
fower hmbs with fall extent of the skin of the thigh completely
avalsed and badly mnjured (Fig 208) The underlyng fasc
nruscles were disrupted, and the knee jomt was widely opencd. The
full extent of the gkin from the pelvis to below the knee was excised-
Genernl debridement of the underlying fascis and muscle tusue Wa3
carnied out and pressure dregsings and a shell of plaster were applied.

The skin of the left arm was watact but severely injured and &
from the underlying tissues. On exploration the brachul artery was
;;).::}mcddmd@d and was hgated. Pressure dressings and plaster were

1

Slin grafting was carried aut one week fater and a full take of the
grafts nas obtained (Fig 209)

Casz 2—(nr) 6 was hospitalized five days after she svas nun over
by a bus When blood transfusion had mereased hemogfobin vajues to
86% thenjuries were explored The right thigh showed an
aréa of gangrene extending from the knee to the pelvl. regron The
petvis was fractured and the vagina Iacerated (Fig 210}

(5) Brit. J Serp 42 582587 May 1988



MISCEI LANEQUS 315

Extision of the slonghs was performed, and the vagina was re-
paired. Pressure dressings were apphied and skin grafting was done
on two suhsequent occasions.

Morquio s Disease 15 easily diagnosed when kyphoscoliosis
of the cervical or lumbar spine 15 associated with changes
of the pelvis and long bones However as Arthur Lipschutz?
(Hahnemann Med College) points out 1t 1s difficult to recog-

T

M1—Gh, 7 whh de@wwmﬂmm
h:}h.nnabu:m“umbbmn&mud.(&umy Lipsckatz, A: J
Primt 46140341%° Aprty, 1955

fuze atypical forms He reports on a brother and sister pre
seating atypical types of the disease.

Girl 7 way found to have a lomp over the lower spine when 10
months old and a kyphoscolions of the dorsolumber spine five months
later At 15 months, her skeletal age was 9 months and she did not
¥alk. She had hypotonicity of the extremittes, was mentally re-

and showed generahized underdevelopment of the vertebral
bodtes and bones of the pelvis

At age 4 x ray films revealed the acetabular cavities flattened
blaterally Forearms and elbows showed delav m osseous develop-

—_—

) T Pedler 46 403415 April, 1955
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ment, and there was generalized demmeralization of the femurs,
tibias and their epiphyses. The bodies of the dorsal and lumbar verte-
brae were flattened some were wedge shaped, with widening of the
intervertebral spaces. These changes were compatible with Morquio s
disease the minmal long bone changes characterized it as an atypiaal

At age 7 glc;us ard 8 months she had a marked gibbus, atonic
extremities, bilateral Jubfoot and marhed malocclusion of all teeth.
She was apathetic listless and appeared mentally retarded (Fig 211)

Both the girl and a younger brother had unn ersal vertebm
plana and kyphoscoliosis below the 10th dorsal vertebra.
Both showed definite acetabular changes with irregulanties
of dev elopment of acetabular and bilateral coxa vara of classic
Morquio s disease But the long bones were not remarkable
except for rather tubular and narrow appearance, and there
was no real abnormality of the hands wnsts elbows Lknees
or ankles

Osteopetrosis in Adults C L Hinkel and D D Beiler
(Danville Pa) obseryed osteopetroms 1 five adult siblings
one woman and four men In adults the course 18 climcatly
benign and hematologic and neurologic findings are nummal
or absent Long bone clubbing medullary narrowing and
foramen encroachment are not prominent The disease may
be asymptomatic

The disease probably develops as the result of a heredt
tary trait which 1s governed by one or more genes of inter
medsate dominance. The essential defect appears to be 1
herent 1n the mesenchyme which 1s the common ancestor of
hematogenic and osteogenic cells In mblings the type and
distnibution of bone changes are highly characteristic of the
family There may be however considernble vaniation 12t
time of onset and 1 seyenty of the discase The discase Wa3
not observed 1n the childrén or grandchildren of these pa
tients

The increase 1n density results from faulty resorption of
endosteal and perjosteal bone and matrrx Cartilage cells and
unresorbed matrix are found 1n the bones of adults as late a3
the seventh decade Osteopetrotic bones are increased 1m
weight fragility and mmeral ash content. In patients of th3
age the dense inclusions are probably not viable

(2) Am ] Rocotgenol 74 4664 July 1935
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\ ray findings are characteristic The disease ma)y involve
endochendral or membranous bone and may 1nclude primary
and secondary osmification centers The distribution m the
authors patients was widespread Some bones were com-
pletely spared whereas others were only partially affected
Measurement of the central midt (of normal denstty) 1n the
osteopetrotic inclusions permits estimation of the time of
onset in certan bones On this basis the authors believe that
the time of onset in their patients ringed from the prenatal
peniod to about age 4
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of extremities,

m theu-
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183 near epiphyses, second-
ary deformities after 63
fat embolism commected wiath
treatment, 161  of femur
(pathologic)  mtermedullary
naihng for 155 of humerns,
companisons of treatment, [44
Phemuster plastc repur of
157 m rats rate of bone st
forrmtion, 21 of trochnnter
new operative treatment, 148
G

Gangrene 1schennc, transmeta
tarsal amputation 1, 271

Glveine metabolism, m arthntis
and rheymatic diseases, 129

Gout control of 137 ff

Grafts auto- and homo- 1n dogs,
replacing  bony defects 24
bone blendenzed, 23 —het
erogenous 288 fI —preser
vation of homologous, 290 ff
nenves, m orthopedic surgery
309 penosteum formng bane
and cartilage (experimental)
21

Granulorm, eosinophilic  of
bone, radiologic aspects, 92
H
Hand chronic pain 1n, office care
of 190 snyuries care of open
233 —in children, 234 —m-
mediate reconstruchon, 228
—from roller and wringer
231 —rotary anguiztory os-
teotomy of metacarpals m,
224 tendon suture i, 207 tu
mors of prmmary malignant,

101

Heart pamn 1n cervical osteo-
chondrosis 181

Hip (see also Femur) arthro-
desis in wide abduction, 286
arthroplasty (see also Pros-
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theses) —Colonnas opera

ton in 49 —comnrents on
247 —complications of acryl

1c prostheses 245 —Judets
prosthesis 1n, 244 —reactions
to Nylon prostheses, 246 dis
location (comgemital) acetab-
dlar plastic procedure, 1ndica
tions for 47 —n chuldren,
treatment and management,
3B ff —early weight beanng
and correction of anteversion
1, 46 —open reduction of, 46

—subluxation and luxation in
49 entenic fistula 1n osteomye-
Lits 75 management of ma
lignant disease, 102 remobil

uzation of jont, 249 trans
verse antertor approach, tech
nic, 281 toberculosis manage-
ment of 83

Humerus actinomycosis of 76

aseptic necrosis of capitellum,
205 fracture comparisons of
treatment, 144 —asupracondy

Iar vascular and neural com-

plcations 1n chidren 143
prosthesis for head, 201
Hydrarthrosis ntermmttent, 135

Hydrocortisone s arthritis 1n
tra articnlarly, 123 —in rab-
bits, 124 1n polyarthritis, mul
tiarticular injections 125

Hyperostosis corticalis general
isata familiaris 58

I
Infusions ntravenous contrac
ture of elbow after 205
Injunies  avulsion, pnenmatc
tire torsion, 312 traffic, sur
gcal problem, 312
Instruments for aspiration bi
Opsy 1n orthopedic lesions 273
Intervertebral  disk  cervrcal

and arthritis syndrome, 193,
—dingnosis and surgery of
protruston 196 —and shoul
der hand syndrome, 191 dis
ease of relation to transitional
lumbosacral  vertebra, 165
hermation of lower thoracie,
with nerve root and spinal
cord compression, 166 lum-
bar, nonoperative treatment
for syndrome, 167

Ischemua  causing  gangrene
transmetatarsal amputation 1n,
271 1n Volkmanns contrac
ture treatment and correc
tion 237

Ischium arthrodesis with femur
21 f 284

Isotopes localiration 1n bone
grafts, 29

J

Joints 1n arthritis fimd changes
1, 117 estrogen locally 1n cas~
trated mrce, 14 anterphalan
greal capsulectomy of 215 —
hyperextensibility after tran
ma, 226 neurocentral osteo-
arthntis deformans of 198
subtalar, arthrodesis m para
Istic flatfoot, 264 temporo-
mandibular  disease of 132
tuberculomis, treatment and
management of 81 ff tumors
of 104

K

Kidney  phosphate excretion
disturbance of 298

Knee dislocation (congemital)
of 50 i lipoma of meniscus,
255 popliteal cysts and lesions
of medial memscus 258 static
deforrmty of 260
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Legg Calve-Perthes disease end
results in 65

Legs fibrosarcoma of 102

Leprosy bone lesions radiologic
aspects of 33 84

Ligament  orlncular
clbow 204

Liponn of calcanens, 90 of me
niscus, 255 periosteal 99

Liver necroms and phenylbuta
zone therapy, 140

Luxatio pedis cum talo 156

Lymphangiectases multiple of
bone 90

mn tennis

M

local and hereditary
epiphymal  disturb-

Malacia
multiple
64

ance,

Mandible abnornml function
causing  temmporomandibular
joint disease, 132

Memscus medunal lesions and
popliteal cysts, 258 true lipo-
mm of

Metabolism  calcyum  accretion,
resorption and exchange reac
tions, 16 —n health and dis
ease 301 —in paraplegia, os
cillating bed and tilt table af
fecting 17 —and phosphorus,
disturbances in, 298 m gouty
arthntis 139 1n osteoporosis
18

Metacarpals  rotary angulatory
osteotomy in injured hands,
224

Metacortandralone (see Predm

solone)

Methionine  inducing  amino-
acidunn in vitammin D-resist
ant rickets, 31

Meticorten (see Prednisone)
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Milkmans syndrome unusml
etiology and location, 297

Morquio s disease 315

Muscle complete transposition,
technic, 278 constrichon pain
w 310 quadriceps neuro-or
thopedtc studies of paralysts in
poliomyeliis 71 scalene,
signs  svmptoms and  treat
ment of syndrome, 188 ser
ratus anterior paralysis of,
187 skeletal reaction to m
jury (experimental) 36

Myelography  compared with
diskography 163 results and
niska of procedures 37

Myeloma plasma cell 110

Mjelomatosis  plasma cell 103
f

Myelopathy cervical after frac
ture-dislocatron, 186

N

Nathng  medullary and osteo-
taxis, 293 ~—for pathologic
fracture of fermur 15

Nech anatomy in surgery m
torticollis, 8 winplash 1njury
of 188

Necrosis  hepatic with phensl
butnzone therapy 140

Nerve grafts in orthopedic sur
gery 309 median carpal new
ropathy of 212 root compres
sion in herniation of interver
tebral disks, 166 —decom
pression 1n surgcal treatment
of spondvlohsthesis 177 sci
atie, trapmatic paralysis of
238 ulmar reparr of motor
branch i palm, 213

Netromas pain 1, ultrasontc
therapy for 114

Neuropathy of dibetes ortho-
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pedic aspects, 136 median, 1n
carpal tunnel 212
)
Odontord process of epistrophe

us dislocation fracture of 183
Ossopan 1 orthopedic diseases
33

Ostaitis pobls 180  complica
tions 1n, 74
Ostecarthnits  deformans  of

neurocentral joints, 198 of
hp and serile changes of fem
oral hend, 134
Osteochondromatosns 104
Osteochondropathy acromual
apophysitis 61
Osteochondrosis  ecrvical  car
diac pain m, 181 —synostosls
of vertebrae in, 182 dissecans
and hereditary mnltiple ept
phymal disturbance, 64
Osteoclastora 87
Osteogeneus
tic bony transplants 20
Osteolysis rare massive, 96
Osteomalacia renal and
avitanmnosis D 297
Osteomyehtis  chronie, gelatin
sponge filling Infected cavities
74 of hup and spine entenc
fistula 1, 75 of spime from S
cholerae suis, 168 —from un
nary infections 169
Osteopathy hyperostotic, of En
gelmann-Camurat: 307
Osteopetrosts 1o adults, 316
Osteophytosis of vertebra, path-
ologic bams, 171
Osteoporosis 18 common oc
currence of, 303 from corti
sone and ACTH therapy (pro-
longed) 161 senile, treatment
of, 304

325

Osteotaxis  and meduflany nail
ng 293

Osteotomy rotary angulatory of
metacarpals 1 injured hands
224 wedge 1n femoral ept
physiolyss, 242

P

Paget s disease ACTH and cor-
tisone 1n, 311

Pain  back psychiatric factors
m, 179 —relation to trans
tional lumbosacral vertebra
165 cardiac, 1n cervical osteo-
chondrosis 181 constriction,
in muscle, 310 in shoulder tip
physiologic mechamsm of re
ferred 197 ultrasomuc therapy
for 114

Palm ulnar nerve, repair of mo-
tor branch 1n, 213

Paralvsis  paraplegis  oscillat
ing bed and tilt table affecting
metabolism 1, 17 —from
sheletal fluorosis 307 1n poli
omyelitrs absence of 69 —
neuro-orthopedic studies 71
of sclatic nerve traumatie,
238 of serratus anterior mus
cle, 187 spastic, use of reflex
es 1n rehabilitatton, 72

Patella Vitallium prosthesis for
257

Periosteumn  formmg bone and
cartilage, 21 tumors originat
mng from 98

Phantom Lhmbs pain in, nltra
somic therapy for 114

Phenvlbutazone liver necrosis
and visceral lesions with, 140
prolonged, for arthnins 121
toxic effects, 141

Phosphorus metabolism, and re-
nal excretion of phosphates,
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298 radicactive to determine
viability of femoral head 154

Plasmocytoma  with  terminal
dissermnation 108
Poliomyelitis  foot  deformuty

after 69 paralysis 1in neuro-
orthopedic studies 71 with
out paralysis diagnosis 1n 69

Polyarthritis hydrocortisone 1n
multiartienlar injections 125

Prednisolone 1n arthnitis unde
sirable side effects 142 in
rheumatic diseases 128

Predmsone 11 arthritts 126 ff
—undesirable s1de effects 142

Prostheses  acrylic  complica
tions of 245 -—n hip arthro-
plasty 245 for head of humer
us 201 Judet in arthroplas-
tv of ip 244 ff —reachons
to Nylon prostheses 246 for
Juvenide amputees 267 patel
lar 256 suction socket, for
above knee amputations 268
Vitallium, for patelln 257

Protovertebra 1n tuberculosis of
spune, 178

Psychuatric factors 1n low back
pam, 179

R

Radwautography  showing lo-
calization of 1sotopes 1n bone
grafts, 29 ff

Radiophosphorus 1a rats to de-
termune rate of bone salt for
mation, 21

Radius fractures of neck, 145 ff

Rehabilitation of spastics use of
reflexes in 72

Rheumatic diseases ACTH 1n
mntravenous mfusion 123 9
a fluorohvdrocortisone 1n, 127
glycaine metaboligm 1n, 129
liver necrosis and visceral le
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sions with phenyibutazone,
140 predmsone 1, 126 f

Rib fractures as mgmficant in
jury 153

Rickets and statre deformity of
knee 260 rwitamn D resist
ant climenl appearance 295
—methionine 1nducing amino-
aciduna, 31

Rotation therapy supervoltage,
pnnciples of 115

S

Salmonella cholerae sws  cans-
ing osteomyeltis of spine, 168

Sarcoma osteogenic 1 fibrous
dysplasa, 113 —penosteal,
99 synovial 107

Scars painful ultrasomic ther
apy for 114

Sciatica  relation to tranutional
lumibosacral vertebrn 165

Sequestrum  formation 11 ostel
tis pubis 74

Serum proteins, in differential
diagnosis of bone tumors, 85
sickness 1o tetanus prophy
laxas, 311

Shoulder pamn 1n tip physiolog
1c mechamsm of referred, 197

Shoulder hand syndrome 195
and cervical disk, 191

Spastics reflexes 1n, use 1n re-
habilitation, 72

Spune aguwg normsl 162 cer
vical correlation of cervico-
brachialgia and x ray findings,
189 chordoma, supervoltage
rotation therapy for 115
cord ecute anterior mjury to
308 —compression 10 hernia
tion of mtervertebral disks,
166 -—compreasion and scle-
ross of, after fracture-disloca
ton, 186 asteomyehifis €0
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tenic fistuln m 7> —from S
cholerne suis, 168 —from un
nary infections 169 spondy
lohisthesis  surgical treatment
without fusion, 177 tubercu
losis, vertebra plana in 178

Spondylohsthesis 172 ff  1n
children and adolescents 174
withont isthmus defect 172
surgical  treatment  without
spiml fusion 177

Sponge gelatin, as filling 1n in
fected bone cavities, 74 poly
vinyl as substitute for bone 1n
dogs, 31

S\I;gm in coccaidiordomycosis

Sutures  barbwire for flexor
tendons, 210

Syndactylism 217

Synostosis 1n osteochondrosis of
cervical vertebrae 182

Synovitts, pigmented villonodu

113;1 105 of tendon sheaths

T

Table, tilt effect on calaum, po-
;unum and nitrogen metabo-
Sman paraplegia, 17

Tendon  barbwire suture for
210 extensor pollicas longus
Post traumatic rupture 208
flexor management of lacera
tions 1n fingers 232 grafts,
evalmtion of finger flexor
207 stheaths freeredried ar
teties as, 13 —pigmented vil
lenodular synovitis of 131 —
tummors of, 104 suture 1n hand
A7 transplants of posterior
tibal 275 —regeneration of
blood vessels m, 12

Tenosynovitis 105

Tetanus prophylaxis of serum

327
sickness and local reactions
i 311

Tibia anterior syndrome, after
arterial embolism 261 con
dyle fractures dugnosis and
trentment, 150 ff  posterior
tendon, transplant of 275

Tissue culture studies of bone,
291

Toes mdiologic bone changes
and angiography in leprosy
33 reconstruchon of fingers
by transfers 222 transplant
ed bones fate 1n abdommnal fat,
220

Torticollis surgery 1n, 8

Traction Bryants, arculatory
complications 1n 157

Transplants bone expenmen
tal 22 220  ostecogenests
around bony defects 20

Trochanter fracture new oper
ative treatment of 148

Tuberculosis bone and jount,
trecatment and management of
81 fi  of spine protovertebra
in 178 —ertebra plana 1n,
178

Tumors eosnophilic granulo-
ma, radiologic aspects 92 g
ant cell, 8 of hand, primary
malignant 101 of jomnts bur
sae and tendon sheaths 104
lipoma of calcaneus 90 malig
nant, management 1 hip 102
nonosteogenic fibroma of bone
88 of periosteal origin 98 —
fibroblastic 99 serum proteins
m differential diagnosis, 85

U

Ultrasomic  therapy effect on
carcinoma, 114 for pamn 114
Umbauzonen 1n Milkman s syn-



32

drome unusual etology and
location 297
Urethritis 1n ostertis pubis from
sequestrum formation 74
Urninary infechons  causing os
teomyelitis of spine, 160

v

Vascular  disease  perspher
al transmetntarsal amputation
n, 269

Vertebra plana
of spine 178

Vertebrae  cervical, symostons
m osteochondrosis 182 Jum-
bosactal (transional)  and
back pan disk disease and sct
atica 165 osteophytosis, path
ologic basis of 171 <eparntion

n tuberculosis
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of centraf anterior supetior
nargin, clinical 1mportance
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isthtans defect, 172

Viscern lesions i phenylbuta
rome therap) in rheurmtic dis-
cases, 140

Vitamun D and calerumn absorp-
tion 32 defioency and reml
osteonmlacia, 297 rickets re
sutant o clinical appearance
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