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INTRODULCTION

Organized neghgence 1 the canse of niost hospital m
fections* This was the challenging opening statement of one
member of a Danel wlich diccussed antibiotics as relited to
surgery at the Southeastern Regronal Assembly of the United
States Sectron of the Iuternational College of Surgeons
meeting 1n Muams Beach Janvary 4-7 1959 The alarmng,
wcrease tn the merdence of micctions of the wounds follow
ing clective operations of supposedly ‘clean cases” has do
manded careful study of all operatmg room techmes The
tragedy of bactersal myasion of the wound atter open reduc
tion of a fracture or am other operation on the bones or
josnts of a patient almost defies deseription Vost of these
infections are cansed by antibiotic resistant staphy lococer
which are more often found m the nose or throat than on the
skin of the patient or of 1 member of the surgieal team

Greater care must be taken to cover adequately the nose
and mouth of each person who enters an operating room
Thas must imclude the patient the surgeon the anesthewolo-
gst, residents nterns and nurses Cultures should be made
of the nose and throat of ench patient and at regular mter
vals of each member of the operiting room teams Those
who are found to be persistent carriers of strains of virulent
streptococa or staphylococer should be barred from the op-
erating roowm until 1t can be shown definutely that they are
no longer harboring these orgamsms which have proved to
be 80 grave & threat to the life or limb of patients.

Improved prostheses of vitallum or stainless steel better
operative techmics and more careful selection of cases for
prosthems arthropiasties of the hup appear to be the answers
to the question of how to obtam a tugh percentage of satis
factory end results An accurate fit of the metal femoral head

sn the acetabulum has been shonn to be s prmary factor i
preventing eroston and wearing away of the weight bearng
area of an acetabulum,

Care of the diseases or 1njunes of elderly patients Tequires
more and more time of the orthopedic surgeon Semle osteo
poross of the spine and malignant tumor metastazes to the
weight-bearing bones produce pam and pathologie frac-
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6 ORTHOPLDICS A\D 1RAUMATIC SURGERY

tures The great decrease in the number of patients crippled
by tuberculosis pyogenic osteomyelitis nutritional defi
ciency diseases and poliomychitis has been compensated for
many times over by the greatly increased number of patients
with fractures and other injuries of the spine and extremities
resulting from accidents on the lighway 1n the factory and
m the home The orthopedic surgeon reluctantly or will
mgly 1s ever mncreasingly becoming a surgeon of trauma.

This 1s the twelfth volume of the Y £Ar Book or OrTIOPE
pIcs AnD TraUMATIC SurGERY that I have been privileged to
cdit. For me this has been 1 mo«t wonderful and valuable ex
perience Only because of increasingly heavy commitments
m connection with my duties as Professor and Charrman of
the Departments of Orthopedic Surgery at Northwestern
Universtty Medical School Chicago Wesley Memorial Hos-
pital and the \ eterins Admimstration Research Hospital
and 1s an officer of various surgical societies have I decided
that I must relinquish tlus editorslup It gives me much
pleasure to be able to announce that my successor will be Dr
Kalph K Ghormley Lmentus Professor of Orthopedic Sur
gery of the University of \[1nne<ota and Ementus Chairman
of the Division of Orthopedic Surgery of the Mayo Chnte.
Dr Ghormley 1s a world renowned orthopedic surgeon and
scholar I predict that under his directron this Y ear Book
will become the most widely read reference book of the or
thopedic surgeons of the world.

I agamn call to the attention of our readers the excellent
section on Plastic Surgery edited by Dr Neal Owens Pro-
fessor of Chimcal Surgery at Tulane Unnersity School of
Medicine This 1s the second volume 1n which this section
has been added to the Y Ear Book oF ORTHOPEDICS AND TRAU
aratic Surcery Comments received about this section have
been most favorable

Epwarp L. Coarrre
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8 ORTHOPEDICS A\D TRAUMATIC SURGERY

The jomt disks are believed to have two functions me-
chanical protection of the joint surfaces and volume equah
zation by space variations in the joint cavities

Histologic Changes in Joint Capsule in Congenital, Trau
matic and Paralytic Dislocation of Hip were studicd by Mar
gret Lange? (Unn Orthopedic Chmic Mumich) The cap-
sule of the np jomt 1s subject to varous influences and
changes It may elongate and assume the form of an hour
gliss or may appear flat and stretched It may also contract
shrink and shorten Its mner surface may enlarge by n
creased villus formation leading to mcreased exudation and
resorption

The rich vasculanty of the synovia explains the effective
response of the jomnt capsule to inflammatory or chronic
mechanical stimult (pressure traction and shearing) In the
fibrous lnyer and especially in the synovial layer pernvas
cular lymphocy tic extravasations and localized and diffuse
accumulation of lymphocy tes were often seen The capillary
network of the joint capsule usually responds to irmtation
by increased vasculanization In capsular degeneration the
vessel walls often show fatty degeneration of the intima.
Lndangutis obliterans of the arterioles leading to Iustoly
818 was seen m several capsules

The many nerve endings 1 the jont capsule account for
pain 1n jomt mjuries and 1n certamn diseases of the capsule
In long standing and severe injuries fatty degeneration
takes place in both parts of the capsule In paralytic hip dis
locations the normal tissue structure 18 replaced almost
completely by severe fatty degeneration

Several capsules showed mmplants of cartilage and bone
trabeculae proving the ability of the capsular connective
tissue to turn nto cartilage and bone

The capsule of the hip joint 1s able to compensate strongly
by increasing i1ts thickness four or fin e times Its regencratine
power 18 also pronounced

Electron Microscope Studies of Crystal Collagen Rela
tionships in Bone IV Occurrence of Crystals within Col
lagen Fibrils was imvestigated by Huntington Sheldon and
Robert A Robinson® (Johns Hopkins Univ ) Earlier elec
tron microscope studies revealed the existence of crystals

(1; Ziach  Ortbop_%0 270-299 1938,
(3) J Blophys & Blxchem Cytol ) 1011 1016, Nov 25 1957
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short distance (less than 05 p) from the osteoblast Then
within an exceedingly short distance these coated fibnls
appear associated with morganic crystals and the matnx s
caleified Tlis has been referred to as the calcification front.

Occasionally two osteoblasts may overlic one another Be
tueen such cells collagen fibnls are seen In such an area
«cparated by one cell from the calafication front small
cry stals may be seen occasionally Near the calaification front
crystals are seen most commonly at the periphery of fibrils
between tang ential fibrils or 1n cry stal aggregates sufficiently
large to obscure underlying fibnls

Ultrastructure of Bone Technic of Microangiography as
Applied to Study of Bone Prelimmary Report 1s presented
by Lowell F A Petereon Patrich J Kellv and Joseph M
Janes * Injection into the specimen must be as nearly com
plete as possible The mjected materral must have sufficient
contrast on the x ry film to be easily distingwishable and
there must be no disturbance from the bursting of smallves
sels caused by excessie pressure Once the injection 1s made
the contrast medium must remain m the yvessels mstead of
diffusing through the vessel wall This requirement cannot
be met of course where the endothelinl hining 1s incomplete.
Approprate fixatnes himit diffusion of very fine njection
mediums to a tolerable level for many tissues With large
spectmens diffusion 1s marked when a medium such as a
25% suspension of thorium dioxide (Thorotrast) 1s used. In
general vaming forms of banum sulfate eg Micropaque
or freshly precipitated barium sulfate suspended 1n gelatin
rolution have been most useful for study of the vasculanty
of cancellous bone and Thorotrast has worked best 1n the
study of cortical bone A microangiogram made by the fol
lowing method 1s shown in Figure 1

Tecinic —Ammals are prepared for injection by anesthetization
with pentobarbital (Nembutal®) heparmimtion and exsangumation
through the carotid artery The hindquarters are perfused with an
1sotonic solution to which a vasodilator has been added, When the
perfusion 15 seen to have removed the blood adequately from the hind-
quarters as deternuned by the character of the outflon the contrast
medium 18 1njected. When Thorotrast 15 used the limbs are not per
fused before injection. Runoff of the injection medium into the ve-
nous side of the carculation may be prevented by ligation of the omt
flow at the desired time before completion of the 1njection. I;jﬂmﬁoﬂ
pressures are measured continuously no one pressure 1 swtable for
T(49) Proc. Staff Mect. M 3 (lm 32 631686, Nor 27 1937
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{ten
1 fhough physiologic pressures are o
m‘c\s’h:‘:\ h:t‘:‘\‘f: nnm‘fmﬂmh of harium sulite are u‘«ft: :;
15 at tnes pece<ary (o cxcm'l{ N1hc\$m\ngxdc pressures wses
comtimt flling of the veuas
ad{{g‘\;“nx:;mw:m of barnm sulfate are cm{dnycd ax the in cthn:\\
medium 107 formalim s u od as the fixatne fter thorourh m;\\;c
the bone 15 cut on & milling machine i sections 1 mm thnek ;\:L«
alofied in 15% fortme acul Thereafter, the scctramin may ‘cp{
105 formatin The frozen wection nrethod 15 userl m nabang shees

ndfld:ﬂ 1 arteries. ﬂfphyfh] rea _,,‘“kk from fomur
Court, r

Petern, Lo} A, ot o

Ner 27 1957 )

of soft tissue or of decaleified bone into which njection has been

made.

Tn.r¥et film distances vary from 14 to 22 em Enmpinie determina
tton of exposure data 14 essential however at a distance of 14 em.
with a specimen of decalafied bone § rom. theck gmemll) an exposure
of 7-8 miputes 18 required at 205y and 25 ma. Rodak high resolution
Plate or spectroscopie plate 649-GH 15 the film wsed. The speamen 13
Maced between two layers of Afylar 2 Du Pont plastic available 1n
:;?mg thickuesses t prevent curhing of the specimen due 1o dryg

alsn to provide close contact by metns of a vacuam between the
specimen and the photographic emulsion. The plastic fayer on the top
portion of the specimen 13 the laver that apphes ihe pressure to the
#pecinien holding it agamst the photographie emulston
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‘The films are developed according to the mannfacturer s directions
with D-19 developer and acid fixative Shght overexposure of the
film is attempted 1t 15 underdeveloped to keep grain size mummal,
Tlus has not resulted i marhed decrease in contrast. After the films
are washed the emulston is immediately covered with a glass cover
slip tn a manner similar to that ueed for histologic sections. This pro-
tects the emulsion and aids cleaning of the slides. Best results are
obtnined when all solutions are filtered and kept 1n clean covered,
glass utensils Constant amtation during development s helpful 1n
reducing adg:tcnq effecets of the photographic emulsion Stereoscopre
views can produced by taking mucrorndiograms or microangio-
grams at two different angles and then viewing these with o micro-
stereoscope or enlarming them by photomicrographic methods and
viewng with a prismatic stereoscopic apparatus.

Ultrastructure and Function of Bone are discussed by
Franklin C McLean® (Clucago) The unit of bone structure
at the microscopre level 1« the haversian system or osteon
Tlus 1s an trregular ¢y hndrie, branching structure with thick
walls and narrow lumen known as the hayersian canal This
canal carries one or more capillaries and venules The cylin
dric osteons are usually oriented 1n the long aves of bones
Their basic structure con<ists of concentric lavers or Jamel
lae the fibrils of each lamella extending spirally to the axis
of the canal The osteon m addition to 1ts canal and fibrillar
structure mcludes many lacunae that house the cells of bone
(osteocy tes) and interconnect with one another and with the
lumen by branched canalicul: In cross section the osteons
average about 150 g 1n external dinmeter whereas the canal
may not measure more than 20 g 1in diameter In length, the
osteons commonly extend several millimeters

An osteon 1s formed by deposit of Iayers or lamellae of
fibnllar bone matrix on the walls of a ¢y hindric cavity or tun
nel with subsequent mineralization of the lamellae. After an
asteon has been fully mineralized 1t loses some of 1ts ability
to react with body fluids mainly because 1ts constituents are
less accessible to the circulating flurds Throughout life com
pact bone undergoes a process known as haversian remodel
g This insures a constant supph of reactive bone account
g for less than 1% of the total bone mass This reactrve
bone gives the skeleton 1ts function as a tissue.

Electron microscopy of bone 1s aided by both high and
low angle x ray diffraction High angle diffraction partic
ularly with microdiffraction technic lends valuable assist

(5) Scheoce 127 451456, Feb. 28, 1958,
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The collagen fibers or part of them are believed to be re-
«pousible for seeding and thereby mmitiating the deposit of
liy droxyapatite crystals perhaps by the phenomenon known
as epitany Bone «alt belongs to the apatite series of minerals
of wlich the prototype 15 fluorapatite 3Cas(POy)2 CaFs
The crystaline matenal found in bone corresponds most
closely to hvdroxyapatite 3Cay(P0O,): Ca(OH)

It 13 convenzent to consider the umit of bone mmeral at the
ultrastructural level as a cryvstal complex based on a micro-
crystal of collordal dimensions only a few hundred ang
«troms long, and 20-30 A thick The crystals have 1n enor
mous surface/umt of mass approximately 200-300 sq
m /Gm Laery 1on held on the surface of the erystal 1s sur
rounded by oppositely charged 1ons on one side only  the ef
fect 1s a restdual cliarge or valency on the ery stal surface Be
cause of their amall size the crystals can attan greater
stability almost exclusively by chenusorption Tlus leads tos
lughly yvanable surface composition It results alwo n
creased reactivity of the ervstal complex Around the crystal
and partly bound to 1ts surface are located a lay er of hy drated
tons and a shell of water which mav exceed the dimensions
of the crystal itself Synthetsc apatite crvstals for example
may bind 0.8 Gm water/Gm crystals

Where adequate hydration 15 possible each ervstal com
plex may be viewed as a serics of layers Any ion from the
surrounding fluids can diffuse 1nto the outer layers of the my
dration shell At the crystal surface there 1s a bound laver
of hvdrated calctum phosphate and hydroxsl 1ons con
stantly mterchanging with symilar rons mn the surface layers
of the latice Within the crystal because of vacant lattice
positions a constant though much slower 1on interchange
takes place Some 10ns m body fluids can penetrate the by
dration shell only (k+ and Cl-) some can penetrate the
surface-bound 1on laver of the lattice surface by displacng
calcium phosphate or hyvdroxy 1 1ons (N2t UO ++ COa™ ™
and citrate 3) and some can penetrate still further into the
crystal mterior (Ca++ Sr++ Rat++ PO,* F-) All pos
sible 100 trinafers and moyements may be assumed to be
constant whe  er the body fluids are 1n close contact with
the crystal ¢ plex of reactive mneral

In contrast - the crystals age and increase m number
they gradually 1 1. the water essential to thetr reactivity
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Tsontually there remams only a rolid wmert almost unhy
drated mass of ey stals and fibers meapable of mnore than 1
slight degree of 1on exchiange or transfer wath the body flwds
Such stable bone tissue wluch comprises more than 9% of
the mass of compact bone can be made ayalable to the or
gamam as a whole only by cellular action resulting
Tesorption

The parathy roid glands play a decssive vole m the reguia
tion of calcium son concentration m the biood plasma Thes
are responsible for hourly and daly adjustments but are not
i themselves adequate for the minute-to minute mterplas
betw een blood and bone. In young ammals the turnover of
blood calctum may amount to 18 much as 100% /munute 1m
plying that the equivalent of the total amount of caleium
the blood may be replaced evern mimute

The parathyraid glands are responsible for monitonng
calcium jon concentration 1n the blood plasma They respond
slowly to changes 1 calcrum 100 concentration in the inter
nal emvironment. By regulating the dissolution of stable bone
mineral they help mamtain a relatnely constant level of
caloum jons 1n the blood. The fine adjustment of calcium
ion concentration 1 the bleod 1e, the mimute to-minute
control ss effected by rapid transfers 1n both directions be
tween the blood and the labile fraction of the bone minerdl
W hether this 1s a purely passive chemical affair by diffusion
equihbrium or whether 1t also 15 mediated by the parathy
roid hormone (as well as by vtamin D) remains as yet
funcertan

Biochemical Studies of Articular Cartilage—/ A ormal
valyes —Lsllan Eichelberger Wayne H Akleson and M1
chael Ruma® (Unn of Chicago) studied the biochemical
charactenstics in front and hindlimbs of puppies ranging
age from 6 to 25 weehs The average mass patterns for 1 kg
fresh cartifage were as follows Through age 16 weehs the
extracellular compartment consisted of 522 Gm entracellu-
lar nater and 161 Gm extracellular solids or a total of 683
Gm leaving 317 Gm for the weight of chondrocytes, of
which 263 Gm was chondrocyte water and 54 Gm  chon
drocyte solids For the older puppies aged 17 25 weehs the
extracellular compartment mass was 720 Gm  of which 548
Gm was water and 172 Gm extracellular sohds The wtra

() ] Bone & Jolnt Sery 40-A1M2152 Juswary 1958
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cellular compartment or w eight was 280 Gm of which 209
Gm waswaterand 71 Gm chondrocyte sohds

The total water content of the tissue decreased 1n amount
from 809 to 75% s the puppies aged. The connective tissne
tncreased m amount from a valye of 104 t0 159 Gm /hg as
the puppies aged whereas the chondroitin sulfate mass de
creased from 38 to 23 Gm /hg Though chondrottin sulfate
decreased the connectn e tissuc inereased enough to enlarge
the mass of total extracellular solds from 146 to 181 Gm /hp

The percentage of water m the chondrocytes averaged
83% through the 16-w ech-old group and 75% 1n the older
age groups

The average concentration of potassium m the chondro-
cytes was 53 mLq /ky chondrocstes or 66 mEq /hg chon
drocyte water The ay erage concentration of magnesium was
35 mLq /hg chondrocytes and 43 mEq /hg chondrocyte
water

17 Values follownng denervation of an extremty —Aleson
Exchelberper and RomaT studied the biochemical charac
tenstics of articular cartilage from the Jomnt surfaces of the
Iondfimbs of puppies up to age 25 weeks and 12 weehs after
denenvation of one extrermity The animals were divided into
four groups first according to age and sccond according to
the length of time after deneration At first chemical
changes occurting 1n the atrophied tissues appeared rapidly
progressed somew hat and then scemed to remam almost st
twonary Inall groups the extracellular solid mass decreased
as a result of a decrease 1n the connective-tissue solids and a
marked decrease m the chondroitm sulfate The extracel
lular water increased markedly as a result of large mcreases
m the ultrafiltrate water The percentage of water 1n the
chondrocytes (the intracellular water) decreased in value.

There was an Increase 1n total water content of the car
titage, resulting from mcereases in the ultrafiltrate water
the extracellular compartment of the tissue, o marked de-
crease in the chondroitin sulfate mass and a decrease 1n the
connective t1 ne mass expressed/kg fresh tissue This re-
sulted from dilutinn of the extracellular compartment with
large volumes of ultrafilirate water

The percentage of water mn the chondrocytes decreased
m value from an avcragc normal of 80 to 741 the voung pup-
—WM & Joint § T AT 3162 January 19358
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pies with 4 weeks of atrophy nfter denervation and {rom 74
1n the controls to as low as 60 1 the older puppies with up
10 12 wechs of atrophy

Effects of Immobilization Atrophy on Histochemical
Characterization of Skeletal Muacle Lillign Lichelberger,
Michael Roma and Peter V. Moulder® (Univ of Chicago)
ymmobilized one hind leg of puppies to study biochemical
changes 1 1mmobihization atrophy m the calf and thigh
groups of muscles The opposite leg was used as the control
The puppies were separated 1nto three groups according to
age and duration of immobilization group 1, age 12 14
weeks with 4-5 weeks of immobilization, group 2 age 13 17
weeks with 6-7 weeks of immobilization group 3 age 17 20
weeks with 8-11 weehs of immobilization Progressine 1n
crease 1n total neutral fat content depending on the length
of time of immobilization was observed

The histochemical patterns for 1 kg of these muscles
showed 1ncreases 1n the extrcellular compartment mass 1r
respective of age or duration of immobihization due mamly
to mncreased water content in this phase The increased ex
tracellular water was at the expense of the intracellular wa-
ter Simultancous with decrease in intracellylar water con
tent the solid mass of this phase decreased to such extent
that the percentage of intracellular water m the atroptued
muscle nas the same as that in the sound muascle.

The internal structure of the muscle fibers did not change
m immobilization atrophy In all 3 groups of puppies the
percentage of muscle fiber water as well as the potassium
and magnesium concentrations was the same whether ex-
pressed per kilogram of muscle fibers or per kilogram of mus
cle fiber water 1n all the calf and thigh groups of muscles
from the control and ymmobilized legs

Quantitative Studtes of Precipitation and Agglutination
Reat:Dunns between Serum of Patlents with Connectlve Tis
sug Diseases and Preparation (Cohn Fraction 11) of Human
Gamma Globulin were conducted by Wallace )V Epstein
Ephraum P Engleman and Margaret Ross® (Univ of Cali
:ZEE)MZE: telt')mmrhcumatmd factor has been applied to a
- rheumastl;lé nrct;sprcsentmthesemmo{ most patients

arthntis This arculating material has

s Appl. Physiol. 12 42 30,
19; { Lennmol. 79 441449 ﬂt\::mbcrlmq 159!;&
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also been found n the serum of a few patients with other so-
called connective tissue discases

Rheumatord factor has been detected by a wide variety of
test systems These include those which use sheep or other
anmmal red cells sensitized with rabbit antt red cell serum
brucella sensitized with brucella antibodies egg albumim
anti-egg albumin specific precipitates and human Rh antt
bodies on human Rh positive cells The common denom
nator of all of these sy stems which react to the presence of
rheumatosd factor 1¢ the presence of an tmmune globulin ora
closely associated substance from vanous animal species.

Heller demonstrated that Cohn fraction 1I of human
plasme could mhint an agglutmation reaction between
rheumatord factor and sheep red cells sensitized with red cell
antizerum This led to the development of the fraction 1I
agglutmation test m wlhich Boyden s method of exposing
red cells to tanmic acid 18 used to attach components of a
Iine solution of human plasmn fraction II to sheep cells.
These coated cells are placed 1 seral dilutions of a patient 8
serum and examined for agglutination after 18 hours at 4 9
The underlying nature of the fractrion 11 agglutination pro-
cedure was clanfied by the obseration of precipitate forma
tion when gamma globuln (fraction 11) <olution as added
to serum of high fraction II agglutination titer This reac
tion could be demonstrated directly as a precipitation reat
tion or by the use of latex particles wlich alloned obeenz
tion of precipitate formation by their nclusion nto amounts
of precipitate othern 19 difficult to obser ¢ Heller found that
the abthty of a gamma globulim solution to coat cells treated
with tannic acid could be ncreased by heating the globulin
solution

The authors found that the formation of precipitates ont the
addition of gamma globulin (fraction II) to the seram of
most patients with rheumatord arthritis 1s gcncml cor
related with the fraction I agglutination titer of the serum
The quantitative precipitation cun e of this reaction dcpcndS
on the fraction IT agglutination titer of the serums the lot of
fraction IT and the volume m which the reaction 18 per
formed. The rheumatoid factor and what has been termed
the gamma globulin factor probably coexist 1n serunt.

Effects of Sympathectomy on Blood Turnover Rates I
Muscle and Bone Jerold \[ Lowenstein Jacques Panporte
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muscle and bone of an extremity 1s augmented after lum
bar sympathectomy

> [During recent years the operation known as sympathectomy has been
mm:hlu:papularth:nitﬂﬂ?ﬂofmreyﬂn:chnmmﬁmbﬂ
these “cd ff Lhalt u,l;:aCI ﬂ'chitnmy b f:\fmd bmj:'roifﬁ;m M

augmmented after lumbar sympal 1] great y own
experience bas shown that Jumbar sympathectomy performed with thor
oughaess fmproves the arculation of the lower extremity of many patents
who otherwise would be subjected to amputation and that the benefits in
wtrizelhave lasted for m:.né

years —Ed.]

chitomimetic Effects of Fluoride Feeding on Skeletal
Tissues of Growing Pigs L. F Bélanger, W J Visek W E.
Lotz and C L. Comar? fed 12 young pigs for 30 60 and %0
days on a diet contaiung 1000 ppm sodwm fluoride The
ammals were paired for controlled study The pigs that nere
fluoride fed showed defectnne growth and mineralization of
bones costochondral beading, softened and deformed epi
physial plates and enlarged and malformed bone trabeculac.

Histochemical studies of demineralized ribs and heads of
metatarsals showed a decrease m the stamable polysaccha
rides and an accumulation of salt, the solubility of which re-
sembled that of calcrum fluonde

Some results of fluonde feeding recalled the classic rachitic
syndrome decreased growth decreased and imperfect min
eralization hypertrophy of the costochondral junction and
overproduction of osteoid. However these may partly repre
sent reactive secondary changes Although the prevously
1a1d out portions of the skeleton appeared to be only shghtly
involved, the bone formed during fluonde feeding was
greatly modified 1 both mneral and orgamic content In
deed the epiphysial cartilage 1ncreased in size and became
softer so that weight bearmg produced distorted architec
ture. On the other hand autoradiographic records of tracer
doses of S*0, showed that the tagged sulfate disappeared
from fluorinated cartilage at a slow rate and did not diffuse
readily from predentine into dentine.

Hy pertrophy of cartilage bone and dentine seemingly the
result of accumulation and oyerproduction of an abnormsl
matnix, 13 not conducve to ammal growth. In bone and
dentine this substance appears immature, with staimng
affimties comparable to those of prebone and predentine.

Only portions of the structural mass presumably those
contalming salts were dissolved in ammonium acetate a sol
TT@@) Am J Puth 34 2515 Tan Feb. 1938






22 ORTHOPEDICS AND TRAUMATIC SURGERY

was delayed by severnl weehs and less than one third of the
fractures united. Marhed absorption of the fresh homoge
nous implant predonunated before ossificatron 1f any Tresh
and frozen homogenous trunsplants mduced cellular inflam
matory reaction similar to that described for other homoge-

o Bl B s e e

(Gonteny of Tontelin 3. 7 bdm B 5ol s Hoe S e RorD, 1958
nous graft tissue Frozen freeze-dried and Merthiolate®
preseryed homogenous bone implants produced little osteo-
genic stimulus m the host tissues Graft fractares usually do
not unite. These grafts were replaced slowly if at all by
fibrous tissue firat then by bone,

Fresh autogenou bone transplants are far superior to any
other type of bone tran plant The repair capacity of fresh
autogenous grafts 1 mea ured by graft fracture healing ex
ceeds that of fre h ir zen freeze-dried Merthiolate®
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Presery o] Immogcnom grafts or frozen md bogle antoge
ous grafey | resh homo;,cnolu Erafts shoy eq the nexe bext
Osteogen)e repair ‘apacity T, Pronounce mﬂ'mmnmn
'neompatiby, gy reaction tq the homogcnom bone may he
dcmmcntnl

Ocntgenographxc Appraflals of Skeletaj Growth and De
elin and

velopment bility Inﬁucncmg Factors Harrey J
ellh and e Maey 4 (Merrt p Imer Sy, ! Dctrml)
Bssessed the « ys of 17 3 s and | aged 3 15 L]

3 1
Todd anq of Greulyepy and Py e and the Tody Handards g,
W, knee d

s kn

The rehabijygy of these Standards as applied by expen
enced SCicntiaty v 4. dete thed AgTeemeny between du
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made |, <] M estipatore

apreed Withmy 4 Montls

ure s
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Vascularization of Pseudarthrosis Clinical and Experi
mental Study 1s reported by R. Roy-Camille® (Pans) The
chinical matenal included 8 patients whose condition varied
as to chronicity (2}4 months to 6 years) and x ray appear
ance. The lesion of 3 (254 334 and 434 months after trauma)
would be classified as delaved union rither than pseudar
throsis \ rays showed pronounced opacity of bone border
g the focus 1 3 less extensive opacity in 2 and almost
normal osscous transparency n 3 {the most recently af
fected) In all vascularization as shown by lustologic sec
tions was normal or mncreased being marked in the 3 mith
radiopaque bone This finding contradicts classic concep-
tions

Lxperiments on 12 dogs consisted of producing a surgt
cal fracture which was poorly fixed with too long too short
or too thin a nail thus permstting mobihity of fractured
segments and production of pseudarthroses Both loose and
compact lesions were obtained. The latter were of three
types In tvpe 1 the ends were perfectly adapted the soft
parts umiting the fragments and pseudarthrosis forming 2
virtual cavity between the two bone surfaces In type 2, the
bone was umited by a nonossified homogeneous tissue, pro-
ducing continuity between the two fragments In type 3 the
ends were closely adapted and braced at the periphery as m
type 1 but with uniting tissue at the center

Microscopically the tissue of unton consisted of dense con
nective tissue rich in collagen and relatively poor m fibro-
blasts and fibrocytes The structure somewhat resembled
that of a tendon or aponeurosis with collagen fibers often
folded on each other Interspersed in the connective tissue
were areas of chondroid metaplasia vigible in the central and
peripheral portions of the pseudarthroms Irregular cavities
and zones of fibrinoid necrosis were confined to the central
portion Small necrotic bone splinters were found 1n the 1m
mediate vicimity of areas of liquefaction These rarely showed
osteoclastic resorption There was no inflammatory reac
tion no area of ossification connecting the tno fragments
and no muscular fibers m process of degeneration Vascu
Ianzation of the tissue of union was sbundant, snsured by
artertoles with relatively thick walls and by numerous capil
laries Most of these vessels contained bariam oxide In al

(5) J ehi 76372 98 Aug Sept, 1958
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trolled consolidation 1s always obtained gien sufficent
time The mim of surgical procedures 13 to hasten this umon.
The fact that the bone surrounding the lesion 1s well vascu
larized permuts greater optimism and also explams how
compression alone may cure psendarthrosis The causes of
pscudarthrosis include poor immobthization repeated or un
satisfactory surgery and poorly tolernted fixation matenal
and mfection all of wiuch produce mflammation and its
pathologic corollary Iy pervascularization Tlus last 1s per
hps the common hink betwecen the varous causes of pseud
arthrosis

Stinulation of Bone Growth was tned by S L Haas
(Stanford Unn ) 1n various experiments The lower end of
the ribbit s radius was exposed and these metals were m
serted into the bone (1) siigle fragments of iron copper or
Alummum 1n the metaphy sis near the epiphysial plate (2)
single pieces of the same metals 1n the epiphvas (3) com
bimned copper and 1ron 1 the metaphy 218 to develop a galvanic
reaction (4) copper in the metaphy sis and 1ron in the epiph
ys1s or vice versa to develop galvame current across the
epiphy sl plate (5) alummum m the metaphy «1s and epiph
vsis and (6) black manganese oxide 1n the metaphysis
Growth ncrease occurred only when copper was placed 1
the epiphysis and iron m the metaphy sz Growth loss oc
curred only with use of manganese oxide which caused a de
structive reaction to the epiphysial plate

To have a continual stimulus to the epiphysial plate as
growth proceeded the folloning experiments were pef
formed on dogs (1) The lower end of the femur or radiws
was exposed and a ware loop passed crcularly around the
epiphy s1al cartilage plate (2) Wire loops of different metal
were passed laterally and medilly to the epiphysial plate.
(3) Wire loops of different metals were mnserted to the me-
dial and lateral condyles of the femur through the intercon
dylar notch In each instance there was loss of length growth.

Piturtary growth hormone was placed 1n small cavities 1
the end of the radns (1) 1n the metaphysis near the ept
physial plate (2) i the epiphysis (3) 1n the epiphysis and
metaphysis and (4) i the metaphyss and surrounding ts
sues near the epiphy s1al plate In none of these experiments
did stimulation of length growth oceur

(6) Am. J Surx 95 12%111 J nuany 1958
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After the femoral vemn and artery were exposed n the
gunl region the vem was higated Prtwitary growth hor
mones were mjected directly mto the femoral artery and also
daily about the epiphysial plate of the lower end of the fe-
mur Length growth did not ncrease

Haas performed two scts of cxperiments trying to use the
growing epiphy sial eartilage plate of one bone to make trac
tion on the epiphysis of an adjoimng bone After exposing
the lower part of the femur and the upper part of the tibia a
wire was passed through the emiphysis of the femur then
brought down nto the subcutaneous tigsue across the knee
joint to bevond the epiphysial plate of the tibia The wire was
next passed across the shaft of the tibia brought up into the
subcutineous tissue on the opposite side and anchored to the
ather end of the wire at the ongnal starting place Tt was
hoped that with the grow th of the tibia there would be trac-
tion force on the femoral epiphysis

In the other set of experiments the wire was passed
through the epiphy s1s of the tibia proximal to the epiphysial
plate brought up across the knee joint and passed through
the shaft of the femur prowimal to that epiphy sial plate then
back to the starting point. Pulling force would be exerted by
the growing femoral epiphysial plate on the epiphy<is of
the tibia. No growth acceleration took place in any of the
experiments There was no growth loas

A method was devised for application of direct expansion
force about one epiphysial plate. The epiphysial plate of the
lower end of the femur was exposed by mcision on the laterl
and medial sides of the end of the bone. A wire or threaded
rod was passed through the epiphysis distal to the plate A
stmilar wire or rod was passed through the diaphysis prox
1mal to the plate. An expansion apparatus was then anchored
to the ends of the wire or bolts on each side. This apparatus
consisted of a cylinder contamning a wire spring at 1ts base,
which was compressed by a plunger inserted into the cylinder
Thus constant expansion force was exerted by the com
pressed spring No acceleration of length growth was ob-
t;med by this method No growth loss took place in the

ne

Changes Observed in Intervertebral Disk after Discog-
maphy TIan Goldie” (Unn of Goteborg) examined micro-

@) Acta path. et microblol scandimav 42 193197 1938
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scoptcally 122 dishs removed at operation Discography had
previously been done on 53 Shghtly PAS-positive hyaline
droplets were mostly found in the nucleus pulposus to
which the opaque material was mjected In disks removed
at operation without previous discography no hyahine drop-
lets were obseried Thus the hyaline droplets are regarded as
sequelae of discography

It 18 assumed that the hyaline droplets con«st of chon
droitin sulfuric acid and are the result of reaction between
the contrast medium and vital disk tissue because the drop-
lets were not found 1n dead tissues No mnflammntory reaction
accompanied the hyaline droplets

CONGENITAL DEFORMITIES

Chondrodystrophia Calclficans Congenita according to
Byron G Brogdonand Neil E Crow® (Parhs Air Force Base)
1s a rare disorder of infancy charactenized by multiple dis
crete punctate areas of calcification in the epiphy ses produc
mg a typical x ray appearance The sites of predilection are
the hips knees shoulders and wrists the vertebrae pelvis
and rib ends are less commonly mnvolved There are assoc
ated changes in the long bones of the extremties (particy
larly the femora and humen) conssting of shortemng
thickening and bowing of the shafts with cuppmng widen
mg and irregulanty of the metaphysial ends Various asso-
ciated abnormalities may be present.

If the infant survives the punctate densities disappear
peripherally in the epiphyses centrally epiphyses more not
mal 1 appearance become calcified. These ultimately ossify
with a vanable degree of residual ranging from marked de-
formity to relative normalcy The abnormal calcifications
usually disappear by age 3-4 vears

Anatomically there 18 a disturbance of vasculanization of
the epiphysial cartilage and of the cartilaginous anlage of
the amall bones 1n the ankle and wrist.

The authors observed the syndrome 1n 2 infants

Gurl, aged 1 day had an extremely flattened nasal bridge at birth
with a short neck, short trunk and peculiar curve to the dorsolumbar

(8) Am. J Roentgenol 80 443 448, Scpiembor 1958,
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\!
whies (Fig 4) revealed arcas of dscrete punctate @
?\)‘ﬁn:\htnrﬁ:t’;‘m rq:ifm :ﬁ m)c o, ol both erdds of ﬁ\c hu{mh\: am!
femora and ot the wrists and ankles There was stppling © { a:t
tebral bodies throughout the spine The bony na bridpe \w:ls htl‘
tencd The humeral slmfts &m‘;u\mmmmmshoncmd amd dightly
red with ather
wﬁ‘da-‘;—f:‘ m‘:w showed development of relatively nonanl
appeartng epiphiyses with penpheral persistence of pumctate calkelfien

Fir 4 —T, hn)dﬁcldnnnpudfhﬂlhhulndlﬁw_\mﬁ!
tewed mazal wyoid {Conrtesy of Brogdcm, B. G., and Lrow X E.
e % ST, Denier ToR0S " "

t

m some areas. The extrennties were not deformed but the carpat
and tarsal centers were retarded.

There was marked yessdual deform-
ity of the vertebral bodies, and the skull was conmderably dalicho-
1C,

Khippel Feil Syndrome Review of the Literatura by V A
Canetti® (Aontevideo) yielded 250 cases reported since the
orgmal deseription mn 1912 173 viere analyzed as a basis for
discusston

This rare syndrome charactenized by congenstal fusion

1) Acs srorml, latiass § TIATED  Tartr



30 ORTHOPEDICS AND TRAUMATIC SURGERY

of two or more cervical vertebrae 1s usually accompanied by
other congenital defects of the spine and other parts of the
sheleton and 1n some cases by malformation in other organs
The condition appears to be related to a disturbance 1n seg
mentation of the mesodermal tissue from which the vertebrae
are formed which occurs dunng the 3d to 8th week of em
bryonic life The cause 1s unknown In numerous instances
1t has been observed m several members of the same fanuly
The basic anatomic malformation results 1n shortening of
the spine at the level of the defect Synostosis sometimes ex
tends to the upper dorsal vertebrae Cervical spina bifida and
other assocrated vertebral defects are often present, as well
as Sprengel s deformuty (upward displacement of the scap-
ul1) and malformation of the nbs and of the occiprtal bone.

Cardiovascular anomalies were recorded 1n 6 cases (34%)
though their incidence 13 probably higher since they were
found 1n 4 (18%) of 22 cases m which autopsy was performed.
Anomalies of the buccal cavity palate and teeth are alsa
relatively common

Counsistent chinical signs of this syndrome are nech short
eming reduced eapacity for nech and head movements and 2
low posterior hair line. These changes vary 1n intensity ac
cording to the degree of osacous malformation Some mild
cases may escape detection except by x rav examination

Neurologic comphications are farrly frequent. Central of
peripheral changes were present 1n 49 (28%) of 173 cases 1&
viewed and psychic disturbances 1n 8 (46%) These neuro
logic mamfestations conmsted of purely or prcdommantly
pyramidal syndromes syringomyeha and syringobufbia
cervicobrachial radicular symptoms changes n cranial
nerves Claudc Bernard Horner sy ndrome bimanual svn
hinesis (mirror movements) and deaf mutism

Prognosis 18 usually favorable with long survival P2
tients with severe skeletal or v1sceral anomalics usually di¢
during the first weeks or months after birth

As a rule the bony deformuty requires no treatment Bt
lateral thoracoplasty in the upper thoracic region has been
proposed as a means ot mmproving motility of the head and
shape of the neck Some assocated deformities such 1s d1s
placed scapula torticollis and webbed neck are amenable to
surgical correct: n
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Care of Infant with Congenital Subluxation of Hip P'aul
C Colonma® (Unn of Penugylvana Hosp) restewed the
records of 45 mfants with evidence of congemtal dysplasa
of oic ot both lips. Seven nd dislocation and 38 subluxa
ton Thurty five of the mfants with <ubluxation were under

months,
agixgch uncertmnty and confusion exists m published w
formation as o result of loose nsage of the term * dy splasia
10 idhcate subluxation and/or distocation expecally when
subluxations m voung children are considered Rarch doesa

L}(&J‘J(h«)~—$uﬂm&muﬂ&ﬂm‘dﬂmm years, Relationship of ead
o o
© 1) —~Sublwxation watrested for 43 Pailert extromely drbied
oo G U0 el s T

of Coloema, P C. JAALA. 166 71 TosK)

case begin as congenital subluxation and change mnto a true
lusation On the other hand cases of subluxation may re
mawn subluvation over the vears (Figs 5 and 6) Though
ftoutatson s abduction and asymmetry of thigh folds are
important chnical signs they alone are not pathognomonic
of subluxation The Ortolan: chick 18 probably the common-
est finding i early dislocations and 1p certam subluxations
but absence of this aign 1n otherwise defimte cases of sub-
luxation does not rule out this diagnosis 1f the telescoping
SIgN 35 present 1t 15 wmore likely to be caused by a true
dsslocation

The Puttr triad—upward displacement of the upper end of
the femur a sloping acetabular roof and poorly des eloped

1) JAMA 356 710720, Feb. 13 1938
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epiphy mal nucleus—should not be necessary to mahea drag
nosis of subluxation but 1s pathognomonic of dislocations
Measurable upnard or lateral displacement of the upper end
of the femur 1s rarely seen with congenital subluxation The
sloping acetabuiar roof 1s undoubtedly a common finding bat
the degree of slope presents marked vanations and st s
hazardous to specify the degree indicative of subluxation.
However a slope over 35 degrees n the first 3 months of ife
does suggest dysplasia and in the next 3 months 1t should not
exceed 25 degrees Infants aged 6-12 months who show an

R reareer chart, (Coartesy of Colouna, T Ct JAILA. 166715
acetabular index of over 25 degrees should be followed up

The femoral nucleus in the normal hip should be visible 1
the first 3 months of life In patients with subluxations and
dislocations 1t usually 1s not seen 1n the first 3 months,
though the author has seen 1t appear as early as 2 and even
later than 8 months. Some infants hay e shown 2 nucle: com
posing the head which fuse 1nto one and appear normal 1
s1ze and shape as the child develops The Hilgenremner chart
(Fig 7) 1s useful but not particularly applicable to sub-
luxation 1n the newborn

Gradual abduction 1s the method of choice to correct con
genital subluxation The splint most used 18 that devised by
Carruthers and modified by Freiberg (Fig 8) though other
types are also catisfactory The Carruthers splint allons full
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Diagnosis of Dislocation of Hip in Newhorns and Primary
Results of Immediate Treatment. In 1935 Ortolan described
a stmple method for detecting congemtal dislocation of the
fup 1n newborns by forced abduction which causes a clich as
the head snaps over the socket wall This method appears re
hable but x ray examination 18 desirable to confirm diagno-
s1s and to evaluate the immediate results of treatment.

F.,q( ) —Postmortem xvay { newborn with fenny abdocted and rotated =
rlh;’@n side, mormal hip, with Temeral abaft dirocted tomard d""
abu_hr'lD.Onleﬁ e, dulogation with femeal ‘shafs. directed
mﬂllolpl-m.(Ormhm click could be -u:ncdmahdd..hnpmmrhi'-;
“’.MW) Pwnmg‘lyol-ﬁmllhnt(m
oag S of oo el Ion fhen 43 e i o Dmy
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15 m flexion at right angles and m abduction It turns 1nto
adduction only during the 2d to 3d fetal month Pressure on
the fetus during tlns pertod may change the jomnt space to
such a degree that it may contribute to later deformities

Coxa valgn may also be due to richets In this condition
standing places a greater load on the outer part of the ept
physial plate between the femorl head and nech thanon it
mner part Growth of the outer epiphy sial plate 18 retarded,
whereas the medial part develops freelv thus leading to a
gradual strmghtenmg of the neck

Coxa ralg adolescentium  which develops dunng pu
berts may be due to juvemle ostcochondnitis deformans
acute or chronic trauma tuberculosts late richets or car
tilagmous exostoses at the mner ~spect of the proximal fe-
moral epiphy<is

Triumatic coxt valpn usually follows A fracture of the
femorl nech

So-~alled by pass coxa valga 15 usually seen in amputation
stumps when the amputation was performed n childhood
or somewhat later Disuse atrophy due to mflammation
(coxitis gomitis osteomsclitis osteomalacia) may also lead
to by pass coxa valga

Muscular coxa valgn 1s due to extreme muscular pull by
the adductor muscles as in Little s disense

\ ray studies are most important in diagmosis \ ray char
acteristics mclude demonstration of an increased angle be-
tween the neck and the ahaft of the femur and a horizontal
or almost honizoutal course of the epiphy sial line which 18
occasionally enlarged

The clinieal preture 13 charncterized by pamn m the lup
usually of several years duration The gait 1s limping and
slightly rolling Physical examination reveals a low major
trochanter and lengtheming of the affected imb the Intter
being atrophic and shghtly rotated outward Rotation 13 1
creased by fleion of the hip jomnt Alobility 18 himited e
pectally on rotation and flexion

Coxa valga should be differentiated from coxa valga lux
ans The latter 19 a congemital hip dislocation with pre-
formed acetabular malformation constituting a so-called late
dislocation Apparently often early stages of the discase
such as pre and subluxation are o erloohed Sy mptoms are
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essentially the same 18 those m congemital hup dislocation
In the more or less mild forms of cosa valga consenative
therapy 1= mndicated such as bed rest during pan and activ ¢

11 (top) —Cova valge doe to codtls (bypass la
(cmn% El[zm&.xm —Same patlent 334 yeurs lhrrc::ﬂbnn.)
ey ohmaon, H. G. Arch, orthop, w UnfalChl  49.341354 1957)

and passive exercises if the musculature 1s weak. Honever
certain forms such as those with subluxation or dislocatio

and those due to adductor spasm surgery 1s indicated. I:
the adductor spasm form tenotom) alone may produce good
functional results There are instances however 1n \vghlch

the condition cannot be chan
ged satisfactonly wit -
otomy The techmcof - -t thth oste
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oblique osteotomy which achieves abduction and interior
rotition and turns the femoral neck axis perpendicular to
the ncetabular entrance 1n both planes Tixation 15 secured
by screns of Schanz and a pelvic himb cast for 8 weeks. Sur
gieal results are illustrated 1 Figures 11 and 12
Contnbution to Treatment of Congenital Pseudarthrons
of Leg Johann Bdsch® (Orthopedic Hosp \ienna) ob-
served good bony umon when after anterior bowing was

fleg

Tis_ 14 Coat S R e vt
(Courtes of Bwh J Arch ortbop w. Unfall-Chir 49.313-336, 1957)
corrected with good almement a wedge was cut out of the
cast and compression applied With the latter method 1t 18
not necessary to obtain complete alinement when the cast 18
put on However even after the pseudarthrosis was sohds
fied the lege werc not ready for weight bearng before 1£¢
10-12 Until then they needed braces Minimal injuries f
legs without braces led to fractures or msidiously 2 bony
fissure developed On the other hand without weight bear
g the affected leg grew almost as fast as the normal leg
although the difference mn length between the two legs
present before wedging remained
(4) Arch orthop  © £1Ch 49 111236, 1957
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Boy, 12, had urdergone tmsuccessful bone grafting for congemtal
pseudarthrosis at age 6, 18 and 24 months. At age 4 years, he was
operated on twice, once }t\lj?c Beck d)nlhng‘methnd,téhcbg:‘hcr umfe by

htting  (according to Rdrschner) with renew e
gpmonths later all without success. By age 8, the leg had ﬁ vuvenﬁ
bv wedging A Year later an accident caused a fracture above the
pscudarthrosis in the area of a wire suturc. After the suture was re
moved and a fibular osteotomy performed, bony union was again
achieved. At age 10 when he no longer wore any rt, a bomy fis
sure devel The cast and brace were agwn apphed. At age 12
the boy was still wearing them. However an 8 an. shortening of
the leg could not be remedied (Figs. 13 and 14)

:nr[m author emphasizes the nccuril?v of correcting anterror bowmg

advocates the use of compression, alter alinement has been ob-
famed, to abtam wmdon. He some satisfactory end results. Apparent
17 he overlooks the factor of a hard, dry white connective Hssue which
13 al found at the site of congenital pseudarthrosis, This aimost avas
cular we surrounds, contracts down on, shuts off arculaton to the
bone ends and produces absarption of bone ts Comp be
tween the fracture surfaces cannot aloae solve problem of congenrtal
piendarthrons—Ed ]

Treatment of Congenital Absence of Tibia and End Re-
sults are discussed by C R. Michel and M Gulleminet®
on the basis of 10 cases at the Chinic of Pediatnic and Ortho-
pedic Surgery in Lyons and 140 cases sclected from the
Iiterature.

Four patients 1n the present series had complete bilateral
absence of the tibiae 1n 2 treatment was begun 53 and 18
years previously Four had partial absence (3 unilateral) and
have been followed 13 14 and 18 years since treatment was
begun Two had congenital atrophy of the tibia 1 patient 15
stil growing and the other with bilateral involvement has
been followed 8 years

Diagnoms of absence of the tibia 15 easy especially when
complete. Atrophy of the leg folded 1n flexion on the thigh
and turning of the foot onto the internal leg surface 13 always
charactenistic (Fig 15) Foot deformity 18 the essential sign
m partial types (Fig 16) In congemital atrophy there are
only limited deformities at birth and moderate equinovarus
which may not be noticed for several months \ rays con
firm the chmeal findinga

Ams of treatment are to give the malformed leg some
supportive function compensate for shortening and presenve
the growth potential This involves correction of complex
lesions involving the knee leg and foot Treatment must be

() Rev chir orthop. 44 125151 Apr Jupe, 1958
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carried out m ~everal stages Reconstruction of a leg support
I~ the essential feature and methods vary prinapally with
regrrd to the bone used Operatrons utilizing the hbula vary
with the mdividual erse Tn total tibial abseuce the knee pre-
sents the firet problem Presence of a supertor tibial epiph
vars and usable hnee sumplifics therpy m partial cases In
operitions to ¢ tablish femoral fibular continmts  correction
of hnee flexion 1< often the first stage Trn position of the
fibula to the femur cannot be accomphshed by a <imple ortho-
pedic procedure but requires an extr artieular approach

BT B AT T (O €
and mobilization of the fibuln which 1s otten ditheult. A
chosce may then be made betw een femoronbular arthrodesis
and pseudarthroas Bifurcation of the fibula can be used su¢
cessfully 1 ven voung clildren but seems to mhibit leg
lengtheming Arthrode 1< appears superior to other technics
1 providing support but 1s rarely practical  hildren under
4 From the standpoint of lengthemng and retention of
gronth potential annple transposition of the hbula seems
superior because it utthzes immediately the entire length of
bone and theoreticaliv does not affect eptphy sinl grow th In
fact several lowering technics often require osseous resec
tion or tmmobih. tton m flexion which decreases this ap~
parent advantage

Various operation used n partial absence of the tibia to
restore tibial fibhulir ontinuity result 1n osseou« fusion after
the child has reach t e 3 or 4 The axis obtamed 18 gener
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Ally correet but some valgus deformity usually persists
which 1s more pronounced with Interoliteral anastomosis
The hnee usualls has good function with fibulotibinl 1m
plntation but m1v retun limtation of extenson With re
gard to shortening fibulotibial implantation has 1 theorets
¢l advantage but this 1s actually lost by the need for resec-
tion of a portion of the epiphy sis or by 1mmobihization of the

ST A (G, A € e e
knee m flexion Choice of method depends essentially on di
mensions of tibial fragment

Autogenous bone grafting 1s not considered practical 1n
these cases because of the difficulty of achieving a solid sup-
port and because of 1ts problematic growth potential.

Restitution of foot support by fibulotarsal arthrodes:s poses
the problem of approach and utilization of the astragalus In
fact, not the method but the purpose should determime the
procedure an attempt to restore normal foot position re-
quires one approach placing the foot 1n a forced equinus
posttion so as to lengthen the leg segment with the foot bones
and compensate for shortening requires another This latter
method nas used 1n 3 casea of the present series One patient
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with partial absence of the right tibia was operated on at
age 2% He could walk without pain at age 17 and 6 cm of
shortening of the leg was well compensated for by sponta
neous lengthening of the femur and roching of the pelvis
(Fig 17) In a second case the technic was not correct and
the result unsetisfactory In the third operation had been
performed only 2 years earlier 1n an infant of 14 months

Complementary methods to correct residual deformities
include supracondy lar osteotomy fibular osteotomy and sec
ondary foot operations Prosthetic apphances add further

o Tl TR R B Y T
functional correction The 1deal surgical result should ehm
nate need of a prosthetic device 1n 3 cases this need was re-
duced to a mmmum

One patient with total absence of the tbia an account
ant aged 54 walks to his office. Another died at age 20 but
walked satisfactorily and pursued his studies One patient
with total absence of the mght tthia (treated by amputation)
and partial absence on the left (treated conservatively)
walks satisfactorily but cannot work One patient aged 17
with partial umlateral absence of the tibia leads an active
life plays football and stands at work. Another aged 31
18 married has 3 normal children and works actively in her
home

In view of these results the authors recommend conserva
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nous tissuc was present in the posterolateral portion of the
calf extendmy, from the ealeancus to the upper portion of the
tibin This was ~eparate from the tendo achillis which was
also hikely to be tight m thes<e patients and was often pal
pable In 1T patients the band was dissected and removed
In each case 1t was found Iving 1n the postenior and Jateral
area of the calf lateral to the tendo achillic The distal end
was firmly attachud to the posterolateral aspect of the el
caneus Proxunally the band was usually found attached to
the lateral margin of the upper portion of the tibia The band
was taut firm and melistic and m severl patients con
tained bit« of cartilage or tven bone In nearly every pa
tient after division of the tendo achilhs the foot could not
be brought out of tahpes equinus until the band also had
heen divided The band was always found where the fibula
should havc been located In several patients tissue resem
bling the nterosscous membrane wa< pre<ent extending
from the tight band to the tibia It scems reaconable to as
sume that this band represents the anlage of the absent fibula

To correct these deformities 28 operations were per
formed In 10 extrenuties the tight band« were excised and
the tendo actulhs lengthened with posterior capsulotomy of
the ankle jownt when mdicated Surgery was !up])lementc(l
by transfer of the peroneal tendons 1o the dor<um of the foot
m 2 patients Tendo achillts lengthening alone was unsuc
cessful in 2 patients Tybial osteotomies were done 1 5 ex
tremities 1 2 of them to facilitate Syme s amgputatton Am
putation wa< ¢arried out 1n 8 patients i whom the limb
length discrepancy was over 51n except | child who had
bilateral ivolvement In this patient tibial osteotomies had
not provided -atisfactory gut or cosmetic unprorement. In
2 patients epiphy srodesis was performed on the normal leg
One of these operations followed resection of a portion of a
hypoplastic fibula m a patient 1n whom the fibula was onls
partially ab<ent In general the hmb length mequalits
mn these patients was too great to permut equalizmg by
epiphy siodexis

The band was exciced 1 10 extremities in 8 patients Three
operations on 2 patients were performed too recently to e\ al
uate the results although m each patient the foot could be
placed 1n a corrected position as soon as the band was es
cised In the other 6 patients (7 extremities) followed 5 15



copenital abaroce of fbuls tn right g Patten brace wes socn during
T o T I ey 3t Thrmpn, T G ot

Fur 13 (et - Conpratal beence of G . gkt Jog with abres cquisoraioes
tida (before suegery)

(nrmeny o Tovpon, % 1L N frection of te basd

{Conrteay t A
Decewier 1357 ) Railadd



46 ORTHOPEDICS AND TRAUMATIC SURGERY

vears results were <atisfactory in terms of position o
foot The tahipes equmus ws corrected the valgus defor
lessencd and the tibal bowmg reduced Considerable
length discrepancy remamed However all cotld walk
ense and enjoy full actinity by wearnng an clevated shor
simple elevated brace (Tig 18) The favorable results
doubtless related to the carly age at wluch the band we
csed This operition was performed on cluldren ag
months to 5 years most of them under 2

The patient who ¢ legs are shown s Figures 19 a
underwent surgery 1t age 6 months for removal of at
melastic band In addition the peroncal tendons wet
tached to the antersor tibial tendon, and a posterior
sulotom of the ankle joint was performed W hen the ps
was exammned 14 1cars Jater she had a satisfactory po
of the foot with no more tibial bowing and enjoyed fu
tinity by weanng 1 rused shoe

> [Amputation at an carly age 1s the operation of cloice for thi
dmlon. ‘1; it is obviou that shortening of more than 2 in. will be i
mate result even if the angulation x:fcfonnhy is corrected. A satis:
correction of the angulation with a stable foot and anticipated shor
after complete growth lias been attained, of not more than 2 o
postponiement of any deciston concerming ampntation. Shortenin
normal leg after puberty provides an erd result winch would
neceptable than amputation—Ed. |

Prognoss of Reduced Congenital Luxations of Hip
Surgical Correction of Anatomic Defects | Judet” (1
bases hi< discussion on = follow up study of 50 cases t1
between 10 and 40 vcars previously 79 luxations treat
thopedically and 49 subjected to surgical procedures.

Epiphyvaitis 1~ the principal and most serious com
tion of hip reduction and 1t 1s more frequent (25%)
orthopedic than after surgical treatment Treatment ¢
condition 18 primanly prophylactic consisting of contr
extension for as long as possible before reduction |
reduction and avoidance afterward of the manewver t
the degree of projection and 1mmobthzation and avot
of the frontal position 1¢ bringing the knee toward th
dian ax1s of the body to the extent that this position 13
patible with mamtenance of reduction

Other complications are chiefly mechanical explain
the law of pressure Two 1re dommant lack of acetabul
velopment by pre  ure of the subluxated head upwurd(

(7) Rev cn orth) 41 1% 178 Apr June 1958
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ward and asymmetrical development of the center of ossi
fication 1n the head of the femur when only 1ts mternal part
1s supported There 1s 1n addition a true aplasia of the ace
tabulum in the untreated infant aged 2-3 years which may
persist despite correct reduction

Mechanical deformities of the acetabulum or femoral head
have several common characteristics They appear earhy
after reduction 2 or 3 years after termination of treatment
and they soon become irreversible. Lxcision of iterposed
tissues acetabuloplasty and rotation osteotormes should be
performed early to be fully effective. Indications should be
precise and no residual mmperfection should be tolerated.

From the functional standpomnt, results of orthopedic
treatment have been superior to those after surgery Ortho-
pedic reduction resulted 1n normal hips 1n 57.7% good func-
tion m 26 4% and reduced mobility in 147% After surgical
reduction normal hips were obtained in 17% good function
n 44.8% and reduced mobihty 1n 37.9%

Long term study of imperfect reductions has shown that
the natural evolution of deformities 1s toward progression
Growth usually accentuates rather than corrects them
Change 1n result 1s 2 frequent occurrence 1n the course of
vears Deforming arthritis 1s the end result 1n many patients
sometimes mamfesting itself before adulthood. In some
cases stniking arthroms of coxofemoral jomnts occurred when
morphology was correctly re-established by treatment but
this develops more frequently m subluxated heads mncongru
ent with the cotyloid cavity or placed in anteversion.

Surgical indications are functional and operation of a cur-
ative type. Exceptions to this rule may be infants with con
gemtal luxation sn whom < ray findings determne mdica-
tions for operation which 1s often preventive During recent
years the author’s tendency has been to increase the number
of complementary operations eg acetabuloplasty derota-
tion, ete. whether reduction of luxation has been orthopedic
or surgical

A delicate problem 15 posed in suggesting operation to par
ents of an infant who has had prolonged orthopedic treat
ment with generally favorable functional results but knowl
:ﬁg‘e of possible late comphications and their sey erty justifies

18 advice.

For aplasia of the cotyloid cavity with obliquity honizon-
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Fig 21 (top) Congental luxation ¢ ge 27
Fig 22 (bottom) After honront Lrat m At sye 16 sectabotom
(Coartesy of J det J Rew B arthop 43 152175 ipr June 1338)

talization of the acetabulunt 19 essential to pres ent later cOm
plications In 13 of 16 horirontalizations pcrformcd dunng
the last 15 years the re ult haive been good with a norma
angle and satisfactory de e pment Results m 3 were poor
some obliquity persisted i 2 and m the third surgrcal lower
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g, had been msufficient from the outset. Fhiese 16 operations
were complementary to orthopedic reduction without re
excvation of the acetabulum 1t 18 concluded that when the
operition 1e correctly performed the acctabulum develops
normally Points of ossihcation grow slowly but are mamn
tawed n 1 position to form a roof whoxe development 15 s1m
ilar to that of the normnl cotyload (kigs 21 and 22) Fur
thermore the femoral head functionally <upports tlus hon
zontalized acetabulum and develops normally

Congenital Hallux Varus, according to A W Tarmer®
(Hosp for Sick Cluldren Toronto) 1s - rare condition pres
ent at birth wherem the large toe 1s deviated medrally at the
metatarsophalangeal joint The degree ot deviation may
vary and the anomnly may occur alone or combmed with
metatarsus varus or even a varus clubfoot Tlus condition
must not be confused with hallux adductus which may
accompany metatarsus varus pnimus defornuty

Tecnnic —The first operations consisted ot supplving a shin fat

D E
- F
Bxin graft

p satared uz/ Lozg sutuzes
place \7 tie dressing
’/ guinst
z ¢ graft

7

&

Fu. 135 ve technie t hallax MaTiey
of Farmer A_l\:‘- A.n_ J Sur( 9!-174—17! Fcbnnr, 19] Tare (€ v
8) Am. ] Sury 95274278, Febeuary 1958
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flp for the inner side of the foot to allow lengthemng of the soft ts-
sues in thus posstion Thiy is accomplished by a transverse 1nasion of
oll strictures at the level of the nietatarsophalangeal Joint, enter
ing this jount by cutting across the capsule. The resulting defect 15
clased by rotatiag the skan fat fla nto 1t. This flap is obtaned from
the adjormng mf& of the big nn(}’ 2d toes where there is more than
the usual amount of shin It 1s based roximally and in the ﬁrs‘tzg]
tienty wag taken from the dorsal mrlﬂce Later the flap was

from the ventral surface aml rotated 1n exactly the yame mamer
(Fig 23) Because of the nature of this flap the lateral border 13

flank o from the excess skin of the big toe (when it 15 narrowed by
removing the accesso phalanges and nail) This free graft 13 po-
sitioned at the base of the large and 2d toes where 1t is not m a
weight beaning area To obviate any tendency for the large toe to

sure difficult to cleanse n 7 plastic manewer 15 performed to con-
vert this into a broader groove and allow glight increased be-
tween the toes, Tlis web 1s made as far dista) as the base of the dustal
phalanx of the 2d toe.

Postapcmu\dy the foot is immobilized 1n plaster for 3 wed
After removal of the cast and sutures no himitations are placed on
the patient s activipics,

Mobllization of Tarsometatarsal and Intermetatarsal
Jalnts for Correction of Resistant Adduction of Fore Part of
Foot in Congemtal Clubfoot or Congenital Metatarsus
Varuy According to Clarence H Heyman Charles H Hemn
don and Joseph AL Strong® (Elyria O Mem'l Hosp) re-
semblance of the deformity of the fore part of the foot 1
clubfoot and 1n metatarsus varus 1s 5o close that the same
principles and methods of treatment apply to each condition.
At the tarsometatarsal articulations  the bases of the five
metatarsal bones are firmly bound to the three cuneform
bones and to the cubord by strong dorsal, interosseous and
plantar igaments The bases of the lateral four metatarsal
bones articulate with each other and are firmly bound to-
gether by strong dorsal mterosseous and plantar hgaments.
The operation developed by the authors consists 1 mobiliz
g these joints by freely cutting the tarso and intermeta
tarsal higaments and Jomt capsules

¥ J Boas k] t5 , 404 299 316 Apeil, 1950
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the lst tarsometatarsal gomt aml extending to the base of the 5th
metatarsal bone (Fir 24) The nclsion may be extended proxi
mally at the medial side 1o expose the cunconaviculnr articulation <o
that these lganeents way be cut 1if they alwo appear to offer re
sistance to correction The skin flaps are retracted upward and
downward exposing the deep fascia covening the tar<ometatarsal ar
tienlations. The tibialis anterior tendon is identified and protected
amd attention 15 given to any abnormality of its nsertion.

A longatudinal incision 18 made through the deep fascia over the Ist

1

24 (eft) —Curved inciston scToss Outlines.
ik (:i:i:tl——yn‘;-n of lug. ﬁd&ﬁn: ;: o
- or abdncted posi

(ﬂmﬁmﬁmcm(mmumhwmﬁm
”uC)onﬂnzn‘ of Hyman, C. H., & ! ] Booe L Joint Surs 40-A1299-310 Apcdl,
tarsometatarsal joint. This fascia 15 retracted, expos
Ligaments. The dorsal and interosseous llga.mc’:l’s and 101?1% ‘gx u(i(e)r:l
cut freely by a deep incision carried around the base of the lst
metatarsal takmg care not to cut the tibiahs anterior tendon at 1ts
sertion. The joint is flexed sufficiently so that the konfe may be m
serted through 1t to cut the capsule and Ii ts at the plantar aspect.
Another longitudinal nasion 13 made mh the deep fascia over
the interval between the bases of the 2d and 3d metatarsals. The arty
ulations of both of these bones can be exposed by retracting the d :
faseia A deep mamon 13 made encirchog the base of m& of thcg
metatarsals and the jownt capsules and the dorsal, interosseous and
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intermetatarsal ligaments of these articulations are freedy ot
through. Sumilarly, a third longitudinal incision ss made through the
deep fascin over the interval between the bases of the 4th and ath
mietatarsals and corresponding higaments and capstles of these artic
ulations are cut By exerting traction on all the metatarsals and flex
ing the tarsometatarsal joints the knife 15 introduced through each
jount to cut the cipsules and ligaments transversely at the plantar
qspects
After the ligiments and joint capsules of the inter and tarsometa
tarsal articulations are thoroughly cut through the lateral four meta
tarsal bones will ghde on one another and the fore part of the foot
will swing outward at the tarsometatarsal joint without much resist
ance (I'ig 25) If the clild 15 young enough or if the bone deform-
ity has not progresced to a gerous degree, the adduction deformite
cin be overcorrected The shin is then closed and a well molded plas-
ter cast applied with the fore part of the foot beld in abduction as
much as possble care bung tahen not to evert the heel

Two wechs postoperatinely the cast is changed <o the foot may be
mspected The correction may not have been as thorough as nas
thought and a little more stretching of the fore part of the foot into
further abduction may bu desirable. Usually this 1s not necessary
foot should be maintained 1n the corrected position in the plaster cast
for at least 3 months. Weight bearmg and walking in the functiomal
Foxmon of correction while the patient is wearing the cast are st
ants toward mantenance of correction after the cast is rm)O\’fd~d

The authors performed 29 operations on 20 patients 9 ba
operations on both feet Results nere excellent 1n 19 oper
ations good 11 6 Theae results could not have been attam
by any closed methods of treatment. Results m 3 were fair
In1 the result was poor more radical procedure 15 required
to correct the patient s deformity

THT TPIPHYSFS

Early Complications after Osteosynthesis with Three
Flanged Nail 1n Situ for Slipped Epiphysts were studted b
Torsten Jerre! (Halungborg Sweden) m 66 patients who
undernent 79 osteosvntheses 1n sitt A driving anay of the
epiphysis by about 5 mm was noted in 5 patients and of
about 1 em 1n 1 patient. No mensures were taken to counter
act the diastasis W\ eight bearing was alloned after a w ech.
In a short time the diastasts disappeared roentgenologically

Driving away of the epiphysis occurs most readily if the
tip of the nail enter« the femoral head eccentrically Direct
T(1) Acta ortbop scand Y 126114 1957
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mg the nail agunst the center of the femorl head decrenses
the ni<h of tlns complication although 1t cannot be com
pletely avorded with the large Sven Johansson nul In 21n
stances the nail did not follow the guide exactly with the re
qult that the gmde w1« bent and when the nml was bemng
drmven 1 was forced w further together with the nat! kisk
of this complication can be elimmated by careful surgical
technic In 5 natances the nail nas dnyven in <o far at opera-
tion that 1t shghtls perforated the cortex of the femoral head
Since the perforation as seen by < ravs was <o slight that
the tip of the nail was regnrded as Iying within the cartilage
of the femoral head without perforating the latter no mes
ures were tahen To prevent the nail from losing 1ts hold n
the head after growth of the femoral neck as long a nail as
possible should be chosen

In 25 cases a definite mcrease was obsened n the distance
betwneen the tip of the nail and the cortex of the femoral head
It was often imposaible to decide by < rayvs whether this was
due to ghding of the nail growthn length of the collum ora
combination of both Closer analvsis of the films revealed
that the increase 1n distance between the tip of the nail and
the cortex of the femoral head n at least 9 instances was
due solely to growth in length of the collum To decrease the
risk of ghiding of the nai1l the head of the nail should be an-
chored properly in the cortex of the femur

Subtrochantenic femoral fracture occurred on 3 occasions
2 7 and 12 months after osteosynthesis 1n association with
considerable trauma and wiile the epiphysial ine was still
open All healed without sequelae The relatively large de
fect 1 the bone produced by the head of a Sven Johansson
nail appears to i olve such pronounced weakening of bone
m this level that later trauma 1s Iable to lead to fracture
» [This 1s
lhp[ped fm;lne:rdp{h;:u%y ;eillnigurd -ci"mlymct’}lldar;‘g: of ?&"f" Ith‘:f
placement of the cap of the epiphyas anay from the neck attempting
fo the nail occurred 1 5 patients. Althongh no complications were

1n the subsequent restudy of these patients, this dusplacement 15 cer

';J:ily not desirable. Hard pounhing lg\limt the nail would be expected ta

se ot contuse the tissues of the lp W ¢ have been more optimistic abomt
(::lliﬁuthhr::hm we have nsed less traumatic techmes, snch as insertion of
Peiere theaded, stecl pins with a drill lnstead of by pounding We sull

e ts of the treatment of slipped epiphyses b

mlln? in situ will be ostecarthrit, with or without Late aseptic necros 7
m a discouragmgly ingh percentage of patients —Ed] 1
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Shpping of Proximal Femoral Epiphysis 36 Cases
Treated by Drilling are discussed by I'mts R Mathresen®
(Copenhagen)

Mernop —Drilling 15 done with 1 3- or 4-nmu. drill from the ot
side of the trochanter To sccure the correct direction a thin Rirsch-
ner wire 1s inserted first aml its direction 1s controlled by < mys m
two projections Then 2-6 dnll holes are made up through the em
physial line. Traction is sonictimes mamntamed during the first
})oﬂopcnmvc days but othernise the leg Is not imobilized, Ioa
cw patients however a plaster spica ts apphied and mamtnined for
4-8 weeks At the end of 2 or 3 months the hip 1< x raved. If there are
signs of wncipient healing the patient 1s mobilized and within the
next month allowed welght bearing If anciptent healing 13 donbtid
on the film the paticnt 13 allowed to move, but without weight bear
g 1e. with crutches or a Thomas sphint. Tlhus mobiluzaton 18
started 1n all patients 3 months at the latest after operntion, Weight
bearing however 15 not llowed until x ravs <how definite evdence
of inciprent heahing s

Follow up avernged 45 years During the same period 12
patients with more pronounced displicement had cunerdorm
cervical osteotomy or reduction complicated by necrosis of
the femoral head 1n 3 Drilling appeared to result n the de-
atred acceleration of epiphysial fusion i 4l cases but 1
which erroneous after treatment imolved further shpping
On the average weight beaning was allow ed 3 3 months after
operation Despite frequent < rays avascular necrosis of the
femoral head was not observed mn amy patient. So far the
clmical result 18 rdeal or fairly good 1n all However ¥ rays
disclosed signs of osteoarthritis wn 3 and narrowmng of the
articular cartilage 1n 1 The degree of displacement before
operation was meas<ured betw een the center of the head and
the axi« of the nech 1n terms of the maximum width in the
anteroposterior view or in Lauenstein s projection All pa
tients with displacement of 1 5 cm or les« obtamed 1deal re-
sults and show no signs of osteotrthnti«
> [It 1 sigmficant that pecrosls of the head of the femur follonmg di-
placement of the proxuml femorul epiphysis has been r abott X
often 1 untreated patients as in those given treatment, mcluding ao at
tcmé)t to restore a more normal anatomic relationshp between the f
head and the acetabulum The suthors have treated thus serics of patiesits
by a techmic which appears to aid 1n restoration of good circulatron to the
femoral herd and in }IH'C\TITI]CI‘I of aseptic necross Their techmic has ot
mcloded correction of the deformity which shonld be of considerable con
cern to those called on to treat this condition. Exciston of most of the rem-
nants of the epiphysial cartilage plate removal of a wedge of bone from pic
superjor surface of the neck of the femur and replacement of the femo
head on top of this fre hiened and bleeding surface, with mantenance

(2} Acts orthop e 1 27 115129 1987
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hreaded or phaster cast has produced excellent results in
m Z‘ycattcd at dnpmaﬂcngo Wesley Memorial Hospital. This restora
tson of anatomlc position, with contact between freshened bone surfaces
l!tu'remmlo{thcob:mmmgﬁsmelnthezoncoccuplcdbydtqﬂ
physhal cartilage plate, has also prevented tic necrosis in most patients
Ouly observation of many patients treated varrous methods, snch as
those deseribed by Mathiesen, our own senies of patients and others for
40-50 years can give us the mformation we need on late deterloratmg
results such as ostecarthnts of the lp.—Ed.}

Epiphysiodesis, according to C P 1an Nes® (Univ of
Leiden), 18 intentional early arrest of growth of an epiphvs
1al disk to reduce longtudinal grow th of a skeletal part Con
sequently 1t 18 a therapeutic techmic which can only be used
during the pertod of growth The arrest of epiphysial growth
can be temporany or lasting

The author review ed 265 epiphy siodeses performed on 211
patients (for affections of the legs 1n 205 and for those of the
arms 1n 6) This operation was used for correcting differ
ences mn loner imb length resulting from such causes as
paralysis congemtal anomahies coxitis gonitis war injuries
and osteomyelitis and for correction of the sequelae of trau
matic affections of the arms In 69% of the cases the differ-
ence in hmb length was less than 2 cm after completion of
growth. In many cases a certamn difference in limb length
was intentionally retained.

Fracture did not occur 1n any patient. This 1s attributable
to the fact that a plaster splint was 1n position for at least the
first 6 postoperative weeks which gave the weak spot at the
level of the epiphysial dish under treatment time to consoli-
date. Shight genu varum developed 1n 1 patient because of 2
technical error Since the leg was congested during opera-
tion there was incomplete visibihity of the lateral part of the
proumal tibial epiphysizl disk which was consequently
not entirely scooped out. A shight O position of the leg was
seen after a few months Complete restoration to normal was
effected by osteotomy at the level of the proximal tibial ep1
phvsial disk and scooping out of the remaining lateral part
of this disk. No peroneous nen e injury or infection occurred
Overcorrection was seen 1n 1 patient sn whom epiphy siode-
#15 above and below the knee was nadyertently carred out
When only epiphy siodesis below the knee was mtended

In calculating the time of epiphysiodests differences be
theen various types of shortening were taken into account

(3) Arch chlr weerl 9.371183 195
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(1) 1 tined reduction of hmb length <uch as that caused by
overlipping of healing fricture frrgments or a stabihized
Juxation of the hip and (2) progressine reduction of limb
length a~ in poliomyehtis

Determination of the time and <te ot epiphysiodesis of
fers httle difficulty 1n fised reduction 1 hinb length If there
1~ a fixed reduction of 3em e g due toa fracture then arrest
of growth of the proximal tibial epiphy 1al dish provides an
cqualization of 09 cm /vear Complete cqualization of the
difference m hmb length will theretore require 3/09=33
vears The epiphy <1odesis should thus be performed 3 3year
before grow th 1< completed 1¢  at just over age 12 vears

Progressine <hortenmg must be con«dered 1n poliomyel-
tis Thi 1= enleulated as follows poliomehtis at age I at
age 10 the shortemng, 1s 3 em (34 cm /vear) the mcreace
after age 10 until completion of growth will be S X =18
cm  tht 1sa total shortenmg of 48 em 1 piphy <iodesis be-
low the knee msures an equalization of 09 cm /vear The
entire difference 1+ therefore 4 8/0.9=1~ ve1ra Epiphieio-
de1s ~hould therefore be performed 5 > v ears before comple
tion of growth—at age 10

The author bcheves epiphy siodesis below the hnec 15 to be
preferred It 1< techmeally the least difficult operation 2%
considerable 1schemin can be attamed at this site Thrs1snec
essary af the depth of the epiphvsial dr k1% to be m<pcct€d
accuritelh There 15 more difficults with the distal femoral
epiphyvsial disk In this reg1on there 12 often congestion that
impur viaibihity because many of the large vems of the
bone marrow have their exits at the level of the greater tro-
chanter and cannot therefore bhe compres<ed by the Iygating
band

> |In 1e ase of stanks
or i S nonr el of corecim inean, o bt fnglh 1%
is an excellent end result study of a large scries of patents treated by
epiphysiodens —Ed |

End Results in Epiphysiolyses and Upper Arm Fractures
at Proximal End in Children and Young Adults are pre
sented by H Budig? (Graz Austria) Review of 185 minatt
bercular humeral fractures and 40 epiphv 10lyses m P2
tients aged 0-18 vears revealed that almost half had conaid
erable displacement and axis deviation at the end of treat
ment Epiphy<iolyses were commonest mn patient betweet

(4) Arch orthop m T f1lch 49 521521 1938
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atures Larly 1n the discase 1-olated instances of vasocon
striction may occur 1n various arcas of skan However these
alterations are not consistent and are probably not of great
moment Likhewise sigmificant warmth may be noted dunng
the first 4 months of poliomyeclitis but changes ore msnffi
cient to indicate primary imvolvement of the sympathetic
nervous svstem Vasoconstriction of signuficant degree oc
curs n the shin and muscle duning the convalescent and
chronic stages of the disease Thus the appearance of cold-
nes» of the shin and muscle 1s related to the degree and dura
tion of paralysis Significant changes that <how a consistent
behavior do not occur until 56 months after the mitul
stages of the 1llness The great toe did not follow the arcy
latory pattern of the rest of the extremity No sigmficant ab
terations 1n circulation n tlus arca were observed earls of
late i poliomy clitis

The absence of early changes i skm and muscle tempen
tures and development of coldness and eirculatory changes
only after a considerable interval are strong evidences that
alterations 1n circultion are not a prnmary effect of polio-
mychitis on the svmpathetic nervous system Lack of 1&
sponse of the great toe either carly or late 1s further et
dence The colder paralyred extremty 1s capable of vaso-
dilatation and on the reflex vasodilatation teat reaches alevel
of warmth comparable to that of the normal side. A simlaf
‘asoconstrictive response to apphed cold can also be ehaited:
These findings indicate that the sy mpathetic nervous sop”
phy 1s mtact after poliomyclitis and that by some unhnown
mechamsm the vasoconsthictor tone of the peripheral blood
vessels 15 increased.

Paralytic Dislocation of Hip Danus Fhinchum and C E
Irwin® (Atlanta Ga ) have obsered that most patients with
paralytic hip dislocation had the acute phase of poliom: elitss
early m life usually under age 2

Sequelae of muscle imbalance play an mmportant role 10
later development of dislocation of the lup The adductor and
external rotator ~u cles of the hip are usually stronger than
the abduction and internal rotator muscle forces Some:
times however when the hips are 1dentically flail one
dislocate and the other will remam 1n the acetabulum

Flexon abduction contracture of the opposite hip may

(6) South 3 J 1115 11e) Sepeember 1958
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(ause 1 fixed peliie obhquty and anterior 1t of the pelsis
thus producug an mercased slant of thie acctabulom and hip
mstability

[xcessive esternal femoral torsion of varymg, degree 18
usually present and f of sufficient degree steelf produces
mstability of the lup Coxa valga may he more apparent than
real w hen this rotation 1s carrected (11g 20) Howesver, true
icrease of the angle of the femoral neck can develop overa
peniod of time frowt lack of abductor pull and ncorrect stress
of weight beanng

Rotational femoral osteotomy was done on 7 patients with
paralvtic hip didocation Aserige nge at operation was 91

iy :sﬂ:n——nuhanmcfﬁmmprunwhnmmkyhnma
Y hote apparent cuxx valgr
&&Tzﬁm)* paticst 2 years after femoml derotrtiony hip reming

(Con of Fliechura, D., and Irmtn C E  Somh 3. $1 118711
S(‘ﬂthblr;”ﬂ-) - J 171160

vears the follow up ttme 54 years In 1 patient the hip
promptly became dislocated on removal of plaster immo
bithzatton This hip dislocation did not reduce on internal
rotation and sbeletal traction was needed to obtain reduc
tion

When unfavorable imbalance of the hip muscles or pehvae
obliquity 18 present, one should frequently test for stability
af the tup by rotating flexing and pushing upward and pos-
terorly If on mternal rotation the hup 1s stable, a derota
tion femoral osteotomy should be conssdered (Fig 27

Tendon Trausplantation in Foot after Poliomyelitis 1n
Childeen, § Mortens P Gregersen and L. Zacharae® (Or-

@) Acta orthon scendbuar 27 155163 1937
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thopaedic Hosp Copenhagen) treated 102 feet in children
who had had poliomyehtis usmng carly tendon transplanta
tion to prevent or nuimmize deformity and to improve func
tion Ages at surgery ranged from 244 to 12 years Theaver
age time between onset and operation was 2 vears Two
principles were applied  reinforcement of weah antagonusts
and transplantition of the mam deformmng muscle W here
paossible these principles were combined.

Surgenn was successful i about half the patients In de-
formities of medial cavus and equinovarus  the opera
tion w1s 1lmost umformly successful yhereas onhy about
half the caleancous deformities could be repared. In the

planoralgus group leas than a fourth of the children were
improy ed

In selected cases of partly paralyzed feet tendon trans-
plantation 1s considered useful 10 restoring muscle balance
and reducmg defornuty n cluldren

> {Tins 1 an excellent presentation of cvidence that early tendon traos
plantation should be considered 1n ctuldren with progressive deformel
of the feet as a result of imbalance betncen the vanom nmscnhrimﬁ
ments. The aathors show that such treatment mummizes deformity

improves function if cases are wisely selected Tendon transplantaton -
not be ed 00 to corrext fixed deformities present at the time of &
cration. Such deformities shoukl be corrected before the transphintates.

Sensory Disturbances in Hands of Children with Cerebral
Palsy were studied by Mihran O Tachdjan and Willam L.
Alinear® 1n 96 chuldren Sensory disorders were found m
(417%) The three most common sensory defects mn order of
frcqucnq were astercognosis impmrment of t\ﬂ)~p0mtd15
crimunation and position sense In addition some pahents
were unabfe to distinguith numbers traced lightly ot the
skin and were defictent w1 weighing perception localizatiofn
of tactile stunuli gharp and dull discnmination hot and cold
drscrimination and length measurement.

An end result determination was made based on the hands
of the 96 children All had had extensrve physical therap?
Surgery mostls multiple operatne procedures was pef
formed on 15 of the 40 children with sensory defects

1 The contracted spastic muscles were released and,
whenever possible transferred to cerebral zero musclek
This was done 1n 15 patients The adductors of the thumb
were released 1 6 The insertion of the pronator teres wae

(8) J Bono & J nt Surg 40A B3 90 Janmary 1958
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An outstandimg, feature of the disease 19 the tendency to
form masses composed almost <olehv of orgamsms, often
with little or no mflammatory response The lesions as noted
m the varoux organs are for the most part umform They
are usually discrete often «olitary but may be multiple. Sere
varics from <everal millimeters to 10 15 em They are not
surrounded by a fibrous capsule 1s are granulomatous lesons
due to tuberculosia howeser demarcition from normal to
Abnormal tissue 1s abrupt The consistencs 1~ u nally gelatm

et r—y—
!

Fia 25 (left)  Destracthe fevion in rlebt fechlum; slight perioateal reactrm
Fr B2 N¢ — 1 with rrroondist
it ‘lﬂm‘ Mﬂ:jz) Destrocti e besdon of upper pole  { patel

Courtesy of Wolf N\ 2cobann Roentgenol. 79 21627
February 1538 ) I ey ¢ Amd

ous because of the oyverabundance of capsular matemal. The
leston 1s often confused with that of neoplasm There are 00
charactenstic chnical features of the disease and diagno®
can be made only by recovery of the orgamsm The diseast
may be rapidly fatal or extend for 12 15 years

The < ray findings are nonspecific and may van from 368
mental fine lacelike infiltration lrmited to one or two 1tef
spaces to dense consolidation Lesions with the appearanc
of masses which may be mustaken for pnmary or metasiai®
perspheral neoplasm occur The x ray features of the bonv
changes are characterized by a limited area of destructio
with shight perosteal reaction (Figs 28 and 29) Distribs
tion 18 apparently unpredictable, mvolyving the ischium b
and patella. Differentral dragnosis primanly concerns tu
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the right muddle finger presented a hard fusiform, moderately tender
swelling of the hase of the proximal phalanx_which was about taxe
the size of the normal neighborng fingers The bony swellmg was
of suffictent size to Iinnt flexion of the proximal interphalangeal jount
from 15 to 20 degrees \ rays of the land (Fig 30) revealed a sym-
metrie uniform ciystic n\\d)lmg imolving the proximal mlf of the
proxamal phalanx The cortex was uniformly thm but unbroken, The
tumor appeared to lie directly against the epiphysial plate, but the
epiphy 13 itself was not involved At surgery the cortex of the prox
imal phalanx was <oft thin and expanded The cystic cavity contaied

Fig 31 —Hand 16 momth  frer the removal of cyst and the wee of boor &
‘"T&Yn f 3L 3 L lck 31 C. Quart Boll Nerth e
of Mawn
Ual 3 Schodd 11-‘.1[,“':‘“1’“

32 268-27 1958.)

some blood and reddi<h granalomatous tissue. Hemorrhage w3 mﬁ
mal. The cavity left by removal of the tumor mmss was filled ®
cancellous bonc chips. The materinl renroved was an anenry
cyst. Figure 31 shows the hand 16 months later
At operation the enchondroma can be ruled out on gﬁ
appearance alone whereas differentiation between gant &
tumor and aneurysmal cyst must be made on histologic st
Extraosseous Localized Nonneoplastic Bone and ol
Formation /?>-called Myositls Ossificans) Clmcal e
Pathologic  onfusion with Malignant Neoplasms-
cording to La  en \  \ckerman* (Washington Unmiv) ™7
(4) ] Booe & Jolnt « PN 2 9298 April, 1958
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Often 1t occurs 1n neuroblastoma the sclerosing type of &>
teosarcoma and in reticulum cell sarcomn In some of thee
conditions the chinteal history and x ray findings are saff-
cient to make a diagnosis Amputation should nesver be done
for 1 lesion of a long bone without preliminary biopsy a
Mustrated by the following case

Bov 15 was hospitalized because of a soft tender mass on the wrnt.
He had been run over by a sled 2 months before and njury was fo-
lowed In pamn, Five weeks before hosprtalization a s nodoke was
noted on the volar surfice of the radis This greatly mereased m
«ze \ rvs <howed a soft tissue mass associated with considerable
periasten] hone proliferntion. Piopues revealed hemorrhage m the
subperiosteal area. Further i extigntion showed that the bov bad
obseure blood dicease This blood diwcrasia together with traoma ¥
sufficient to indicate the cause of the mass, The patient was not ofcr
ated on and x rvs 2 years later revealed only shght thickemmg of
the cortical bone Biopsy aaved the patient needless surgery

It 19 suspected that the pathogenesis of myositis ossiheans
15 related to injury that the myury causes death of muxle
and that denth of mu«cle 18 followed by progressie alten
tions m the tissue wlich are mucroscopicilly distnetie
Deathi of mnuscle does not neces<arily result in mvositis o3«
cans but may result m mcreased fibrous tissue and tumor
hike proliferation Three patients <o affected were <cen m
whom diagnosis of <arcoma was conadered

In rare instances fibrous tissue proliferation acsoenated
with perosteum n the subperiosteal zone may be accomR
nied by extremels cellular proliferation difficult to evaluate
Ciyen m such areas zone phenomena should be watched for
Zone phenomena are not present m soft tissue *arrom®
though there 13 pscudoencapsulation

In lestons 1n aty pical locations forming large masse ‘:'
pathologst and orthopedist should suspect myosttis o8l
cans Often there 13 no history of trauma and diagnos1s ot
be established mainly on the basis of pathologic finding>
with emphasis on zone phenomena In seeking the latter oo
must remember that different degrees of maturation €%
with the best-diflerentiated zone on the peripher)

> [Aboat 25 years ago the amputated leg of a young hgh ‘d“’dl exsind
was sent to tt bone pathology laboratory of one of our great G
for }dntﬁmb::-‘: tody andl)dumu The clinical and tr‘\:cdﬂlacm’ s to ¥
13 carcoma Dhissectron and 3

myositls ossifican A i re  areful mrhe story r‘mhﬂ

of symptomns and the pared lendid yooug athk
the foss of his lec —F ‘\[“ could have & » P
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scen supplving the tumor and almost ymmediately large
vems are noted dramning the tumor area The shunts withe
the tumor are massive and the large veins densely opacified
All malignant bone lesions also show ed arteriovenous shunt
outside the tumor area and even distal toit As inflammatory
bone lesions do not show any abnormal vasculanty artenog
raphy can assist in differentiating such lesions from tumors

Most malignant soft tissue tuntors <howed increased vas
cularity similar to that of mahignant bone tumors An irreg
ular network of vessels of varving caliber and 1rregular ont
line 1« characterstic. Areas of tumor which showed a tumor
stain were often seen Some tumors such as Raposis «r
coma (Fig~ 32 and 33) showed no network of ahnormal
vessels onlv solid tumor stain indicating that all veesels
filled were «mall and numerous In that instance a cneroent
genogmpluc study <how ed the artery supplving the vascublar
lesion and the ven drammg 1t almost simultaneously

Most bemgn avascular tumors are cysts although lipo-
mas my xomas and hematomas produce an indistingushable
appearance Tlhe tumor 1« well outhned with normal vessels
displaced and following a smooth course oyver the aurface of
the tumor wlich often 1s spherical No abnormal artenove
nous shunts are visible either withm the tumor or the ret
of the extremity

Most benugn vascular tumors are vascular hematomas. N\o
vemns were demonstrated simultaneously with artenes and
no irregular  tumor stam  was scen 1 an arternogram o a
endotheliofibroma

Significance of Venous Phase in Arteriographic Studies
of Bone and Soft Tissue Tumors Robert Schobnger Re
Kan Lin and Herschel C Vos<® (Roswell Park Mem'l Insts
Buffalo) did angiograplic studies 1n 70 bemgn and malg
nant bone or soft tissue lesions \ ruys were obtamed 2!
1 second intervals by sertograph with the first of 12 ex i
at the end of the injection For the upper extremitie an
thigh 30 cc contrast medium was used and for the Io¥
leg 40 cc The contrast material was a 50% solution of <
dium acetrizoate (Urokon® sodium) for the first 60 ea™
mations The other examiations were carried out with #
50% s<olution of sodtum datrizoate (Hypaque® <odir)
which was better tolerated by the patient.
TT(6) Cancer 11115320 M Apr 1958,
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All bemgn lesions showed a normal artersal phase Al
though most of the benign lestons also showed a normat ve-
nous phase a small group of histologically distinct lesions
showed x ray retention of contrast medium during the ve
nous phase These were benign giant cell tumor ostestts fi
brosa cystica ancurysmal bone cyst and nonosteogemic fi

34 —Malipl benign osteochondromes. 4

(T8 e e e, e S D o)
Terous phtre ng retentm of comtrst medmm (Cogriesy

o G 1115 R My A sy ¢ of Schobinger R,

broma The degree of radiopacity in the venous phase ap-
peared to parallel the presence of grant cells 1n number and
location rather than the relative histologic vasculanity of
the corresponding lesion

\ost but not all malignant neoplasms exhibited an arte
rial pattern characterized by the presence of tumor yessels
Absence of abnormal vessels during the arterial phase did
not preclude pathologic angiographic findings dunng the
venous phase (Fig 34) Bost malignant tumors primary or
metastatic showed retention of contrast medium dunn?th:
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venous phise which was «<hort or only moderately pro-
nounced (It 35) Only rcticulum cell sarcoma of the bone
and T wing~ sarcoma appeared to retun contrast materral
over long, pertods of time and i 1 manner that was pece-
Liarly mtence

Somie obscervations appetred to support the hvpotheus
that g1t cells orgmate from the reticuloendothehal svs

owroht e
-l

Flg 35 —O-tcomenic sarvoma of dlal fenmar 'l' rlin x-ra

Bawins
lestractlon of late 1 condyle with wmall amount { new bowe formation md =f
Uroe e x Bant mal peawe  { femonal arterngram. 3 cnal | esdizg o 4 %

PPeatortmon nt:n—-l(-dnl number and remalnet (lb;l‘:‘:‘mq cd

some ditas
»lthin temoc Fridem [ arterincoou <hant & sbown In  lsualuatin v‘_‘:
e T Cancer 11315320 Sa “Ape  1958)
tem con~idenng as a eniterion the retention of contrast me
dium The same holds trie concerning the possible relation
of Ewing <arcoma to reticuloendothelial elements
Eosmophilic Greauloma of Bone Report of Two Cﬂ‘"
with Vertebra Plana. Kalcva horttila and Laur Meurman
(Univ of Turku) tclow ed 2 patients with multple eosin®
philic granulomt ot h ne from onset of the di ease until
healing Histologic  tulie  were performed nt ifferent
stages of the dise1 ¢ W\ i cusinophthic granulomn 18 locy
1zed 1n the spme 1t ¢in he diagnosed early by means ©
TT(7) Acta orthop w1 P14 19e
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 riy» from the tvpreal deformity of the vertebrl body—
vertebri plana—perhap less than 2 weeks after onset bt
other bone- are mvolved diagnoss 13 more difficult o
apient ffections ot 18 difficult even histolomeativ 1 osino
philia 15 not present m the blood until 3-6 months after on-
et Rlood chemtstry and bone marron studies do not help
m dgno t~ Serum clectrophoress however seems to show
a Shightly elevated alphng globulm fraction and a relatneh
luw gammA globulin fraction

T rauma mav play a part m the etiology of eossnophilic
pranuloma. A traumatic 1drenal affection mav produce the
ntial reaction Bactenal and viral mfections are evidenth
not responsible for cosmophilic granuloma

\ficroscopically a classic change s the histopathologic
picture was noted that paralleled the progress of the disease
m 1 patient the phase of histioey tic accumulation was fol
lovwed bv massne mfiltration of eosimoplulic granulocvtes
and subsequenth by fibrosis In the other patient treated
with ACTH and predmeolone the histologic picture was
atypical for some time and not untst several months had
pas<ed were features of incipient eosmophilic granuloma
noted 1e a shght accumulation of mstiouvtes 1n the affected
wte Posnibly ACTH and predmisolone mhibit the develop-
ment of the procews arresting 1t 1n the nutsl stage In both
patients the histioc) tes contasned a pigment which was not
wou but reduced ailver The climcal and < rav findings
both patients corresponded with the observations in Calve s
miant patient~ who had been treated for tuberculous spon
dibitis until he discovered the new disease 1ertebra plana

The authors do not suggest any relation betneen eostno
philic granuloma and Hand Schuller~-Chnistian or Letterer
Sine disea~e but mther consider the former an independent
condition

* |Thas exeellent article, with review of the Literatare, adds
mation abowy the clmeal et and suggests a ch;ﬁ:lhm“t(remmomm
philie granulomz of booe report of 2 more rees of eosinoplulic gran
“:}‘::tu, md&;‘hclhldc?}mm\cmb(:i vertebra plama, adds something mate to
SURRC 1 1y camse, or th
qnhcdhryCalvvéu\-cnebann:a. or the cause, of the condrtion de-
Central (Medullary) Fibrosarcoma of Bone. W Scott Gil
wet Jr and G Dean \facEwen® (Unn of Tennessee)
reviewang 227 priman bone tumor casea durng 1930-.

YV J Bon A Jot Sarg 40 A 121 M7 Jaewses 1958
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found a central or medullary fibrosarcoma in 15 men and
7 women Most patients were m the 2d 3d and 4th decades.
The distal portion of the femur was mvolved in 45% and
the proximal portion of the tibia 1n 32% All but [ patient
had had pamn lasting 3 24 months 13 patients had noticeda
mass 2 12 months before seehing 11d Examimation revealed
u pathologic fracture in 5 pattents

On x ray exammation the lesion appeared Iytic, withir
regular indefimte moth-eaten margins. Margnal sclero-
s1s as well as expansion of bone was seen only m the lower
grade tumors some of which were trabeculated. Destrne
tion of the cortex w1s not uncommon in the more aggreive
tumors \ aguc to well-defined patchy sclerosis was obeened,
with perioateal reaction generally noted but never marked
Often x rav studies did not indicate the extent of the bone
tumor 1mvolvement

Periosteal reaction never pronounced was more common
n the aggressny e tumors In the low er grade tumors the cof
tex was often expanded and thin with and withont focal
arens of destruction The bone 1mvolvement was cent
about the metaphyais but epiphysial and diaphy «al -
volvement were common

Of 17 patients on w hom amputation or diearticulation was
done m only 1 was there local recurrence Two recened 1f
radiation along with amputation 3 Coley s toxim and amp®
tation 2 irradiation alone and 1 curettage alone

Nineteen patients were available for final analy s of re
sults The over all cure rate was 26 3% 5 pattents being alr¢
and well 15-25 years after operation If however the
with slow-growing tumors were not considered the curt
rate dropped to 17 6% Of those who died the survval tme
vaned from 3 to 61 months (average 1434 months) In this
group only 1 Ined over 2 years nithout evidence of metas
tases Thus 1t seemed that a patient who sunned for2 ve‘l—z
had an excellent chance of being cured. Of the 3 patien
who recenved Coley s toxin 1 Iived 61 months the others
were Iining and well at the time of the report

Grant Cell Tumor of Bone was studied by Vernon R. Gee
and David G Pugh® (Mayo Chinic and Found ) 1n 58 females
and 46 males aged 12 71 Pamn was present 1n 98 and swdlm%
mn 78 In 88 cases a mass was palpable Eighty four perced

(9) Radiology 70 3345 T naarv 1958,
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«ion additional t1 ue should be obtatred. \ aried mcr: pletores my
be found withm or adjacent to a neoplasm of bane A spefumen
should nelixle a sigmificant amount of the tamor \ o radical surgery shood
be carmied out and no deet 1m not to do surgery reached without micro-
scopsc evidence which confirms other tests and climeal fodmgs —Ed}

Vertebral Osteoclastoma with Spinal Cord Compressien

was observed by Norman Whallev! (Swansea Wales) m3

females aged 12 29 and 1 vouth aged 16 The o~teoclaston?
was verified 11 ologieally in each Figure 36 <hows the
< ray appearance of the tumor Surgical decompression ©
the spinal cord supplemented with deep radiation therap¥
was performed m 3 1 patient recen ed radiotherapy alone
All made good rec voiv Radiotherapy alone can prowiie
remarhable results m o teodlastoma of the long bones RE
clafication usually occur gradually and progressnely over
1 Zyears

(1) Brit J S rx 45 3641 1 1958
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bone cvst comprises but a fraction of a host of roentgenc-
graphiculy cy stic appearing lestons practically all of which
are tssue filled and surrounded by sclerotic bone By con
teast tho umeameral cyst 1s flud filled and a true cvst. It
artses principally i the metaphy ses of tubular bones jnxta
posed to the eprphy <ial plate It occurs most frequently atage

r

P L
oJ15 38 —E2 Iy wnkosmersl bome eyt with patholegle frrcrure Dlawges 2L

d xceed that of Lodwkh,
S 50 495 503 r'rvlnhrul 1[;&;;‘) (Courtesy of .

10 the mnctdence tapering to a very low level after 30 Aver
age age of the patient with bone cyst 1s 15 vears and
ratio of boys to girls 15 3 1 The lesion 1a usually found
the proxumal enda of the humerus and femur (Fig 37)

The < ray api earance of the cyst epitomizes the static,
mgn cvstic ler of bone Its diameter 13 no greater ‘h“:
that of the epy *, sl plate (Fig 38) and its shape s o
of an elongated truncated cone with the base at the epiphy*
13l plate 1n contrast to the round or oval shape of the "
tumor or aneury smal bone cyst These features suggest
the ¢y st walls are not activ elv expanded, but rather are mur
tatned at status quo
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Differential diagnosis of juvenle unicameral bone cyst 1
based largely on the absence of penetrition of the cortex and
the juxtaepiphy sial position of the cvst

The presence of the cyst m the metaphvais apparently
blocks the normal remodeling mechamiem, which 1¢ reacti-
vated when the epiphy sl plate grows away from the ¢y st or
when the ¢y st 18 successfully treated. The normal diameter of
the bone 18 eventually restored

The mechamsm responsible for the origin of the juventle
unicameral bone cyst may be <ome temporar aberration of
the normal phy siologic process 1n the region of the epiphys-
il plate such as excessine osteoclashic activity

Cysts Confined to Long Bones Anatomicopathologic
Study and Surgical Treatment. ] Lefranc and C Nezelof?
examned material from 28 patients ob<erv ed during the past
15 years 1n tno pediatric surgical centers 1n Parie The lesion
was 1n the humerus 11 19 femur 1in 7 and tibia in 2 The me
taphysis usually the superior was the portion of bone af
fected generally 1n the immediate neighborhood of connect-
ing cartilage. Epiphysial localization 13 unknown and
diaphysial locabzation exceptional {in 1 case the osseous
cyst was situated at the union of metaphs sts and diaphy sis)
Osseous ¢y st s a disease of childhood and early adolescence
VMost pattents were aged 4-13 with male predominance (21
cases) The youngest patrient was 3 and the oldest 59 (prob-
ably with a long-standing previously unrecogmized cyst)

Surgical exploration of the cystic area usually reveals a
bone cortex which 1s thin and easily broken especrally
the humerus The cortex 1s somewhat thicher and less fragile
m femoral lestons The cyst 15 usually umlocular and con
tains 2. gellowueh of serchamorthape frad. Tn 2 cases o was
empty 1 21t contained a small foreign body free 1n the cay
ity and i 1 a greemish mucoid substance The mternal wall
of the cyst 1s rarely perfectly smooth and 1s covered by a
grayish conjunctival membrane which often can be peeled
away from the bone Consistency and density of bone form
ing the cystic wall are unequal The superior pole 15 formed
by fragile spongious bone the inferor metadiaphy sial pole
18 imuted by hard, dry bone forming the classic bottom of
the eggcup This was not observed 1n all cases 1 2 the os
seous cyvst communicated directly with the medullary canal

() Rev Mr rthop. 43 35406 Oct. Dec., 1957
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Opermtinve bleeding usually s slight and only 1 «mall
amount of matenal 1s rccovered by curettage
Histologieally the Interl walls of the ¢yt consist of o~
2cous ti sue of pitted texture unlihe hayersian bone or nor
mal spongiosn Osscons lamellae hnnt the narrow medullare
spices devoud of hemoporetie eells and contine the distended
vessels to the ptted walls The periosteum appears normal
ud usually shows no exces<in e osteoblastic activity The -
ternal portion of the walls in contact with the membram
shows remodeling with newly formed lamellae and ostes-
clastic re<orption 1he mtracystic conjunctn 1l membrane i
2 preudomembrane comprising a matting of unequally com
pressed collagenous fibers fibroblasts and fibrocy tes which
adhere irregularhy to the osseous wall u<ually more closely
at the two poles It 1~ nourished by a rich network of capik
larics The membrane contains sigmiheant amonnts of free
or phagocy tic hemosiderin  Occastonally  necrotic osseon
lamellae are seen and exceptionally en stals of fatty aadsor
cholesterol The bottom of the cup and mtricy stic ndges
show rrregular foct of owseous necrosrs di tributed 1 a el
icate conneetive tissue usually less dense than the mtr
cvstic pseudomembrane This ts 4 mumunfication necrost
hiferent from sequestral necroses seen m1 mo t bone le 10t
Despite disappearance of osteocs tes and osteoblasts, the t
beeulr structure 11 grossly mamtamed cven to formatos
of lamellae The osteoid tissue asaumes a filnmentous cotto”
Iike appearance and tends 1n places to blend with the <uf
rounding connectine tissue The stainng properties of ¢
tions with this os<eous necrosis are retamned for a long time
The sections usually remam mtenzely safranophilic, though
sometimes they ppear basophilic which probably ndicate
excessine caleium Both characteristice are often seen I
gether This ty pe of osseous necrosis wa- observed
the 28 cascs T ~qe lesions may escape curettage and re
mam unr gt I since they are localized but they W
present 11l tissue including the bottom of the cup 37
mtracystic ridges Such necrosis also formed the hard ¢
cleus of free mtri v tic foreygn bodies observed 1n 2 €%
The author belicve that this osseous necross 1s the q‘:
mificant lesion 1n v 1 (onfined to the long bones 1¢& t
primany patho_enic I 1on which precedes or nccompﬁ“‘:“
cvst formation Lhey | Isuice the hy pothe~i« that these cv3



TUMORS CYSTS FIBRODYSILASIA 51

and juvemle desiceating, osteochondntic of apophyses and
cpiphy ses are expressions of the rame pathologic process
1achemic osscous necro 1~ 1 the former metaphy wioly tic and
m the latter epphy «iolstre.

Treatment results were analyzed 1n 62 patients aged 4 18
with 1 mimmum follow up of 2 years (usutlly 4-5 vears and
<ometimes 15) Cure after fracture was obsersed n only 1
patient (with fracture of the humerus) Most patients were
operated on shortly after trauma In 4 not operated on  the
cvsts persisted almost 2 v ears after injury and new fractures
occurred. Surgers was performed on 59 cvats and 2 re
quired -everal operations

Surgical treatment of these osscous oy <ts poses few prob
lems Some surgeons consider 1t sufficient to fill the cavity
with spongious ot cortical bone clips Others sumply curet
the walls to produce a hematoma which organizes and dif
ferentiates mnto osseous tissue Simple curettage 1 9 cases
resulted 1 complete cure 1n 4 incomplete cure m 1 and fail
ure in 4 Results of curettage and filling with bone 1n 26 cases
were satisfactory 1n 10 fairin 5 and poor in 11 Healing was
better when long ngid grafts were used to fill the cavity
but the best results were obtained with a graft larger than
the cyst Of 18 patients treated by the latter method 12 had
excellent results (Figs 39-42) A technical error was con
sidered responsible for 6 incomplete cures

Optimal treatment should combine trepanation curettage
and placement of a long graft extending bevond the upper
and lower hmits of the cystic area Trepanation should be
extensive, with removal of as much pathologic cortex as
possible 1t should be subperiosteal because the healthy pent
osteum provides new bone of good quality Curettage should
be complete. Autogenous bane 1s preferable for grafting and
a tihial graft responds better to mechanical demands than
1hac bone. Grafts should be thick and the number required
will depend on size of the cavity A cyst at the upper end of
the femur poses special problems because of mechanical
forces It 1s preferable to use two types of grafts one m the
aas of pressure and the other 1 the axis of traction Each
case must be indiniduahized and the important pomnt 13 to
consider the grafts not only as filling matenal but as a means
of reconstruction of the pathologic segment with a double
role mechanical and brologic

—
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Radiation Therapy of Solitary Benign Cystic Appearing
Lesions Involving Long Bones of Children James C Cook,
henneth I Krabbenhoft and Robert Songe® (Harper Hoep
Detroit) gave x ruv therpy to 15 children aped 14 months
to 19 years whe had a solitary bemgn cystie appearng le-
«1on mvolving one of the long bonea The lesion was in the
metiphyars m 9 patients diphy<is in 4 epiphysis in 1 and
mandibular angle m 1

The commoncst of these lesions are those m the metaphy
<15 adjacent to the eptphvais The earhier the lewon 15 dis-
covered the nearer 1t 158 to the epiphvsis and with bone
gronth 1t progreases down the shaft and becomes more 12
tent i charicter There 15 Iittle svmptomatology unless 2
fracture has occurred \ ray films will show an area of cen
tral mrefaction with thimmng and occa<tonal expansion of
the cortex Within the <hait of the long bones of children
cystic appearg lestons are less frequent less svmptomatic
and niore e1wuly operated on

In this <eries roentgen therapy comprized the sole treat
nient or contributed <ubstantially to a good result. The aver
age tumor do-e was 1182 r given in emall fractions overa
long period with roentgen ravs generated at 200 kv peak
potentinl with 15 mm Cu 1 mm Al filtration and half
value layer of 09 mum Cu at the rate of 13 r/ mmute Small
fields were used at a tirget shin distance of 50 cm Treat
ment was admmistered m merements of 200 r or less m ar
through one or two portal« at intervals of 1 month or longer
The growing metaphy <12 was carefully protected of posuble

Recently «maller doses have been found suffictent <o 10
more than 1,200 r 1« suggested as a total tumor dose Usually
much less will aclueve the desired result Because the ¢
cess of this treatment depends largels on careful ob~enation
treatment may extend over a year or longer

The exact type of bemign cy atic appearing lesion 1% rela
tively umimportant as all respond n similar manner to
proper radiation therapy In those instances in which the de-
sired result 18 not achieved by small amounts of radato®
successful surgery can be carred out subsequently On the
other hand a poor surgical result can be improved by < rav
treatment In one tnstance in this sertes surgical inten entioft
became necesmars after 4 long period of roentgen therap¥

(5) Am. J Roentgenol %0 S0% 5 4 Sepdember 193
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for a sulitary bone ¢y 4t of nght upper humerus (Figs 45-47)
Specimens at the time of the oniganal biopsy and at surgery 6
vears later revealed the same tpe of tissue In the nterval
the patient was sy mptom free

With careful application of small doses of mdiation the
metaphy~1s can be adequately ~pared for bone growth to
ontinue normally

Clinical Aspects and Evolution of Histlocytosis Report
of Six Cases. Levon K Topouzian Shahan Sarrafian and
Fdward L. Compere* (Clucago) advance the theory that
Bt socytosts 1s an wfectious disease due to 3 micro-organ
t m In infants and voung children the disease becomes
uichly acute In adolescents and adults 1t 13 more apt to be
o the solitary bemgn or chronic type The type of evolution
m the very youag graups ts assumed to result from lack of

16 Unart. Ball Northwestern Lal M %cbool 32 106126, Serwmer (358
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mmmumity to the infectious agent which pernuts easier -
festation and progression

The evolution of the disease indicates clearly that eosino-
philic granulomn 1s the basic pathologic leston and primary
complex of histiocyvtosts Losinophilic granuloma can re
cede spontancously or progress In the latter cvent the dis-
ease can become 1cute (Letterer Siwe disease) subacute or
chromic (1land Schiiller Christian disease) The subacate
phaze may become chrome and remun as <uch or recede and
resolve itself with treatment Sometimes especially mn
fants this phase can become acute and have a poor progre-
sis In the chrome phase subacute exacerbations and dis-
semmations can be scen hegarding the appetrance of a boae
lesion m an adult which 1s often attnibuted to previows
triuma 1t might be that pre cxasting body resistance and 1m
munity have been disturbed by stress thus «llowing a quies
cent primary complex to manifest atself

The patient mny present secondary infections anorexa
fatigue malaise weight loss or fatlure to gamn weight dunng
growth and some fever The <hin lesions are of various types
and cn affect the whole body A positine diagnosts can be
made by biopsy Imvolvement of the lvmphatic system 15
generlly a sign of the acute or subncute <tage of dieease
A granulomatous lesion mvoluing the mastoud or petrous
bone will often cause otologic complamts The acoustic nerve
may be directly or mdirectly imvolsed Cercbral cranal or
spmnal nerve mvohement may occur and the presentiof
symptomatology may simulate any neurologic conditio®
W hen the destructive process 1s localized mn the orbit 1t may
extend to the sphenoid wing and maxillary sinuses Denl
lesionw are common and can be the presenting symptor
Histiocytosis of the lung 1s alw ays bilateral and simulates
various pulmonary conditions

N ray examination of the sheleton shows recent Jestons t0
be characterized by a well hmited punched-out, oval of
round mtramedullary area of decreased density There !
generally 2 well-defined dense margin and the periosteus
which 18 no* vet imvolved may be thickened

The ideal treatment 1s roentgen irradiation ¢

The authors report 6 cases representing different types °
lesions The disease was localized 1n the iltum of an mfant,
aged 17 months and 1n the vertebra of a girl aged 7 A
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boy 8 had a clavicular lesion which became cystic A man
58 had the monostotic form of lesion with pathologe frac
ture of the left clavicle A woman 36 presented a mono-
stotic lesion after the disease became polyostotic as well 1s
extraskeletal 1t finally subsided A woman 37 presented the
chronic form of disease with bone and lung lesions and dia
betes mellitus

Chondroectodermal Dysplasia (Ellis Van Creveld Syn
drome) Report of Two Cases Harrs L Smuth and Albert
M Hand® (Memphis Tenn ) observed 2 infants with clion
droectodermal dvsplasia. The four major features of the syn
drome (chondrodysplasia ectodermal dysplasia polydac
tylism and congenital defect of the heart) were present
both The clinical course of each mnfant was marked by pro
gressne dyspnes and cyanosis leading rapidly to death n
the newborn period The cardinc malformation 1in 1 nfant
was cor trloculare and 1n the other was cor biloculare with
transposition of the great \essels. The thoracic cage of each
nfant was extremely narrowed antenorly and flared nfe

Flg. 40.—Section from chondro-omcoas Janetion tn deft femmr of folky male
nenboc, Xegos i fo iz of lrtmas And spki | Cos
of Saith, H' L. ‘ad LS “pedatrics 111395307 "Feomtary oS

58.)
(1) Pedintrics 21 Nl—.\'t_ﬂ Febroary 1952,
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riorly Chondru-os cous yjunctions of the ribs were i the an
teror axillary Iine

Microscopie study of the proximal portion of the left femur
revealed a thin chondro-os<cons epiphysial hne and irregu
larly spaced licunae (Fig 48) The nucler of the cartilage
cells were poorly developed and vaned m <ize and stamming
quality Cell column« m the rone of prohferating cartilage
were shortened and decreased 1 number There was no zone
of provisional caleification In the metaphy sis the trabeculae
were nregularly disposed d there was evidence of minmal
osteoblastic activity  I«lands of hvahne cartilage were m
corporated in the trbeculae of the nietaphysis The principal
change was a deficiency 1 the zone of prolifertive cartilage
that was reduced to 4 or 5 cells i thickness

Death was attributed to the congenital malformation of
the heart pulmonary hypoplasia and diminished capnceity of
the thorax due to chondro-osseous dyvsplasia

In differential diagnosis the x ray changes are heavily re
lied on Caffev ha« «treszed the pathognomonic pattern ob-
served m patients with chondroectodermal dysplasia eg
progressiyely increased shortening from the trunk to the dis-
tal phalanges The root bones of the extremities are rela
trvely the Jongest in contrast to classic achondroplasia m
which the reverse 1s true The proxumal ends of the ulnae
and the distal ends of the radn are usually large The distal
ends of the ulnae and proximal ends of the radu appear too
small In one of the earlier case reports and n one of the au
thors patients the discrepancy in length between radu and
ulnae led to compensatory dislocation of the radial heads
(Fig 49) In every patient thus far obser ed there ha< been a
second charactenstic feature the widened ends of the tibial
shafts appear irregular wnd the ossihcation centers m the
Proximal epiphy aial cartilages are hypoplastic Tendency to-
ward fusion of metacarpals and fusion of capitate and ha
mate bones 13 prevalent 1n these patients Polvdactyhism 1n
the fect 18 the exception rather than the rule. Abnormal for
mations of cartilage mnv occur and interfere with the fune-
ton of multiple joints

Report of 81x Cases of Chondromyxoid Fibroma of Bone
with a review of 30 from the literature 14 presented by Sen-
wta and Bradley L Coley® (Mem 1 Center for Cancer

(&) Sorg Croec. & Obet 107 371 376, \ovember 1958,
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New York) This tumor 18 a bemgn neoplasm apparently
dernved from cartilage-forming connective tissue. In the 36
cases there was no sex predilection The lower extremity was
affected 1n 32 patients Involvement of the fibula was first
seen by the authors (Figs 50 and 51)

The lesion located 1n the metaphy s1s and often 1n adjacent
portion of the diaphysis usually gives nse to imtial symp-

Fig. 50 _(teit) —Chondromyxokd
fbroma of Sbul.

Fig 51 (above) —Groes specimen
showing shiny pale glomy bomogese
ous

1 S and

s e § gL

B .,
571576, November 1958.)

toms of pamn and swelling though 1o some mstances swell
ing was noted without associated pamn Symptoms evolve
slowly and 1nsidiously

The x ray appearance suggests a bemgn leston which may
be mustaken for central chondroma benign chondroblastoma,
bone cyst or even fibrous dysplasia. The microscoptc features
of the diseage may resemble those of benign chondroblas
toma

Treatment consisted of curettage 1n 25 patients resection
m 10 and x rav therapy or amputation 1 1 each Follow up
studies of 32 patients ranging from several months to 18
years revealed recurrence in 4 One of the recurrences was
found to be a chondrosarcoma

Fibrous Dysplasia of Bone 15 discussed by Marvin L.
Daves and John H Yardley® (Johns Hopkins Umv) F1
brous dysplasia denotes a group of diseases comprising Al
T Am T M S 34 S90 6 November 1957
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bright s syndrome polyostotic fibrous dysplasia and mono
stotic fibrous dvsplasia (including craniofacial fibrous dys
plasin) The cause of fibrous dysplasia 14 unknown

Albright 8 svndrome 1s charactenized by multiple sheletal
lestons contamng fibrous tissue assocrated with metaplastic
bone formation areas of cutaneous migmentation and «exual
or skeletal precocaty In polyostotic fibrous dysplasia the
same multiple bony lesions are seen with signifiant extra
sheletal manifestations Cafe au lait spots may or mav not
be present

In the mrolved sheletal areas the lesions tend to oblit
erate the medullany canal and thin the overlying cortex. If
by x rays a homogeneous ground-glass medullary opacifi-
cation 18 observed which biends imperceptibly with cortical
bone and has no sharp margins the diagnoais of fibrous
dyvsplasia can be made with confidence Sometimes the cor
tex mav be thinned thickened or shaped like a candle flame,
The medullarny canal may show a single or multiloculated
cystic appearance or a smudge resembling columna ot smoke
curling upward. Supenmposed on and perhaps responsible
for some of these lesions may be innumerable deformities
cauted by repeated fracture Thus vamations in the < ray
findings are great

The distribution of the osseous lesions 1s extremely vana
ble and erratic In a given patient umlateral lesions may be
the most stmhing feature The nbs are usually mvolved and
occasionally undergo a tremendous expansion not seen 1n
other bones An equally dramatic finding 1s collapse of the
nb cage on one side producing chest < ray s suggestive of an
extensine thoracoplasty with regeneration of the resected
nibs The vertebrae are usnally spared but may show cvstic
changes Inioliement of the peluis 15 almost always cvstic

Cranofacial and monostotic fibrous dvsplasia include
those 1s0lated bony lesions that are 1dentical roentgeno-
graphically and pathologically wath the lesions seen in poly
ostotic fibrous dysplasa, Since fibrous osteoma and ossify-
ing fibroma are 1dentical with the lesions seen 1n polyostotic
disease they are examples of fibrous dy splasia.

Because of one or mare points of dissimilanity to fibrous
dvsplavia nonossifying fibroma bemgn cortical defects and
osteoma should be considered distinct from fibrous dyvspla
s12. The name cherubism  should be used to avoid the con
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tuston caused by calling this lesion which 15 apparently dis
tinct from fibrous displasia famulinl fibrous dysplasia of
the jaws

Four Cases of Myelomatosis k W \IcNabb' observed 4
patients with vaned \ riv mamfestations of myelomatoss
The site and ty pe of leston were different in each patient and
pam was the only common factor

Case 1 —Woman 64 had enlargement of the medial end of the
clavicle. \ rays shoned cystic expanston of the medial end of the
clavicle with irregular coarse trabeculations within tt. A healing frac

e i N

ERed -5

+

Fig 52l Iple defects 1 kull (Courtesy of Mchabh, R W ] Fac. Radek
ogists 9 1315 Janoary 1958 1
ture was present at the junction with nornml bone. Lateral % 13)
v1ews of the skull (Fig 52) revealed maltiple arens of rarefaction i
the vt of the skull and mandible, Surver of the shelcton shov
orte small area in the shaft of the left humerus On biopey of the clav
icle a cyst was tound contaiming extremely vascular ‘plum-colored
matertal rescmbling blood clot. Histologic study showed neoplastic
plasnma cells of mvelomatoss

Case 2—Man 62 was hospitalized because of back pain \ rays
showed collapse of the 7th dorsal vertebra Autopsy revealed collapse
of the 7th and Sth dorsal vertebrae which were wfiltrated with nod
ules of white growth Enlarged glands were present wn the lower Eﬁ
diastimum_nfiltrared «th growth. Histologically the grow th show
cells of plasma deljm “loma. the left fup

Cask 3 —Man 2 prolonged history of pain i the
\ rays of the hip she n mi.;!gof cortical destruction and rare
faction medial to the cetabulum, Sternal marrow and seram
electrophoretic studies 1 ated myelomatosis

(1) J F e Radalogists Tanoary 1958
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Cag 4—Man 73 had mcreaang chest pan. \ rays revealed ab-
sence of bone 1n some nibs and 1 mther mottled pattern in other ribe

The unne contained Benee Jones protein with an electrophoretic mo-
Wity of gamma globulin,

Considerations in Surgical Management of Atypical Mus
culoskeletal Malgnant Tumors According to \lbert J
Schem  the usual treatment of musculoskeletal malignant
tumors of the extremities 1 proximal amputation when fea
uble 1 xceptions to this method are unu unlh radiosensitive
tumors Jihely to be multicentnie (such as Twing < tumor or
reticulum cell «arcoma) and atypical tumors <uch as osteo
genic «arcoma mesenchvmoma fibrocarcoma and fibrosar
coma engrafted on pre-existing fibrous dyv<plasia In celected
patients with these atvpical tumors local radical resection
may be done instead of amputation

kactors 1n the selection include size ot the tumor and de
gree of localization so that 1t 13 contamed within a particular
bone or muscle resectability without sacrifice of vital struc
tures which would render the limb useless or devitalized en
capsulation or regmonal focalization so that excision 18 pos
stble 1n toto without entrance into the mass but mclusn e of
the biopsy site and degree of malignancy as indicated by
biopsy and chimicnl mva<ineness 1f the opinions of compe
tent pathologsts differ as to the presence or degree of ma
Iignancey local resection mav be considered High grade ma
lignancies may also be considered for such therapy 1f prox
imalm the limb so that the difference in certainty of excision
15 not great as between amputation and rezection each case
to be judged individually Large tumors of weight bearing
bones imvolving complicated grafting replacement pro
longed convalescence and consohdation time for useful func
tion should not be treated this way except 1f otherwise fa
vorable from all other standpomnts Perforation of such
malignant tumors through the cortex especially of a long
bone, indicating aggressi eness 1n the growth renders local
recurrence extremely likelv despite the existence of a report
of low grade malignancy on biopsy In such m<tances ther
apy by amputation rather than by local resection 15 pref
erable

Myeloplastic Sarcomas are discussed bv O Scaghetti®
(Lnn of Florence) with special reference to treatment 1n

(&3] Mt Suai H New York 25 498-31K, Nov Dec, 1993
R ML - S Bk Rt
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dietions based on climeal mdiographic and histopathologic
data 1n 27 cases with careful follow up

Among gant cell tumors of the skeleton 15 a group des
ignated as giant cell sarcoma which on climical radiographie
and histologic study exhibits local malignancy These tumors
develop rapidly, are very destructive and have a high rate of
recurrence They are quite different in radiologic and histo-
logne pattern from typical giint cell tumors but have some
pomnts of similarity with osteogenic-osteoly tic sarcomas Ac
curate differential dingnosts 1s important as regards thera
peutic considerations

Guant cell sarcoma diagnosed relatively early can be
cured by radical resection but will recur if treated by x rays
or limited resection All recurrences show varous degrees of
change and often have a capacity for malignant metaplasia
with generahized progression 1nd death from metastases

Complete removal of the tumor may be effected by resec
tion with or without bone grafting and amputation with dis
articulation Resection 1s sufficient 1n certain sites such as
the clavicle or fibula 1n proximal metaplasia of the radius and
i the phalanges and ribs 1t 1s also effective 1n my eloplasa
of the superior metnepiphy ses of the humerus Involvement
of the entire metaepiphysis requires bone grafting at the
same operation or later to restore sheletal continuity This
procedure 13 used 1n treatment of giant cell sarcoma of the
distal and proximal metaphysea of the tibia and fernur the
distal metaphysis of the radms humerus and metacarpals
and the proximal metaphysis of the ulna Previously oper
ated on and irradiated recurrent tumors can be further
treated m this manner only 1if there 18 no chnical and radio-
logic evidence of malignant degeneration Amputation 18
indicated 1n advanced lestons with involvement of soft
tissue 1n the aged m previously operated on recurrent tu
mors with evidence of maligmancy and n tumors prcwously
treated by < rays if there 1s no evidence of gencmllled
metastases

Late results in the author s series confirm the vahidity of
these indications TIn 14 of 27 cases resections were per
formed 1n 4 bor grafting was not done because of local
1zation of the le. »n with complete cure for 2 15 years Oof
10 patients treatec by bone grafting with resection cure wa%
complete and lasting 1n 9 (follow up 4-20 vears) One patient
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died a few days after operation Of 8 patients on whom am
putation was done, 1 died of metastases a few months aftcr
operation and the others are well 2 30 years after surgen

ARTHRITIS AND RHEUMATISM

Agglutination Tests in Diagnosis of Rheumatic Dis
eases B S Rose and D Whillanst (Auckland Hosp ) point
out that there 13 still no single simple test for rheumatoid
arthritie which 1s apphicable under all aircumstances How
ever, <ensitized sheep cell agglutination tests may be deci-
sinve 1n the definite diagnosis of rheumatoid arthntis in
particular patients if considered along with other diag
nostic criterra. The authors use the Rose tests

Mermoo —The serum 1s first absorbed with packed washed sheep
cells and dialyzed for 2 davs against a weak citrate phosphate buffer
of pH 6. The precipitated englobulin 1s collected washed and redis
solved 1n saline, and both the absorbed serum and euglobulin fraction
are tested for agglutnating properties against sheep cells which have
been gensitized wath hemolysin, The amount of hemolysim used 1s half
that amoumt which will cause the sheep cells to agglutinate by them
selves, and the final dilution of sheep cells 18 025% The hemolysin 1s
prepared by the method of Sawver and Bourke, The euglobulin 1s
tested for agglutination inhibition of a known positive serum. In this
test the washed cells are sensitized with about 1/20 of the agglutinat
mg dose of hemolysin.

All dilutions of serum and euglobulin commence at 1 16 and are
arned out in doubling dilutions to a titer of 1.32,768 1n the case of
the serum and euglobulin and to 1.512 1n the case of the inhibition t1
it:?be_m are the final dilutions of serum and euglobuhin in each

The tests are read after holding for 16 hours at 4 C. The readings
are performed by observation of the button 1n the bottom of each test
tobe by means of a concave mirror

The following titers 1n conjunction with other evidence
are provisionally accepted as bemng sigmificant 1 the diag
nosis of rheumatoid arthntis (1) serum titer of 164 orover
(2) euglobulin titer of 1 32 or over and (3) mhibition titer
of 1 16 to 1.32 or under A negatn e result does not exclude
rheumatoid arthritis and false positive results can occur 1n
other conditions including systemic lupus erythematosus
and hepatitis

When the sensitivity of the tests 1s so arranged that only

() Kew Zealood M ) 46.525531 October 1957

o
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about 75% of rheumatoid arthritic patients yreld positive re
sults the results m ankylosing spondyhitis are almost mvan
ably negative even with peripheral joint mvolvement. In ju
vemle rheumatod arthritis and psomatic arthnitis only
about 20% are po~itive Modifications so far have not sigmfi
cantly altered the-e findings but have helped 1n exclusion of
false positive reactions wmn hepatitis and «vstemic lupus
erythematosus«

The test 18 useful mn climical research as one of the diagnos
tic criteria which can be used 1n the selection of samples for
comparison m population surveys and climeal trials More
raptd modifications of the agglutination tests are now bemng
devised m which ganuna globulin precipitation 13 used to
avoid the delay mmvolved with dialysis

Bentomite Flocculation Test for Rheumatoid Arthritis 13
described by John Bozicevich Joseph ] Bumm Jules Freund
and Stanley B Ward® (Nat’l Inst of Health) All serologic
tests for rheumatord arthnitis depend on clumping of particu
late matter by addition of serum from patients Some tests
use sheep cells the red blood cells are mixed with a sub-
agglutinating amount of tmmune rabbit serum or with hu
man gamma globuhn The authors used bentomite particles
coated with human gamma globulin

The bentomte flocculation test 1s simple 1nd can be done
m 20 minutes once the stoch solutions are prepared Ben
tomte a colloidal clnv of powder consistency 1s stable and
readily 1vulible It consists of abundant negatively charged
particles whose surince/mass ratio 1s unusually large After
the particles 1re sensitized with normal human serum gam
ma globulm (fraction IT) they clump when mned with
serum from patients with rheumatoid arthrins The serums
to be tested are not wbsorbed or fractionated

Of 82 adults with 1 enfied cases of rheumatord arthros
the hentonite flocculation test was positive 1 85 5 Of 227
controls the te t was negative in 97 4%

Evaluation of Bentonite Flocculation Test in Rheumnatoid
Arthntis was undertaken by H Rowland Pearsall Henry
Tesluk David W Anderson C I Willlams and Dorothy
Beggs® (Seattle) Tt has been estabhished that the serums of
patients with rheumatoid arthninis contain a factor which

(5) Proc. Soc E et Bol & Med 97 180183 J nuary 1958
(53 Notthwest AL 1 7 515619 M y 1954
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by scrum from different diseases The hemagglutinating
substances are not 1dentical e.g, that in lupus erythemato
sus differs from that in rheumatotd arthritis The hemagglu
tination factor 1s precipitable 1n cold 1n rheumatoid arthnitis
but not (or rarely) m other diseases such as disseminated
lupus erythematosus and slceroderma

Attempts were made to 1solate the cold precipitable factor
1 rheumatoid arthritis by zone electrophorests ultracen
tnfugation and chromatography with carboxymethyl cel
lulose Zone electropharesis of cold precipitate vielded
20-25 protein fractions The rheumatoid factor was present
mamly 1n the gamma globulin area Ultracentrifugation of
cold precipitate from rheumatord arthritis serum demon
strated that the rheumatoid factor was associated with a
macroglobulin fraction showing a sedimentation constant of
19 25 Svedberg units The fractions contamming low molecu
lar globulins did not evohe hemagglutination.

Evaluation of Hemagglutination Tests in Diagnosis of
Rheumatoid Arthntls I SSC, F II SC and F III L.P
Syatems Harry Bartfeld Llizabeth Mahood and Edward
F Hartung® (New York Unny ) performed these hemag
glutination tests for rheumatord arthritis on 239 patients
with all diagnoses (1) Heller I modification of the Rose
test formerly dessgnated as the SCA or SCA test, now as the
SSC test (2) fraction II or gamma globuhin modification
of Heller Jacobson Koledny and Kammerer now referred
toasthe F II SC test and (3) latex fixation or F II L.P
test. The performance of these tests concurrently showed
agreement in 83% Correlation was higher between the
SSCandF II LP tests

In patients with classic or defimte rheumatord arthritis all
three tests were positive 1n 628% The SS C test was post
tive m 663% the F TILP m 682% and the F II SC
722 % In probable and possible rheumatoid arthntis the
three tests consstently gave more positive tests than 10 the
controls In the control series (nonrheumatord and noncol
lagen disease) the SSC test was positive m 86% the F I
LP in43% and the F II SC m 152%

The higher incidence of F II SC positives 1n all senes
1s due 1n part to use of titer of 1 56 or hugher as the positive
standard This value should be changed and the positive

(8) Amn Rheumat D 17 83-88 Murch, 1958,
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titer standardized at 1 896 nd higher Analvsis of conenr-
rent SSC and T' II SC. tests of 263 rheumatoid <erums
showed that more than one rhenmatoid factor mas be pres
ent m rheumatoid serums Factors mhmbiting the actinvity
of the rheumatoid factors are also recogmzed as important

All three tests (with allowances for proper standards of
posttive titers) are equal in sensitinaty for routie diagnostic
screemng The F 11 L P test 13 preferred because of 1ts sim
plicity and rapidity, but the lowest titer recognized as post
tive should be 1 160

Trial of Latex Fixation Test for Rheumatoid Arthritis
Robert M Pike, 5 Edward Sulkin Howard C Coggeshall
and Mary Lowse Schulze® (Southw estern VMed. School) per-
formed the latex fixation test on specimens of serum from
311 persons The procedures deseribed by Sunges and Ploty
were follow ed with only munor modifications Of 165 patrents
with the clhimical diagnosis of rheumatoid arthnitis 69.7%
had a posstine test These patients exlibited symptoms of
varying duration. Sote of them were recerving therapy Oc-
castonal poattiv e testa were obtained on the <erum of pattents
believed to have osteoarthritts fibrositis or bursity |, whereas
no positive tests were recorded for other persons Of the 6
positnve reactions obtamed on the serum of patients other
thau those with rheumatoid arthntis onlv 2 were strong
(3+) the other 4 were mimimal

Second specimens were obtained from 22 patients 2-8
months after the first specimens, There was complete agree
ment 1n 44 The first specimen of 8 pattents was pasitin e and
the second negative 6 of the first spectmens gave wesk reac
tions (14) although 2 were shghtly stronger (2+) In no
mstance did the serum of a patient with a negative reactron
become positine dunng the observation peniod.

The authors results are tn general agreement with those
reported by others

Course and Prognosis ;n Rheumatoid Arthrdtis J | R
Duthie, P E. Brown ] D E Knox and M Thompson!
(Northern Gen't Hosp  Edmburgh) report follow up data
on 247 patients with rhenmatoid arthritts who were hospital
ized dunng 1948-51 At the last exammation 2ome 6 years
after duscharge from the hospital 24% of patients could carry

19 Am. J Cln Tath 303331 Jaly, 1958,
(1) Ao Rirwmat, Diy, 16 m-J; TBecemter 1937
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on all normal activities 40% were moderately incapacitated,
26% were more severely crippled and only 10% had become
helpless and dependent on others There was remarkably
Iittle change 1n the distribution of patients over the four
grades of functional capacity betnween the first assessment
made 2 years after discharge and the last assessment nearly
4 years later The discase was moderately active throughout
the period of study 1n about 65% of patients but the propor
tion rated as h2ving very active disease had decreased At
last assessment nearly 30% showed no signs of activity Of
patients considered eligble for remunerative employment on
discharge from hospital 39% were engaged m normal work
and 38% 1n switable light work at the last assessment All,
or all but the heaviest tasks in the home could be done by
60% of the housewives

Vartous factors with a possible bearing on prognosis were
considered The most important proved to be duration of the
disease and 1ts course before hospitalization sex response to
conservatine treatment in the hospital as measured by
changes mn functional capactty and disease actn ity between
hosprtalization and discharge and the results of the sensitized
sheep cell test Age at onset disease activity functional ca
pacity erythrocyte sedimentation rate and hemoglobin level
on admisaion v ere of little or no value mn predicting the sub-
sequent course of the disease.

Rheumatoid Arthritis of the Feet. In discussing types of
arthntis commonly seen 1n the feet, L M Lockie and Her
old M Robins? (Buffalo) state that osteoarthritis first may
involve the metatarsal jornt of a great toe This eventually
becomes the so-called hallux rigidus There 1s no swelling or
discoloration except after prolonged standing or walking
Osteoarthritis m1y also occur in other jomts of the feet but
15 muld.

Rheumatoid arthritis of the feet involves the ankle meta
tarsal phalangeal joints and phalangeal jomnts The ankle 13
swollen and capable of hittle motion The patient watks 11 8
guarded manner If there 1s discoloration the joint 1s some-
what red and warm The metatarsophalangeal jomts ar¢
swollen warm and tender This involvement of the feet 15
usually diffuse

Treatment of rheumatoid arthritis 1s started with cofl

(2) ] M Soc New Jersey 55 656661 December 1958

~
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plete bed rest m a hosprtal for 3 weeks The feet are hept 1
the optsmum position 1¢ at nght 1ngles to the legs by a
footrest or footboard at the end of the bed which 15 nell
padded and will heep the covers from pressing on the feet,

Rediant heat m dry or moist form 1s applied at least once
daily In going through full range of motion the patient per
forms set exercises such as imversion and eversion of the
ankle rolling motion of the forefoot and flexson of the toes
Passie exercises are forbidden in acute arthntides of the
feet When acute nflammation and pain subside the patient
may get up

If deformities re present a properly constructed support
should be used. This should be of soft cork or sponge rubber
at first and no attempt at correction should be made. The
patient must continue to recen ¢ physical therapy Massage1s
never used to the panful, swollen joint

Aspirin and sodium salicylate, 10 gr are gnen 4 times a
dav Patients 1n whom salicy lates fail may be helped by phe
mlbutazone 100-300 mg /day

Gold therapy ts at present the most effective method for
stopping progression of arthritts Injection of not more than
1 dose a week of Alyochrysine® intramuscularly 1s recom
mended The dosage schedule 1s 10 mg the 1st weeh 20 mg
the 2d week, 30 mg the 3d week and 40 mg the 4th weel.
The last dose 15 repeated at weekly mtervals until a total of
500-750 mg has been gnen Patients eventually will be
given about 1020 mg at monthly mtervals for an mdefinite
peniad of no toxic reachion has occurred When the arthnite
becomes inactive chry sotherapy 18 discontinued

Sterowd therapy 1s indicated when the chnieal status 1s dis
couraging desprte adherence to a carefully planned program
1 short term exacerbations in patients with severe consts
tutional symptoms and during rehebilitation of the patient
with severe mnvolvement

Prednisolone In Management of Rh d Arthritis
Darrell C Crain and James A Kehoe? (Georgetown Unny )
used predmisolone plus other measures for perods up to 1
Year 1n the management of 87 patients with rhenmatoid ar
thntis Tt provided satisfactory control in 79%, of the patients
and was considered superior to prednisone 1n most of 19 pa-
tents m whom companson was possible

) M Aon Distrkt of Colmmbla 37 7376, Februar
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Dosage requirements varied widely among patients There
was no one optrmum dosage of prednisolone for all or even
for most patients although a shight majority was maintamed
on 7510 mg predmsolone daily in dnided doses In 5 pa
tients all of whom responded well to therapy dosage could
be reduced over 2-6G months to zero ndicating complete re-
mission of the rheumatoid arthritis

The optimal dosage of predmsolone was mamly deter
mined not by 1ts therapeutic effect but by the incidence and
severity of side effects \With mereasing dosage of predniso-
lone the frequency of side effects mcreased from 10% at a
level of 5 mg daily to 22% at 75 10 mg and 67% at fugher
levels For the entire group, the mncidence of side effects was
32% It was usually possible to mamtam prednisolone
dosage unchanged despite moderate facial moomng the
commonest side effect Other side effects nere abdominal
bloating (7 patients) edema (5) and weight gam (3) Oc
castonal reactions included excessie loss of hair dryness of
skin petechiae hirsutism excessne sweating constpation
local depomit of fat and muscle weakness Reactions were
severe enough to require complete withdrawal of predaiso-
lone m 4 patients in v hom severe gastromtestinal symptoms
developed Vertebral damage due to progressie osteoporosis
was detected radiologically 1n only 1 of 23 patients who re-
cerved predmisolone for several months

Surgery of Rheumatoid Arthnitis 1 evaluated by Lews
Cozen* (Los Angeles) Successful arthroplasty has been
performed 1 almost all stages of rheumatoid arthntis of the
hip joint When done early i the disease, good strong mus
culature helps to moy e the joint postoperatrsely W hen done
late there 1s greater need for good musculature usually be-
cause of inyolvement of more jomnts of the lower extremify
Arthroplasty 1s generally indicated only when both hip
jointsare affected There should not be too muchanyoly ement
of the upper extremities because the patient must be able to
use crutches postoperatively perhaps permanently Involve-
ment of the knee joints does not contramndicate the oper?
tion as long as there 13 no severe flexion contracture of the
knee In cup arthroplasty the anterior approach allows as
1er division of the contracted capsule and muscles especially
the psoas
T (4) Rbheummtism 14.211 Jenuary 1958,
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The Girdlestone operation or excizion of the tup joint has
a defimite place 1n rheumatoid arthntis It consists of com
plete removal of the head and neck of the femur The acetab
ular edge may be removed to gan more relaxation of the soft
tissues but thus does not seem necessary Indicatious for the
Girdlestone operation are much the same as for cup arthro-
plasty except that 1t should be done when the disease 1sm a
more active phase and possibly 1n older patients more as a
salvage procedure than the more conservatine cup arthro
plasty A therapeutic pool 1s of inestimable value 1 postop-
erative care of the rheumatoid hip

Osteotomy of the fernur has a nghtful though infrequent,
place n rheumatord arthnitis of the hip If the hup 1s anky
losed completely or partially 1n a nonfunctional position of
flexton and adduction and if return of motion 1n the hip joint
18 not particularly needed, then osteotomy cutting the femur
1n the region betw een the trochanters 1s indicated The op-
eration can be done simply by lateral approach just below
the greater trochanter A chevron () osteotomy 1s done, the
deformity 13 corrected and a plaster spica 18 apphed. Ordy
nanly plaster should be nsed instead of one of the blade
plates because the bone 1s osteoporotic and the plate and
scTew s are apt to cut through the bone. Union of the osteot
omy site proceeds rapidly mm rheumatord arthntis and the
plaster may usually be discarded after 10 weeks if there 1s
sufficient x ray evidence of consolidation

In flexion contracture of the knee, if the soft tissues on the
postenor aspect of the knee are not too ngad traction should
be tried. If it fails manipulation under general anesthesia
should be the next step Manipulations should be repeated
every 2 3 days until no further improvement 1n extension 1s
obtamned. Corrective bivalved casts may be tned in some
patients 1n whom the deformity 1s not extremely ngid For
severe flexion contracture of the knee the method of Badgley
18 excellent. Synovectomy has been satisfactory for suitable
cases of kunee joint involvement. The author performed 1t as
a primary operation 1 a patient with a persistently swollen
knee but no other joint involvement.

The anlle joint and shoulder do not readily lend them
selves to surgery when involved with rheumatoid arthritis
Rarely when there 18 a fixed severe equinus or contracture
of the foot corrective osteotomy 1s necessary If deformity
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of the toes 15 mild 1t can be treated satisfactorly by correc-
tive appliances Metatarsal bars on the undersurface of the
sole of the shoe help to allny the pam of claw toes
Arthroplasty of the elbow 12 done by exaising the articular
surfaces and 74 in of the bone on each side of the articular
surface The excision 1s made to conform roughly to the
shape of the original elbow joint. The joint surfaces are cov
ered with fascia lata taken from the patients thigh The
cdges of the fascra are tucked 1n and sewn to the soft tissues
adjacent to the elbow so that a sccurely attached double
lay er of fascia results across the new joint surfaces In finger
jomnt deformity interphalangeal or metacarpophalangeal
with moderate motion 1 the joint capsulorrhaphy tighten
ing the capsule should be considered to correct the deformity
Surgery of the spine 15 indicated 1n flemon deformity that
18 50 scvere that the patient cinnot see ahead of him despite
forced extension of the hips In rheumatord spondylitis the
hip joints are often mnvolved as well as the spine <o that the
flexion deformity can be severe indeed These conservation
measures to correct the deformuty should be tried first head
traction by use of a head halter combined with leg traction
on a hard frame (this can be surpnsingly effectiv e at times)
and intermittent exercises to prevent recurrence of the flex
1on deformuty If the deformity 19 not amenable to these con
servatne measures osteotonny of the spine should be con
sidered
Arthritis and Automobile Acaidents Jacob hulowsk®
(St Joseph, Mo ) reviewed records of 250 patients who had
residual disabilities of the nech and back. Distribution of the
lesions was the neck 100 patients the back 100 and the
neck and back 50 The most important factors 1n the devel
opment of residual crash spmnal disabilities are the biome
chanical implications with regard to vehicular seating
There are three phases to 1 chicular seating The first 1m
plies going to getting in sitting gethng out and gomg
away from a vehicle The second molves changes from
standing to sitting with the car at the curb This calls for
vanable anteror rotation of the pelvis and flattenming of the
lumbar vertebrae besides major flexion at the nps and knees.
The low ered center of gravity 1s somen hat offset by the for
ward shift of the hine ot gravity which together with the
TT(5) Rbeamatiem 14283 \rnil, 1958
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tendency of most persons to slump wicreases the stress at the
lumbosacral level At the same time this situation favors
more eccentrically placed loads on the anterior margins of
the vertebrae when crash conditions impose mcreased ver
tical loads These may lead to compresston fractures of the
vertebral bodies Thurd with the car under way vibratory
and grosser oscillations transmitted to the rider by the seat
underscore the fundamental instabihity of the rider The
consequences of inertia (in the unrestramned nder) under
crash conditions are most strikingly demonstrated m the
extruordinar, nstability of the body mass and masses Un
der normal conditions the needs of drving and changes n
speed and direction Tesult 1n repenitious loss and gam of the
seated body equihibriurmn These changes may call for consid
erible neuromuscular co-ordmation and strength

About three fourths of the study patients had arthritis at
the time of their acczdent which was mimmal 1n one third
moderate 1n one-third and advauced 1n one-third The cer-
vical spine was mvolved 1n about 60% of the patients one
third of whom were drivers. Analysis showed that drivers
with cenical arthnitis had more rear-end and angular colls
stons than the others \ost of these accidents happened at
mtersections and other points where ncreased peripheral
visual activity 18 mandatory Because restrictions of cervical
movement that cannot be compensated by vertebral seg
ments below may liumit peripheral visual activity a causal
relation to greater than average incidence of rear end and
angular collisions among arthnitic drivers may be inferred

The fundamental relations between human deficiencies
and chmical results of crash forces—with regard to spinal
arthritis—ma) be derved from the concept that the spine
functions as a curved spring Anything that interferes with
this intrinsic flexibility of the \ertebral segments may be
considered a stress raiser or pomnt of weakness Because o
chain 1s only as strong as 1ts wealest link 1t can be accepted
that arthntis of the <pine may increase its vulnerabihty to
crash forces

About 60% of the study patients required some disability
rating About one half of these nere radm\ogma_\}y negati e
Major pitfalls to evaluation from this standpoint were pre
sented by arthritis and disk pathology Issues were often
rarsed with regard to aggravation of a pre-exasting condi-
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tion 1f such were the case and posttraumatic arthntic and
dish pathology sequelae Of those who presented these find
ings at their 1mtial orthopedic exammation arthnitis and
disk pathology had been estimated to have been present at
the time of the accident 1n about 25% It was postulated that
1n the others the accidents may have had causal relationships
m a chnical sense.

Bone and Joint Changes in Hemophiliacs Gabriel Stiris*
(Rikshosp , Oslo) studied these changes m 35 hemophiltacs
In most the initial hemorrhage mto a jomnt followed trauma.

53 -—Typleal changes In hemophilic deformed condytes with lrrequs
rticalar umu:-urn:.{ mndo—aitco';:yfu and Jolet ty of soft tiwmel.
(Conrtexy of Britie, Gui Acta radial 45 65375 April, 1938.)

The hemorrhages subsequently recurred with the shghtest
spram or twist and were accompanied by swelling and 1
tense pamn The knee jont was the most commonly affected

The most characteristic findings were erosion and cyst
formation The erosion generally occurred juxta articularly
and the articular margin appeared as a protrusion & pseudo-
deposit. This occurred most often 1 the knee and elbow
joints and less often 1n other joints The erosion was some=
times marked with some shrinkage 1 the articular cartt
lages The natural depressions in the jomnts such as the
intercondyloid fossa in the knee joint and the sermlunar 18
cisura 1n the elbow jomnt were wrdened and decpened (Fig
TT(6) Acta mdswl 49 269 275 April, 1958
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53) Cyst formation occurred in most of the joints The cysts
varied 1n size and were mamly situated in the epsphysial
area although thev also occurred in the metaphysis and
diaphy sis

Deformity was most often found in the knee and elbow
joints and less often m the ankle joint and other jomnts The
articular outlines were 1rregular with dimimshed articular
space. Bony ank)losis was shown only once. Contractures
were common Hypertrophic jomt capsules and increased
density corresponding to the recesses were often observed.
The 1ncreased density was assumed to have been caused by
hemosidenin 1n the t1ssues In some joints arthrotic changes
were also observed 1n the regressive stage.

Experimental Arthrins IIL Modification of Acute Le-
e1ona 10 Guinea Pig by Corticotropin (ACTH) and Steroids.
Russell S Jones and Yolande C. Mayne™ (Umiv of Utah)
observed that the acute arthntic lesions mnduced in the
guinea pig by a simple mtrayenous 1njection of a polysac-
chanide complex from Klebsiella pneumomae were modi-
fied by corticotropin and certain steroids Corticotropin and
cortisone 1mally decreased, then increased the basophilic
matenal having the histochemical charactenistics of hyalu-
romc acid The eosinophihc PAS-reactive matenial ap-
parently a complex of hyaluronic acid and protein ‘was not
decreased by these hormones Corticosterone mibally 1n-
creased but later decreased the amount of hyaluronic acid
and the eosmophilic PAS-reactine substance. Progesterone,
pregnenolone 11-desoxy 17 hydroxycorticosterone and ve-
hucle controls did not significantly modify the joint change
but corticosterone (compound B) a steroid relatively for-
eign to the guinea pig led to toxic responses to the nonle-
thal nontowic, haptemc bacterisl polysaccharide

The fibroblast and synowial cell are thought to be cellular
claborators of hyvaluronic acid. Cortisone could modify the
function of these cells The biologic effects of cortisone hy
drocortisone and other steroids on connective tissue vary
considerably with the animal spectes Wound healing 1n
which fibroblasts play an important role, 1s suppressed by
small amounts of cortisone 1n man and the rabbit, whereas
50 mg /kg 18 required to suppress wound healing 1n the
gunea pig and the rat

(1) AJLA. Arch. Path 65:247 260 March, 1958,
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In guinca pgs cortisone 30 mg /hg daily decreased
over all synovial cell proliferation but not the number of
small areas of polypoid prohferation due to intravenously
njected bacteral polysacchanide. Tlus effect on synovial cells
was accompanied by initinl decrease and later increase m
the presunied product of these cells hyalurone acid. Cortr
costerone did not reduce the over all synovial proliferation
but lessened the quantity of hyaluronic acid at 7 days The
erventual explanation for such effects may be found 1n the
rates of synthesis cellular release polymerization and re-
sorption of hyaluronic acid complexes

In treatment of rheumatord arthritis and related disease
processes cortisone and hydrocortizone are cffecttve when
gnen systemically and hydrocortisone 1s effective when
gnven intr articularly  After mitra articular myection of the
steroid the reduced viscosity and hyaluronic actd concentra
tion of arthritic synovial fluid tends to increase toward not
mal values Total protem concentration of synovial flud
shows no consiatent change but sodium 1on concentration
decreases tonard normal Platt and co-workers found that
although the chimeal state 1s inproved by such therapy the
synovial fluud does not return fully to normal supporting
the concept that the disease process has been suppressed but
not cured

There may be 1 parallel betneen the steroid treated jomnt
disease 1n man and 1n the gumea pig corticotropin and cor
tisone imcrease the relatn e amount of hyalurome acd with
out decreasing the protein material This may be a sigmificant
clue m explaming the chnical improyvement m man

Evaluation of Uricosuric Agents in Chronic Gout was caf
nied out by M A Ogryzlo and Joan Harrison® (Toronto)
The agents evaluated were probenecid (Benemid?) pheny!
butazone (Butazolidin®) thiopheny Ipy razolidime (G 25671)
sulfoxypheny Ipy razohdine (G-28315) acetylsalicvhic acd
(aspirin) and ethyl biscoumacetate (Tromexan®) Improve
ment m clinical aymptoms and manifestations of chronic
gout was observed with all agents that showed uricosurc
action Salicvlates in doses necessary for good uricosune
action were not tolerated for more than 3 months In gen
eral probenectd was well tolerated by those mn whom a gOOd
uncosuric effect w1 obtaned with doses of 1 15 Gm daily

(8) Ann Rhcumat Dy 16 425437 December 1957
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In most of these, colchicine was admimstered concurrently
1 suppressive doses of 11.5 mg daily Chronic symptoms
of stiffness and aching in various joints though somewhat
subdued persisted in many patients and sporadic attacks
of ncute gouty arthritis contmued though the attachs were
less severe and less frequent than before start of treatment
When doses of 23 Gm daily were necessary for a good uri-
cosuric effect toxic mamfestations were more common con
sisting mainly of gastric irntation dermatitis or urticaria

The newer drugs G 25671 and G 28315 which are derna
tives of phenylbutazone were given patients who had not
previously been treated with uricosuric agents or mt whom
therapy with probenecid was unsatisfactory G 25671 was
gnen to 25 patients 1 33 separate therapeutic trials for pe
riods up to 12 months The drug was w ell tolerated by all
with no indication of gastric irmtation Alld maculopapular
rash appeared 1n 3 patients during the first 6 weeks of ther-
apy but subsided after 2 3 days with use of Pyribenzamine®
and did not recur despite continnation of G 25671 No other
toxic mamfestations were noted although the white cell
count was depressed shghtly i several patients Invarably
the uricosuric response was greater than that to probeneaid
m the ratio of 3 1 per unit of weight. One patient who pre
viously had aggravation of acute attacks with probenecid
also had four attacks of severe acute gouty arthntis durmg
the first 6 weehs of G 25671 even with addition of 12 mg
colchicine daily and 5 others had from 1 to 3 mild attacks
during the 1st month of treatment For this reason suppres-
sive doses of colchicine were used at start of treatment espe-
clly 1n patients prone to frequent attacks of acute gouty
arthritis Acute attacks were completely suppressed in all
the other patients after therapy with G 25671 wwas begun All
noted progressine improvement m chronic stiffness and
pamn mcreased strength energy and general sense of well
bemng to a degree not previously observed with probenecid
In general the greatest improvement was noted n patients
1n whom the sernm unic acid was maintamed well below the
upper range of normal

The chnical improvement and uricosunc action obsen
with 05 Gm daily of the newer analogue G 28315 “;f:

comparable to that obtamned with 1 Gm daily of G 25671
o toxic effects were seen
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Lipogranulomatosis New Lipoglycoprotein Storage Dis
ease was observed by Sudney Iarber Jonathan Cohen and
L Lahut Uzman® (Boston) 1n 3 patients The syndrome
presented a farrly umform clinieal prcture. Onset, soon after
birth was characterized by sensitivity and swelling of the
extremities accompamed by a hoarse weak cry Progress
of the disease was marked by chronic progressine seere
and generalized involvement of joints appearance of nodules
mn the subcutaneous nd periarticular tissues (Fig 54) 1
creasing dysphomia because of fixation of the laryngeal car
tilage and finallv dyspnea when pulmonary mfiltration su
pervened Febrile and afebrile periods alternated duning the
first stages of the discase The lymph nodes were shightly
enlarged The spleen and Iiver were of normal size

The extremities and larynx first showed charactenstic
lesions but systemic symptoms of irmtabibity febnle ept
sodes and poor weight gan also were evident from onset.
At that stage the diffuse swelling and hyperesthesia of the
extremities called attention to the skin lesions and concealed
those of the jornts As the skin swelling subsided the articd
lar 1y olvement became obvious and then 1t was recognized
that the hoarseness was due to joint mmohement 1n the
larynx. The problem became one of differential diagnosis of
a generalized disease imvolving lestons of skin and jomnts and
throughout the disease until signs of visceral mnyvolvement
overshadowed them these lesions remained outstanding

The skin lesions which at first consisted of gcucrallzcd
swelling of the skin of the extremities soon changed into
nodular thickenings near most jomnts and tendon sheaths and
on the chest abdomen and occiput. The articular lesions
were among the first manifestations of the disease It 1s
thought that the joints are affected insidiously and early
perhaps i the immediate neonatal period or even dunng
fetal life

The nrat sign of visceral nvolvement occurred when the
lestons of the skin and jomnts were moderately advanced.
The exact onset of involvement of the central nervous 8vS
tem was difficult to ascertain Onset of visceral mnvolvement
1n organs other than the central nervous system became ap-
parent late 1n the disease All 3 patients had pulmonary le
sions termuinally but < rays reyvealed that 1 each the lesions

(9) J Mt Stna How \en Yock 24 816437 Nov Dec 1957
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began 5 months or more after onset of the disease Another
Inte lesion, which appeared secondary to the onginal proc
ess was the juxta articular destructne lesion of bone This
was distinetive by x rays but did not cause further symp
toms Such Jesions were presentin all 3 patients and occurred
most charactenstically at the sigmord notch of the ulma
{Fig 55) The changes in the bones were fonnd at autopsy to
be caused by tnvasion by nodular nfiltration from the in
voh ed adjacent joints

Atautopsy the hearts of 2 patients showed a few 3 ellowish
brown nodular areas on the pericardium 1alves and chordae

M4 t) ~Nodales an wiiet

3 5
‘/_,.— - hﬁu-&ﬁm“ahm
-~ ¥ig 55 (aboew) —Destrmction of

}mﬂmc{.ﬂ:wdntt:ndd!ﬂmﬂm

sll:mtuyof Futer S, ot ol:
x t. Simal Aew Yok 24
) 316337 hov Dec, 1957)

-

tendmene (Fig 56) On section these nodules consisted of
many macrophages and foam cells surrounded by and in
termingled with areas of granuloma formation.

The (omts of 1 pattent nere not severelv wfiltrated and
granuloma did not occur n the jomt capsules By contrast,
another patient presented & pathologic picture in the jots
and nodules in which massnve 1mohement by granuloma
predommated, thongh many foam cells were interspecsed 1n
the Yessons (Fig 57) The thurd patient represented an wnter
medite stage m the composition of joint and nodular lesions
This evidence points to the probability that i the genesis of
the systemic lestons hpidization of macrophages 13 a Iate re-
actiwn and grannioma formation an even later one The early
est reaction which could be discerned was one of stmple
fibrosis and accuraulation of nonfoamvy macrophages The
pathologrc picture m the lung supported these conclusions
Pulmonary mialiement m all 3 patienta was extensie The
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bizarre jomt sy mptoms and subcutanecous nodules suggested
an mitial diagnosis of rheumatord arthritis to many obsen
ers However hopsy of a lymph nodule and subcutaneots
nodule revealed the collection of foam cells and permitted
the diagnosis of lipogranulomatosia

> [Although the patl of lipogranul remains obscure, thls
paper will be of vahue to any physician who lias a patient whose symptoems

:ﬁmdmwfél‘f diagnosis within the area of thus group of related or

]

Osteoarthritis of Stermoclavicular Joint, accompanied by
pain was found 1n 12 women aged 30-60 n a study under
taken by J Arlet and P Ficat! (Toulouse France) Pam
was usually moderate and of short duration but 2 of the
younger women had very severe pain lasting 134 and 4 vears
respectively It radiated to the lateral aspect of the neck
to the shoulder jomt and breast and tas 1ncreased by pres-
sure and by active shoulder motion particularly abduction

Exammation revealed firm hypertrophy of the proxamal
end of the clavicle m all patients \ rays shoned general
enlargement of the proximal end of the clavicle in 12 and
condensation 1 10 In 7 patients an osteophyte was found
growing outward frum the inferior margin of the end of the
clavicle

(1) Ann Rbeumat. Di 1 9 100 March, 1958
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In all but 2 patients eumple
measures (aspinm pheny lbutazone
and/or local inyection of hydrocor
tisone acetate) caused complete
disappearance of pam In the 2
\Olmger nonlen severe Pﬂln per

Fig 58 —DPreenciou  osterarthrith  of  left
st mclz lealar jomt. (Courtesy of Ardet {i. and
Fiat T' Apn. Rkeumat Drs. 17 97 100 arch
1958}

stated despite medical treatment
and < ray therapy in 1 and use of a
plaster cast i the other In these
cases surgical rtesection of the
proumal end of the clavicle was
performed (Ig 58) with a good
result 1n both Diagnosis was con
firmed by lnstologic examination of
the surgical specimens

» [Surgical resecuon of the stermal end of the clavicle to relieve per

sistent pam or mark d deforinuty cansed by estecarthritiy 13 a most worth
while procedure. The resnits tave been conmstently granfying —Ed}

The Patella in Degenerative Joint Disease Clinicopath
ologic Study Robert A Haliburton and C Roger Sullnan
(Mayo Chme and Found.) revien ed the records of 85 females
and 51 males who underwent patellectomy for degenerative
disease of the patellofemoral jomnt. The patellas were worn
out on the lateral side and had a characteristic appearance
The tigher incidence of this disease 10 women 13 probably
the result of mcreased tendency for the patella to displace
laterally esther from dysplasia of the Joint or from the more
acute valgus alinement of the knee mn women

All patients had pain associated with locking mstabilsty
stiffiess crepitus or snelling Physical findings were tender
Ness crepitus effusion and limitation of motion The most
frequent predisposing conditions were trauma (commonest
mmen) recurrent dislocation of the patella and obesity An
etiologic factor was present in 89

On examination 119 patellas from 109 patients were
graded according to the degree of degeneratine change. They
were classified 10 three groups grade 1 cartilage degenera
tion with absence of or shght marginal hyperplasia (28)

@ LM Arch Sorr 7 67 <83 \ovember 1955,
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grade 2 cartilage degeneration with well marked marginal
hyperplasiz (538) and grade 3 gross distortion n patellar
shape with eburnation of articular surface (33)

Follow up period was from 2 to 7 years and 74 (68%)
patients gave therr evaluation of the results. Only 1 wae
worse Best results were in grade 3 patients 619 of whom
reported no pain

Radiologic Assessment of Osteoarthroms, ] H Kellgren
and J S Lawrence® assessed observer difference in read-
g x rays for osteoarthrosis The following < ray features
were considered evidence of osteoarthross (1) formation

59 ~—Osteoarthrosls of mgophhml ot 4 D grades 14 (Coartery
l}\) J H and Lawrence J Ann R.hﬁ‘ln-'. Dis 16 4M4-501,

of osteophytes on the yoint margins or 1n the knee on the
tibial spines (2) pemarticular ossicles found chiefly 1o ¢
lation to the distal and proximal interphalangeal jomts ()
narrowing of jomnt cartilage associated with sclerosts of
subchondral bone (4) small pseudocystic areas with scle
rotic walls situated usually 1n subchondral bone and (5)
altered shape of the bone ends particularly 1 the head of the
fernur

X rays of 11 joints m 85 persons aged 5564 chosen at
random were read for osteoarthrosis by 2 observers first
together so that agreed standards for grading could be de-
termined and then separately after an nterval All observa
tions were made without knowledge of the symptoms OF
climcal state or of the previous readings

The authors divided the x ray appearance of osteparthrosis
TT(3) Ann Rbeamat Dus 16 494302 Decamber 1957
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by the same observer gave only a slightly better correlation
on the reading of individual x ravs but by encluding ob-
server bias they gave a much closer estimate of prevalence
(£5%) These 2 readings however differed substantially
from the mean value for all readings (—8 and —17%) A

Fig 61 —Ostcoarthrosls { hip. A D, grades 14 (Courtesy of

KctTu, JH
and Lawrence ] 5 Ann. Rheumat. Dli 16 494502 December 1957

combined reading by two obserers reduced the nfluence
of personal bias and differed httle from the mean value
(=3%) .

Tt 13 suggested that 1f possible 1n all population stu lcz
1 which 1t 18 desired to compare the x rays should be rea
by the same observer or preferably by two observers 11
consultation refer 15
* [Ostroarthritis or osteoarthrosis, & term which the authors prefer
the result of near and tear Itumu‘d:rmrecomrmni.uim‘—’inwwg
the articulabon has been disturbed as the result of an myury tonszlﬂﬂ
anomaly or deformity developing dunng the od of gronth The of
thtlx = !cdm:g- and the interpretations of ﬁcreﬂltI rom‘xhtfgﬂumu
equal an ence vary considerably 13 well broog!

ruﬁuhm Te could be added that oateoartirons f e

placed apophysial jamts. The changes in the jomts of L can
l{i’ofa’n 1f anteroposterior rocf:zmog-rams are made while trachod
is being applied to the cervical spine —Ed |
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Features and Course of Ankylosing Spondylitls
Af hsnei:r’x1 in Follow up of 222 Hospital Referred C:s::i
A Wilkmson and L. G L. Bywaters* (Postgrad 3
School London) traced and studied 212 of 222 patients with
anky losing spandy hitrs treated betw een 1940 and 1955 There

Fig, 62 —Anky! cpomdylitn Imolving cervical spdpe wth masct at 1
\ﬁﬁnﬂmnzm&mwymmmmwm
epuphy e,

(Courtesy of Wilkiasom L, eod Bywsters, E. G. L. Asw, Rbeamat. Dis, 17t
08 223, June, 1958}

were 17 deaths In none was the arthnitis a direct cause, bat
m 11t was contributory and 3 resulted from probable comph
canons of radwtherapy

The sacroilmc joints were affected m all patients. Early
changes were best shown by the anteropostenior view as m
sume wmstances the oblique views appeared normal in the
earh stage of disease Next n frequency of 1mvolvement w ere
the lumbar thoracic and cervical spine The extent of spinal
unolvement nas greater in patients with long-standing dis
eate (Fig 62) The hips or shoulders were involved 1n 9%

(% Az Rbeweat Die 17209228, Jose 195§
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of patients and the peripheral joints in 24% About a fourth
of the patients had osteoly tic lesions or what 1s presumably
the healed stage of such lesions—areas of irregular cortical
‘bone at sites around the pelvis upper femur or feet

Despite 1llness of over 20 years functional capacity may
be remarkably little mmpaired when allowance s made
for age G63% of patients were employed 1n full time light
occupation whereas only 18% were severely deformed

Of the patients who had had symptoms for 5 years or less
81% had a chest expansion of 2 1n or less and 19% of less
than 11n After more than 20 years of spondylitis the cor
responding figures were %% and 62% A raised erythrocyte
sedimentation rate was frequent even mn long standing and
apparently inactive disease.

Radiotherapy was given to 200 patients on one or more
occasions 1t seemed to arrest disease activity only tempo-
ranly The proportion of patients with a symptomatic Te-
lapse after radiotherapy rose from 67 4% at 1 year after treat
ment to 90% after follow up periods of over 10 years

Uvestis occurred m 25% of patients In most 1t was unilat
eral often recurrent but sometimes imolving each eye
alternately

Irradiation Therapy of Pigmented Villonodular Synovitis
18 discussed by Milton Friedman and Emanuel E. Schwartz’
(Hosp for Jomnt Diseases New Yorh) Primary pigmented
villonodular synovitis 18 most common i young adults This
1s particularly true of the radiosensitin e varety The disease
13 insidious starting with swelling tenderness and mmpat
motion of the jomnt usually the knee Local heat or redness
1s rare as this1s a granulomatous reaction of tissue. Aspir2
tion charactenstically yields a hemorrhagic or brownish
fluld containing hemosiderin \ rays reveal nodular denst
ties or thickened synovium within the joint space or 1t the
Tegion of 1ts bursae. The adjacent bonés are normal except
for disuse osteoporosis Occasionally degenerative arthn
tis or other jomnt derangement may underhe a secondary of
superimposed pigmented villonodular synovitis

Surgical exposure of the joint reveals localized nodulation
or diffuse papillary thickenings of the synovium W huch ap~
pear browmsh vellow or hemorrhage. Occastonally there
are yellow xanthic nodules

(%) DBoll Hosp Jolnt Dus 18 1932, April, 1957
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bone forming a cystic defect. Occasionally the periosteum
between the bone and the extraosscous lesion 1s ntact
making 1t difficult to understand the relation between the
two parts of the Ieston (Figs 63-65) Tlus leston 1s curable
by xirmdimtion but seems to require larger doses than
pigmented villonodular synovitis limited to a svnovial canity

Effect of Estrogen Androgen and Thyroid in Degenerative
Joint Disease was studied by A A Hellbaum W K. Ish
mael M L Duffy ind K W DPayne?® (Oklahoma City) An
drogens and estrogens function 1 the aged of both sexes to
enhance protem anibolism and favorably affect mineral me-
tabolism m bone Both these honnones reduce unnary and
fecal calcrum excretion mn osteoporosis and in combination
they are more effectiv ¢ than erther alone. Desiccated thyrod
h1s been extenanely used largely on an empiric basis m
elderly patients This hormone 1s essential for normal bone
development and maimntenance as well as for functional m
tegrity of nerve and muscle tissue

The response to anabolic hormones of 431 patients with
degencrative jomt diseise was evaluated About a third
were studied by a double-blind techme a placebo and com
binations of estrogen and androgen with and without thy
roid being used Results were similar to those obtamed with
known preparations Of 182 patients gnen an estroged
androgen combmation 68% 1mproved Of 176 who recened
an estrogen androgen with thyrotd globulin (Proloid’) com
bmation 143 (813%) were benefited Placebo alone wis
given to 47 patients with some improvement 1n 13 (27 6%)
Episodes of uterme bleeding occurred m 3 elderly patients
and acne 1n 2 other women

After administration of the combimed hormones dramatic
pan rehief was experienced by some patients occastonalh
within a fen days This effect became evident so rapidly that
1t was not ltkely related to a change in the bone matn<. The
substance must exert some other influence Most patients
improved only after several months of therapy

Extended Sympathectomy in Treatment of Chronic Ar
thntds Robert A Herfort? (St Agnes Hosp White Plams
N Y ) used extended lumbar sympathectom) cncompaﬁ""g
lumbar sympathetic ganghons with accessory ganghons an

3 Ger 1 13 161166 April, 1958.
E7; AD Geruimes Soc 5 904915 November 19357
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decussating fibers, n< a procedure for denervation of jomts of
the lower extremities of 7 patients with adsanced pamful
Arthrtis. Six obtamed rehief from articudr pam wlich hsted
for foliow up penods of 4 24 months The angle theripentic
failure was due to a techmcal difficulty at operation which
precluded safe removal of the 2d fumbar ganglion Lvidently
resection of the sympathetic chun should be prowimal to the
24 ganghon for adequate knee jowt denervation Extended
Jumbar sy mpathectomy can be safels done by an oblique 0
aston 1 the flank extending candad from the 1th nb The
Iugh approach of Latly, with resection of the 1lth and 12th
nbs has not been found necessary
There was no morbidity even i the aged (except wound
infection 1 1 patient) Intra- and postoperatne shock dud
not pose problems and transfusion was not necessany The
uperation 1s safe even mn cases of prolonged immobihization
and mnvalidism so common 1n patients with advanced arthre
trs of the lower extrermties Charcot ke arthropathy was
not seen 1 any patient at follow up exanunation Moreover
newropathie joints hayve not been reported after sympathetic
Jenenation surgical or chemical for any ndication
A theoretical objection to denervation for pam rehef in
arthribe jomnts 1s that less pain permits the patent 2 de-
gree of phamcal activity which would increase streas on a
previously damaged jomnt surface Actually after surgen
these patients found that prolonged weight beanng aund ar-
ticular motion preduces a vague sensation of localized fa-
tigue 1o the denervated area which provides a warning
aganst continued activity
* {Fulore ¥ h £
;rcs‘gmmt uiaiﬂmnwwé arthrits u{ntgi wﬂ:d&uau to bc’rqzrdcdmu hﬁﬁ&e,
i Ut S ST o o S
L acoessory ganglions and decussating 1 have 2 small senes
S0 are o Ty . e ety 1520 years
Protracted Uricosunie Therapy in Tophaceous Gout twas
studied by A B Gutman and T F Y u® (Columbia Unn )
Formation of new tophit can be halted and estabhshed toply
made 1o disappear by protracted treatment with smtable uri-
cosunie agents. The mcreased unmary excretion of urates so
induced low ers the serum urate level and reverses the flon of

urate from arcalating fluids to ussues Prolonged nega-
3) lamcet 2 12581260 Der. 21 5937
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tive urate balance super enes and the body pool of urate, 1n
cluding solid deposits, 13 thus reduced This treatment was
given to 82 patients with tophaceous gout, who recerved sus
tamned therapy with uncosunc drugs for 6-84 months In
none did new toph1 appear after the uricosuric regimen was
fairly started and maimtained In 36 patients the toph that
were already formed greatly decreased 1n size or disap-
peared in 31, response was unequivocal but only moderate
or slight and in 15 there was no apparent change mn the
size of tophi

Impaired function of one or more joints with pam dueto
chronic gouty arthntis was present mn 52 patients In 37
there was complete resolution of joint disability and 1 12
1mproyement was moderate or considerable Forty seven had
complete rehief from pan and 3 were somewhat improved.
The causes of failure may be classified mto two groups (1)
1madequate uncosuric response and lowenng of the serum
urate level due to impaired renal function nsufficient dosage
because of drug intolerance or precipitation of renal colic or
immoderation 1n diet and (2) adequate uricosuric response
and disappearance of some but not all of the patient s tophi.
Some tophaceous deposits apparently are maccessible to hu
moral agents perhaps because of poor vasculanization and
therefore are refractory

The large doses of salicylates required for effective urico
suric response mevitably induce the discomforts of salicyk
1sm The authors used chiefly probenecid Even with 23
Gm /day 1t 18 impossible to lower the serum urate level be-
low 7 mg /100 mL m many gouty patients notably those
with overt renal damage. Probenecid 13 devoid of antirhet
matic and analgesic properties a handicap when severe jomnt
stiffness or chronic pain resists concurrent admumistration 0
prophylactic colchicine because relief 1s obtaned only after
some months when the urate deposits in the jomt tissucs
have been sufficiently mobilized Probenecd also tends t0
provoke attacks of acute gouty arthntis when first given, 85
occurred 1n 17 of the pattents

The compounds G 25671 which contains a phenylthio-
ethyl group 1n place of the butyl sde chamn of pheﬂy“’“t:d
zone and G 28315 the sulfoxade of G 25671 have been 1 L
as unicosuric agents They are more potent than probenec!
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effectively Iow er the serum urate level and mobilize topht in
some pattents resistant to probenead G 25671 also has mild
analgesic properties sufficient to afford prompt relief from
joint stiffness and pamn 1n most of the patients with chronic
gouty arthritis who had discomfort when treated with
probenecid

Because of great individual vanations in response to urico-
suric medication the optimal drug and sts dosage are best
established by direct measurement in the candidate for ther-
apy The 24-hour uninary excretion of urate and the serum
urate level are determined while the patient 1s on a low-
purine, low fat restricted protein (60-80 Gm a day) diet.
Standard daily dose of the preferred urrcosuric agent 13 given
The unine urate and serum urate levels are redetermied and
dosage 13 adjusted accordingly In 50% of the patients opti-
mal dosage of probenecid was 05 Gm a dav Ordinanly reg
ulation of dosage 15 aimed at effecting 50-100% increase mn
daily unnary excretion of urate and lowering of the serum
urate level to normal (below 6 mg /100 mL) These objec-
tives may not be attainable particularly 1in gouty patients
with renal damage and extensne topli  but negative urate
balance with disappearance of toph: appears attamable 1n
many patients when the serum urate level remains about
7 mg /100 ml

Succesaful Therapy of Fibrositis 13 described by Richard
T Smith® (Benjamin Frankhin Chinic, Philadelphia) Fibro-
sit18 should be suspected when aching and stiffness after in-
activity (jelling) are complained of irrespective of addi-
tional symptoms. The jeling phenomenon can be differentr-
ated from actual pain 1 the joint because the pam occurs and
becomes more gevere when the joint 18 made to function. Ar-
thritis of any type 18 usually associated with some chronie
fibrositis because of the Limited activity occasioned by the
pain. Fibrositis has been regarded as a psychogenic type of
disability Tt can be readily differentiated from psychogenic
rheumatism 1n which there 1s bizarre anatomic distnbuhon
of complaints and charactenstic symptom pattern Acute fi-
brositis 1s generally of short duration even if untreated. Heat
apphications for 20 minutes or more, 1-3 times daily and use
of salicylates relieve the discomfort The patient should be

) ] Am. Geriatries Soc. 6 147 136, February 1958
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advised to resume normal or nearly normal activity without
delay

The modern tndirectional attack mvolving relief from
symptoms improvement of function and ehmination of
cause can cure chrome fibrositis 1n a matter of weeks The
aching pain 1s relieved partially or completely with salicy
lates or analgesic combinations The patient 13 not promised
complete relief Medication 1s given every 4 hours dunng the
first several weeks of therapy whether the patient feels the
need for it or not There should be no need for narcotics or
systemic steroid therapy m treatment of fibrositis, Heat from
annfra red lamp or a heating pad apphed for 20 miutes or
more 1 3 times a day 18 soothing and aids 1 rehef from pam
and stiffness Massage 1s likewise comforting These meas-
ures cannot be used as a substitute for exercises because they
1n no way rehabilitate muscle

The most recent adjunct 1n treatment of fibrositis 1 1fik
tration of steroid suspensions into the most pamnful areas.
Hydrocortisone acetate suspension (25 mg/cc.) hydro-
cortisone tertiary butylacetate (25 mg /cc.) and predniso-
lone tertiary butylacetate (20 mg /cc.) have been helpfal.
These preparations mav be used alone or the firstand second
or the first and third may be used combined When fibrosiis
mvolves the shoulder or torso area 2-4 different exeraises
performed 10 times 4 times a day will rehabilitate the mus
cles These Limits are placed on the number of muscular con
tractions during each session to prevent fatigue All activaty
must stop short of fatigue

Psoriatic Arthrits The criteria for diagnosts of psorafic
arthnitis are according to John W Carmer! (Central Main¢
GenlHosp Lewiston) cutancous psoriasia of long duration
parallel exacerbations and remissions of joint symptom3 cu
taneous lesions and typical atrophc jomt changes Prv;)-
nounced periosteal reaction after minimal trauma 18 PO”ib Y
a related finding in the systemic form The disease may have
two distinct phases acute juvemle and chromic adult.

X ray findings are essentially those of trophic arﬂlﬂﬁi
The changes mav be summarized as mtial osteoporosts fod
fowed by 1ncreased density of the involved bones diminishe
jomnt space and erosion of the jont surfaces with atrophy ©

{1) Am. J Boentgenol. 79 612-617 Apell, 1938
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6 — Sth tarsophalangesl jolnot in yooth, 19
Zd:}j:{ 7 mﬂ}gﬁt ot M‘lntdmnzcﬁw

bt foot of man, 36 changes I Ist and
(Courtesy f Carrder J W Am. J Rocwtgenol. 79 612617 Apeil, 1958.)

the shafts and in advanced disease essentially complete de
struction of the extremities of the bones so that they are
atrophic and tapered (Figs 66 and 67)

FRACTURES DISLOCATIONS AND SPRAINS

Experrmental Study of Overgrowth after Fractures was
conducted by Nicholas R. Greville and Joseph M Janes?
(Mayo Chinic) on 25 puppies 34 months old The study -
cluded a control group and 4 expernimental groups with 5
Puppies to a group

Three small stamless steel screws were 1nserted mto a fe
mur of every member of the control group In the experimen
tal groups 1 femur of every amimal was fractured.

The msertion of screw s into the diaphy sis and epiphy sis in

() Bury, Gynec. & Obrt. 105 717721 Decrmbar 1957
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the control group did not cause mcreased growth In the
expenimental group there was mcreased growth o all am
mals This mcrease came entirely from the epiphysis and
vaned according to tvpe of fracture and displacement.

Yo difference was found in grow th increase betw een bones
m which the nutrient artery was hgated and those m which
1t was left undisturbed There was mncrea<ed growth of the
lower fragment 1n all the ammals The ncrease occurred at
the low er femoral epiphy s1s and vaned directly with the dis
placement In the undisplaced fractures the mcrease was
greater when the fracture was ablique
* [There s excellent evidence to support the theory that any injury fo s

ng bone, whether 1t is due to bacterial infection or to tramma, If #t
not caise damage to the gronth cartilage cells will be followed Iy
acceleration of bone growth Tire overgrowth wluch occurs after a frac-
tore continties as long as hyperemia of repalr persists The stody
by Greville and Janes tends to reconfirm tlus theory ~Ed

Compression of Bone Ends as Atd to Union in Fractures
Report on 49 Ununited and 4 Recent Fractures. Thomas
King® (Melbourne Austraha) compressed 49 unumted frac
tures =fter the bone ends had been countersunk by open op-
eration with 1 exception 41 frictures (%3.76%) umited. Of
the 13 with sinuses before operation 12 united. When the
fractures umited the sinuses healed. Four recent fractures
with grose displacement united.

The fractures may be transierse commmuted or obligue.
In transverse fractures the object 12 to v od engaging the
dense cortical bone at the pressure surfnces (Fig 68) The
bone end with the larger dinmeter 18 reanted or countersunk
and the medullary cavity 1s opened bv a drll or gouge. Th;
end with the smaller diameter 18 sharpesed or pointed 3111
again the medullary cavity 1s opened by a dnll Asarest t,
the surfaces m contact especially 1 the upper end of the tlblll
and 1 the supracondy lar region of the humeru congist ﬂbc
most entirely of cancellous bone The operation <hould
performed with conservative exposure thereby ay ording un
necessary disturbance to the blood supply of the bon&ced
tourniquet 15 not applied the two bone ends shoutd bl 1
Bone chips from the 1hum are unnecessary but bope C¢
med from the shaping of the countersunk bone end 18 “::
through a bone mill and packed around the fracture 5;_‘1:
Several 9/64n dnll holes are made i the bone neaf
fracture smite to promote revascularization
TTBY T Pone & Tont S rx 39 A 12381248 Deeenbe 1957
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In oblique nd commmuted fractures the countersinking
of one fragment mto the other would result 1n too much
shortemung of the hmb However the same prinaiple as that
1n tran« erse fractures 1s used to avord the compression force
causing shortening a pointed end 15 engaged mto the medul-
lary cavity of the other frigment Thus at least one cancel
lons surface 13 1n contact.

Fracture of the lower end of the humerus 1s suitable for
compres<son as it 1s a common site for nonumon and nfec
tion Compression 13 an excellent method of immobilization,
especially 1f there 15 a tendency to resorption of the bone
ends after operation The proximal end s pointed and coun
tersunk 1nto the lower end The tendency to angulaton
when compression 1s applied can be avorded by ntroducing
1 or 2 mtramedullary 3/32 1n rods just proximal to the cor-
onoid fossa and from the lateral side of the humerus before
msertton with an electric dall of the 2 harschner wires used
for the compression Thereafter the speed of the Kirschner
wires 1n the drills deflects their pointed ends from the intra
mednifar rods

The author no longer uses compression for fractures of the
radius and ulna, as unequal shortenung of the bones has re
sulted in subluxation of the distal radioulnar joint The femo-
ral shaft 15 not surtable for compression, because there 1s ht
tle cancellous bane to be compressed except m the lower end.

The 1deal location for compression of fractures of the tibia

18 1 the upper half of the shaft where there 1s cancellous
bone. If the fracture 1s transverse the lower pomted end 15
countersunk into the upper (Fig 68) The fibula must be re
fractured Internal fixation with Eggers plates may be used
but 1s better avorded so as to preser e the blood supply to the
bone ends by a conservatne exposure

Greifensteiner s method of compression with 2 Rarschner
wires stretched in a stirrup 1s useful in the upper extremuties
where important vessels and nertes must be avoided. In the
lower extremities 1t 15 necessary to have wide stirrups or to
weld 2 length of steel m the bow The hole in the nire
stretcher should be large enough to hold 2 Rirachner wires
Before drilling the two fragments about 2 m from the frac
ture site and on either side the wound should be temporartly
closed with 2 tow el clips Otherwise 1t1s pot possible to close
the wound later an account of the wires Iying in 1t mstead
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of prercmg, the shin The wirex are stretched in the stirrop
until they are taut and when tapped produce 2 ting  there
15 only slight movement when the bone fragments are
roched By experiment and mensurement 1t has been found

r
Fur 68 ression with Stelumann and bea y rubber bands (
{hing T J & Jamt Surg %A f‘ﬁuzu. December  1957)

that the tension of the wires mamntans this position when
there 18 a pressure of about 25 1b

If an end of 1n 8X3/16-1n Steinmann pin 15 clamped m 3
vice and the other end connected by a heavy rubber band tO‘B
spring scale the nail just begins to bend when the scale
reads about 25 1b The natl should be drlled (never ham
mered) nto the bone at least 2 1n from the fracture site an
through the skin after temporary closure of the wound CS(I{’;‘
that are placed on the nail ends present the rubber ban
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bone nutrition Outside pressure on the bone causes atrophy
whereas mside pressure thickens the bone. The correct
method, therefore 1s intrnmedullary fixation

Distinction should be made between two basically differ
ent methods of intramedullary fixation namely the useofa
pn and the use of a nml Nailing invoh es not only longrruds
nal elastieaty afforded by the Rush pin but also elastic com
presubility n cross section The latter cannot be achieved
with a nail that 1s solid 1n cross sectron It requires a nail of
clover leaf design compressible 1n two directions Lateral
movement can be elimmated only if the nail occupies the
entire width of the medullany canal and almost all the length.
An elstic nail 1s compressed i the narron portions and can
be made to span the wider portions

Bone resorption will occur about any foreign body and
will soon loosen a solid rod cven though at first this rod
may have accurately fit the width of the canal A nail mith
a compressible cross scction, however will expand dunng
bone resorption

To achiese maximum stability 1t 1s advisable to use the
longest nail possible. The entire length of the medullary ca
nal can thus be explotted for purpases of mechanical re
tention

Anv external splinting such as with 1 plaster cast 18
meaningless and harmful An mvaluable advantage of mtra
medullary fixation 1s that it elyminates the dangers of immo-
bilizing the jomnts and muscles and thus prevents local and
general arculatory disturbances It shortens hospitalization
and hastens return to normal activities In fractures of the
lower limb ambulation and w eight bearing are possible after
an average of 8-10 days Even elderly persons can be out of
bed a few hours after surgery \o special postoperative care
13 needed

If pseudarthrosis develops or if the nail bends or breaks
these occurrences can be traced primanly to using the wrong
smze nail

Reaming the medullary canal 1s the final and most 1m
portant step 1 intramedullary nathng In many mstances
such as in fractures of the forearm the operation 18 mcon
cenable without this procedure The entire length of the
medullary canal 19 reamed Although the diameter of the
reamer used corre ponds exactly to that of the nul elastic
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n 3 (Jomnt stiffness of £50%) and poor in 1 (synostos:s of
the elbow) Shght transient mfection occurred n only 2
patients

Many of these patients were operated on before stainless
steel and Vitalhum were avulable Since the adyvent of these
materitls the opnnon 1s that usc of the older metals should
be abandoned. On the basis of his experience, the author be-
Lieves that this situation should possibly be remyestigated.
Loung term results have been good with soft 1ron and ord
nary steel which are partially abzorbable and with alum
num which 13 slonly abeorbed In 34 patients treated with
magnesium (97% magnesium with 3% aluminum) cure was
accompanted by formation of hydrogen gas This metal 13
absorbed 1n leas than a vear The author intends to mahe ad
ditional tests with this metal i combination with cadmium
or a metallic reducing substince to slow the rate of
absorption

Lengthening of diphyses has been observed by all <ur
geons The author believes this occurs 1n all cases but some-
times 15 too shight to be recogmzed It <eems probable thata
period of I perfunction of cartilage after a fracture 1s suc
ceeded by hypofunction which re-cstablishes equality of
length In 2 patients elongation of the femur exceeded 3 cm
after umion but balanced length was established after 4 or5
vears In 28 fracture patients treated conseratnely 25
showed dinphysial lengthening whereas in 26 treated sur
gically lengthemng occurred m 11 In 4 patients (2 treated
conservatnvely and 2 by osteosynthesis) with fracture 1n the
region of the femoral diaphy 918 there was 3-4 mm widening
of the infertor epiphysis

Isolated Fractures of Atlas according to Andre Sicard
Jean Picard and Herve Martin® (Paris) are considered rare
Irecause they are difficult to diagnose roentgenologically and
hence are often unrecogmzed The authors report 5 cases
of them seen within a short period

Case 1 —Man 34 had a fracture of the posterior arch caused by
direct shock from a backward fall Because of persistent pain, x f27%
were tohen a weeh later The Iateral view (Fig 69) showed the frac
ture, but the anteroposterior view was normal ere was no luxahon
and the odontord process mmintamed its postion. The fracture

i M anc

hcaclig:‘éw:t\uvmrlyﬂ ju:‘;\timnﬂet}.l‘i probably bilateral frem

(8) J chir 75 321 918 1dlay 1938
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Mm'dzy (top) —Right onilateral fracture of posterior arch. Arrow shows posterior
- t.
Fu 70 (bottow) —Fractore visibe Ixlow spece separating superior deft baclsory,
uﬂ(nc:-my ¥ Seard, Ao et o d chir 8 T, May 105 T
indirect tranma cansed by an auwtomobile collimon. Pain was moder
ate head movements were practically pormal and there were no ney
rologic signs Healing was spontancoms

Case 3—\ oman, 52, had fracture scparation of the atlas which re-
sulted from a fall downaairs but was not dgnosed immediately after
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the accdent. Severe head and neck pun with limitation of move-
ment, persisted amnd incrensed. A second roentgenologic study with
tomograms, over a month after injury showed a vertical and medin
fracture of the posterior arch fracture of lateral masses with shding
outward, especially marked on the right teanng of the tubercle at the
insertion of the transverse ligament and deviation of about 1 cm. be-
tween fragments in the anterior arch The nech was mmobilized m
p!astlcr ‘m shight extension for 3 months and an excellent recovery
resultec

Case 4—Boy 6, sustained a umlateral left fracture ot postertor
arch of the atlas (Fig 70) from a fall causing forced hyperextension
of the head. Atloid axoid slipping was confirmed by wm"}ﬁi
which demonstrated the necessity for median exposures to avoid
m-ni;u 1f causal traunm and pain in the nucal fossa bad been lacking
the liypothests of a congenttal anommly due to fature 1n closure of the
neural arch could not have been excluded.

Case 5—M\an 68, had fracture separation of the atlas assocuted
with a sinking fracture of the 8th dorsal vertebra Because of diffuse
pain, systematic radiologic study was made of the upper cervical re-
gon which revealed the atlowd fracture.

Clintcal findings are of hittle value 1n diagnoss of 2 fracture
of the atlas they can only indicate existence of a leston in the
suboccrpital region Radiologically 1t 18 madvisable to rely
on anteroposterior exposure and a lateral view of the cervical
spine. The fracture 18 not visible except 1n an excellent lat
eral exposure centered on the first two cervical vertebrae of
1 the tno classic views through the buccal cavity and the
cavum The occipital plate position 1s also good. Tomogr2
phy m narrow sections 13 the only examinatton which per
mts precise localization Interpretation of the films 15 10
portant since the lesions are not always evident.

Treatment must be individualized. Tsolated fracture of the
posterior arch often needs no treatment and when 1t does,
simple immobilization for 3 or 4 weeks 13 usually suffictent.
Tsolated fracture of the anterior arch should be similarly
treated, though in some cases the head may be ymmobiliz
by a leather or celluloid collar to avoid hyperextension Frac
ture of lateral masses may require more active treatment
although lesions of the cerebrospinal axis 1if not occurring
immediately are unlikely to do so later since the outward
shding of the lateral portions of the vertebra tends to i2
crease the diameter of the spinal canal

Internal Fixation of Depressed Sternal Fracture by Intra
medullary Pin  Report of Case 1s presented by John T
Lowry? (Laredo Tex) Fractures of the sternum as 1s0lated
(7> T 1 tarmat. Coll S rgeons 28 663-665 November 1957
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on the fractured end of the upper fragmient Reduction was then ac
complished by manspulation ofpcthc periosteal elevator (Fig 72) A
S5-in’ Rush intramedullary pin was chosen and a 3/16-1n. hole bored
m the anterior cortex of the sternum just below the manubrx

jomnt. As the tip of the drill penetrated the antenor cortex the drill,
winle still being rotated was dropped cephalad until 1t was paraltel
with the anterior surface of the stermum The Rush pin was 1

into this opening of the bone and driven across the fracture site (Fig
73) Rclmrk:\bﬁ nmd fixation of the fracture was noticed as soon
s the pin was 1n place The wound was closed in lnyers with perios-
teal sutures of chromic catgut and skin sutures of Interrupted cotton.
The patient was ambulatory on the next day and was discharged 48
hours after the operation.

Posternior Dislocation of Shoulder 1s such an mirequent
myury that 1t 14 often overlooked according to W ebster
Brown John M Denms Charles N Davidson Paul S Rubm
and Harold Fulton® Lesser degrees of postertor displace-
ment generally described 1s subacromial are especially rare
comprising about 1% of all shoulder dislocations Nerve and
vascular complications do not occur often but bone capsule
and tendon injuries are relatnely common with marked
atrophy necrosis and deformity in the later stages of chrome
dislocation or recurrence

Results are considered escellent 1f reduction 18 accom
phished promptly and cin be muntaned Earlv detectio!
and prompt reduction are mmportant Otherwise ty picel
grooves (Figs 74 and 75) and finally deformities may
develop

The followng radiologic projections are useful m diagno-
81 and may succeed under certain conditions but no one
projection 1s posstble under all circumstances or uniformly
successful anteroposterior anteroposterior stereoscopit,
honzountal shift anteroposterior stereoscopic vertical shift
anteroposterior n internal and exterior rotation transtho-
racic lateral (erect) axial (or lateral) superomferior or 1t
ferosupenior with arm abducted axial view of scapula with
central rav tangential to ribs semioblique with affect
shoulder against Bucky diaphragm and unaffected houlder
rotated 15 or 20 degrees away from Bucky dmphragm and
plamigraphic studies In addition to more standard views it
18 suggested that a simple projection be used gnng 2 com
panison film of the 2 sides This view exaggerates any abnor
mality of relationship and can be obtained on comatose and

(8) Radlology 69 815 A22 December 1957
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Fie 73 (top) —Posterbor dblocation, ememthlly untreatrd Yeoamse of cwrdias
at 3 wvcb;\'h.h typieal astesrar mwm od

75 flLottom) —AmeropoiteTior  Thew antenor posterior

xm)v:l with abmormml h cd and d o dodlar smel

tetioe.
lfwm)y of Bronm, W H, of al Radislogy 69 813822, December 1957 )

bedndden patients The only essential requirement 1 that
both rhoulders be projected 1n exactly the same posmtion
down to and mcluding the hands This view has proved
u efulin pracnice

Supracondylar Fractures of Humerus in Children, Charles
J Frantel Bennett Caughran and Charles Borzilleri® (Unn
of \ irmia) reviened the records of 50 children with badly
displaced extension type of supracondylar fractures, treated
by gentle mampulation under anesthesia (i the ward) re-
peated injectson of hyaluromdase appheation of Dunlop shin
7Y Tomh M ] 511533528, December 1958
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traction and mld compression bandaging of the arm. In pa
tients with circulatory difficulties sheletal was substituted
for skin traction

Over 95% of the children were hospitalized 2-8 hours after
the fracture Swelling around the elbow was intense 1n prac
tically all and many developed blebs

Normal flexion and 175 degrees of extension were achieved
mn 37 children G-9 weeks after discharge A normal range of
motion was regained by 32 children in 10-13 weeks

Dunlop traction or a shght modification of that method,
13 considered an effectnn e means of treatment for these frac
tures End results were excellent better than those with the
older method of mamipulation and plaster fixation \o skele-
tal traction was needed The use of pins or screns should be
reserved for patients with circulatory embarrassment be-
cause of the possibility of infection

Postoperative Complications of Fracture Union 1n Upper
Extrermity Causes Prevention and Treatment. Carlo Ma
o Zuco! (Rome) lists as the causes of surgical farlure 1n
fractures of the upper extremity those related to the type of
fracture the method used or postoperatne treatment. Fal
ures resulting from the type of fracture include pseudarthro-
813 due to exposure of the fracture and retention of foreign
bodies pseudarthrosis caused by removal of fragments and
delay of union or nonunion due to nene trauma. Falures
resulting from the surgical methods used include those due
to mnadequate fixation of the fracture site rupture of the syn
thesis and poor tolerance of materials used in synthesis Un
der postoperatnin e treatment 1s included meffectrre 1mmobih
zation This may be due to failure to extend the cast far
enough to consolidate the fragments remoyal of part of th;
cast by the patient too early mobilization of the jomnt an
failure to mamtam immobilization long enough to secure
union

To avoid these complications the followmg measures U‘;
suggested (1) careful study of the approach to treatment ©
lLimbs previouslv operated on  (2) use of tolerable synthetic
materials and a small number of them (3) use of synthetic
materials that prevent any moyement of the fragments even
when the surrounding muscles are shmulated to the active
function of callus formation (4) smtable preparation of the

(1) J Iatermat Coll Surgeons 30 568-574 November 1958
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utes m this position the werght of the arm alone 1s sufficient
force to reduce the shoulder However traction 1s usually
required The operator sits on a low footstool or on the
floor grasps the patient s wrist gently but firmly and exerts
steady downward traction If reduction 1s not effected by 56
nunutes of sustained traction 1t may be aided by flexing the
elbow about 25 degrees and shghtly rotating the arm ex
ternally with traction mamtuned \\lule traction 1s beng
applied the patient 13 contiually advised to tell the oper
ator whether pamn significantly icreases If 1t does the trac
tion 1s dimnushed since punful traction result< in increased
spasm and fulure

In Boeller s method the patient 1s placed on a stool and
helped to grasp the leg of a fixed or heavy prece of furmtare
with the hand of the affected extrenuty at wast height. After
being instructed to take all the time necessary the patient 1s
ashed to mamtamn a firm gnp on the leg of the piece of furnt
ture and start rotating his body on the swivel top stool in the
opposite direction so that he actually effects external rota
tion of the arm W\ hen 1t begina to be panful the patient 1$
coached to let up on the rotation a httle until he gets used
to that position and 1s then directed to resume rotation At
about 70-110 degrees of external rotation apontaneous re
duction results This method 1s not suitable for the emo-
ttonally unstable person or for a patient with a labile blood
pressure and a tendency to faint It 1s an excellent method to
teach patients with recurrent dislocations so that they may
reduce their shoulder dislocations when help 1s not avail
able or patients who are unable to lie on the abdomen as
those 1n advanced pregnancy

With Bennett s technic the patient 1s recumbent on a Tntter
or table. The operator flexes the elbow of the affected ex
tremity and places lus belt around the forearm just distal to
the elbow With the arm moderately abducted at the shoul
der the body weight of the operator can be applied m lne
with the humerus until reduction 1s accomplished. It must
be appreciated that considerable traction force can be ob-
tained and 1t 13 believed that this method 18 not as traumatic
as erther of the other tno

Before reduction unless 1t 1s on the athlenic field the
shoulder 1s x raved to rule out fracture. After reduction if
the mnitral dislocati i 1s associated with trauma orif it1s2
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degrees of capsutlar tearing Occasionally 1n these cases some
causilgic sy mptoms result due to stretching of the neuro-
vascular bundle over the smooth rounded lower end of the
humerus However tricapsular fractures demand ex
tremelv accurate reduction and fixation until adequate heal
myg hae taken place to avoid subsequent posttraumatic ar

> 2
i
&
._

YASINAL FASCIA
ey T TR S e S
s musc - e
o G b et S S
wr ‘fh;:-;-enl lnnw&hﬁu::nmsn hn‘dbﬂr:bmbﬁ;-h.l ten lom from blecdost
(Courtesy of Kulowsh J Am. J Roeatgenol 79-692-696, Aprl, 1938)
thritis contractures of the jomnt capsule and synovial mem
brane and formation of jomnt mice and other bony blocks to
normal joint moyements h
All muscles nerves and blood v essels are contamed 1n the
fascial compartment of the forearm antecubital andd?rm
areas Any increased subfascial tension (from blee nif:t
edema or both or due to tight bandaging) squeezes the so
structures under the fascia because there s little olr)c::
yield to the fascia the tensile strength of which has o
determined to be like that of soft steel All extracapst
fractures tend to mnvade this fascial compartment by hc‘g(
orrhage and edema of the soft parts Moreover Ccrtmc:ﬂv
these fractures most commonly the supracondylar dir
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nto correct position Bohler has suggested u<e of a Sternmann mil to
secure the rdial head in position This s followed by fixation 1n an
upy arm plaster cust for 3 weeks

n severe mjuries where the head shdes off the radins
completely open reduction mav be required If small bone
fragments re <heared off thev can be fixed erther by per
cutancous winng or with autoplastic bone grafts In a major
Iateral dislocation wedge shaped bone grafts may help to
keep the head m positton A thin Rarschner wire can be
driven through the head mto the shaft and left there for
about 3 weeks or the head mav be fixed by the transar
ticular method of Witt.

Chisel fracture occurs only n adults With minor dis
plicement an upper arm plaster cast for 3 weehs with the
joints m mid positton will suffice. If the fragment 1% large
and mnvolves the major part of the articular surface with
laterl displacement surgical reconstruction by winng 18
indicated If the mdinl head 14 splintered 1t 1s removed

W hien 1-olated dislocation of the proximal head of the ra
dius occurs 1 chuldren 1t 18 usually associated with a frac
ture of the ulna The anterior islocation 1¢ the commonest
tvpe mn adults Inveterate dislocations are often seen. Re-
position m the<e 15 very difficult 1f not tmpossible so resec
tion of the head 15 the treatment of choice In relatively
fresh dislocations surgical reposition and reconstruction of
the ring band are possible

Epiphysiolvsrs occurs only n children and 1s usually 1
complete Treatment depends on the age of the process. In
fresh fractures reposition by mamipulation 1s usually feast
ble Older fractures generally require surgical reposition

Intramedullary Fixation of Fractures of Forearm. Frac
tures of the shafts of the forearm bones can be satisfactony
treated by closed mampulation provided both axial and ro-
tattonal alinement 1s procured and mantained In 25 cases
which could not be so managed F Wavne Lee® (Charlotte
N C) employed internal fixatton using a Rush pm the
ulna and a Rush pin or a large cahber Rurschner wire it the
radius (Fig 79) In most cases manipulation under Rﬂt‘d
thesia with immobilization by cast was the primary metho
of treatment. A direct approach was made to the fragments
through standard incisions Retrograde cannulation of the
medullary canal was used for the ulna In addition to dr
T() Soath. A J 51360387 M rech 1958



FRACTURES DISLOCATIONS SPRAINS 145

rect visualization of the ridal fragments the radial styloid
was exposed through a small transyerse meision The wire
or pm was nserted through a dnll hole placed as near paral
lel to the shaft as possible

Since umon 15 often delay ed after this type of fixation use

Tig 79 —Fructnr ﬁnhmrlﬁlmh&uhnh‘-ndhmﬂmlnndlu(m
tesy of Lee, F W South M J 51,330-357 March, 1938.)

of accessorv bone to remnforce the fracture site 1s recom
mended as well as cast immobilization which should be
continued until solid unron 18 shown by « ray examination
Premature removal of the pins 1s hazardous Fixation must
be nigid and can be assured by proper choice of pins which
may be bent to gain physologic and anatomic advantage.
Sometimes internal mtramedullary fixation i only one bone

18 adequate. Such fixation guns length and aids o alimng
the unpinned bone
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T'irm unton did not oceur m any patient before 14 weeks.
There were no wound mfections Postoperative range of mo-
tion could not always be adequately measured because of
other complicating mjury about the wnst or elbow How
ever where 1t could be evaluated it approached normal
> [I can find only one arca of disagreement with Lee. For moce than 2
years I have advocated and used osteoperiosteal bone grafts to promote
more rapid healing of any fracture treated by open reduction.
lary rod plus plaster cast immobilization 1s tdeal for treating fractares of
the forearm. Tlds perrmts physiologic compression between the fractore
surfaces which Eggers Charnley and many other have proved to be 50
important m cbtaining a high incidence of {ractore uion. But ths iy ot
ngid fixation. Rigd fixation 15 neither necessary nor demrable. Ripd
fixation (such as by the Lane plate) prevents continued physiologic com-
pressron between fracture surfaces remarkable success of the
cast for the treatment of fractures of the shaft of the humerus be
adequate proof that ngd ymmobilization is not necessary It 1 frequently
ngrinnﬂx;v cause L?i nontmion A:—im“m ofmu; fsmm mrtf;m takry
place they are hept rt by xation this promo
tmion or nommion —E(fa

Colles Fractures Classification and Treatment. Ednin O
Geckeler and Damel T Gross® (Hahnemann Med College)
point out that 1n the sumple classic tvpe of Colles fracture
only the radius 1s fractured with no damage to the wnst
jomnt. The true Colles fracture, which 1s relatively stable,
comprnses only about 12% of wrist injuries In complicat
fractures the distal end of the radus 1s communuted Wi
shortening because the cancellous bone structure has been
crushed and impacted In many instances there 15 damage to
the radioulnar ligament and the tnangular hgament, withan
avulsion fracture of the ulnar stylord and a lateral <hift at the
wrist joint This form comprises about 88% of wriat fractures
and correction 1s difficult (Fig 80) b

It 15 impossible to reduce most comminuted fractures y
manipulatron or to mamtain reduction with an ordinary
splint or cast. Traction must be applied and the shaft of ghe
bone and 1ts artcular end held apart until the gap has ;
come filled n with solid new bone The simplest and be
treatment is traction and a transfixion cast

MrTHOD —Most pattents are given general anesthesia. Displace-
ment of the fragments 15 reduced and LE: length of the mdm-!h“oﬂfg
stored bf’ continuous traction. This trachon made on the thum e
(Iig 81) corrects lateral shifting at the wrist joint and fcplﬂ‘:d.ﬂﬂ
ulnar stylold when 1t is fractured. The skin i3 cleansed only e,
traction has been applied, when it is given a 10-minute Pﬂ‘P'f?J e
While arm s 1n traction a Kirschner wire 18 inserted throug!

(6) Pemnyylvanly M T 61 486488 April, 1938
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metacarpal of the thumb and another through the proximl shaft of
the ulna then plaster 15 applied including the wires, as a transfixron
cast Amy postursor displacement of the fragments can be corrected by
flattening the cast ns 1t hirdens Because of the extensive damage and
the tendency of the fragments to becomie redisplaced, the cast must be
worn until solid union occurs (Fig 82) for at least 8 weeks. Tix
wires are then removed and a hight anterior sphint 1s apphed for 2
more weehs,

Examination of x ry films of 50 unselected wrist fractures
treated by this method revealed that shortening of the radins
had been completely corrected in 6+% whereas shight short
cming was present in the rest. Dorsal tilt and Iateral shift
were entirely corrected in 74% Final functional and ana
tomic results were satisfactory cxcept in 2 cases i whichn-
fection occurred around the kirschner wires. The infection
subsided after the wircs were removed but the fragments
became redisplaced with consequent permanent deformity
> [AMy ausociates and I have used the technic demonstrated aod recom-
mended by Gecheler and Gross for abott 10 years. We have found 1t to b
the most satusfactory method of treatmg complicated uostable Colkes
fractures.—Ed ]

Fractures of Distal Radius and Ulna and Dislocation of
Proximal Carpals are discussed by C L. Hinkel” (Danville
Pa) Despite all precantions one may fail to demonstrate 2
chnically suspected abnormality by < ravs Insuch casesits
wise to treat the wrist as though 1t were fractured and to 7&
examme 1t in 7 10 day« This applies not only to scaphord in
juries but also to mjuries of the bones and epiphy ses of the
forearm

Occasionally sesamord lthe accessory ossicles are found m
the wrist and one must differentiate betn een accessory bone
and fracture. More than 20 carpal accessones have bee de-
scribed Double ulnar sty lotd centers hay e been described but
are not readily confused with fractures Double ossification
centers seldom occur in the wnist They may lead to the Pml'
duction of bipartite carpal bones simulating fractures. AL
though some double bones are unquestionably congemt?
most of the double scaphoids probably result from unrecog
mized fractures In some cases 1t 18 rmpossible to differentiate
between these two conditions However old unumted {raf
ments from the ulnar styloid may simulate congemitally seP”
arate ossicles ragments avulsed from the ulnar styloid fre-
quently remain ununited and in children these often grow to

(7) Radlology &9 309 K14 December 1957
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all the other carpals with 1t (Fig 83) Fracture of the
scaphoid or another carpal bone may complicate the dislo-
cation and unless care 18 exercised the fracture may distract
attentron from the dislocation

Lpiphystal separations with displacement are essentially
fractures through the distal metaphysis Lven when the
X ray tppearance suggests fracture through the cartilage, the
Iine of cleavage 1s on the metaphysial side of the epiphysial
plate and fragments of trabeculae are displaced along with
the epiphysis Restitution of alinement 1s readily accom
phished Since vascularity 1s excellent and the cartilage col-
umns are not seriously disturbed there 1s seldom any deform
ity or mhibttion of growth

A more sertous myury to the grow g cartilage may result
from a fall on the dorsiflexed wrnist without gross displace
ment or recognizable fracture This injury consists 1 crush-
ing of the epiphyvsial cartilage. The x ray mamfestations
may be minimal or absent but follow up studies over a pe
riod of years often disclose premature fusion.

Use of Small Bone Screws in Treatment of Metacarpal
Metatarsal and Phalangeal Fractures was tried by Burton
C Kilbourne and Eudell G Paul® (Chicago) 1 14 fractures,
a metacarpal plate was used tuwice. The screws have
threads/in The root diameter of the screw 1s 00>+ m and
the thread diameter 15 0090 1n The screw can be passfg
through a no 42 (0093 1n ) dnll hole without engaging ‘"l
holds well inano 47 (0081 1n) or no 48 (0078 1n) drill hole
1 cortical bone This screw so inserted will not strip ont
casily with moderate pressure on the screndrver et

Trcnnic —The metacarpal fracture 15 exposed in a bloodless e
through a vertical inciston placed to one side of the metacarpal on
dorsum of the hand, When tivo metacarpals are to be exposed, a s108
skin merston between the two will be adequate, The merston 13 4P
ened down to and through the periosteum, disturbmg the extensot
tendons as little as 1ble. With & smmall dissector Lbclrcﬂoﬁ‘u';“:’_
and interosses lorumtmmm are reflected sufficiently to oot
reduction of the fracture and introduction of smitable foreeps 'J"'{ <
clamp The direction of the proposed drill hole 1s noted while the fra
ture 15 held in reduction. Kuo 42 dnll 15 used mmghﬂlel"‘“'i
mal side of the cortex and no 47or48thmughtheopposlteude0 o
cortex. To start the drul in the line selected, 1t may be necessfy

ge a small notch 1n the cortex to prevent the drll from sh

¢ hole through the opposite side otPLhe cortex must be accurd
alined with the prox drull hole or reduction will be compro®

(8) J Boos &k Joint S ¢ 40 A 175 303 Apll, 1958
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lique fracture near the head of the metacar-
gld?tﬂ;né:y“‘:ethmn Bh:arxt'y(’hm qnuue\rk the opposite side of the cortex “i::;
the drill while the fracture 13 redu then displace the mperﬁcll
fragment and hold the deeper fragment more firmily while drilli s
completed, 1f the fracture 13 long ob\uﬁc or spiral a bone-holding
clamp or & small Kocher forceps may of great help. A counter-

trument will provide & secess for the screw head when the
L“&;v“%:mmsm:d 1\; oblique direction. The Bumnell hand dnll or
any smilar twist drfll that will bring the operator close enough for

not mminmined, (A) Treatment by open reductiboa and transfinon screw bed to
tmion in matomic B) {Courttay f K B. «d Paul, E. G5 J
P & o e T 3 as R b) owrme, B €, *

accurate control 13 setisfactory The screw should extend letely
thr the far mide of the cortex, but protrusion beyond 1/32 m.
12 to be avoided.

Wornd closure 15 carried ont by use of fine cotton (no 60 or 100)
to the subcutaneous layers and fine Dermalon to the skin. The cor-
responding digit 18 then mmobilized on a hght alumnum spliat in
relaxed, semiflexed position. Spliting 13 mamtnined for 2-4 weeks
depending on the stability of hxation as judged at operation. Active
tse of the finger 13 encouraged but pasuve stretching and heavy wotk
are avoded until progress toward tnion s deemed sufficient by

x r{?’ ext
se of the single transfixion screw 1n oblique or spral dis
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placed fractures of the metacarpals and of the important Ist
metatarsal bones led to very satisfactory results The reduc
tions were anatomic boue healing progressed satisfactonly
and functional results were very good (Fig 84 A and B)
Use of transfixion screws n the fingers should probably be
hmuted to the proximal phalanges and even n tins area to
the oblique diaplaced fracture near the base wlich s diff
cult to control by other methods

Management of Postenor Dislocation of Hip Complicated
by Fracture Dislocation of Acetabular Rim and Primary or
Secondary Paralysis of Sciatic Nerve 15 described by Henry
W \eyerding® (hochester Mmn) The most favorable
functional result in posterior dislocation of the hip compl-
cted by fracture-hslocation of the acetabular nm and 1
volvement of the sciatic nerve 1s obtnined by early accurate
dingnosis with reduction of the dislocated hip replacement
of large bone fragments removal of small fragments and
anspection and replacement or repair of the stretched or torm
Beitic nerve When the patient 3 condition permits and there
18 no mdication of damage to the sciatic nerve manual r¢
duction done with the ud of generil Anestheata 1s the usual
treatment \ r1y s of the pelvis before and after manipulation
or operation 1n the 1nteroposterior view and at an oblique
angle are advisable and should be repeated over 2 3yearsto
detect evidence of aseptic necrosis Bone fragments mav not
be recogmized in the emergeney x rays and may produce pre-
mary and secondary sciatic paralysis Intra acetabular frag
ments may prevent proper reduction of the dislocation

Larly open operation to reduce the hip removal or re
placement of bone fragments and nspection and release of
displacement of pressure on or repaur of the scatic nerve
conatitute the most efficient method of treatment and affer
the most favorable prognosis When weeks or months elapst
after the tnjury and ner e imvolvement the most skilful sur
gical treatm=nt cannot assure return of nerve function 0s
teoarthritis and aseptic necrosis may result despite the most
expert care and may require cup arthroplasty or hip pro¥
thesis The problems myolved are illustrated m the fok-
lowing case.

Man 39 could not move his hip after o car acadent. Skin tracio®
had been applied then pin traction through the distal end of the fem

(9) J Intermat Ol Surgeons 78 654 662, November 1957
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The pin wounds beeame mfected and the pin was removed, He was
permitted to be up and about on erutches. The pabn mabihty to bear
werght, deforrmty thability and fomdmp had cauved lim to sech fur
fher consuMation 10 weeks after the aceident. The Icit feg Iad short
ered and was internally rotated st was cusing much s

were two holes in the skin above the rght kmee and pus was drafn

Yix 5 —~Xray 39 days after yomerkr distocation
wrng rapeont o voser st s o] S b Ry
re o drplaced
T T G B i o, of S
ng from the hole on the mner aspect. Tendernes: evident
Qg‘mt{ the Jeft scatic perve and greater tr';nh:mcr F;o‘:ld?;g
s moted. ber:é‘ disclosed upward and posterror distocztion of th[;
I i ?:d I}anncrf'\:a ot of the left acetabular run had
\\r:\c dlx]uadoﬁ*‘ig 85) sevensd f "
poatenior obhique inciaion, separating the maxy
1

!\m nb‘m:htcbe prfornus muscle was eitmdfdn}::‘m the m:fbcn
temm to posterinr-superior angle of the greater trocfmtm?er Itzhc
<
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traction made possible palpation of 4 firm mass which representsd
the dislocated femoral head and a large bone fragment broken of
from the posterior infertor rim of the acetabulum and displaced wp-
ward, [Te scintic nenve was stretched over a sharp edge of ﬂ“b‘f:ﬁ.
ment (Fig 86) and showed pronounced atrophy i the outer

The displaced bone fragment 1% in wide and 1 1n. thick, was &
cised which relensed pressure on the nerve, The femoral head was
caught in dense scar tissue  this tissue was excieed Attempts to re-
duce the head of the femur by manipulation and use of bone skid were
tmsticces ful A second attempt 7 davs later to reduce the hip by

Fragment o
f
\ 9 .
~ A
\4' @
E o
! J

Fig 16—Fracture of dordnfenar rim of  cetabalam, with fare, WMot
fragment cheplaced backwa pward, erior disiocatian of hin, Comre
cents ol bt o en of drplaced bone frrec:

rcutic merve were stretchal over sharp cdge
(Coarteny " ( Meryerduy H Wy oot Loll., Sargroas 28-65+-662, hme®

mampulation also was unsaccessful Hence a Rarschner wire “l;“d’
throuy  "e upper end of the left tibia and longmldmﬂl

ateral tm 1 ~c apphed by a sling on the 46th day after

myury i

The pati~  sthstood the traction well On the 2lst day after
had been app? he felt a sudiden snap in the hip and found that
could rotate hip He alwo had less pun, Exanpationt clmieally
confirmed reh 171 of the hip  reduction also was cvident by ¥ rayk
The Kirschner 1re wa 1enw ved and a plaster of paris spic2
applied that ex mled t the roes with the foot held at night angles-
After 235 months he w1 discharged weanng a spica cast. ‘m
the cast was remoied S u nths later x rays showed the femoral t
in the acetabulum The 1| L1 about 80% normal nrotion, but foo

¥
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87— Xay 14 mooths after fracture diskocation, sbowing hip reduced.
(Cwnr'%.y)u{ T T e T s B 4500, R
rer 19!

drop persisted. The patient returned 14 months after operation wear
ing & night angle brace to control the footdrop \ rays revealed the
hip reduction to be satisfactory (Fig &7 ¢ had an alcer of the
Jower left leg as & result of a burn and he was getting about on

crutches. At the end of a 334 year follow up, he was stll usng
crutches and still had the footdrop

Central Fractures of Acetabulum are discussed by Robert
A hmght and Hogh Smith' (Unanv of Tennessee) A revien
of the Campbell Clinic records of acetabulum fractures in-
cluding follow up studies of some patients for 10-20 or more
years suggests that reasonable effort to restore a congruous
acetabulum 13 worth while except 1n elderly obese or other-

(1) 7 Booe & Joint By 40-4 116 Jammary 1958
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wise poor rish patients The commnution and displacement
of fragments even of the acetabulum itself may indicate to
the surgeon that the end result cannot be anatonuc restora
tion However if the weight bearing vault of the acetabo-
lum can be re-catablished 1n the normal relation to the fem
oral head the nisk to the patient 18 justified. Stereoscopic

Fle. 88— Horronal central fractur of acetabulum, = th mdl:'nddl“""‘“’“
of femoral bend mder scetabels vault ot deabledome deformity ad ey
fracture. (Courtey  { hnight R A and Soith 1 ] loas
40-A 116, Janumry 1958

anteroposterior x ray s are essential to correct nterpretatiot
of the fracture and to correct approach erml

The authors experience in the open reduction and int
fixation of acetabulum fractures began in 1949

Man 19 had multiple fractures of the pelvis (Fig 88) mdc{ﬂ;;
lateral fractures of the trochanteric region, shaft and condsles
femur which precluded the usual methods of traction, The ace st
deformity was so severe that joint function would be poor andw
the acetabulum were restored, degeneratine would
later Accordingly 16 days after inj the fracture wWas
through a complete Smuth Petersen tliofemoral approach. The 00
ation, Including exposure of the fracture, was dificult, and it m’m_
mmost 1m| ible to rlose the fracture. Finally a Knowles pin W”I-‘rg
trods 1nto each frigment, one on either side of the fracture (
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hy a bone holding forcepn
m "}11':1 c:gcgb%lap;n;r:;"ml\\sm:gﬁgsdc&l)}mo near anatomic pt?l
non (Fig 90) The patient recovered completely with no lup
d‘qil"ial:-lft;ct restoration of a fractured acetabulum 1s often 1m
pasaible since only one himb of the fracture 1s usually ex
posed The primary objectas ¢ 18 reduction and fixation of the
Sractures wiuch imvolve the weight hearing vault (10-3 on
the cdlock) Reduction of the defect of the vault 18 often diffi

Teft) — D) acctabular fractore  show mathod of lnsert
(right) — TP
mwmhmmmmm racture.

[{ tl;sﬂhn}[hkk \, end Smith, H. ] Boma & Joim Bury 40-A1) 18
Janwary 1938)

cult, for the fracture may be greenstich, the fragments may
overlap or loose bits of boue may lie between displaced frag
ments Other mechanical obstructions to reduction may exast
1t the opposite or unexposed areas If a restored acetabular
segment rematns displaced medially and if the acetabulum
1s congruous the hip can still function excellently How

ever 1f the symmetry of the pelvis can be improved or re

stored all the better Otherwise the hmbs may be unequal
m length and 1t women chuldbirth may be made difficult if
the distortion of the true pelvis 15 severe.

The type of fracture and the approach through which te
duction can be most effecttvely done must be determmed
preoperatinely In a horizontal fracture the defect should be
closed through an antenor approach. The anterior ilicfemo
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ral approach which Smith Petersen developed for mold ar
throplasty affords a satisfactory exposure of such fractures
The ihacus muscle 1s elevated from the waner surface of the
thum and 1f necessary, the psoas tendon 13 divided The glu
teal muscles are stripped from the outer surface of the ihum
enough to expose the i1lium above and anterior to the ace
tabulum permitting insertion of the transfixing Knowles
pins or screws The fracture cannot be drawn into final post
tion by the lag effect of the threaded pin or screw Rather 1t
must first be reduced and then fixed

Pins and screws must traverse the cortex on both sides of
the fracture Threads engaging only the cancellous bone of
the pelvis may not hold for there 1s considerable tension on
the fixative agents fter reduction If in addition the poste
rior wall of the acetabulum 1s comminuted and there 1s dan
ger of redislocation or subluxation a transfixing Steinmann
pin may be drilled through the greater trochanter above the
level of the femoral nech and into the 1hum just above the
acetabulum Immobilization 1n a body cast or skeletal trac
tion 1s maintained for 6-8 weeks \Weight bearing 15 permutted
after 10-12 wecks

For vertical (12-6) fractures the defect of the apex of the
acetabulum should be reduced and fixed through a posterolat
eral approach. Should the fracture extend v ertically from the
acetabulum up toward or even through the ihac crest, 1t may
be necessary to extend the subperiosteal disscction of the
gluteal muscles sufficiently to permit adequate exposure of
the proximal limb of the fracture If the fracture extends
farther upward and then backward toward the sacroiliae
joint or the greater sciatic notch postertor dissection will be
required.

The vertical ty pe of fracture 13 harder to reduce than the
horizontal because 1t 15 30 deeply situated withun the inct
sion and because the smooth relatively flat surfaces of the
fragments cannot be grasped by ordmary bone-holding 1n
struments Knowles ping dnlled into the fragments can be
used to manipulate them up 1mto positron When the depth of
the fracture does not permut the use of transfixion screws sta
ples or slotted plates and screws are nserted into the thick
bone above the acetabulum When the deformmng force 18
considerable use of the slotted plate also permits 1mpaction
of the fracture just before the screws are finally tightened If
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there 18 an additionnl posterior acetabular fragment, it may
be fixed 1n place with screws, as 1t would be 1 an ordinary
posterior fracture dislocation

It 1 not usually necessary to incise the capsule of the hip
joint to be certamn that the acetabular fracture 1s accuratels
reduced In horizontal fractures, the capsule may be opened
1f 1t 1s feared that a fragment of bone 18 lying free tn the joint
otherwise the anatomic reduction of the fracture at the tho
pectineal line 1s sufficient evidence that congrusty of the joint
has been restored In vertical fractures the glenoid labrum
may be dissected from the superior margin of the acetabulum
for a short distance on erther side of the fracture so that the
bone edges may be visibly matched

With open reduction fter—are 1s ssmplified and morbidity

greatly diminished Results to date are generally superior to
those obtamned bv the older methods of manipulation and
traction.
* [A notable advance in the treatment of fractures of the pelvis has been
recorded by several surgeons who have reported that open reduction of
some of these fractures is indicated. The results reported by Kmght and
Smth, who used open reduction and internal focation, show the advantages
of this metbod 1n selected casa—Ed.r’l

Primary Replacement with Metallic Intramedullary Pros-
thesis in Fresh Displaced Fractures of Surgical Neck of
Femur The following technic for replacing a recently frac
tured femoral head with a metal prosthesis 1s suggested by

F Dixon Conlin? (Umv of Arkansas)

Mrrrop —Under spinal anesthesia with the patient laterally re
cumbent and the broken hip uppermost and flexed, a curved mcision
13 made through the fascia lata to expose the posterior superior por
tion of the trochanter The obturator nternts and gamelli are di
vided, a suture placed 1n them and they are used to retract and pro-
tect the scaatlc nerve. A linear incision 18 made 1 the capsule and 1ts
edges held open l‘ygeretennon sutures The thigh 1s then internally

fracture site. The head 18 removed with & cork
5CTew perhaps assisted by a Smuth Petersen gouge inserted into the
inc1sura acetabulae to break cohesion between head and acetabulum.
The size of the head determines selection of the proper prosthesrs.
The Fred Thompson vitallum prosthesis has been used routinely
The femoral heads are saved for the bone bank.

A suttably bent, sharp 34 1n. uterine curet 1s useful for reaming out
the medullary canal to receive the prosthesis. Rongeurs are used to
tibble off the neck until the base of the prosthests fits accurately The
prosthesis 15 removed and replaced several times if necessary so
that the normal length of head and neck and the normal of
anteversion are restored. If the neck 1s too long the iliofemoral liga

) Am Sargeon 24 9397 Janmry 1958,
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ment and capsule will be excessively taut this will it hip exten-
sion and abduction. If the neck 1s too short, the prosthests will not
sit well on the calear and the gluteus medius and minimus will be at
a disadvantage Further the ltkelthood of subluxation or dislocation
18 increased 1f the neck 13 too short and the prosthesis not impacted
mnto the acetabulum by pull of the musculature and caspule.

After being seated m the femur the prosthesss 1s reduced mto the
acetabulum (Fig 91) by making traction m flexion and by thumb

91 —Prosthesda In jan. Somll plece  f boos was insdvertently left be-
biod neck  wperforly (E:‘:(:ty omeEn,F D Am. Suorgevn 24 9397 Ju
wry 1938)

pressure a skid 1s sometunes used to prevent interposition of soft tis
sues With the antertor or anterolateral approach considerable force
13 often necessary to reduce the head into the acetabulum. Repos
tioming the head appears easier with the posterior than with the an
terior approach. ’I‘E?postcnor approach incurs mupimal bleedmg
making transfusion unnecessary except for patients with pre-existing
anemua. After operation, a position of flexton and addaction 18 avorded
because of the posterior capsule inciston, but patients are ambulant
as soon as they are able. Thus 1s often the 1st day particularly when
there has been only a ahort interval between fracture and replacement.

Of 23 patients who underwent the above procedure 16
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were followed up  of these, 12 had excellent results with vir-
tually asymptomatic lups and no restriction of activities,
> {Thus procedure 53 the most logreal treatment of subcapital fractures in
the eiderly or memtally incompetent patient and also for pathologie fractures
secondary to neoplastic mvasion of the neck or head of the feur —Ed )
Femoral Neck Fractures in Childhood, discussed by H R
Mattner® (Martin Luther Unin Halle Wittenbery, Ger-
mam }, may oceur after severe accrdents such as a fall from
@ great height or from a horse or a car accident True fre
tures (not the epiphysiolyses) of the femoral neckh usually

P 33 (il gL el ek (e e e iy Pl o b S
TRy M ferear And mewe necroalt of (o0t ST i
' orthop @ Uafall Chir 45 4 3473 1958

affect the lateral areas (cervicotrochanteric or basocerical
fractures of Delbet) The same problems are encountered as
m sundar fractures m adults and concern posttioming re
tentton and possible complications such gs pseudoarthrosis
formation and necrosis of the head The former complhication
1¢ rather frequent Fast healing which nould be expected 1n
the juvenile organism 1s not alwayvs the case Necrosis of
the hiead 15 not necessarily due to the methad of treatment
such as nathmg TIig development depends on whether or not
the mpury cut off the blood supply
mtlcf:-:;atmcnt use of the Whitinan plaster m abduction and
—.£rnal rotation 18 not sufficient since st may lead to coxa

1) Amh. orthon. o Untal Chis 49 473470 1958,
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vara formation Nerther does extension alone give good re-
sults Carrell and Carrell have suggested treating the more
common peritrochanteric fractures by fixation 1n a cast m
abduction and extension In the less common medal frac
tures nailing may be advisable Despite exact positioning
and immobilization aseptic bone necrosss may still develop

94 (eft) —Twenty-serem months after nalllag fractare feymre sull not o
h\'dlj.lgu!dmduflmhmdc\o-d of e density, bead marounded) sriicale
fiware, i cranial part, abwost disppeared Clinical expmimation showed

. mtacher mail
gmuﬂ?:;éﬁzwm? acele m'f-kmtfmodL .—.é":rémm dinp-
e ivmed e of e o Fexion and extentron.

(Comricrs o Biariner R ARE, ombp. o, Untad Chle 19 475479 1958)
To prevent 1t healing should be folloned by a long period
without weight bearing Mattner suggests the weanng ofa
Thomas brace for about 2 years

Some of the difficulties in management of these fractures
are depicted 1n Figures 92 95

Five-Year Inpatent Study of Fractured Hips was con
ducted by Paul M Beegel® (Central Mamme Genl Hosp-
Lewiston) on 133 lups Average age of the patients was
Over all morbidity due to infections was 226% over all
mortaltty 15% VWhen patients were treated by operstiod
mortality dropped to 13% when they were treated copserva
tively the death rate rose to 20 6% Conservative treatment
such as balanced traction Buck s traction spica or bed rest,

(4) ] Maine M A. 49 8690 March, 1958,
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The authors treated 44 women and 1 man with over all
age of 7838 who had fresh femoral neck fractures by m
serting an endoprosthesis Of the 45 patients 28 sustained
fractures of the left hip and 17 fractures of the right ip The
type of fracture was subcapital without tmpaction 1 33 and
of the midneck type 1n 12 The operntion was done 2 18 days
after the mjury by the posterolateral approach as used by
Austin Moore Inall the patients a Voore self locking Vital
hum intramedullary stem prosthesis was used. This type of
prosthesis preseryes nech length and 18 less apt to become
angulated than many other ty pes less ikels to become loose
with bone absorption and less apt to break After surgen
most patients were able to take care of themselves n ther
homes using a cane 23 an aid

The advantages of the operation as a primary procedure
include early ambulation reduction of hospital stay reduc
tion m cost of the mjury fewer complications and easter
nursing care
> [Careful selection of cases and accurate fitting of the prosthesis may be
expected to give 10 excelient results Replacement of the femoral head
with an intra; llary stem prosthesis 15 m:rcntcd for treatment of recent
;:ﬁpltxédf_xilcturu in patients who are mentally incompetent or aged and

e—

Twenty Year Mortality Statistics on Fractured Hips. Rob-
ert Wedeen Herbert Rosenthal and Paul Muller? reviened
all fractured hips treated at their hosprtal during 1936-55
The fractures occurred 1n 728 women and 210 men Femoral
neck fractures (577) were more common than intertro-
chanteric fractures (361) Although 10 5% of the patients 1
the entire series died 1n the hospital mortality decr
over this period from 12 to 9% There was a higher mortality
rate among patients with intertrochanteric fractures
cause they were older The decline in mortality was directly
related to decrease 1n intertrochanteric fracture mortahty
through better general medical care.

Early 1n the senes most patients were treated by apica 1m
mobilization Operative treatment then ncreased and later
m the senes 1t predominated. The percentage of patients
treated by traction remamed constant throughout. Mor
tality was 6% among 160 patients treated by spica, 9%
among 601 who underwent surgery and 20% among 164
treated by traction The low mortality with the spica method

(6) Bull HMosp. Taat Dis 18 8697 April, 1957
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was probably due to the younger age of the patients
treated Patients over age 80 had a lower mortality when
operative methods were used

In order of incidence, causes of deaths were pulmonary 1n
farcts 30% cardiac conditions 25% pneumonia 20% and
cerebral vascular accidents uremin septicenma etc 25%
Autopsies 1n 20 patients revealed death was due to pul-
monary emboli 1n 10 and to pneumonia i 5

Is Conservative Treatment of Pertrochanteric Fractures
Stll Advisable? H Meyer? (City Hosp, Berlin) reviened
results of treatment in 82 patients with pertrochanteric
fracture Alost patrents were between 60 and 83 though 3
were much younger Average age was 723 vears About a
third of the patients had partial or complete wedgmg The
types of treatment used were simple posittoning between
sandbags 17 patients Braun splint 9 Volkmann sphnt 22
and extension 1n Braun splmnt 34

There were 22 deaths (26.8%) The mortality rate did not
seem to be related to the length of time the patient was 1m-
mobilized Of the patients nho died 17 were poor surgical
nisks. Permission for autopsy on 2 was refused and 1 died of
fat embolism, 3 of cerebrovascular acaxdent and 11 of pul-
monary complications Among 5 patients transferred to hos-
pitals elsewhere the cause of death could not be ascertained

The surviving patients had the following complications
thrombosis in 5 peroneal paresis in 4 pneumonia in 3 wire
nfection 1n 3 decubitus ulcers 1n 1 and pleurisy 1n 1

Results of treatment were good to excellent (the patients
were able to walk freely) in 16 fair to good (moderate re-
striction 1n motion) 1n 30 and unsatisfactory n 8 patients

Because pertrochanteric fractures have a tendency to heal
well and are prevalent in the aged, the author prefers con
servatve to surgical treatment. He believes that surgery
would not have improyed the mortality or morbidity rate 11
the present senes

Open versus Closed Methods in Treating Fractures of Leg
Preston A. Wade and Rolla D Campbell Jr.B reviewed data
on 165 fractures of the tibial shaft (38 1n chuldren) from the
files of the combined fracture service of the New York Hos-
pital and the Hospital for Specal Surgery and on 111 similar

{7) Chirorg 79 515519, Koveraber, 2
@) S B e e peingry yd
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avilian type fractures from the files of Valley Torge Army
Hospital Results of treatment of closed and open fractures
by mternal fixation were simular i the New York Specul
Surgery series except with the use of nails when open frac
tures healed faster In contrast at the Armv Hospital open
fractures healed slover than closed ones regardless of the
method of treatment In both groups however closed frac
tures treated with casts alone healed quicher than open frac
tures sirmlarly managed

There was little relative difference 1n the healing time of
tibial shaft fractures according to the various methods of
treatment used Proper chorce of the best method of treat
ment for each fracture comes with experience for there are
many ways to treat fractures of the leg and each method has
1t3 place

Of 238 fractures of the leg m adults 21 (88%) farled to
unmte The only method free from serions complications was
the use of casts for closed fractures There were no not
untons from use of serews or traction 1n open fractures nor
from use of Lottes nails m closed and open mnjuries The
tughest mcrdence of complications (25%) resulted from use
of plates Among the open fractures treated by this methodl,
the merdence of nonunion was 47%

The authors conclude that good results can be expected
from the treatment of moat fractures of the leg m cluldren by
cast methods alone If the fracture mn the adul 13 closed and
stable there 18 little excuse for open reduction and mternal
finatton It 1s wise to use the mmmum of foreign body 1n
ternal fixation and to rely on casts for bulk support of the
leg when open reduction must be done Thus a mmnnum of
further dissection of bone fragments already m jeopardy of
inadequate blood supply 1» necessary Screws and bands are
useful for obhique spiral and large sturdy butterfly frag
ments Screws have been well tolerated also 1 open frac
tures For unstable segmental fractures of the middle third
of the shaft the Lottes nul gives excellent results Plates
should be reserved for unstable short oblique or <mall but
terfly fractures at either end of the middle third Extensit¢
commmution of the fracture site should discourage appht
cation of internal fixation Unmanageable patients may o¢
castonally need double Kirschner wire transfixation of the
tibta below and above the fracture site and a long leg cast
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when commnution 15 too severe for other methods of treat
ment. If there 1s obivious chnical free motion at the fracture
«ite 11 noncomminuted fractures of the tibia at 4 months or
in comminuted fractures at 6 months 1 the absence of 1n
fection autogenous bone-grafting should be done and 1f pos
sible better mternal fixation apphed.

Artenial Injunies Leading to Gangrene as Complications
of Fractures of Lower Extremities Report of Seven Cases.
According to reports i the iterature traumatic arterial m
jury can be classified as follows (1) arterial contusion and
ensuing vasospasm (2) thrombosis in the area of the n-
Juny or embolism on its distal side onginating from arterral
contusion and mtimal lesion and (3) rupture of an artery

Erkkt V S Roskinen’ (Mana Hosp Helsinki) observed

38,
(9) Amn. ehir et gymacc. Femnine 47-99 114 1958

Afteronrams thows obetrection Iy femora) ‘”’('w’m-ﬁu
Ao chi et mymsec. Feanae 4799114 1958 (COw% of Koskinen, EV.S
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7 patients with fracture and dislocation of a low er extremty
leading to gangrene amputation had to be performed m 6
(Fig 96) The injury was n the leg 1n 6 (Fig 96) and 1n the
nech of the femur m 1 Two patients had a bilateral injury
VMost fractures were commnuted

Exploration in the cases of lower leg njury revealed the
antertor tibtal artery wns strongly compressed betneen the
mnterosseous membrane and the tibia and fibula whereas the
postenor tibial artery was dislocated betw een the fasaia cra
ris profunda and the distal fragment of the ttbia and dis
tended. Neither artery showed rupture but signs of contu
s1on could be observed 1n the adventitia

Once gangrene has appeired amputation 1s the only
method of treatment All potentinl external pressure such
as plaster casts should be eliminated as soon as the first
symptoms of vascular injury appear Spasmolvtics and svm
pathetic blocks <hould be applied or spinal anesthesta msti
tuted Lxtensive incision and fasciotomy should then be done
and any compress<ing hematoma elimmated As a subsequent
measure the arteries hay e to be explored and stnpped of their
adventitia and potential lacerations sutured Arteriectom’
should not be performed before other expedients prove of no
avail Hepann should be u<ed 1f thrombosis 18 suspected.

Fractures of External Tibial Plateau in Persons over 50
Years are reported by Jean Pillet! (Pans) The 43 patients
aged 50-82 were obsernved between 1947 and 1956 Durning
the same period only 1 patient oy er 50 was encountered with
an internal tibial plateau fracture and 14 with T fractures
of the upper end of the tibia.

Intra articular operatron and naihing was done on 23 pa
ttents 1 with a spinoglenoid fractare 1 with a <eparated
fracture without depression and 21 with fractures with de-
pression (I'igs 97 and 98) Average age of this group was
58.9years with a range of 50-74 Results were considered ex
cellent 1n 3 good in 11 far n 4 and poor n 2 In 2 final re-
sults nere unknoun and 1 case was too recent for analysts
Age apparently had no definitne effect on the final result
Operution was performed 3-21 days after injury There nere
no serous surgical complications One woman 77 died of
cardiac and respiratory complications 10 day s after fracture
before orthopedic treatment could be admimstered
TTQ) ] chur 757286 January 1958
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Early mobilization of these patients 1s wuportant. Passne
contraction of the guadriceps was begun the day after oper
ation and active fiexion 1md extension of the hnee was started
on the 6th doy The antenor lateral pateflar approach used

Iy —
uph” {tep} —-Preoperaty; m; of {raeture with depression of left exterml

ubaat teay
paiems S it of

It of Mbet ] c: ? ;!r;{';é&c;mry ?‘y’f&" it
gives an excellent exposure without the nec

essity of cuthn
across any important structure. Active phy sical therapy ﬁrs%
passne and then agamst weght, permits recuperation of
muscie tone and the nm_cuhr joint. When the patient walks
with support about the 75th day hus leg has normal musca

rd
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lature and knee flexion 15 about 90 degrees re-education
walking 1s cssential however to avord a limp which may
become habitual

Nineteen patients had orthopedic treatment without sur
gery of whom 2 were scen very late 3 with depressed frac
tures could not be operated on because of poor general condi
tron and 14 had fractures without depression Average age of
this group was 61 (range 50-82 years) In 2 cases results
could not be evaluated, one was a fracture on the paraly zed
stde of a2 hemiplegic and the other was assocrated with a com
plex fracture mn the other Jeg which required prolonged 1m
mobilization In 6 cases follow up was not obtaned. Of the
rest results were excellent in 2 good 1n 3 far in 2 and poor
m 3 This group mcluded the most favorable and the most
unfavorable cases Of 13 patients with nondepressed frac
tures 1n whom surgical treatment was withheld by chorce
follow up was 1mpossible 1n 6 results were excellent m 2
good 1n 2 fair in 1 and poor in 2. Only one of these 7 patients
was immobtlized 1n plaster the others beeame ambulatory
immediately

It 18 concluded that age has no direct effect on the degree
of function recosered after fracture of the external tibral
plateau and that operation presents no vital nsh and also
yields better functtonal results since patients with severe
fractures with depression treated surgically showed better
recovery than those with less severe fractures gnen ortho-
pedic treatment Anatomic reconstruction of the tibsal artic
ular surface and carly mobilization seem to be essential fac
tors 1n treatment of these fractures

Bicondylar Fractures of Tibla Of 26 fractures of the upper
end of the tibia observed 1n & 3 vear period by J Lataste®
(Par1s) 8 (307%) 1mvolved both condyles Good anatomic
and functional results were obtamned 1n 5 of 7 patients oper
ated on the 2 with poor results required secondary arthro-
desss The pattent who did not haye surgery recovered good
function despite 2 mediocre anatomic result.

Worman, 28 was seen on the 15th day of orthopedic treatment for
Y-shaped tibal fracture with severe displacement, frontal sp]minzf
of the shaft, an articular lesion of the internal condyle and fracture 0
the peroneal diaphysis (Fig 99) A wide internal arthrotomy wal
done with & himited external extra-articular lpproa:h. There nas no
Jesion of the meniscus Osteosynthesis was achieved with 2 narls amdd a

(2) Presse méd 66 116119 Jan 22 1958
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screw  The patient was mobthized immediately The anatonue reslt
was excellent (Fig 100) but the operation was too recent to evalu
ate functional results

Depending on the mechamsm of the bicondylar fracture
the articular lestons may be classified 1n five groups fractare
scpartions, scparition with central sinhing  separution
with peripheral or complcte sinhing separation with tearing
and complex fractures Theae lesions which generally cause
articular disruption and detachment of a lateral higament are
associated with subarticular epiphysial  epiphysial meta
phystal or epiphysial diaphy sial lesions

Treatment depends on the tvpe of lesion but its funda
mental amm 1s immediate or rpid mobilization Orthopedic
treatment 1s generally only indicated in fractures with min
unal displacement In some complex fractures m which any
attempt at osteosy nthesis would be precarious benefit might
be obtatned from plaster immobilization to be followed by
later operation on consohdated fragments if the functional
result 15 poor Operation 1s the 1deal treatment provided 2
pood anatomic approamation and solid support are ob-
tasned. This 1s accomplished by nternal fixation after a wide
arthrotomy usually umilateral sometimes combmed with a
corttcal bone graft or a second nail n certan types of sub-
articular fractures.

Open Tibial Shaft Fractures Immediate Soft Tissue Clo-
sure. W Adran Freeman and Arthur L. Garnes® (Harlem
Hosp New York) advocate immediate wound closure in
open tibial shaft fractures because the foft parts heal within
14-21 days repeated contamiation of the wound 13 avorded
induratson and scarrnng are mimmized repeated dressings
are unnecessary ambulation 1s earlier hospitalization 13
shortened and medical cost 1s minimized

In the ambulance phase management entuls contro} of
hemorrhage prevention of further contammation and f<a
tron of the extremity for transportation During the emer
gency ward phase physiologic and chemical deviations are
corrected the integrity of other 1ital structures and organs
18 determmed and antibiotic therapy 1s nstitated

The operating room phase consists 1 debris surgery and
reconstructive surgery In the former the objectnes are
Ty Am. J Sarx 95 415424 3 rcb 1958
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cleansing or preparation of the extremuty removal of devi
talized and disorganized tiasue by debridement and explo
ration of the wound Before during and after debridement
the wound 1s irnigated with a large volume of sterile saline
The objectives of reconstructive surgery are repair of vital

Flg 101 —4A
left

lew of fracture {
upper third
ey uﬂ.l.((ll;qsrg)uy f Freeman, W A, and Garnes, A. Lot Am J § 4

structures blood vessels nerves and tendons reduction and
mmobilization of the fracture in the simplest possible man
ner and closure of the shin without tension

Tension 1s one of the greatest hazards to effectine wound
closure The length of the laceration or diameter of the
wound seems to have httle relation to healing 1f tension and
wnfection are avorded. To ehimnate tension some type of
skin graft may be mdicated. Since free shin grafts w]lI; o
remam aline when applied to exposed bone pedicled ﬂ:;:
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Fix 102 (left) —Soft ti ve mound orer

{racture before surgery
Fg 103 (Agbt) —Heabing of woft tinoe defect chosed with Wpedicled contlgwont
okin fap 22 momth

o Frecman WA and Carmes, A L3 Am J Swrg 95 41542

(Caﬂiui
Marek, 1958.)

are used These may be obtained from tissue adjacent to the
defect (Figs 101 103)
» [Delay in defmtive care of open fracturu’ untl a more convenlent tg::

immoby f the
e o e Tracturcs ne loned raceures and tras elmicate mos
of the danger {aced by the patient.—Ed.]

Subastragalar Dislocation (Luxatio Pedis sub Talo)
Follow up Report of Eight Cases 1s presented by Hans
YWalther Larsen * Subastragalar dislocation imphies a disto-
cation between the talus on the one side and the navicular
and calcaneum on the other 1n such o way that the talus r®
mams 1n 1ts normal position and the navicular and calcaneum
retamn their connection with the forefoot. The dislocation
has been classified mto four groups medial (supmation)

) Acta chir scanting  11) 380 392 1937



FRACTURES DISLOCATIONS SPRAINS 175

ateral (pronation) anterior and posterior To cause subas
ragalar dislocation the wjury must be severe and the foot
nust be 1n a position that 1s favorable for the occurrence of
such dislocation The condition occurs generally as the result
f a spring plunge or fall from a great height or when the
satient falls winle the foot 1s fixed It can also result from di
rect injury

Medial dislocation 18 the commonest form of subastragalar
dislocation. Clinically the condition resembles club-foot de-

and
and caleanenm, Joose gplinter from astragalar
(Coartesy (!‘r-cn,H:\v Acta weandingy 113 3

£

between

can be obeerved.
1987)
formuity (Fig 104) Closed reduction ss done by bending the
knee to an angle of 90 degrees placing the foot m plantar
flexed position then drawing the forefoot distally The foot
18 pronated and flexed dorsally and the normal position thus
Tegained

Lateral dislocation 18 the next commonest form At the
time of the accident the foot 18 pronated and flexed dorsall
The anterolateral corner of the talus 1s pressed against tl{e
antenor caleanean process which then acts as a fulerum fo
the motement. When the dislocation occurs the talona\xcur
tar and interosseous talocalcanean higaments are torn Oft.
the deltoid Iigament 1s sex ered also causing damage to b]oOc:;
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vessels nerves and tendons The position of the foot re
sembles that found n a flat foot When performing closed
reductron an assistant grasps the forefoot and heel and
draws m distal and plantar direction The operator stands at
the patient s sude grasps the lower part of the leg with one
hand and at the same tune presses the calcaneum on lus
flexed knee He can thus direct the head of the talus and the
foot with the free hand

Antertor dislocation 1s the Jeast frequent form of subas
tragalar dislocation Chinically the heel 1s flattened, whereas
the foot 13 extended but has manly retamed its normal direc
tron Tor closed reduction the foot must be drawn distally
to such an extent that the postenor surface of the calcaneum
18 released from the sulcus tali An attempt can then be made
to chrect the foot bachward

Posterior dislocation 1s recogmized clintcally by a project
g heel a shortened forefoot and yn the main retention of
the normal direction of the foot (Fig 10>) In closed reduc
tion the forefoot 15 plantar flexed with release of the nech of
the talus from the upper edge of the navicular the heel 1s
drawn in plantar direction to release the postertor astragalar
process from the sulcus ealcanet and the foot 1s drawn dis-
tall

I‘}ollo“ up of the 8 patients treated show ed that subsequent
results were good m all with uncompheated dislocations and
those accompanted by minor fractures All had freedom from
pain but most had shight though not mcapacitating hmita
tion of moyement 1n the subastragalar jornts All were able
to resume their former employ ment. In I comphcated dislo-
cation the result was not good and the patient had pro-
nounced ltmitation of motion and arthrotic sy mptoms

Treatment of Fractures of Os Calcis should be guided ac
cording to Morton H Leonard® (I'l Paso Tex) by the
< ray findings Mild frogmentation of the tuber of the o3
calcis without joint involyement the result of a direct blow
can be treated by brief plaster immobilization. An 1njun
with considerable di placement of a portion of the tuber
which exerts pressur¢ on the skin and threatens to cause ne:
crosis requires manipulatton or open operation The usual
routme with pattent who do not require gurgerv 1s to 1mmo-
bilize the foot and nkle in a short leg cast for 3-0 weeks
TT05) AMA Areh S 5990997 Decrmber 1957
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of the lateral wall of the os caleis under the depressed portion while
traction 1s being maintained on the heel via the harschner wire, The
depressed portion of the posterior facet of the os calas 13 elevated and
1tion 1s mamtained by bone graft placed n the resultmg defect.
omogeneous rather than autogenous bone 15 used to avord further
disabihity in a donor site. This practice 15 1mportant tn industrial cases.

The joimnt 15 nln'ﬂrdrd and, 1f possible the ledge or Jedges are viso-
alized This vismalization 1s dificult Packing the bone mto the defect
may produce a diastas:s of the jownt surface hence x rays are made m
the operatingy room to assure that good reduction has obtamed.
1f st has not any displacement 1s corrected, If the articular surface 8
comminuted elevation of the fragments permuts eacher fibrous fo-
ston and shorter disability The tourmauet, which 1s always used, 13
released and hemostasts secared The wound 1s then closed m layers

A long leg plaster cast with the knee at 45 degrees to relax the g1+
trocnemius muscle 15 apphed with a prece of rolled felt molded mder
the fbular malleolus to present spread of the lateral portion of the
fractured os calas The pin 1s incorporated n the cast. Even when
good reduction 1s not obtarned because of communution of the artscular
facet which does occur the end results are most mmf:lcwze'rhc [
vere valgns deformihy  which sometimes resulted after
method of treatment, 13 no longer present. The fibrous fusion that
apparently occurs in the subastragalar joint as 10 the Bohler
gives a paunless foot n shorter time.

The long leg plaster is left 1n place for G weehs, then cut down 50
the patient may start knee motion and worn for an additional G\m;
Werght bearing 1s not permitted until the graft has
sufficiently as indicated by homogeneity of the trabecular pattern o1
x rays. Revasculanmtion 1s usually complete n 12 weeks, bmm‘c‘:ic
rate depends on whether cancellons or cortical bone has been :
\Vhen more time seenis necessarv the patient carries out non weigh!
bearing mobiizing activities during the Wmung(rcnmi

By use of the described technic Leonard often 1¢ able tg
return 2 man to heavy work within 4-6 months He has ha
no experience with early mobilization m smash fractures
> [The arguments set forth in this paper are convncng and the ""fg
mmpressive. The same fractures can be soccessfnlly treated by restoring -
tuber joint angle, moldimg the fracture fragments with the Ber reds
sor and mamtaming redoction by a plaster cast thst incorporates 2 P‘i
throughﬂ)eosnlmandasccondpmt_hrcuxghlheﬂbh.Iiﬂmcpl‘%ﬂ‘gIe
are permutted carly partal weght bearmg the soft new booe w e
smoothed out by mosement of the jomt surfaces and few panful arthr
subtalar josnts will resut —Ed ) re

Some Sigmficant Aspects of Fractures of Calcaneus ne !
studied by Arnold D Piatt® (\Newark O) The tuber joit
angle, termed also the salient angle the angle of incidence
and Bohler s angle 1s formed by the intersection of g hne
drawn from the posterior superior margin of the tuberosity
to the high pomnt of the posterior subtalar articular surface

(6) Radaloay 69 831 Icecmber 1957
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pending on an intact cortical structure Normally the sub-
talar jomnt permits lateral tipping of the foot to adjust to un
even surfaces In most calcaneal fractures the major impact
usuzlly falls on the posterior subtalar jomnt surface Conse
quently the eventual function of the foot after this injury de-
pends on what happens to the subtalar joint and how much
secondary fixation 1s allowed to develop 1n the foot. Trau
matic osteoarthritis may oceur as a late compheation with
prolonged disability especially when the joint has been
damaged and distorted

When the injury causes upward displacement of the tuber
osity the site of msertion of the Achilles tendon 1s displaced
upward which has the effect as of lengthening the tendon,
causing difficulty 1n <tanding on tiptoe There 15 also 1m
pairment of the normal heel and toe movement in walking
which depends on the power of the calf group of muscles
Excessive passine dorsifiexion of the ankle jomnt occurs con
comitantly When broadening of the heel results from ver
tical crushing and lateral displacement of the outer bone frag
ment a disability may result if there are associated mal
union and excess bone formation beneath the tuberosity
Pain 1s most often present on w eight beanng or whena valgus
foot derangement 1s the aftermath from this type of njury
Valgus deformity of the heel usually 1s due to displacement
outward of a large posterolateral segment of the calcaneus.

In fractures of the os calcss the disability may not be 0
much malunion as the indirect effect of the fracture on the
latern! balance of the foot due to involvement of the subas
tragaloid articulation and the resultant traumatic arthnts.
The tendency to joint dismtegration 1s lessened by good
anatomic reposition

The amount of compression and commnution 13 directly
related to the force of the momentum There scem to be
tno farrly constant patterns of crush fractures of the calez
neus The commoneat 13 depression of the anterior portion
of the lateral major fragment, with bulgmg outward of th!;
lateral wall The depressed fragment lies nside the latern
wall Another major fracture line may appear horizontally
from the crucial angle to the posterior border of the tuberos
ity The tuberosity 13 forced upward and backward relative
to the body becoming weparated from 1t as the pnmary frac
ture line opens u;  The fractured portion of the sustentact
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lum tali and medial part of the bone 1s driven downward and
mward Commnution may be so extensive that the entire
subtalar joint may be shattered and even the cuboid joint
mvolved In the other pattern of crush injury, the confor
mation 1s almost the same except that a secondary fracture
line runs behind the joint across the body so that a large
ptece of unbroken bone which 1s the outer half or two thirds
of the posterior subtalar jont surface 13 depressed into the
spongy portion of the body The tuberosity 1s mn normal
alinement with the body Foreshortening of the calcaneus
occurs

THE SPINE AND PELVIS

A Paychiatrist Looks at Backache Problem. According to
Joseph Deuel Sullivan™ (New York Hosp) backache 13 a
simple complaint that often has a simple cause and a simple
remedy will suffice. However this simple complaint often
masks psychophysic complexity The patient with backache
may be 1n the first stages of psychologic mvalidism There
may also be an undiagnosed local condition which has be-
come a central pomnt of hostility between the patient and
physician Either or more commonly both of these cond:
tions are present when psychiatric help 18 sought. Most pa
tients with back pamn have some local conditton which
causes the pam

The psychiatnist 18 called 1n usually after the symptoms
have been long established and generally he 18 faced with a
patient who has chromic disability and psychologic nvalid
1sm. Therefore 1t 18 hardly worthwhile for him to distin
guish between psychogenic and orgamic cases Back disa
bility may anse when unbearable anxiety 13 the driving force
leading to the disease or mjury and also to delayed or indefi
nutely postponed recovery Under such circumstances hos
pitalization operation physiotherapy and exercise may have
little value Unless the sources of these feelings of frustra
tion are remon ed or at least externalized through discussion
or the patient 1s somehow grven new hope he may remazin 11}
Pevchotherapy does not directly mfluence the physical find~

(7) Rbewnatleos 14.20-27 J rmary 1958, '

ks



182 ORTHOPEDICS AND TRAUMATIC SURGERY

mgs but it attempts to deal with the <ources of frustration.

When flight nto tliness 1s suspected many back patients
have a shell of pride 1nd exaggerated toughness or psendo-
virility which makes them unusually contemptuous of the
gentler methods of psychotherapy When the therapist does
penetrate resistance and reaches the patient, brologic heal
ing forces amchorate the physical disability

The patients concept of backbone may be associated
with impheations of lack of character perseyerance or cour
age Spmal mjuries may prosvoke ideas of impotence or p
ralysis The thought of operation for 1 disk or a fusion may
reactinate fears of death or memingitis \Most people are not
too much troubled by these things or if they are, they deal
with them quite well but there are those who for one reason
or another may hayve been espeaally proud of the “strength
of my back Tlus attitude 1s unfortunately common among
physically strong men, athletes and worhmen among whom
back injunes and hypertrophic ostcoarthritic changes are
common. Seseral possibilitics artse here to prolong con
valescence The longer the recovery  the greater may be the
compensation to the pride of the mnjured patient Often the
future 18 looked on much more blackly than the reality
warrants

Old neurotic difficultics or character conflicts may be
Irghted anew by back pamn where 1t occurred before ata psy
chologically important time 1n hfe eg a patientasa young
girl may have had backaches associated with menstrual pe
riods The back pam 1s Likely to mahe the patient awase
again of long forgotten necds Because of the patient s OWT
helplessness he may find again the pleasures of dependency
and dommation which may now be exerted over those who
are bound to him by sympathy and rcsponslbxlltv

Alany psychoneurotics present themselves with a (701“t
plant of backache To these the physicran has his gm\?
chance of doing damage. Such patrents may be thoroughl?
interviewed and examined without undue focusmg o 'h:
low back or the orthopedists particular field of imteres
Some doctors check and rechech organtc possibilities out 0
pseudoscientific completeness Such examunations and x ra‘
studies are ltkely to do the patient more harm than good- m

Patients with morbid depressions that are not clmically
obvious experi (e meffectineness lack of interest mpo”
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Studies were made on 25 cadavers with cen ical osteochon-
drosis and no listory of paun and on 3 with a chmeal history
of shoulder and neck pain Contrast medium was njected
mto the vertebral vem before 1ts entry into the brachio-
cephalic vem In chinically asymptomatic cerical osteochon-
drosis the vertcbral venous plexus was narrowed 1n the
area of the disk and margmal spurs of the upper and lower
vertebral plates (Tig 106) \bove the narrowing only shght

rteny of
masclf, 15 O e T e 4T
widening was noted The contrast medium cireum ented the
area of degeneration flowmng through the anastomotic chan-
nels and the less affected vessels on the oppostte side. ;

The findings differed 1n the specimens with a history ©
shoulder and neck pamn In one the longitudinal verteb
simus was visible only 1n the upper part of the cervical spine
In another specimen the narrowing of the internal \enous
sy stem within the area of degeneration was only vaguely ap-
parent. In a third specimen the longitudinal vertebral sinus
was exceedingly slender and bilaterally compressed
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Of 445 patients with suspected protruded inters ertebral
disk 161 (36%) werc operated on In 121 a protruded disk
was removed without performance of fusion whereas in 26
patients removal and fusion were performed Among [4m
whom a protruded disk was not found at operation fusion
was performed 1n 8 About 73% of the 445 patients also had
sciatic pain

In 384 patients the back pam was of mixed type, the ex
act nature of which was difficult to determine. Backache,
brought on by activity and relieved by rest, represented 8%
of the entire group Usually some mechameal fault 15 pres-
ent 1n such cases though it may not be demonstrated by
x rays Rheumatoid spondylitis was seen mn 131 patients
(6 5%) Pain and stiffness in the morming obntous hrmtation
of motion of the spinal column and limitation of chest ex
pansion are important diagnostically especially before the
x ray signs become apparent. The 55 patients with coccy
godvma were for the most part psychoncurotic. Fiftv two
(26%) had had antecedent trauma Spondy lolisthesis and
spondylolysis were seen 1n 57 patients (3%) These condr
tions are readily diagnosed by satisfactory < rays. Tubercu-
losis of the spinal column seen 1n 38 patients may be easily
missed particularly i the early stages when the x 12y
changes are minimal or absent.

Damage to an intervertebral disk may occur and fre-
quently may cause transient attachs of back pain with or
without sciatic extension Such damage without actual pro-
trusion of a dish or disks may lead to subsequent < T3%
changes To say on the basis of < ray studies alone that
such a lesion 15 the cause of a patient s pamn does not seem
justifiable

Consideration of Pre-existng Conditons, Congenital aod
Acquired In Preplacement Spine Examinaton According
to Wayne A. Simnl! (Washington Umiv ) abnormahtie?
that will be discovered 1n an adequate pre-employment X 1Y
study of the lumbar spine re. anteroposterior lat
both posterior oblique views fall mto these gronps
(1) conditions secondary to disease, acute or dcg‘eﬂﬂ;]
tive (2) conditions secondary to trauma and (3) congen!
anomalies

Hemuvertebrae congenital scoliosis secondary

(1) Rsdlalogy 70 654 650 May 1958,

to it of
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the 5th lumbar vertebra neural arch defects with spondylos-
chius or spond) lolisthesis and umlateral sacralization or
lumbarization are of major importance These abnormal
ties which often are the cause of pain and mstability are not
compatible with good function m a man expected to do
heavy labor

Acceasory ossicles unfused epiphyses spmna bifida oc-
culta hiatus canalis sacralis complete or partial failure of
segmentation 1 the mid or upper spine bilateral sacraliza-
tion ossihed ligaments absence or abnormalities of the
spinous and transyerse processes and kissing” spinous proc
esses are not of clinieal significance Denving employment of
amy sort 18 not justified on the basis of discovery of one or
more of these conditions 1f unaccompanied by physical
signs Vanations 1n degree of lordosis or angulation at the
Iumbosacral junction are equally unimportant unless based
on an actual abnormahty such as soft tissue contracture in
the low bach.

Healed or asymptomatic fractures of spinous and trans
verse processes are relatively umimportant. Healed frac
tures of apophysial facets or 1 ertebral bodies are more apt to
be associated with damage to intervertebral disks and with
nstability

Congenital anomalies most apt to be confused with trau
matic changes are unfused epiphyses and accessory ossicles
Another developmental abnormality often mistakenly con
sidered acutely traumatic 18 spondylolisthests Perhaps even
more commonly reported as traumatic 1s the wedged verte
bra of healed Scheuermann s disease

Roentgenographic Abnormalittes in Soldiers with Low
Back Pain Comparative Study Frederick T Fiacher Mur
ray M Friedman and Robert E Van Demark? (Bruns Gen’l
Hosp Santa Fe N M) report x ray findings 1n 200 soldiers
aged 19 51 who presented themselves consecutively because
of lumbar and sacrothae pain. Practically all had had strenu
ous military traiming and many had been in combat. For
companison 100 soldiers who had never had bacl mjury or
pain were also studied.

Spondylolisthesis was present m 29 soldiers n th
group compared wath 6 1 the control group Of these 28
bad true spondylolyms Twenty four had bilateral defects 1n

€3) Am. J Rocutyencl 79 673676, April, 1938,

¢ study
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the region of the pars interarticulans of the Sth lumbar ver
tebra and 4 had umilateral defects Of the 28 soldiers with
spondylolysts 17 had a<sociated spondylolisthesis Fourteen
had assoctated spina bifida occulta of the 1st sacral segment
—an ncidence of 50% compared with 39% for the entire
study group

Of the 29 subjects with <pondylohisthests degenerative
arthritis oceurred 1n 6.9% narrowing of the lumbosacral m-
tervertebral jomt space 1n 13755 increased acwty of the
Jumboecacral angle mn 69% and rounding of the anteror
margin of the <acrum m 20%

Degenerative arthritic changes in the lumbosacral and
racrothac joints were found mn 9% of the study group com
pared to 5% 1n the control group Three subjects i the symp-
tomatic group presented moderate to advanced changes of
rheumatoid arthritis of the sacroiliac joints Narrowing
the lumbosacral nters ertebral joint space was found n 17%
of the symptomatic patients compared with 11% 1o the con
trol group An ierease 1n the acuity of the lumbosacral an
gle was encountered 1n 5 5% of the patients compared with
2% 1n the control group ;

Persistent Backache, one of the commonest complamts Od
man has many causes according to Edward L. Comperean
Wiham T Kernahan Jr? (Clicago) Etologically pef
sistent backache can be subdivided into five types chronr
low bach stramn osteoarthritis of lumbar articulations ¢of
gemital anomalies of the lumbosacral region chronic nflam-
matory lesions of the lumbosacral jomnts and metabotic &13
turbances of the muscles ligaments and jomts 1n the lower
back.

Most patients with chronic fatigue characterized by pef
sistent backache lead sedentary Inves and rarely particapate
m outdoor activities Many of these work daily at tashs they
find uninteresting or onerous Tired housewnes ofice
workers and schoolteachers make up the largest group of p2
tients who are grien the diagnosss of chronic back Smi
These patients complamn that they have no appetite and &
tired all the ume. They appear hstless their tissues are
flabby and there 1s a lack of tonus 1n all the muscles. L‘gtt
ments which should be strong and taut to support the gred
TG L Qi b America 42 299307 Jesmry 195K
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load of the body where the spine jomns the pelvis are re
laxed and clongated

Another large group with chronic low back strain 1s com

posed of persons who have had severe mjuries to muscles or
hgaments

Relaxation of ligaments of the pelvis including the lum

bosncral articulations occurs during the latter months of
pregnancy Additional stretching of the sacrothac and sym
physial higaments occurs at the time of delivery This may
be the beginning of persistent bachache that could be pre-
vented A lumbosacral corset should be worn for 6 weeks
after each pregnancy and delnerv to protect the higaments
until they regain their normal length and consistency

Osteoarthntis of the lumbosacral gpine may include the
erosion of cartilage witlun the articular facet joints spur
formations around the margins of the articular facets and
the more obvious marginal osteophytes on the contiguous
portions of vertebral bodies Osteoarthritis results from the
mimmal traumas produced by evervday activities Marked
osteoarthritic changes are commoner in the spines of per
sons who have worked at hard physical labor for many years
Any degree of instability of the articulations m the lower
lumbar spine increases the wear and tear on the articular
facets and upon the margins of the vertebral bodies Re-
peated overloading of the spine as in hifting and carrying
heavy objects results in reduced elasticity and efficiency of
function of the intervertebral disks The disk space becomes
narrowed resulting 1n increased motion between contiguous
vertebrae srritation of one vertebra agamst the other in
creased range of motion 1n the facet joints and shifting of
weight back onto the articular facet joints Wear and tear
changes follow producing edema of the ligaments facet de-
generation and osteophyte formation. Similar changes may
follow surgical removal of an intervertebral disk without
simultaneous arthrodesis of the spine.

Gradual disintegration and dehydration of intervertebral
disks 1n the aging process are also causal factors in osteoar
thritis of the spine. Scoliosis or lateral curvature of the spine,
15 usually associated with tiluing of the 5th lumbar ertebral
body toward one mide. This tilt results in an unequal distrbu-
tion of weight on the articular facets and leads to early de-
generative arthntic changes 1n the overworked articular
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facet jomts <ometimes ciusig <evere persistent backache

Congenital 1nomalics w fich may make the Jower back sus
ceptible to strain or arthotis melude spondy lolisthests
anomahes of the articular facets and sacralization or hem
sacralization of the 5th Jumbar vertebral body  Spondylo-
listhests may be bresent before birth as a desclopmental
anomaly  Tiis condition rarels causes bachache dunng
clildliood or adolescence Because of the defect m the bomy
arch at the lumbosacral Jomt< the lgaments and moscles
fust support the entire weight of the body These overbur
dened hgaments mas become clongated and swollen and
Cttse peraistent bachache

Abunormal rotation of the articular frcets known as tro-
pram results in greater stram on the capsule and hgaments of
these joints and greater than normal wear and tear on the
articular facets Depeneratine changes which follow may be
expected to cause persistent backache

Sacrahization or hennxacralization of the 5th Inmbar ver
tebral body results 1n 1n abnormal aLcessory joint or josmts.
The butterfly wing shaped enlarged transverse process
the 5th lumbar vertebr has poor articulation with the @
cram and m mm instinces the wing of the shium \love
ntents between the Sthh lumbar vertebra and sacrum cause
friction and irritation across the superior portion of the sac
roflic joint Such friction and irmtation ma) be expected to
produce local reaction of edemn of the hgaments and lame-
ness The complamt of pattents thus ~ffected 15 that they are
never entirely free from dircomfort or low back pan.

Chronte inflammation of the Iumbosacral area mas cnUS;
edema and congestion m the subcutaneous fat ligaments an
tendinous attachments of muscles to the sacrum and slam
Chronie mflammation may be caused by focal infecnon such
as chronic tonailhtiy an abscessed tooth gallbladder or u;l
nary tract disease Locahzation of inflammation m t ;
Tower back area 1s more Iikely to occur 1f the mu-cles an
Iigaments are edematous from bemng stretched and overre-
laxed as a result of malposture or other atatic conditions .

Patients who are emotionalls tense mav find 1t impossible
to relax Anxiety fears or worn often confined to the sub-
conscious can produce mental tension w hich 1s reflected m 2
concurrent merease 1n muscle tonus Prolonged h‘PC"w"'ch
1ty of muscles interferes vyt normal eirculation of hhmp
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necty o Ussyeq cmstentpassnccongcsuon Within any sofy
e tendemcu and

ac

Arthrite nd Other loy, de mfcctmns m
lower bacy areg may algo Cauge pcr.mtcnt
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more than its share of body weight and strain this <acrotliae
Joint should also be fused Painful ostcoarthnitis of one or
both sacroiliac jonts 18 commonly associated with or sec
ondary to sacralizatton of the 5th lumbar vertebral segment.
Chronic inflammation m the lumbosacral area may be
canscd by rheumatord arthritis m the articular facets The
resultant edemn and congestion of the muscles and ligaments
1y cause persistent backache I thromyositis alse produces
chromie backache Heat and mas<age or the use of an ortho-
pedic corset or brace afford httle relief Markedls tender
arcs desygmated as  togper pomts  should be myected with
1% procaine contameng, 1 or 2 cc Hydrocortone” \ hen the
problem 19 prumanly one of low grade congestion or n-
flammation 1 the soft tissties 1n the lumbar and lumbosacral
arca carefully supervised exercises are recommended
Treatment for persistent backache associated with osteo-
porosis should include usc of a strong back brace a diet nch
m protemns vitamm 1D an alcohol solvent such as Dns
dol” and by buffered sex hormones
Vertebral Shipping by Rotation and Its Clinical Impor
tance are discussed by K. Rembardt! (Hamburg) This con
ditton 15 revealed radiologreally by a Jedge or step m the lat
cral contour of the spie (Fig 107) and hns cometinies been
termed erroncously lateral displacement’ The ledge pre-
sented by the vertebral column results from a rotary move
ment executed mn the apophssial articulations themselyes
around an axis passing through the base of the spmous
apophysis or through a pomnt further bach The yertebral
body represents in some way the large hand (pointer) of ro-
tation and the spmous apophysis the small Consequently
lateral deviation of the vertebral bods exceeds that of the
spuous apophysis In anteroposterior profection the base
of this posterior apophy ms contributes considerably more to
formation of the radivgriphic 1mage than 1ts pont and lat
eral deviation of the latter often remains concealed (Fig
108)
Of 88 patients (69 men) with shipping by rotation only 4
presented marked scoliosis In 15% there was moderate 10
31% shght and 1in 30% mimmal scoliosis. In 19% scohons
was completely lacking In most patients with marhed of
moderate scoliosis the vertebral cunature had appeared at
() J radol et ket | 38 905915 Sept -Oct 1957
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an advanced age Rotary shpping may appear with congemn
tal scoliosis but this 14 rare

The author believes that degeneration of the disk 13 usu
ally pnmary and that scohosis 18 often the result and not the
cause of rotary shipping 1n opumon shared by many Re
sults of this study support this concept.

Spondylotic prominences were present at the level of ro-
tary shipping 1n 71 patients In 28% of these the dishs were
not thinned at the pomnt of rotation The 17 patients without

107 (heft) —Sh; f vertehra rotaton, Sccond lumbar
1-1',! )LDd.l pping o by vertehra profects

towa rotation dorsal axin.
"iﬁ( )_mofmmwmhmmdmdmm
:_hnhmi"hdh.. f sploons process. Latera] displacement of body s more procoumeed than
apophysis.
( of Reinbardt, K. J radiol. et électrol 38 905 91§ Sept.-Oct., 1957)

these prominences had slipping of recent orgin A nucleus
pulposus because of 1ts swelling favors rotary slipping
more than a degenerated flattened nucleus In most cages
there was displacement of the articular apophyses 1 a cra
mocaudal direction Exact venfication of this at the pomnt
of rotary shpping was often impossible because of the non
orthogonal projection but 1t was sometimes demonstrable
by tomography

Rotary shipping 1s impossible without subluxats
physal articulations in the horizontal plane physilogic ro-
tation ceases when subluxation beging The tendency to ro
tation 15 perhaps also provoked by anterior flexion of the
vertebral column When this 1s strong in a normal calum
the possibibity of lengthening the range of the ares can ];lc

on of apo
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used to the imit In the extreme position reststance of liga
ments and disks as well as of antagomistic musculatare ex
ercises a torsion force which the vertebrae cannot resist if
therr hgamentous and diseal junction 1s altered If the palm
of the hand 15 placed on the Ine of the spinous apophyses
while the patient flexes the trunk an increase in scoliosis 18
demonstrated by a shght curve in the vertebral column

Rhotary shipping was toward the right 1n 60% of cases.
Changes at the lumbosacral junction are of particular -
portance 1 rotary shpping In 116 there were 6 lumbar ver
tebrae m 15% the last Jumbar vertebra was not fully de-
veloped 1n 5% the tleolumbar Ligument was undaterally
calctfied 1n 74% the last vertebra was out of almement and
thus assumed a position of rotation

Rotary shipping may mvols e one or sev eral v ertebrae. Two
vertebrae were my ol ed 1 20% of tlus seres 31m 5% and 4
or 51n 1% In patients with scoliosis slipping was located
mosth 1n the caudal portion of the cunature often m the
cramal part and rarely even higher In most slipping was
located 1n the lumbar vertebrae The 4 cases of shppmg ©
the dorsal vertebrae were m women The axis of rotation 18
determined by the form of the articular apophy ses Rotation
around a ventral axis 13 impossible 1n the Jumbar spine be-
cause of the sagttal position of the articular processes.

Rotary slipping often causes a sensation of nstability 10
the lumbar region and 80% of the patients had radicular 03
lumbar pun Prostatic hy pertrophy was presentin 28G an
man} patients complained of sesual impotence Fadnev dis
case nas present in 9% and stomach lesions mn 5% There
were too few cases to establish any correlation between the
spmal difficulty and visceral symptoms or disease.

Resdual Spinal Injunes from Automotive Crashes Buo-
mechanical Considerations of Preimpact Impact and Post
impact Factors Involved 1n theirr Production. Jacob he
lowshi* (St. Joseph Mo ) reports results of a study of 250 ps
tients who had injuries followng automotive acadents
Injuries lasting for weeks or months were 1o the neckn 1 f
patients 1n the low back 1n 100 others and 1n both neck an
low back m 50 About 80% of the sehicles mvolved were
automobiles

To date, seating has been related chiefly to the poten”

(3) South M J SI 67172 3M rch 1958
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spinc i 609 of patients about a third of whom were dmvers.

About 80% of the accidents were collisions less than 45%
of which mvohved automobiles Linear more or less con
centric acceleration/deceleration  patterns  predommated,
Siighitly less than half the cervical mjuries were due to rear
end impacte  angular and forward collisions ranked next.
About 25% of back injurnies resulted from forward impacts,
with rear-end collision and roll-overs ranking next The
order of frequency for mixed lesions were angular “roll
over’ forward and rear end 1mpacts respectively

Because of the many varables molved 1n automotve
crashes clinrcal results are often obecured somctimes even
by extraspial complications as well as by accessory find
mgs Spinal x ray studies were negatine an 173 patients
Houwever before dismussing the ubiquitous diagnosis of

spramn 1 these patients 1t should be remembered that the
tensile stresses operating to mamtamn the intrmsic equilib-
rium of the spme (dish versus mterlaminar and interverte
br1l ligaments) predispose the spmal column to spramns €3
pecinlly if there are spinal defects or deficienctes g fro
L T tly ashed to treat mjurres resultmg
T Jo e who 1 oty e o et T 2
tlons devised to help reduce injurles to the spine and spiml cord
pliysicaans should be Interested n and should actively advocate the 2dep-
tion of, measures which will help prevent such injuries.—Ed.)

Total Rehabilitation of Spinal Cord Injury Patient. A. Es
tin Comarr® (VA Hosp Long Beach Cahf) emphasizes
the need for the physician who cares for the spinal cord
jury patient to know and understand the patientasa whole
His general physical and neurologic condition should be di;‘
termined in detall orthopedic status known and financi¥
emotional and marital problems understood Only then @t
a well planned physical rehabilitation program be outlined
Tor a team to be good each member of the specialist groaP
must know the status of the patient in regard to whatever
medical complications ma)y exist

A rehabilitation program cannot be planned long 1n ad
vance as daily changes 1 the patient s condition require flex
ibility An operaton may prevent attendance at physica
medicine session et stretching the limbs can be done at
the bedside The Hubbard tank may relieve spastictty 1%
most patients butin some 1t creates greater spasticit) One
T@® 7 Indlan 3 1 5 19281949 December 1957
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patient demands more massage, another complains 1t aggra
vates symptoms.

The programs practiced by rehabilitation sections at the
author s hospital melude physical occupational and correc
tie therapy Once the basic medical program s satisfactorily
1n progress a counsehng psychologist decides when the pa
tient can start vocational trammg Socal service relieves
the physician of such problems as finances and housing for
the patient s family dunng and after hospitalization, con
tacts varous other agencies and employers and lays the
groundwork for early discharge. The psychologist deals
with personality problems which are noted and a special
service provides recreation for the patient.

Because of a great deal of overlapping of functions all
facilities should be 1 one area to permit consultations
among departmental staffs The corrective therapists must
have the bracemaker close by for adjustments or correction
of braces, the physical and occupational therapists must
discuss the progress of a quadriplegic and the vocational
counselor must confer with the educational staff occupa-
tional therapist or perhaps the manual arts therapist to es
tablish the panent s interests Yet it remains the physican s
responsibility to co-ordinate and be final advisor to the pa
tient. He must use sound judgment 1n determining when a
patient needs encouragement and when force mught only
produce chaos Only the physictan with understanding of
the medical and psy chologic burdens of a patient of this type
can return a self sufficient citizen to the commumty
> [Motvation 1s the most essential element in snccexsful rehabilitation of
!heplhmtmthparua]orcmplderuccnonofthe cord. If the
patient iy determined to develop and utilize all that he Ieft, he bas a
x00d chance to become again an independent tmt of society He will need
the combined facilsties o{g: wcll-equipped and adequmately staffed rehabih
thon center An hour esch day of pl and/ar occupatioml therapy
%mndﬁmd:ddmdrmﬂt e must be in a complete

demands his best efforts for 6 or more hours da lftcrdnyx.ii:h
to be suceeasfal i hns wish to become rehmbilitated For those who take

full sdvantage of the ty time, cfiort and mterest vailab
to ﬁlhcm, the end result far more than jushfies the th.:Emde * e

eedle Biopsy in Differential Diagnosis of Destructive
Processes in Vertebral Columm 15 advocated by A. Koch
E A Van Slooten and ] ¥ Hampe! (Amsterdam) if rou
tine diagnostic methods are unsatisfactory and if sey ere pamn
or medullary compression signs are present.
(1) Arch. chic meerl 10 4150 1958
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METHOD —A special needle with a hollow stamnless sieel shaft 20
an ong with a bore of 2 mm and a short crrcular bevel like a tre
phine s used. Over the 4 cm nearest the end the wall of the nealle1s
polished mnside and out and has a tluckness of 025 mm. the rest of
the shaft 15 twice as thick to give 1t the necessary strength.

A mandrin with a sharp three-stded cutting, point is mnserted mto
the needle and is used to perforate the corticalis of the bone, When the
pomt of the needle has reached the narrow, as mdicated by a slight
decrease 1n the resistance the mandrin is withdrawn and the needle
pushed forward with some force making slow to-amd fro rory
moventents ) hen the needle Ias been inserted 1 2 am. 1nto the mar
row a vacuum syringe 1s attached to the bub The piston 13 dravn
out and fixed and with the same carefal rotary moyements the needle
is removed from the bone After the syninge 15 detached the spec-
men 35 pushed out of the shaft of the needle with another mandnn,
which has a flat end. Susas solution 1s recommended for fixatwa
because 1t decnleifies the bone tissue and canves httle shnnkage of
the marrow

Aspiration of bone marrow cells only s often impossible,
and i many cases no satisfactory material for cytologic
study can be obtaned

The successful use of this method as a basis for diagnosis1$
tllustrated by the following case reports

Case 1 —\an, 21 was hospitalized because of severe back pam tfi:
3 wechs Physical exanunation reyvealed severe pressure pain on
7th thoracic vertebra and x rays showed several centers of destrac
tion 1n the body of the 7th thoracic vertebra and one 1n the 8th ver
tebra. A Dbilateral spindle shaped sharply demarcated shadow w2»
observed along the affected v ertebral bodies. The Pirquet reaction »23
negative Pancture biopsy of the 7th vertebral body proved the proc
ess to be a tumor prolably a sympathicoblastoma.

Case 2 —Man treated & vear previously for Lack paimn, codt

of pain 1n the left thigh and recurrent Jow back pau The co-
tire lumbar spine was painful to pressure. The apparently n cer
prostate contained a pea sized firm nodule. The root of the left -
tebral arch of the st lumbar vertebra could not be found ather
plun x rays or on plamgrams and the vertebral body was not ’mmcl 7
du'narmtfd. Necdle biopsy of the Ist lumbar vertebra revealed
tastases from prostatic cancer

CasE 3—Woman 38 had low back pam. A firm rourd sv?cﬂg
1 em. 1n diameter was found under the right mandibular angle. It i
said to have existed for 15 vears and to vary mn suze from time ©
time. Puncture biopsy of the 12th thoradle vertebra revealed mei
tasis from salivary gland cancer thigh

Casz 4 —\an 29 complained of pain in the right knee and am
Flexion of the lumbar spine was shghtly restricted. On x ray © 2
mation the mtervertebral dish between the 2d and 3d vert f“P"
peared to be narr wed After imsuccessinl radaton treatment tor
supposed hernia, later x ray study showed the upper and "J“".;Rﬂ
der of the 3d lun ! r Iexly to be smterrupted m several places.
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ment for tuberculosts of the spine was begun, When destruction of the
Ixzse of the vertebral arch of the 3d lumbar vertebra was noted, punc
ture biopsy of the 3d lumbar vertebra was performed and some tumor
cells were seen. The patient died shortly afterward. Autopsy re-
vealed a (primary?) malignant melanoma 1n the night adrenal gland
with metastases n the left gland and 3d lumbar vertebra.

Case 5—Man 58, had been treated previously for tuberculous
pleurisy and a tuberculous focus in the nght shoulder Dimmished
sensibility m the legs loss of sense of micturition and other neurologic
disturbanices in the loner half of the body were noted. \ rays showed
the intervertebral dish hetween the Sth Jumbar vertebra and sacrum
to be shightly narroned and the top part of the sacrum also had a
clouded structure. A diagnosis of spondylitis tuberculosa was con
firmed by puncture biopsy

Casz 6—Womarn, 62 had pamn the entire length of the vertebral
column. The thoracic spine was held ngid during all attempts at
movement. X rays of the skull shoned 1t to be thickened, whereas in
the tibiae, left half of the pelvis humeri, radn ulpae and 11th tho-
racic vertebral body a coarse meshed structure of the bone was seen
nters, with sclerotic parts Vertebral needle biopsy indicated
Paget’s disease.

Specific Management for Lumbar and Sacral Radiculitis
18 described by Fredenc B House and Sylvester J O Con
nor® (Ann Arbor Mich.) Low back pain due to hyperexten
sion of the lumbar spine and associated with compression or
irnitation of the lumbar or sacral nene roots may be pro
duced by five pathologic condrtions

The simplest and commonest cause 18 the facet syndrome.
The facets of the 1st sacral vertebra are forced upward into a
position of subluxation in relation to the lower facets of
the 5th lumbar vertebra This produces encroachment on the
foramen and stretching and 1mitation of the capsule of this
small joint. The resulting 1mtation of the nerve root n the
foramen causes most of the symptoms

Another common cause of the syndrome and one which
may be a sequel of the facet syndrome, 18 osteophvtosis of
the spine. Osteophytes form around the small apophy sial
jounts causing encroachment on the neural foramen.

The third, less common cause 1s forward displacement of
one vertebra associated with s defect in the pedicle known
as spondylolisthesis This agatn causes postertor tilting or
hyperextension encroachment on the neural foramen and
the syndrome as described

A fourth cause 18 protrusion or extrusion of the mnterer

) JAMA 166 17351290 AL 15 1958 -~
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tebral disk substance mto the forymen which may mtate
or compress the nerve root

The fifth cause 1s Jumbar lammectomy 1tself for although
the offending disk protrusion has been removed certam
structural changes hayve taken place wlich make for an even
greater tendency to postenior tilting or hyperextension than
had existed before [he situation may change from a threat
of nerve root compression to one of simple nene root 1m
tation However patients <o affected need the protection
that comes from a logical conservative back program

A conservatine treatment program m five steps 15 sug
gested to avord the pelvic tilting associated with hyperex
tension of the lower vertebral segment«

Mrrion —Step 1 —The patient aboutld Ix mstrueted to avord ex
tension of the spine wiile 1n or ottt of bed. He should be taught how
to mantun the proper {;)ﬂhon 11 bed and how to get out of bed with-
out extenthng the Jumlar spme

Step 2 —The patient lymng flat on his back with the knees bent and
soles flat on the table should (1) learn to tilt the pelvis, exercising the
ahdominal and glateal muscles” (2) with the pelus tilted (lambar
spine flat) straighten one leg at a time returning 1t to the bent po-
sition  (3) with the pelvis tilted, rise the head and shoulders, lh;
lower them keeping the back flat and (4) bring the koee toward t
axilla assisting wath the hands amd arms. he

Step 3—In the standing po<ttion with the heels 4-6 . from ;us
wall and the back 1gminst the wall the patient should (1) ﬁ‘nf"md
back against the wall (2) tilt the pelvis (flex the lumbar spine) e
raise the legs alternately (3) stoop, rmse the trunk and keep tcm
back flat (4) with the pelvis tilted move out from wall rise n?rd.
the toes and return to the wall amd (5) walh with the pelvs tlt -

Step 4—The patient should (1) while Iymg flat on lus back 'éht
the knees bent and soles fiat on the table, touch the fingers !Dhu
toes (2) do straight leg raising with the back flat (3) with ’h‘f
down flex one knee under the ahdomen to mamtain flexion o
lumbar spine with the opposite hip hvperextended, cotuucrnctmi!‘:z]
fiexion deformity 1n the hip nnd then alternate sides and (4)
the standing position squat with the feet flat on the Roor rob-

Step 5 —The theramist should conuder the specific p o
lems encountered 1n the patients work and recommend \\'R\;f the
work can be done without extension of the lower segiments

me.
spOf 247 pients with low back pain and sacral or jumbar
radiculit 11y 18 (7%) fatled to respond to this conservatine
treatment

TIndlcations for Lumbosacral Fusion are evaluated by John
R. Black® (T < Angeles) Psychologic factors must be con

(9 Californ M ] A% 1215 ] cary 1958
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sidered 1n evaluating each patient Because pamn 1s a purely
subjectrnne symptom the response of the indnidual to pamn
s a decided bearing on the mndication for operation and on
the result Patients nvolved 1n severe emotional or environ
mental stresses sometimes attempt to escape their problems
by blaming their situatton on a bad back, Adequate prompt
treatment of protruded disk or other condition causing pamn
ma) be of great benefit to a lughly sensitive neurotic or
psychotic patient

What can be expected tod1y of operations for interverte
bral disk disease? It cannot be expected to return the pa
tient s back to normal if by normal 18 meant complete
unawareness of the back mn any and all activiies Such re
sults are usually classified as excellent 1n most series the
proportion of excellent results 1s about 2 3% There are
many factors in evaluation of results in treatment of herni
ated disks not the least of which 18 the viewpomnt taken by
the evaluator Early in the history of surgical treatment of
disk protrusion the operations were done chiefly by neuro
surgeons As could be expected emphasis was on the degree
of relief from pain 1n the legs residual pain i the back not
being considered of great importance by the operating sur-
geon In other series the results were often judged by
whether the patient returned to his former work or to some
other work. This standard 13 of limited value 1t 18 probably
more useful 1n industrial than 1n private cases Most phys:
clans working n thig field are well aware that because of
economic pressures most patients will return to work de
spite residual disability The longer the follow up period,
the greater will be the proportion returning to work

Omne of the most careful follon up reports was made by the
Research Commuttee of the American Orthopaedic Associa
tion 1n 1952 on 250 patients with protruded disk who had
been treated by excision alone In 59% results were satis
factory 1n the otlers unsatisfactory In another group of
118 patients treated by excision of the disk and spinal fu
sion some 69% had satisfactory results the rest, unsatis
factory The operations were done m 194145 It could be
said of this survey that the surgical technics of today are
probably better than 1n the years covered by the study but
the study covered a longer follon up than most other series
reported. ——
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What results are to be expected from fusion n patients
with Jow back pain without seiatica From a review of the
reported cases Blach places the satisfactory results at about
75% \When operation 1s ndicated he adsocates rountine fu-
ston of the lumbosacral jomt m all patients with protruston
of the 5th lumbar disk providing the spine above that level
1y considered essentially normal Black would do spimal fu-
sion mn all patients provided operatron was indicated m
whom the primary cotnplamnt was low bach pan and scatic
pamn was absent or nmunimal In such instances the fusion
arca should extend as far as necessary to include the portion
of the spine mvolved 1 pathologic change. Only 1n excep-
tional cases would spmal fusion be done 1n patients over
age 50
> [This Is a thoughtful presentation of a controversial subject Excinag
of a displaced intervertebral disk tlat Is impinging on a nerve root wilt
rcllinclsdauc in. However loc_:ﬂof an mtmrr(cbnitc;d'l:k results m

31
{:Lg}’:}w[nl{'ucsl::zn?h‘:}:h’;ﬁemlf:ﬂ ml%?‘: gflfk. withogt promary
fusion Is so common tlat the argument for fuson at tume of remosal of
the dish demands thoughtful consideration—Ed]

Fusion of Spine for Tuberculosls in Children Long range
Follow up Study \lather Cleveland David M Bosworth
J William Fielding and Panaytotis Smyrms! (New York)
studied 18 of 42 tuberculous children who were treated by
spinal fusion during 192941 None had antstuberculons
medication

Avernge age at operation was 534 years Two patients
died of memingitis The average age of the 16 survivors was
27 These patients were follow ed postoperatively an a1er3ge
of 21.7 years Preoperatnnely the average duration of disease
was 21 months Fuston was done as soon as diagnoss ¥
made and the patient s condition permutted

Tuberculosis 1mvolved the lumbar region 1 4 P‘*m"t;'
thoracolumbosacral region i 1 thoracolumbar region it
thoracic area 1n 9 and cervicothoracic region 1o 1 The n\C;_
age number of vertebrae mvolsved was 5 segments The 2
scess generally extended beyond the yertebral 1nvolvement,
necessitating a longer fuston than mdicated by the numbff‘f
diseased vertebral segments This was especally true 1 the
thoracic area. In 9 the tuberculous imvolvement extend
outside the spimal column

(1) J B¢ & Jolot Surx 40-A-91106 Janpary 1958
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Preoperatinely 2 patients had paraplegia Both recov
ered with no recurrence after successful fusion In 3 pa
tients parplega devcloped after the first attempt at fusion
One died later of memmngitis Another who became para-
plegic but i whom pseudarthrous did not develop after
the fused leston subsided recovered completely In the third
patient the paraplegia was aseociated with pseudarthrosis
This was successfully repured and the patient recovered
The 16 sunvnors showed no neurologic change indicating
cord or nerie root pressure None of the 18 patients exhib-
ited rndicular sy mptoms at anv time despite collapse of ver-
tebrnl segments and reduction 1n size of the intervertebral
foramens

Among the 18 patients 35 spinal fusions were done as pr1
mary procedures and 9 pseudarthroses were repaired Each
procedure was basically a Hibbs fusion The average length
of the fusion was 9 spinal segments There were no postop-
erative deaths or other major complications Fusions were
done 1n more than one stage in man) patients One patient
had definite evidence of disease of the posterior elements of
the spine In this patient pseudarthrosis dexeloped after fu
s10n without extra bone A second attempt to gan fusion
fatled when no extra bone was used fusion was finally ob-
tained on a third attempt when extra autogenous thac bone
was used

Of the 16 survivors 9 are 1 excellent condition and essen
tially normal as yudged by physical activity Four are 1n ex
cellent condition but have moderate kvphosis which 1s ap-
parent when unclothed 2 have marked kyvphosis apparent
even when clothed One has a pronounced deformity 1mpos
sible 10 mask by clothing with severe constriction of the
chest and loss of abdominal and thoracic space. All the pa-
tients with primary Jumbar miolvement had excellent re
sults Disproportion (trunk \ersus extremities) 1s marked 1n
I patient, considerable 1n 2 and noticeable 1n 2 Four have
M:Jrlne disproportion on measurement, not otherwise notice
Able

Four of the girls have grown up and marred 2 of them
have chuldren. Two men are marned and are fathers All the
children are alive and well There 13 no record of abortion

ot sterilization and no evidence of transmission of tuberculo
815 to the offspring
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Chnical and x ray examinations showed no apparent re
tardation of bone grow th of the extremities incidental to g1
nal disease Disproportion of the extremities with the trunk
occurred when there was sev ere shortening of the spinal seg
ment No gross disproportion occurred when mnvolvement
was confined to the lumbosacral spme No residual pelvic de-
fects were noted 1 these adults as a result of removing thac
srafts from them as children

Ky phosis m1y at times develop as a result of fatigue-stress
fracture of the fusion mass when spontaneous repair ocears
unnoticed

It 1s suggested that pamaplegia n a child due to verte
bral tuberculosis demands spine fusion not laminectomy or
evacuation of abscess

Osteotomy of Spine for Correction of Fixed Flexion De-
formity 13 described by Paul L. McMaster? (Univ of Calt
forma Los Angeles) The man indication for surgery 1s <=
vere anhkylosed flexion deformity of the spine not corrective
by consenatine measures and in which the patient has [itld
ficulty i seeing ahead Severe fixed flexion deforrmty of the
lups of fibrous or bony nature i addition to the spmal
deforrity usually 1s a contramndication Tor the thoracolum
bar deformity the optimum site of ostcotomy 18 lumbar
Anhylosis of costovertebral joints makes correction 1n the
thoricic apmne more difficult Cervical spmal osteotomy 13
rarcly indicated

Trenwic—The operative techmic of Snuth Petersen 1s followed
The wedge of bone to be removed has its base posteror  the ﬂP@
lies at the anterior margins of the intervertebral formens and"m
fulcrum of corrective motion 15 at the posterior marguns of ada
vertebrae One or two osteotomies may be done and the angle "ffmf
rection to be obtamned will correspond in genern! to the angle o
wedge or wedges A prone position 1s most commonly ased )
operation with controrof bleeding facilitates the operation The g
18 apt to be thichened and adherent to the overlving ossfied ligan o
tum flavum and may be punctured in stopping 1t away Thus flos
cerebrosp n | fluid into the wound creates an additional operatT®
problem Ce rection of the deformuty after completion of the weds®
or wedges nuists in rusing the head and foot of the table mﬂc'l;eP'
proximation « f the opposing oblique surfaces of the osteotomy e
ful manual [ rewsure 18 used at the osteotomy site to assist in ¢ o
of the poster r gap An audible snap may be heard danng the of
rection which ndicates separation of anterior ligaments Immlm]
the osteotom /~! surfaces and ntegmty of the posterior longi

(3) AMA b S rm 76 603610 April, 1958
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hgament serve to msure 1gamst any displacentent of a serions nature,

After correction and closure a posterior plaster shell extending
to the hnees 15 made. The next day an anterior shell 1s mde. The pa
tient should he turned often to prevent pressure sores. After 2 weeks,
he 18 placed 1n a body cast extending to at Jeast one knee. Bed rest 1s
continued for 2 months followed by a back brace and gradual armbala
tion Careful obscrvation of the patient and of x mys 13 necessary to
prevent loss of correction At least 1 year 1s neceseary for solid bony
union sufficient to prevent loss of correction during this time 2 sup-
port should be worn

The author performed the described operation on 5 men,
aged 3016 with good results (Figs 109 112)

Pathogenesis and Treatment of Idlopathic Scoliosis Pre-
liminary Report On the basis of chronaximetric myome-
chanical and lustologic examination of the long spinal mus
cles Adam Gruca® (Warsaw Poland) assumes that ide-
pathic seoltosis 1s due to muscle imbalance at the level of its
priman curve This dystonia may result from asy mmetrical
congenttal or sometimes mhented segmental abnormalities
of spinl muscle mnervation or from reflex spasm nduced
by mflammatory lesions within or n the vicimty of the ver
tebral column 1n lungs or in mediastinal organs

The comvexity of the angulation 1s always toward the
weakened muscles The muscles of the scapula and arm have
no mfluence on the production of scoliosis lateral shifting
of the trunk being due to ymbalance of the anterolateral ab-
dommal nuscles.

Scoltows may be cured or its progress prevented only by
early restoration of muscle balance The definitiyely dam
aged muscles must be replaced by transplantation of healthy
muscles of the scapula or the arm (the trapezius rhom
boider or latissimus dorsi) and the hyperactive muscles
should be weakened by section or denervation The second-
artly and temporarily weahened muscles must be strength-
ened by the mtroduction of artificial muscles In 1st-degree
scoliosts thrs muscle alloplasty leads to full regression of the
angulation or at least to considerable improvement and sta
bibzation In 2d-degree scoliosis springplasty should be
performed after stretclung of the angulation of less than 30
degrees by conservative measures or by the spine liberation
(Mayer) vperation with temporary application serew
spring device or distracter 3d-degree 9& after

(3) J Bone & Jou t S 1y 40 e 1958
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maximal correction of the angulation by conservativc meag
ures or by spme hiberation and chatraction the excess bone of
the laminae and yertebral bodies must be remoy ed and pull
g springs applied i the second operation

The lateral shifting of the trunk due to dystona of the
obliquus externus and internus abdomis muscles may be
successfully reduced by oblique fascral transplant after the
method of Lowman with the use of the latissimus dors;
serratus anterior trapezius or tensor fasciae latae muscles

Follow up Study of Treatment of Scoliosts. Jozeph C Rig
ser and Donald M Norqust* (Pasadena Cahf) report that
of 347 patients (aged 134 39 years) with scoliosis on whom
619 spine fusions were done 1 died. In 3 paraplegia devel
oped after spmal fusion exploration and decompression n
2 was followed by partial recovery

The method of spinal fusion used was the Hibbs subpers
osteal dissection After curettement of the posterior articu
lations laminospinal osteal flaps were 1mbricated over the
mnterlaminal space, More recently the authors elevated the
posterior half of the lateral facet. The base of the transyverge
process was tumed under the ruised posterior facet Any re
matning portion of the transverse process and lammal and
spinal flaps were imbricated over the area of the facet. In
20 patients extra bone from the tibia was used.

Follow up study included only 75 patients with scoliosis
from poliomyelitis and 167 with metabolic scolionts In 171
patients spinal growth was incomplete when treatment wag
begun

The most deforming curvature was selected for correction
and fusion If both thoracic and lumbar curves were severely
deformed both were corrected and fused

Of 177 patients treated 1n the turnbuckle jacket resulis
n 127 (72%) were classed good to excellent. Of 62 treated 1n
the localizer cast results in 48 (77%) were similarly classed
Loss of correction was 33% in the patients treated with turm
buckle jackets and none mn 50 patients treated in localizer
casts Causes of correction loss were poor selection of the
fusion area an ineflictent cast which did not hold the correc
tion after spinal fusion and delayed fusion or pseudarthros;s

¢ grentest losses were 1n patients with pseudarthrosis

) J Bone & Joiat Surg 40-A1535-569 June, 1938
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What Do Spot Films of Sacrolliac Joint Spaces Accom-
plish? (Contnbution to Pathology of Sacroiliac Jolnts)
H Kamicth® (Homburg/Saar Germany) found that spot
films of the <acroihac jomnt spaces give much more nforma
tion that do survey films of the pelvis and may substitute
for tomograms

Sacroifiac arthrosis except when far advanced cannot be
ditgnosed by pelvic surves films The arthrosis 1s chara¢

Y 1
- { A .
L4 i Y 1-}:1[ Illl: lh‘o‘g.)
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terized by mcreased (band shaped) subchondral sclerosis
narrowing of the joint space aud irregularities 1n the oudm;
of the joint. These signs can be detected only by spot films O
the sacroiliac jomt spaces The width of the joint spaces Gt
be assessed only by comparison with the space on the op-
posite side. Spot films of the sacrothiac tomt spaces 3¢ o

great help 1 early tuberculosis s and Bech

terew s disease 1o had 3¢
’ who ha

Figures 113 and from a O e

vere back pam C surve)
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joint space 1s wrregularly widened not sharply defined and
shows some sclerosts m the surrounding area The nght
joint space 1s narrower and sharply defined Because of the
minimal side differences on the survey films diagnosis was
uncertamn The spot films (Fig 114) revealed the typical
early changes of Bechterew s disense The nght jont spaceis
of essentially normal width On the entire thac joint surface,
especially on 1ts lower part are rough subchondral foa of
resorption  surrounded by spongiosa sclerosis of adjacent
wreas mereasing caudad In early Bechterew s disease there
13 defimite difference 1n the pathology between the two sides

Contribution to Differential Diagnosis of Osteochondritis
Ischiopubica 1s made by Lars R Holsti® (Helsink1) The dis
ease 15 characterized by nsidious onset, without apparent
reason or after slight trauma or muscular exertton Of 15 pa
tients with osteochondritis 1schiopubica the commonest
symptoms were imping pamm and hmutation of motion

N rays revealed a round ovoid or tnangular pea to
cherry sized swelling of granular appearance with several
translucent areas within the swelling In Figure 115 there 1s
one single area of translucency The denser areas are con
sidered centers of ossification The border agrinst the sur
roundings 13 sharp all around Neighboring bone tissues
show normal structures no atrophy and no periosteal appo-

Flg., 115.—Osteachondrit] in boy 5y In right
o 0 m;ﬁa i Isckiopublc Junction
o tromer. Fenalre 46458485 19875 ¢ 7 of Holatl,

— =
) Amn. eblr et puaec. Fennlae 46 458468, 1957
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sitton  The swellmg always projects into the foramen
obturatum

Osteochondntis ischiopubica (swelling of the sschiopubic
junction) m diseases of the lp and in static changes of the
pelvis cannot be distingnushed by « ravs

THL NLCK, SHOULDELK \ND ARM

Two Cases of Subclavian Aneurysm Associated with Cer
vical Rib are reported by A Naylor?”

Case 1 —\ oman, 56 had pan of sudden onset 1n the right arm 3
months before Irospitalization. The pain ws folloned by
and since that time periodse attacks of pam amd paresthesa occarred
10 the might arm and hand associated with weakness of grip. Exam-
mation revenled marked pallor of the distal two thirds of ail fingers
of the right hand No radial pulse could be cktected On tire right side
of the root of the neck a swelling was felt which pulsated with
apex beat \ rays revealed n complete cervical rib balateraly At
surgery the brachial plexus was foundd adherent to an ancurysm of
the third part of the subclavian artery The plexus was mobilized and
freed and the ncurysm resected. The antertor two thirds of the tﬂ'f
vical rib was excised and the wound closed. Microscopic section 0
the aneurysm showed o thrombus adherent to its posterior and mie:
ror walls No untoward symptoms were present on examinaton
months later

Case 2—Man 39 was hospitalized with a dull throbbing pun é"
the left forearm of sudden onset 3 months previously The pain gra
ually extended up the arm and was accompanted by a cold fechr® 1n
the fingers. When the fingers were cold the tips were blue. On CE
anunation, the left hand was cold clammy and bloe. A latile s\ch
g was present in the left side of the root of the neck. \ rays sh?\‘
a complete cervical rib nlaterally At surgery an aneurysm Od!
third part of the subclayvin artery was fourkl The anenrysm ‘”‘J’"‘
tertor two thirds of the cervical Tib wese excised. One month aiter
operation all joints of the left upper limb were capable of full move:
ma&;mth:f clavicle was firmhy united and the left hard grip was
to of the right

Methods and Results in Treatment of 2 580 Painful Sl:u‘ﬂ:ﬂd
ders  With Speclal Reference to Calafic Tendinitis an
Frozen Shoulder Paul H Harmon® (San I'rancisco) P‘T
sents a detalled analysis of 803 frozen shoulders 609 shou
ders with 1 edium and large calcrum deposits (over 5 mm ;g
greatest r itgen shadow) and 887 shoulders characten®

(N Brit. ] 2141143 Joly 19, 1958
(B Am ] urg 98 B April, 1958
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by abduction pamn tuberosity tenderncss and no loss of pas
sive motion (labeled supraspinatus tendinitis)

Paun was abohished and motion restored 1n 14 days m 314
(789%) shoulders with calcium deposits treated by injection
of local anesthetics and/or Cortone® drug suspension fol
lowed by needling Recovery rate was the same 1n patients
gnen Cortone® drug suspensions but the mcidence of pan
and immediate loss of motion was four tumes as great m those
recenning local anesthetics only (16 4% as agunst 666%)
Follow up on 276 patients 6 months to 2 yecars later showed
maintenance of recovery in 8! 1% Treatment of patients
with asymptomatic deposits or with chronic symptoms by
the 1njection method showed less clear cut response

Frozen shoulders with large calcium deposits are best
treated by excision or needling before measures are taken to
mcrease motion wlhiereas shoulders with smaller deposits
are pnmanly treated to restore motion Surgery 18 mdicated
for shoulders with acute and hyperacute large and medium
calaium deposits Active motion through almost full range
resulted 1n 79 8% of 104 shoulders 3-5 davs after operatton
Surgical excision 1s also indicated in patients with medium
and large granular deposits gning very chronic symptoms
as the response to injections 1s not as good as mn persons
with subacute and recurning symptoms

The frozen shoulder syndrome contains primary and sec
ondary types and causation (often multiple) and prolonging
factors are not easily determined Of 803 frozen shoulders
54 3% were treated with gentle mamipulation under anes-
thesia Immediate good results with motion maintenance
were observed 1n 90% of cases 1n which there was sudden
suap and release to full passne range Follow up studies
23 years later showed full painless motion 1 64-94%
Physical treatments and exercises over a longer penod gave
excellent results 1n two thurds of the rest (45.79%) of the en
tire group Mantpulation under anesthesia 1s mdicated if
recovery with exercises 18 slow
fall;fs;btﬁcnt with acromion resectton including at least one
p ¢ jount relieves pain 1n patients with prolonged ab-

uction syndromes and affords mcreased motion 1n stubborn
cuses of frozen shoulder Excision of the outer 1-15 cm. of

the clavicle benefits frozen shoulder patients with painful
acromioclavicular joints
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Common Affections about Shoulder Jomnt and Their Treat
ment. According to Ravmond | Pellicore® (Univ of Ihnots)
from the vienwpomnt of therapy the pathologic entities
around the shoulder joint may be grouped mto fonr mam
categories  acute and chronic bursitis  musculotendinous
cuff lesions cenvical-dor al outlet svndromes and myofas-
cial affections

Acute bursitis usually follow < mmor trauma or vccurs sec
ondar to excessine use of the shoulder In many mstances
however there 1s no defimite history of exertion or mjury
The diagnosis 1s usually simple and 1t 15 not negated by an
% ray <howing no caleific deposits

Treatment consists of immobilization oral medication 1n
jection and  rav therapv A patient who sechs treatment
witlin 12 hours after onset of pain can be treated by rmmo-
bilization and 1ce packs supplemented by analgesics or pos-
<tblv cortrsone dervatines or Butazohidin®* Spontancous re-
corveny within 48 liours occtirs i 30-40% of all acute bursitis
pattents An mjection of 0.5 1% procame with multiple
punctures of the bur<al «<ac usually grves immediate lasting
relief Since the advent of intra articular hydrocortisone
treatment has been simplified One cc 15 njected directlv
nto the bursal sac With positive < ray evidence of soft cal
cific deposits esther the 2 needle system irmgating the <a¢
with saline or procame 1s used or after the area has been
anesthetized with procamne a large needle with a large ¥T
mge for aspiration In mam nstances a <mall amount of
dned toothpaste like materal can be aspirated Hvdrocor
tone® can then be instilled mto the bursal <ac

Vost patients with acute burutis respond to these meas
ures Failure to respond usually 1s due to the pre~ence ofa
large calcific depo«it which requires <urgical removal Rou
tine x rav therapy 18 condemned. Such therapy should be
tried onlv 1n pattents who are resistant to other treatment
and before surgem 15 decided on

In chronic bursitic phy«ical examination may show a full
range of shoulder motion and no area of tenderness The con
dition responds to radiant heat and massage of the shoulder
area followed by circumduction exercises with the arm i
a dependent position and with a pendulum motion All mo-
tion should be at the scapulohumeral jomnt. To enbance the

(9) M CEm Nonh Amcrcn 4 291 98 January 1958
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discomfort and stiffness of the nech for a few days In abont
a week he bemns to expenience ocaiptal headaches which
may be eneralized but more often are confined to one side.
\ssociated with this hie may have blurred vision nausea
and ocea<ionally dizzy spells Pamn radiates from the back
of the nech to one or both shoulders and occasionally down
the arm to the hand along the ulnar nerve distribution. The
patient feels better in 1 honizontal position and after a night s
sleep When a vertical position 1s resumed the pain gradu
ally returns and ncreases 1n ntensity

Phy<real exammation reveals no erimal nerve mjurt
There 13 full range of wnst hand elbow and shoulder mo-
tion Rotation and lateral bending of the head are hmited
and pamnful unilaterally and occastonally bilaterally Flexng
the head produces 1 pulling <en<ation m the nech bat hy
perextension ts panful There 14 spasm of the trapezius and
longus splenius capitis muscles with 1 tender pomnt at the
upper vertebral angle of the <capula al<o 1 tender pomt it
the occipital region at the msertion of the muscle

Hospitalization  with intensne prolonged treatment
should be msisted on Treatment consists of heeping the pa
tient horzontal with cervical traction Ilelpful adjuncts are
hot damp picks a horseshoe-shaped pillow or hot water
bottle under the nech to heep the head n a neutral position
It 1s essential for the patient to remamn tn a neutral position
without hy perextension or flexion Physteal therapy consist
g of radiant heat and intermittent cervical traction with
pulls of 3040 Ib 14 the most beneficial treatment

Arthrographic Studies of Shoulder Joint. Graham ‘\1
Rernwem Berul Roseberg and Wilham R Sneed Jr
(Rockford NI Mem | Hosp ) report their experiences with
arthrography 1n 96 problem <houlders Arthrography of the
shoulder 1 a wimple safe eamly nterpreted chmcal test
providing accurate nformation not otherwise available
without an cxploratory operation. It 1s mdicated 1m anv
case 1n which dizgnosts 1s doubtful

TECHNIC —The tender region around the shoulder joint 18 ﬂrnf"
thetrzed and the cc mparative strength of abduction agd range o e
tive and passive motion are determined. Anteroposterior X fays are
made with the sheulder 1n interpal and external rotation. The Paé’“;;
is then placed supine on the x ray teble, and axial x rays are made

(1) J Done & Jui t S rg 39 A 1267 1279 December 1957
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visunlize the tertubercular groove So that the arm does not lie on
the table 1t is supported in a neutral position at the patient s side.
The skin just Iclow and lateral to the corncoud process is anesthetized
and a 3-in. no 20 spinal needle 12 in<crted into the joint, Twenty cc.
of 35, Diodrast* solution and an equal amount of distilied water are
thoroughly nmuxed and injected into the shoulder jomt under < ro
control The contrast mcd{ums dilate and fill the joint space. After
cc. of the flud 13 injected or a definite resistance 1s encountered the
znngc 13 detached and 10-20 ce. filtered air 15 injected The needle 1s

en removed. After careful mantpulation of the shoulder joint photo-
timed spot anteroposterior x rays arc made with the shoulder 1n
ternal and external rotation. Axal x rays showing the intertuberen
lar groove are nlso made. If the tendon sileath contuins the biceps ten
don, 1t will be seen as a filling defect in the contrast medium

The examination 18 relatively painless In the authors’ se
nes there were no complications Tissues removed from
shoulder joints into which Diodrast® had been imnjected at
periods ranging from several weeks to over 1 year before
were found to be mdistinginshable microscopically from
those taken from shoulders 1in which no Diodrast® had been
used. Diodrast® disappears completely from the shoulder
jont 1n 2 3 hours after injection leaving no < ray trace,

The following seven features are considered normal find
ings 1n contrast medium arthrographic study (1) The cap
sule being elastic and expansile balloons out as 1t fills with
contrast medium (2) Along the medial side of the neck of
the humerus the capsule extends for about 34 1n and hangs
relaxed to form a small pouch. (3) The subscapular bursa
tommunicates with the shoulder joint the contrast medium
filla this bursa, so that 1t 1s visualized outside the shoulder
jomt and just below the coracoid process (4) The synovial
lining of the joint surrounds the biceps tendon and extends
down the intertubercular groove for 2 1n  where 1t ends
abruptly It fills readily with the opaque mediym and 1s seen
as a narrow pouch about the size of a cigaret. (5) The gle-
noidal labrum 1a visuahized as a band of lesser denmty ex
tending vertically inside the jomt. (6) On the superior sur
face of the humerus the capsule ends abruptly at the
anatomical neck, where 1t forms a smooth sharply defined
line (7) The Iiqruid volume capacity of a normal adult shou!
der jomnt 1s abont 20 c¢ The only arthrographic difference
between an adult s and a child s shoulder 18 1n liqud volume
Capacities

A communication between the scapulohumeral jomt and
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the subacromml bursa mdicites complete rupture of the
shoulder-cuff mechanism The buraa 14 seen as a sharply de
fined cap perched above the humerus outside the shoulder
jomnt (Frg 116)

Complete rupture of the tendon of the long head of the bi-
ceps muscle 15 easily recogmized chncally by the altered con

Fig. 118 —Arthrogram of strme patzent :Lﬂ"ln{ raptore (:f Jotor cuff with
bacene pooch sdbesrons.
K Yol Sary 30A 12671079 December 1937 ) o ok ] Bene

figuration of the arm when the muscle 15 flexed (Fig 117)
An associated lesion 1 the rotator cuff 1s usually found acer
dentally In 2 of the authors patients with coexasting rotator
cuff lesions (Fig 118) the jont showed an increased
hgmd volume capactty also the subacromial bursa could be
seen In [ patient adhestons betw een the tendon and the sur-

Tounding svnovial tissue were sufficient to obliterate the b
€eps synovial pouch
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In all 96 problem shoulders three main charactenstic ar
thrographic pictures were found. The first considered nor
mal was common to a viriety of conditions mcluding those
with no proved primary <houlder diseasc. The second, 1
dicatnve of rupture of the rotator-cuff mechanism showed in
creased liquid capacity of the joint also the subacromml
bursa The third found only 1n the presence of organic seap-
ulohumeral fixation revealed aninelastic nondistensible cap-
sule and considerably reduced joint space the other charac
tenistics of this picture were normal

The arthrograpluc findings were correlated with the path-
ologic condition at operatron m 54 patients Of the 3> m
whom the diagnosis was complete rupture of the shoulder
cuff mechamsm and who later had operations 33 had a de
monstrable lesion Of the 33 8 had coexisting complete dus-
location of the tendon of the long head of the biceps 2 had
complete rupture of the biceps tendon 4 had a caleified supr3
spinatus tendon and 3 had a history of recurrent dislocaton
of the shoulder joint with ruptuse of the capsule at the gle-
nouwdal labrum —
» f a
n {h?ﬁfmz?c;g?}iﬂrﬁmuﬁmu; ‘j:lmn: ‘:thcn agnomt
las otherwise been doubtful. The accuracy of arthrography as demod-
strated by these onthors Is greater thn most orthopedic surgeons bare
realized This diagnostic procedure shonld be med m selected s by
sargeons who treat lesions of the shoalder —Ed ]

Winged Scapula. Donald J O Brien® (Florence, Ala) dts
cusses diagnosss and treatment 1n 28 patients The commom-
est cause of winged scapula 1s acute or chrome trauma. In
some patients a toxic or infectious factor 1s present, of the
trauma may result from carrymg heavy weights on the
shoulder A patient with marked palsy of the serratus ante
rior 15 un1ble to elevate the arm or extend 1t forward All of
the author s patients were able to elevate the arm fully al
though many noted weakness in domng this The commone«t
promment symptom s pamn usually extending along the
base of the neck and down over the scapular and deltord re-
gion of the offected side.

W hen the serratus muscle 1s weak the mferior angle of
the scapula 13 permutted to rotate medunllyv (Fig 119) At
rest howeter theertebral border of the scapula may appear
normal particularly in 1complete palsies In most patients

(2) Sowth M J 81191199 February 1958
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winging 1 easily recogmzed by watching the vertebral bor-
der of the scapula as the patient slowly lowers lus arm from
an abducted, elevated po«ition (Fig 120) Usually winging
appears at a point less than 90 degrees or 1n the honzontal
posttion

Cniteria for diagnosing winged scapula include (1) histony
of adequate acute or chromic trauma (2) winging of the af

Fig 119 (sbon  left) —Inferdor angle
of asca at rest may be closer to mddlme

Fir. 120 (e} —Winglog 1s present
in semt o} e wit e
outiretehed.
Fra 131 (ef) —bcapalar brace with
=od exten to pecto!

(e ot O B D) it
o
$1 151199 February 1558 ) I

fected scapula 1n abduction, (3) pamn on abduction or eleva-
tion (4) inabihity to abduct and elevate (5) symptoms
around the shoulder girdle and (6) umilateral involiement
without round shoulders or scoliosis

The procedures used 1n treatment were use of a scapular
brace and shoulder girdle exercises The scapular brace con
315ts of two flexible steel nires extending anteriorly and pos
tertorly and ending m a thoracic pad and a scapular cup re
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spectively Ruding of the pads 15 restricted by a webbed belt
wlich encircles the opposite side of the chest and 1s attached
to cach pad (Fig 121) Exercises mcluded shrugging the
shoulders forward forward flexion and elevation of the ex
tended extremity agamst gravity and pushups from a stand
g position, with the arm thrusting the body from the wall

Surgteal rather than con<enative treatment may be re-
quired Three general ty pes of operations done are fication of
the scapula to the underlying nibs substrtution of the adja
cent subscapular nerve for the long thoracic nerve and mus-
cle transplants The third type scems to provide the best
operative results

Supracondyloid Process of Humerus an anatomic varant
that mav be of practical sigmificance to the physician was
studied by John W Marqus, Andre J Bruwer and Haddow
M heith® hnox 1n 1841 first recorded the occurrence of 2
supracondy loid process in man (g 122 B) Before tum,
Tiedemann 1 1822 published an illustration of the process
() Struthers (1854) gave an accurnte anatomic descnp-
tion of the process a more or less hook shaped process,
whichisoccasionally developed on the inner surface of the ho
merus two inches 1bove the mternal condyle. A hgament s
continued from 1t to near the condyle completing an arch
through which the median nery e and the brachual artery pass
after deviating from their usual course. Mandruzzato (1038)
depicted the relationslup of the nemve and vessels (C)

Generally the patients are asymptomatic and the process
1s acadentally discovered The patients usually complam of
a bump on the arm Some show evidence of irritation or com
pression of the median nerve There 1s pain along the course
of the median nerve that varies from moderate to severe an
15 usually increased by pronation of the forearm or by fleson
of the elbow joint. Palpation of the arm rey eals an abnol
bony promimence about 2 1 proximal to the median €p!
condyle

This anomaly 15 often not recognized roentgcnf’]oE’m”y
the process 1s generally called an exostosis or osteochon
droma_An osteochondroma would be differentiated m this
region by the fact that its long axis would point proxamally
not dista + as does the supracondyloid process The proc
ess 15 g 1 ally bilateral but not infrequently 1t 18 umlateral

(3) FPre aff Meet Mayo Cll 32 691697 Nov 27 1937
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Flx 123 —A wuteroposterine view of feft Iow Humcros masks this welderd-
h;mm it i mmﬁ‘nlﬁ:h protrsion from medal aspect of b
teral vicw shaw  mefl dey loped process projecting 8 haseres.

g‘uur;-;‘ (Margme J W., of of  Proc Stad Seet. 3 yo Clim 3 691487 ¥ov
19

Roentgenologically the supracondylord process 1 a distinct
entity that can be recogmized best by tahing tangental
views of the lower part of the humerus to re eal the hoollike
or beaklike nature of the process (Fig 123)

Surgrcal exciston of the bomy process 1s the recommended
treatment for patients with symptoms of median nerve
compression

Intracascous Vasculature of Distal End of Humerus with
Special Reference to Capitulum Preliminary Communica
tion. Stefan Harald«son* (Lund Sweden) studied the topog
raphy of the mtraosseous vasculature m the distal end of the
humerus especially that of the capitulum by injecting con
trast matenal consisting mamly of white lead 1nto the vas
cular system Lohr suggested that the capitulum of the ho
merus rece ves ts blood supply mainly from branches gnet
off by "ie artema recurrens interossea and from the arteni
collateralis media (Fig 124) The main vessels supplymg the
capitulum come from behund and enter the bone at the junc
tton between the jont cartilage and the bone

(4) Acta rbap  andina 27 8193 1957
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The author found that as long as the nucleus of ossifica-
tion of the capitulum of the humerus lies 1solated 1n the ep1
physial cartilage 1t recerves 1ts blood supply via o few ves-
sels entering the cartilage from behund and forming mter
commumicating \essels in the nucleus of ossification At this

\ trachale

A prof brachn

A coflat ulnans
lll'"

b\ collateralis

meia

1t

A collyt uln anf
1

A collat rad

Lyncondy lus Epimnd{r{u,
later uis media
\ recurrens A recurr uln ¢
radials
\ interoasea
A recurrens comm.
interossea
\ alnans
\ radals

A jnlero«m volams

Fig 24 —Intraosseous s asculature

of distal end of bumerus (Comrtesy of
Acta ortbop. scandinay 27 8193 1957 ) (Courtesy of Har

stage of development the vessels of the nucleus do not com
municate with the other parts of the distal end of the
humerus

The nucleus of ossification of the capitulum humer: extends
1nto the radial part of the epiphy sial cartilage of the trochlea.
Part of the trochlea 13 thus ossified from the os«fication nu
cleus of the capitulum Vessels are seen to extend to the fu
ture site of the ossification nucleus (nucle1) of the trochlea
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Fig 125 —8¢ reoscople pictares of f= 1 ted trochloa. (Courtevy f I raldwiom, S
Acts orthop. wcandina 27 8193 195 )

before the bone salts depo-tted there have reached a concen
tration high enough to be visible by < rays

The topography of the vascular sy stem formung in the &
pitulum during the penod of osification persists practically
unchanged in the adult bone After ossification of the car
tilage between the various nucler of ossification of the epiph-
ysis and of the epiphysial plate the blood vessels of the
diaphy s1s metaphy s1s and epiphy s1s intercommunicate (Fig
125)

Painful Elbow New Approach. R. Meyer® (Jerusalem)
suggests that the condition called tenmis elbow or epcondy
litss later ihs 15 caused by friction between the orbicular ig2
ment and the radial head during pronation and supination
and by | ressure of the common head of the radml wrist ex
tensors on the orbicular hgament during flexion of the elbow
against ress tance Resection of the higament n properly s¢
lected patient gives complete and immediate relief without
mmpairing thi power of the muscles and the stability of the
joint
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Tecms1c —Tle common head of the extensor miuscles 1s s[)ht in the
lirection of 1ts filers exposing the hganientous structures The orbic
slar hgament Is resected and free movement of the radial head dur
ng pronation and su[lnn:mon 1s demonstrated. (In 1 of the authors
patienits considerable quantity of thnd escaped wlhen the joint eay
ty was opened ) On withdrawal of the retractors the muscles usu
aily fall together lihe the two halves of a curtain and hide the mdial
head In such n casc the shan only 1s sutured otherwise the muscles
must be approximated by 1 or 2 stitches. In every case full active
movements arc fosisted on from the start

The author used this procedure only when tenderness was
most mtense over the radil head Patients more sensitive to
pressure over the lateral epicondyle as a rule responded f1
vorably to conservatine treatment.
™ [Epicondylitts of the lateral epicondyle of the humerns does occur but
1t 13 more rare as a cause of tenms elbow than 13 impingement of a portion
of the orbicular ligament. Most of the patients on whom I have operated
have demonstrated a buttonhole tear mn the orlienlar igament, wath a por
tioa of 1t displaced mto the radial humeral joint. This displaced portion of
hgament 15 pinched cach time the radial head Is forced agamst the capitel
lum of the This occurs whenever the hand 13 closed 1 a firm,
grasping posttion, and the pain is increased when the forearm is promated
or :gtpmatcd. Removal of the split-off portion of the orbicular higament, or
1ll ot the orbicular Ligament if it was badly frayed, did provide t
relief from pam and a good Amctional t in these cases.—Ed.

Radial Nerve Injuries J Leonard Goldner and James Al
Kelley? (Duke Univ ) present data on 63 patients with radial
nerve mnjury Fracture of the humerus was the commonest
single cause of radial paralysis (54%) \ ray films of all pa
tients with fractures of the humerus and radial nernve damage
were reviened and no correlation could be found between
the degree of nerve damage and the charactenistics of the
fracture 1tself

A waiting period of 4-6 weehs as a guide for exploration of
the radial nerve 1s considered optimum because a 1st-degree
nerve injury will shon signs of sensory and motor recovery
within 6 weeks. If a 2d-degree injury has occurred a detect
able advance of Tinels sign should be apparent within 6-8
weeks enough time to permit contiguous surgerv without
risk of impainng bone union If there 1s evidence of sensory
regeneration a longer waiting period may be warranted
since some patients 1n this group recovered completely with
out sign of motor recovery for 20 weeks

In 25 of the 63 patients no operations were done 14 recoy-
ered completely and 7 partially One showed no mmprove
ment _and 3 failed to return for follow up

[ B M ] S1873883 J 1, 1938
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Fix 127 —Three montbs after operation folbinx removal of plaster Outfiae o
g T e TP A R
1958,
cut bach nt the proximal palmar crease to assure free fnger mwo:i{
This graft affords stability of cortical bone combined w1
wide apposition of cancellous or trabecular surfaces It 2ls0
affords a shape that conforms to the desirable angle of wnst
dorsifiexion after fusion The results are illustrated in Fig
ure 127
Do s and Don ts in Treatment of Hand Injuries. Burton C
Ralbourne and Eudell G Paul® (Umv of Illinos) review
the records of 699 patients hospitalized because of hand 10
juries mncurred at worh. d
After prelimmnary peripheral examination an open woun
may be mspected (not explored) if sterile precantions are
used An x ray 1s tahen In the operating room the wound 18
cleansed gently wrth soap and water and irngated mc¢
physiologic saline Complete exploration 13 accomplish
with meisional exposure as indicated. All foreign bodies an
devitalized tissues are sharply excised. The viability of skin
flaps 18 ascertamned by noting the color of the skin presence
of bleeding absence of subcutancous fat and width of the base
of the flap W hen seen within the firat 12 hours all wounds
(8) 8. Clin. North America 18 135154 February 1938
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Satisfactory primary repur of the severed deep tendon
at the level of the middle phalanx can be performed iwhen
the myury 18 treatcd within 6 hours Immediate tenorrhaphy
should not be attempted m the presence of great contaming
tion or 1f more than 3% 1 of tendon has been lost Results
are usually good though <omie loss of extension w1l accom-
pany any shortemng of the tendon Protective sphnting
should Leep the wrist and finger joints 1n flexson for 3 weeks.
Guarded active motion 1s then bepun Passne stretching
should be avoided for 5 weeke

Trcatment of 1solated <uperficral flexor tendon division
the finger consists in trimmung the ends to avoid interference
with deep tendon function Here again the distal <egments
should be trimmed just to the level of the neck of the prox
mal phalan<.

Partial dnvision of the deep flexor tendon will require no
suturing if lees than one third of the fibers are imvolved ap-
proxumation sutures and splinting are needed 1f up to two-
thirds are cut and formal tenorrhaphy must be performed f
more than two thirds are dinided

The long flexor of the thumb can be reparred successfully
as a pnmary procedure under conditions stated for the deep
flexor of the fingers

VMost extensor tendon tnjuries can be repaired primarily
with expectation of a good result. Varous simple suture
technics are appropnate and except 1n the thumb extensors
tension sutures are unnecessary Protective splinting 1s man-
datory Ior lesions proximal to the metacarpal jomts thedf
wnist and metacarpophalangeal joints should be extend
Semiflexion of the muddle and distal finger jomts 1s destrable.
Tor lestons oy er the proximal phalans. extension of the wrist
and all finger jomts 15 required

In the repair of nerves the ends must be fre hened by 2
kmfe or razor blade to avord crushing and to presene the
sheath In secondary repair the fibrous neuromas must
removed and te segments mobilized to attamn length, Ro@
tion 1s avorded und the ends are accurately approumated by
peripherally [ lrced 6-0 or 7-0 silk Tension 1s avoided by pro-
tectnve sphinting for 2-4 weeks

The sine gua  on of fracture or dislocation care 1s acenrate
reduction by clcsed or open methods and mamtenance 1 &
position of functin Smmple undisplaced fractures or frac
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tures which are stable after reduction should be splinted 1n
position of function allowing active motion n all unin-
volved digits It 1s frequently possible to discontinue 1mmo-
bilization after 2 weeks Dislocations should be reduced early
and ymmobihzed for 2 3 weeks m position of function Open
reduction and repair of ligaments may be necessary For un-
stable displaced fractures positive mternal fixation by su

ture intramedullary pin or small screw 19 preferred to trac

tion unless comminution leaves no choice. Healing of a
transverse fracture of the shaft or neck of the proxamal and
middle phlanges requires at least 5 weeks and often longer

Intramedullary pis are useful m this fracture but must pro-
duce no distraction. The pins should sphnt the fracture for
4-6 weehs lest angulation recur

The umversal hand splint 1s most useful for the provision
of functional position and pressure dreasings to the hand with
multiple fractures. It 18 extremely important to be able to
recognize the hmitations of treatment of badly cornminuted
jomts and attempt to gam a stable aemflexed digt rather
thao strive vainly for complete anatomic restitution

Primary treatment of fractures and severed tendons 1s di
rected toward reduction and stabiltzation of the fracture
and provigion of good skin coverage If the fracture involves
the mterphalangeal joints permanent restriction 18 antici
pated The jomt and fracture are pinned 1n semflexion. The
fraved torn or severed extensor tendon can frequently be
sutured to add stability The purpose of this tenodesis 13 to
restrict unopposed pull of the flexors which would produce
an undesirable degree of flexion contracture. Where restora
tion of jomnt function 1s expected tendon suture 15 delayed
until the fracture 13 healed and the joints are mobilized. If
the lesion overlies the proximal phalanx a tendon graft 1s
nserted.

In finger amputations thuck split razor grafts are nseful
for finger tip loss The fingers are dressed with fluff gauze
held with moderate pressure by Elastoplast. A curved glu
minum sphint msures more complete reat of the digit. When
flaps are used m a distal phalanx with most of the nail hed
destroyed the rest of the bed 18 removed to prevent trouble
some horny spurs Flaps may be volar dorsal radial or ulnar
and are trimmed pether too short nor too long A useless
finger may be filleted to obtain skin for hand coy erage proxi-
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mal to the amputation stump A neuroma under the scar of
the stump s disabhing  If amputation 1s carried through a
joint the condyles 1re shaped earefully to prevent a bulbous
end Tendons are cut short and 1llowed to retract. They are
never sutured over the end of the bone Removal of the 2d or
5th metacarpal head leaves a more sy mmetrical hand. These
bones should be beveled to wwoid a tender promment ex
ternal margin

Infection 13 the most sertous complication and occurs most
often when scemmngly mmsigmficant Jacerations are taken
I, ithy It mas destrov «<oft tissues or bone It 1s best pre-
vented by earlv adequate care \ntibiotics and tetanus antt-
toxin or toxond arc to be used n all badly contammnated
wounds Hematomas produce excessie postoperatne 1ndo
ration and «car tissue or mny become mfected Careful he-
mostasis restlient fluff pre<sure dresang and correct splnt
ing prevent hematoma formation Improper and prolonged
splinting may result 1n unnecescary stiffening of the jounte
W hen a laceration crosses an ymportant flexton crease, unde
sirable scarning and contracture may occur Primarny trans
position of flaps may be possible. If viability 15 questionable
a secondany £ plasty 1s preferable. Delaved <hm loss due to
local crrculatory failure 1s frequent It ts an indication for
early slough removal and «kin graft.
> [The phynician or surgeon who has not had some special traming =
the care of mjuries to the hand should never undertake to treat mdi‘:d
juries The authors of this exccllent and timely article have ﬁth‘-‘
some of the errors made 1 treatment. The importance of careful, defim:
tive cleanung of small lacerations to prevent mferction, of the comrect
lPhﬂlmsofnhlnd!nlposrﬂmoffuncﬁmandofncver*ﬂﬂﬂmlﬁ“‘"
10 extension are effectively emphasized. The nse of a compression
carcfully applied over an abundance of padding after a erushmg fmymy 1o
lbeEihllnd prevents excessrve edema and necrosis of tysues m most Ik

Urgent Surgery for Finger Flexor Tendon and Nerve Lac
erations With Emphasis on Advancement of Divided Pro-
fundus Tendon Distal to Level of Laceration. According 10
Kenath H Sponsel® (Unnn of Minnesota) njures to the
flexor surfaces of the fingers and thumb may divide the ten
dons of the superficial and deep flexor muscles damage the
corresponding, tendon sheaths or interropt digital sen<ory
nenves The effects on functions are devastating cspCCla-”‘ b
both the profundus and the sublimis tendons have been cut

(9) JAMA 1@ 1 2 NM % 1958
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and drilled acrots the distal phalanx and out throngh the mail,

When 1t 13 necessary to extend the wonnd proximally and distally
this is best done by extending the laceration to the lateral mydime be
tneen the flexor and extenwr surfaces (Figs 128 a-c and 129 )

Loterat
artemaon—y

Bt tendoms tured of
$0me level wdt 0 ngud
fibroua sheath,
Besut o scorred -
st dgt
~

]

)
Poalion of LT,
fandon sutre w
Pmoslizatlon  Stgke ko MArs N

el g Wedon with fumy ooeoek

129 1rman <endon prainsl (Courtesy of Spooscl
K f[l.' JAN \'11m 1 t7ls7zm)tl‘:rr' 2‘3 1958.) ! b
The 1incis; 1uv be extended proximally laterally on one ﬁ
of the finger u | 1stally 1n the lateral midline on the other side.
hesion of te1 fo +o incision and flexion contracture result ﬁ‘oﬂlf Cl;e
tending the lac  whon longitudinally along the flexor surface o
finger Wher the wound }s extended, only the skin and the subcn
tancous tissue superfical to the neuravascular bundle shoukd be i~
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ger lacks in touching the distal palmar crease (Fig 131) Io
the thumb, the range of active and passive flexion of the
termunal phalan< was measured (Fig 130) The percentage
of complete motion represented in the comparative series of
grafts was figured by comparing the degrees of active and
passive motion Because some of the thumbs of the study pa
tients had limitation 1 passie motion they were recorded
as percentage of activ¢ motion as compared with the about

Fix 130 (left) —Method of mea ring fexion of dinal phalame of thuxb,
hnbc:nwdqr{-uhmtommlhxndv Frequency with which pasdre mef
noton "-:’E

was Do greater than active rango of wem to Imdicate that facterd
tendon fonctlon play Important rele fn deterraining bow moch motion wil be
aiter inja

t F?‘séz'r‘ of touching distal e o e iace ki teger

«La mar erease
Eomplete mmﬁ.‘;,f Fon ¥ fodex S aimrvin (o} fngwd 1 15 0 21
or

! Coney ot Nant It A. und Helple K. G. J Done L Jolxt Suex 40 A%
262 April, 1958)

80 degrees of normal flexion at the distal jornt This was trans
posed into per cent of normal flexton for comparative
purposes

The study indicated that results of grafts withm the flexor
tunnel are distinctly better than those of primary repair
relatively poor results of pnmary repair seem to indicate
that grefting procedures might be prefernble in treatment
injuries within the flexor tunnel Results of primary repals
otitside the Arvor tunnel and of the flexor polhis longus 2r¢
markedlv | «tter than those within the tunnel The shortef
peniod of o o shity after primary repair apparently J“St‘ﬁ”l
the continu 1 1andling of injuries outside the flexor tuﬂ"lc
and of the tha ab 1n this manner Grafting remains avalable
for the severely traumatized wound or to correct the poor
result
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that pa 1 tretching be avoided Between the two surgral
procedure 11tients are encouraged to be as active as pos
stble LU all 2 months after the first operation the jomnts
have bea Uticiently mobihized for the second surgical pro-
cedure t be done Afrer this the wrist 15 sphnted in flexion
and the 1 nger< in the position of function for 4 weeks. The
patient 18 then taught to flex and extend the fingers and to
oppose the thumb (| i, 133)
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Toe-to Thumb Transplant with Nerve Graft 1s described
by R. Chandler and Patrick Clarkson? (Basingstoke Plastic
Centre London)

\lan, 21 lost tus left thumb in an accident. The thumb had been am
putated through the base of the frcxmml phalanx. Two flaps were

delayed on the dorsim of the foot (Fig 134) The first cireum
scribed an area of slan around the base of the left great toe. The second
outlined a large area on the otter side of the dorsum of the foot. This
flap was planned as a cover for the head of the first metatarsal In
about 2 weeks, further delay of the foot flaps was done, and 3 weeks
later a flap was raised from the base of the left thumb stump to expose
the base of the proximal phalanx and the metacarpal head e tendon
of the left flexor hallucis longus was identified through an incision be

neath the medial malleolus and divided. The flap surrounding the base
of the great toe was raised and the long extensor tendon was identy

fied and divided. The left hand was brought into comtact with the
great toe (Fig 135) the capsule of the mcmaarpox‘ha angeal joint of
the toe having first been opened to draw up the divided | flexor
tendon and attach 1t 1n the thenar region. The extensor tendon was
sutured to the extensor pollicis longus tendon at a level of 2 1n. prox

1mal to the wrist joint. The flexor halluas longus was not sotured.
The flaps were joined, and the raw area on the dorsum of the foot was
covered by a free dermatome

After 3 weeks, the digatal nerve on the lateral aspect of the great
toe was exposed and divided, about 34 1n. of the length of the nerve
being tucked under the distal skan flap The digital vessels on this side
were also divided. A weel later the incision from the dorsal flap of
the foot was continued around on the wndersurface of the great toe
thus completing arcumferential delay The digital nerve on the me-
dial mde was divided and about 1 0. of 1ts length tucked under the
distal skan flap After 2 more weels, the delaying inasions around
the great toe were opened and the toe completely freed from the foot.
The defect on the foot was closed by the previously delayed flap from
the outer mde of the dorsum of the foot, to cover the head of the meta
tarsal and by a free grait for the rest of the dorsum, After transfer
of the toe onto the thumb stump the antenor defect on the thumb
was closed by a free skin graft. Convalescerice was somewhat stormy
because of infection.

After 3 more weeks, some small necrotic 1ons of the ximal
toe phalanx were nibbled awny The head mrc metacal pmof the
thumb was also freshened,” the two banes were brought into appo-
sition and the skin incision closed. Fixation was carmied out hy pls
ter of pans sphints.

The tent made satisfactory progress and no complications
occumﬁpan from minor marginal necroms of the handpand foot

flaps. The transplant was successful cosmetscally with pronounced
:’;nﬂr:}ogl 1mpmvcmcnt.] There l‘rvuu ls’tim some laternl angulation at

c ca 01N’ t this
e mfl;owmﬂm somt, enabled the patient to grip

(3) Axm. J Sorx 9531531  Febroary 1958



—Fi

210



HAND AND WRIST 241

Later the thumb web wans opened by an incision runmng along the
thenar crense. The digital nerve to the thumb was located and the
divided stump of the digital nerve to the toe was dissected out. The
7 cm. gap separating these two ends was bridged by a graft tahen
from the superficral radial nerve. About 6 weeks later under tourms
quet, the shaft of the 1st metacarpal was exposed through a radmlly
placed mnciston and arthrodesis was performed between the proximal
toe phalanx and the head of the metacarpal Fixation was carrted out
with Rarschner wires and plaster of paris splints.

Three months after the nerve graft there was some patchy return
of light touch over the medial side of the pulp The transfixing wires
of the arthrodesis were m posthon The metncarpophalangeal joint
was shightly flexed, but allowed full abduction for gripping big ob-
jects nd also oppomtion of index Plghlp to “thumb” pul? for the pick
1ng up of small objects %F:g 136) ¢ passive range of the interpha
Inngeal joint was 175-165 degrees.
> [The anthors are pot correct in assuming that the 1ut toe 18 of relative
un ce. techmc that they have developed and demonstrated
and results they tmve obtalned are commendable. However transpost
tion of the Index finger to replace an absent thumb s been a satisfactory
procedure and should be the operation of choice—Ed]

Congemtal Anomalies of Hand Part IT In considering
the surgical management of these anomalies H Kelikian
and Ara Doumanian* (Chicago) point out that of the 5 meta
carpal bones the 1st has the greatest range of motility and
the 5th the next greatest range The 4th can also be made to
move to a degree the 2d only shghtly and the 3d not at all
If the 1st, 5th and 4th metacarpals are separated from the
adjoning metacarpals and covered with skin thev will func-
tion as short stubby fingers In hands in which this has been
done the 3d metacarpal 15 also wrapped with skin for al
though 1t cannot be made to move, 1t can be used as an appo
sitional strut If the 2d metacarpal bone 1s resected the weh
space between the 1st and 3d metacarpals will be widened
increasing the relatne length of the separated rays on the
radial mide of the hand Excision of the 2d metacarpal pro-
vides enough skin to cover the entire 1st metacarpal as well
as the radsal surface of the 3d metacarpal Skin from the back
of the 4th metacarpal rav 18 used to cover the 5th metacarpal
and the resulting denuded area 15 lined with skin from a ped
icled graft from the abdomen

To separate the 4 ulnar metacarpals the webs between
them are deepened and the transyerse metacarpal ligament
14 «evered in the process (Figs 137 and 138) The clefts thus

(4) ] Dove & Jolat Surg 35-A 12491266, December 1957
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created may extend for two-thirds the length of each mcur
carpal 1 the 1st and 4th intermetacarpal spaces arc dccP]C
than the thers The uncovered surfaces of the surgreally
deepenc ! spaces are lined partially with local mtq,’;lL
ment but n inly with skin supplied by the pedicled g7 ¢
Since the s 1 of the pedicled graft 1s devoid of sensation lr
should not ¢ used to cover the volar surfaces. The palma
skin ovenying the metacarpal bones 1s left intact The rraﬂsd
planted skin 1 used to cover defects m the web spaces 47
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also to cover the adjacent and dorsal surfaces of the meta-
carpal rays
The thumb 13 considered to be the most useful digat. When
judicrously shufted radialward and turned to face the other
dipits the index finger which 1s equipped with sensory
perves blood vessels tendons and muscles may serve as a
physiologic substitute for the nussing thumb
MrrHOD—The first operation consists in deepening and widemng
the web space between the index and long fingers and covering the re
sulting cleft with a graft containing arealar tissue. The pedicled graft
13 hifted from the nbdcg'mm and the wae; space between the \lx;x;l;cmand
long fingers 15 opened, maintaimng adequate pnenmatic col oft
of 51: arm. The skin inciston may be started on the palm or back of
the hand. The volar incison 18 begun just proxuspal to the distal palmar
crease at a point 1n Line with the central axis of the long finger It 1s
extended radialward, parallel to the palmar crease, and turned dis
tally to bisect the web between the index and long 5. It 18 then
continued dorsalward 1n the cleft between the 2d and 3d metacarpals
ending at a pomnt 1 1. or more proximal to the interdigital web. The
connpected dorsal and palmar incistons sever 3 binding structures the
Junctura tendinum that commects the extensor tendons of the index
and long fingers, the interlacing fibers of the palmar aponeurosis and
the transverse mctzuuﬁl lfmcnt that binds the beads of the 2
metncarpals. Distal to bifurcation of the common arterial trunk,
the digital artery along the radal side of the long finger is Ligated in
2 places and senered between the 2 hgatures. The branches of the me
dian nerve supplying the adjacent surfaces of the index and long fin
gers need pot be disturbed for they separate from the mamn trunk
more proximally If the adductor pollius is present the distal fibers
of 1ts trans erse head are stripped from the 3d metacarpal to d
the surgical cleft behind the median nerve. The dissection 1a then
carried deeper 1nto the palm toward the wrist, along the intel ce
between the volar mnterosseus of the index finger and the do mn
terosseus on the radial side of the long finger The index finger 1s ab-
ducted radially as far as possible tﬁe prieumatic constrictor 15 de
flated and hemostans secured. The freed petal of the abdominal graft
1s applied to the wound between the 2 fingers and secured with inter
rupted wire sutures. A catheter made ngid by insertion of @ Kirsch-
ner wire 15 anchored to the nails of the Jong and index fingers and
then boimd to the body with a Velpeau bandage.

The second operation is usnally performed abott 7 weeks later The
end of the pedicle of the graft attached to the ghdomen 15 freed, the
ncision on the palm 1s retrenched and extended ulnarward and the
skin of the graft stem 15 flattened into the palm and sutured. A second
meimon 13 made on the back of the wrist, extending along the ulnar
border of the index metacarpal which is then osteotomized at the
Junction of sts middle and proxamal thirds. From the abducted pos
tion the index finger 14 totated nntil 1ty volar surface faces the corre
sponding surface of the ring finger The fragments of the ostecto-
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muzed mdex metrcarpal are then secured together with a loop of
mallesble wire. Stoce, to function effictently the thumb ahould be
shorter than the other fingers the distal fragment of the metacarpal 18
mvaginated nto the proximal fragment. Later 1t may even be neces-
sary to arrest the growth of thcmjxphysis at the distal end of the nreta

carpal The occastoml proxi epiphysis 1 an ndex meta

may also have to be arrested. Thr 2 small inaision over the back
of the wrist, the dorsal carpal higament is spht and the extensor ten

don 15 extricated from the wound and shufted to the lateral side of the

—

Flg. 140 ( bove) ——Volur vhew
%m left) LA}RG a;enn:rwdr
earpectonry  {utaod Ty osteat
of dutal eod of it Sq-m*m:
digits translerence an roahon
mnwﬁmmmmmw
=3
EE 2§ Kelkian, Hand Doo
manien. A ] Bans & Jolmt B rx 354
1249-1266, December 19 7)

radius where it 15 held by a shng fashiloned from part of the tendinons
insertion of the brnchioradalis. The tncssions are dosed, & Rarschnes
wire 13 passed through the distal phalanx of the rotated and abd
index finger and & below the-elbow cast 1s applied The wire 18 rev
moved onlf after the fragments of the osteotomized metacarpald
have completely wnsted, Duoring immobilization functional exercises
of the other diguts, the elbow and the shoulder are encon

It 15 not possible to conmder uncomplicated club hand de-
formities in the same category as uncomplicated soft tissuc
contractures or tncomplicated club-foot defarmities Except
m mfants with arthrogry posis athetosts or cerebral palsy
2 hand 18 seldom twisted into an ankward position at birth
without an accompanying deformity The deformity may be
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a nusuing digit or 2 fingers bound together In some chil-
dren, the radius or ulna 1s absent
In children the authors corrected the deformity of a muss

ing forearm bone at the wrist by periodic osteotomies of the
radus or ulna or of both 1if both were present (Figs 139

141) The osteotomy 1s done proximal to the distal epiphy sis
of the bone and an attempt 15 made to correct the deformity
around both axes (anteroposterior and side to-side) of the
wnist. The purpose 18 to place the hand in a position of 10-20
degrees of dormflexion and shght ulnar deviation. If the flex-
1on deformity at the wnist 18 marked abrupt correction may
overstretch the nerves and damage the blood vessels The
correction should be done gradually In some instances it
may even be necessary to watt until the patient 13 age 10 At
that age carpectomy can be done to allow the wrist to shift
1nto a more normal posiion A year or two later the wnst
may be stabihized by fusion In surgical ankvlosts of the wrist

the distal inch of the ulna (if this bone 1s not missing) should
be resected to permit pronation and supination of the fore-
arm and of the hand \When only the ulna 1s present, ciubbing
at the wrist 18 treated by carpectomy fusion and if neces

sary osteotomy When clubbing at the wrist 18 accompamed
by absence of the thumb or webbing of the fingers digital in-
sulation or subststution of the index finger for the missing
thumb may be done simultaneously with correction of the
wnist deformity

> [The 1 { results obtalned in the coses presented here
Dreent St Dithe ate Fiont comemchdabie. Bt ey xnd ey
e bty ::h mﬂm e. Pinch, grasp and thumb action
Repair of Congenital Finger Syndactylia in 19 patients
with 44 webs 18 described by Bengt Nylén® (Uppsala) The
fo!l[‘omng modified Bunnell procedure was used 1n 28 webs.
rcNic—Full thickness skin grafts from the mguiml
wrere used to cover the defects of the fingers. Recently to avoxfi?murn
contraction on the fingers, the incision Line has been hrolen by
'thn:aﬂhnmvcnecutxouthevolarnnddornlnda. corresponding to
= prowmal and distal interphalangeal jomts (Figs. 142 gnd 143)
Atgnfbwm-uturedmthS—Om t in all children under age 8
pressure dressing was applied for al 10 days, leaving the finger
tips free for inspection After the first dressing a small

Y bandage was
worn
penod.im about 5 dave. No splints were used in the postoperative

Follow up examination of the 28 webs showed good re
() Acta bl seandivar 113310318 1957

1
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mized 1ndex metacarpal are then secured together with a loop of
malleable wire, Since to function efficiently the thumb should be
shorter than the other fingers the distal fragment of the metacarpal 15
mvaginated Into the proximal fragment. Later 1t may even be neces-
sary to arrest the growth of the epiphysis at the distal end of the meta
carpal The occasional p'mxun:f hysis 1n an index metacarpal
may also have to be arrested Thrcng 2 smll inaision over the back
of the wrist, the dorsal carpal hgament 1s split and the extensor ten
don 1s extricated from the wound and shifted to the lateral stde of the

——

}:ﬁ 139 (abore Jeft) —Aarked clulbog
at st tn gil, 13
Fig. 140 (ahove) —VYohr view

left) —After

40
141

radius where it 15 held by a sling fashtoned from part of the tendimons
nsertion of the bmduor{dmlxs g’1"11c wncisions are cosed a K:;}mﬂ
wire 13 passed through the distal phalanx of the rotated and =
index finger and a below the-elbow cast 13 applied The wire 18 T
moved only after the fragments of the osteotonuzed metac als
have completely umted. Dunng mmmobilization functronal exercy
of the other hits the clbow and the shoulder are Lder
It 15 not po wible to consider uncomplicated elub- '
formunies in the same category as uncomplicated softEmsut
contractures or uncomplicated club-foot deformities XC]CPV
1n infants with arthrogryposis athetosts oF cerebral Pl?:th
a hand 18 seldom twisted 1nto an awkward position at bt o
without anm acc  npanying deformity The deformity may
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0 mussmg digat or 2 fingers bound together In some chil-
dren the radiusor ulnas absent.

In children the authors corrected the deformity of o miss-
ing forearm bone at the wnst by penodic osteotomies of the
radius or ulna or of both, 1f both were present (Ings 139
141) The osteotomy 18 done proximal to the distal epiphy sis
of the bone and an attempt 18 made to correct the deformuty
around both axes (anteroposterior and side to-side) of the
wnist. The purpose 18 to place the hand in a position of 10-20
degrees of dorsiflexion and shight ulnar deviation If the flex-
1on deformity at the wnst 1s marhed abrupt correction mav
overstretch the nerves and damage the blood vessels The
correction should be done gradually In some instances it
may even be necessary to wait until the patient 1s age 10 At
that age, carpectomy can be done to allow the wrist to shift
into a more normal position A year or two Jater the wrist
may be stabihized by fusion In surgical anhylosis of the wnst
the distal inch of the ulna (1f this bone 13 not missing) should
be resected to permit pronation and supination of the fore-
arm and of the hand VWhen only the ulna 13 present clubbmg
at the wrist 18 treated by carpectomy fusion and if neces
sary osteotom) WWhen clubbing at the wrist 18 accompanied
by absence of the thumb or webbing of the fingers digital in-
aulation or substitution of the index finger for the missing
thumb may be done simultaneously with correction of the
wnst deformuty
> ﬁeextgjlmthmcdanlmluobumcdinthemprumt:dbcre,

m 1tlon operation to create a thumb where none was

transpos;
present at birth, are most commendable Pinch, grasp zction
wrere restored in each instance —Ed.] « and thumb

Repair of Congenital Finger Syndactylia 1 19 patients
with 44 webs 18 described by Bengt Nylén® (Uppsala) The
fol%omug mol;hﬁCd Bunnell procedure was used 1n 28 webs

rCHNIC—Full thickness skin grafts from the inganal
were tised to cover the defects of the fingers, Rccmﬂ;gt?) nvmm
contraction on the fingers the incislon lne has been broken by
l;:an transyerse arts on the volar and dorsld sides, corresponding to

¢ proximal and distal 1nterphalangesl jomts (Figs 142 and 1 3)
The grafts were mitured with 5-0 ca t in all children imder age 8
A pressure dresung was applied for ol 10 davs leaving the finger
:g:—f? forboin‘:tpecuon After the first dressing 2 small bandage was
penod.m F 5 days. No splints were uted in the postoperative

Follow up examination of the 28 webs showed good re-
(%) Aca blr seendinav 113 310-318 1987
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sults 1n 23 Fingers had normal moyements There was a
deep almost normal looking commissure and no scar con
traction The full thickness skin grafts were well healed,
with a good texture and generally a good color match. In a
few patients however the grafts were shightly more pig
mented than normal skan In 1 of the other 5 webs there was
a shight scar contraction in 1 finger 7 years after surgery
This did not require further operation nor did another web
examined 2 years postoperatively with a minor scar con
traction at the dorsal base of the commissure The other 3

Fig. 142 (left) —Inclsions of web. Note small transrerse cuts on volar and dorm!

Fig 143 (right) —\ shaped dorsal and volar faps forning Tinmg of coummis
gk e ‘“”*.?«“'R’,‘i'u“‘i’,",«‘c‘z‘: g e 5T, w7y
webs were observed 1 2 patients One a boy aged 8 had cu
taneous syndactylia on the left hand between the 2d and 3d
fingers and 3d and 4th fingers with congemtal abnormal
growth of phalangeal bones mcluding symphalangism He
was operated on at age | year with separation of the fingers
1 tno stages The defects of the lateral sides of the fingers
were partilly sutured and the remaiming area covered with
full thickness shin grafts After operation severe hypertro-
phic scarnng developed on the middle and ning fingers Two
years later the scar was excised, with full thickness skin
grafting of the resulting defects After 5years there was stadl
some shortness of skin on the volar side of the fingers which
will require further surgical correction. The grafts were well
healed and the commissure between the 2d and 3d fingers
was somenhat shallow although finger movements were
not decreased

The second patient, a boy aged 7 had syndact) hia between



HA\D AND WRIST 217

Flg 144 (eft) —Precperative condition,

L am Band 2 years after secnod operatioes, showlng wellhealed
o e o een. Note Tolinicbncss stia grafts oa fAngers,
ratht Toed];

e ™5 s Acta chir scandinar 113 110318 1957)

the 3d and 4th fingers on both handa on the left, a complete
fibrous web and on the nght a web reaching distally to the
prowmal interphalangeal joints The left hand had been op-
erated on at age 4 by the Bunnell technic, and hypertrophic
scar contraction had developed on the volar side of both mid-
dle and ring fingers Four months later excision of the hy-
pertrophic scar and release of the skin shortness by Z plasty
were carried out. Follow up examination 2 years later
showed well healed normal looking commissure and well-
healed skin grafts with normal movements of both fingers
(Figs 144 and 145)

* [Good

alied o the” pant T omiee 3 The Seste derined by N e
practical, and bns results are excellent. His theory that immobiluation of
the entire musenlotendinons expanse 1n the relaxed position 18 essential m
traating mallet finger injuries 15 logical, and he ﬁ: demonstrated the
effectiyeness of this prmaple—FEd]

Deformities of Hand James T Mulls* (Dallas) repairs
congenital syndactyha immvolving the hands when the pa
tients are about age 134 2 In most mstances some shin graft
ng 18 necessary but in others a very good result may be ob
tamned by multiple Z plasties A good end result allows
complete extension and flexaon of the mvolved fingers with a
deep and as normal a web between the fingers as possible.

(6) Am. J Surg 95 189-193 Febrnary 1958,
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Repair of the simple skin web deformities 1s easily done.
There are instances when some jont changes may be pro-
duced 1n the fingers because of a bony union between the in
volved fingers that had not been cared for earlier
Prevention of marked deformuties about the hands 15 of ut
most importance Intensive care and cleansing of the wounds
as early as possible and immediate surgery will greatly cut

Fix 146 ) —Scrers cortracture deformity doe to Larn,
1:1;-147[09 )—Hmlrmhm&;vodmmmlndﬂeﬁmflﬂﬁnmh

((ﬁr’?:}u{)rmgj T: Am. J Sarg. 95 189193 Febrmary 1938)

down the number of such deformities as well as subsequent
jomnt changes resulting in good or better functional outcome
mn a shorter pen

Figure 146 15 an example of a hand deformuty with marhed
contracture of the thumb and fingers resulting from an ex
tensie burn The thumb was almost carned across the
palmar surface by the pronounced scar contracture and thc;
was complete contracture onto the palmar surface of the .
finger Contractures were also present about the 2d and 4§d
fingers Prolonged postoperative physical therapy eou
have been prevented had the surgery been performed many
months eather Usually some jomnt changes are found in
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these cases with fibrous union at the jonts due to the long
delay m reparr of the deformity This patient now has a good
functional hand (Fig 147)

The most extensi ¢ burns mvolving the hands usually oc-
cur on the dorsal surfaces of the fingers, hands, wrists and
arms In these deeper burns a thick scar usually results pre-
venting to a great degree thumb and finger flexion Even
when only 1 hand 1s unolved early surgery 1s indicated

Congenital Syndactylism of Fingers ] Hiram Kate? (At-
lanta Ga.) treated 86 patients born with syndacty lism of the
fingers Involvement was unilateral in 41 and bilateral i 45

a total of 131 hauds with webbed fingers The fingers were
normal 1n appearance in 45 and compheated in 41 patients
Syndactylism was inhented m 21%

1f the fused fingers are of unequal length, as when the 4th
and 5th fingers are fused to the ends they should be separated
early to permut growth of each finger This may be done at
age 6 months 1f they are of the same length the operation
may be postponed until the child 18 several years old.

ProcEDURES.—Some patients show a web only shightly hnﬂler mats
attachment than normal Tlus may interfere only with playing the

iano or fitting gloves If the web extends to the proximal 1aterpha-
| joint 1t becomes a physical handicap. The best treatment 15 a
Z iason with transposition of the flaps An mcision 13 made al
the rmm of the web betw een the fingers and the web separated into 2
leaves. The arms of the Z extend from the end of the masion to the
base of the fingers on the dorsal and palmar surfaces and the flaps
are reversed and sttured nto place.

When the fingers are fused to the ends successful operation de-
mands formation of a satisfactory commussure between the fingers, A
usefol method 15 raising of a long dorsal flap After the fingers have
been separated, the flap 15 drawn forward across the commissure and
sutnired to the skin of the palm. This 1s probably done best by Bun
mell ¢ pantaloon nrethod. A pointed volar flap 13 rarsed to fit 1nto the
notch thus a suture hne paralleling the web is avouded. Alternatively
a tnangular flap may be raised from the dorsal and another from the
volar surfaces of the fingers extending from near the proximal inter-
i?lh-‘trtl:rng'ul omts to the base of the fingers. The dorsal flap 13 the

flaps are drawn through the commus: d
nde by side 1n the formof a Z. o sure and sutared

To avoid contractures of the suture hne and Leloid formation
7ag flaps of skan are cut on both volar and dorsal surfaces Tt is a hz:tlge
difficult to male these fit accurately nto each other In separating the
3d and 4th fingers, the volar uterphalangeal creases are on the same
level ard the flaps are cut at about an equal distance apart.

When the 4th and 5th fingers are to be separated, the volar creases

() Both M J 51160164 Febrmary 1938,
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are at different levels Here an effort i3 made to take the flap of ¢kuin
from the other finger opposmte the volar crease, to prolong the skin at
the joint level. This 18 easy to plan on the volar surface. Two needles
are then inserted from the palmar to the dorsal surface to form gmdes
for the flaps on the dorsal surface. When the skin is loose between

Fir 148 (top left) —Last thrce fingers were fassd sxd rails of middc eod riné
14 ) —TFingers wars_scprated by two tom and by we
ggﬂ.ﬂn(?p%)-f ﬁnmﬂ;lﬂupr:g(udmﬂ&dﬂ
mati were removed vel,

573

ot it lndsl]ﬂ!ﬂ-lphdbtﬂin)td.

ot g e we U ool e e R el evel posterbacly giviny 2aan]
(Cmncl: fKite, J H. South. M. J 51 160-164 Febrmary 1958.)

7 22

thout te
the fingers, these flaps may fall 1nto place and be sutnred wil
sion. If the fingers are tightly fused, a sidn graft 1snccdii;dA whole-
ﬂuckneuzﬂftubat.hccnuscthcreulusmntradnre e
up better under use Tbegrmnupmbablymebendonor:::,m
cause the skin is loose mmaﬂdmm”ﬂmﬁ;wﬁn—
spicuons. A graft must always be over the dorsum
ger to cover the area left by removal of the flap If the distal phalanges
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are umted by bony union amd these must be separated with a chisel,
the graft should extend to the end of the fingers because there will
not be enough skan for closure and the bone will not heal well 1f ex-
posed 1o infeetion from granulation tissue If 1 or 2 small grafts arc
uged to cover the areas on the sides of the fingers where the shin can
not be closed, the end of the sutures for the grafts are left long and
tied over a small sponge for pressure, Only one side of a finger should
be operated on at a time to avard 1njury to the airculation

If the nails are grown together the cut edges plus a small stop of
the nail bed should be removed to narrow the nail (Figs 148-151)
Otherwise there will be a troublesome and unsightly mil edge.

The fingers are dressed by applying petrolatum gauze over the
grafts and winding a small roll of gauze around the fingers A sponge
1s 1nserted between the fingers to hold them comfortably apart. The
two fingers are then bandaged together A sphnt may be used but
when the sponge becones dry it 1s firm and gnves good immobiliza
tion to the fingers. The stitches are removed in a weeh and the
grafts dressed with wet dressings or omntment, Healing 1s usually
complete 1n about 3 weeks
» {Moat hand surgeons and plastic surgeons who have had experience in
treating congenstal syndactyllam of the fingers have advocated delaying
surgery untll the child 15 at least age 3 Some prefer to defer defim
tive treatment tmti] the patient is 6 or mt operations performed dur
ing early infancy have had to be revised later Dr hate, a meticulous sur
geon, s shown that 1t 13 possible to treat tins condition adequately In
carly Infancy 1f the technic is carrled out with great care and whole-
ﬂnc{nmxhnmfummdtowmthcdcﬂudcdm—]id.]

Congenital "Windmull Sail” Deviation of Fingers involves
both hands symmetrically and 1s characterized by ulnar ab-
duction of the fingers 2 particular relation between the po-
sition of the thumb and mdex finger and absence of symp-
toms that could explain the deviation morphologically or
functionally The syndrome has a famihal incidence and 13
accompanied by other endogenous malformations

August Rutt® (Univ of Cologne) reports 2 cases of this
condrtion.

Case 1 —Boy 15 with 7 siblings and parents who were well had
flat feet and malposition of both thumbs since birth For the latter
condition he was operated on unsuccessfully at age 6 months. Later
the finger deformity became more evident. Except for his hands
and feet, the physical findings were negative. Both hands showed the
sare characteristies which were somewhat more pronomnced 1n the
right - hyperextension of the hand, considerable adduction of the
thumb hyperextension of the end phalanx and a short mterdigital web
extending almost from the height of the interphalangeal jount of the

(8) Arch. orthop. o, UnfalCH  49.387 391 1987
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thumb to the metacarpophalangeal jount of the index finger The web
ways so tight that 1t did not allow any abduction or opposition of the
thumb The other fingers showed flexion contracture and ulnar abdne
tlon contracture 1n the metacarpophalangeal joints. The other digral
Joints were free. N rays revealed besides malposition of the fingers,

~—Hands davias of fngers and addoctom of
:hcsh‘i :(,:tunm of w&;”,&m -.dlﬁ!.ncw 49387351 1987)

a shghtsxhntmg of the caudal epiphyses of the metacarpal bones

Fig 152
(Tﬁcteuzclmadiglulwebbetwmthemmhmdmdaﬁﬂgg;m
the left hand was relieved by the formation of two Zeller skin %
Redrmcmmtmsdmcwdmutbcrﬁnnghew]ysuccd(:;
the operation could not be mamtained. The untreated hand detert-
orated further

Case 2—Girl 9 gster of boy 1n Case 1 had had flat feet and mal-
posttion of the thumb since birth, with slowly developing mlﬁ
of the other fingers. The hands showed the same characteristics
her brother's, but the defects were less pronomneed. X rays m,_(rﬂuuf
malposition of the fingers and a slight slanting of the proximal ep
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3 —Tlands 9, shawing slmila  coogenital deformity but lews
g;m’w‘:mql-g s o St R Aotk o e UntahChlr 39 357
1 1957 )

physial fine of the metacarpal bones (Fig 153) Surgery sumilar to
that performed on her brother was done on her right and parts
ot the adductor pollicis muscle were severed. Though this additional
surgery contributed to slightly better results eventually the condition
of both hands deterforated.

Treatment of Mallet Finger by Complete Metacarpopha
langeal Flexion 1s evaluated by Thomas D Hall and Alzir
B Alves® (Chicago) The mallet hnger 13 a result of an
avulsion of the extensor alips of tendon or an avulsion chip
fracture of the dorsal and proximal portion of the phalanx
with the attached tendon In many patients 1t 18 only a cos
metic problem In others whose occupation or other acting
ties require manual dexterity the deformity presents an ad
ditional 1mposing functional problem

Irrespective of the presence or absence of 2 bone fragment

(%) Sury Gynmec. & Obst. 106 233-237 February 1998,
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the pathologic condition 1s essentially the same There 15
disruption of the continmity of the musculotendinous mech
amsm The smmobilization most popularly used 1s phalan
geal which 1s imited to only the tendinous expanse of the
interphalangeal extensor mechanism and disregards the
muscular expanse. A cardmal principle in treatment of ten
don mjuries by closed or open measures 13 1mmobilization
of the complete musculotendinous mechanism in the relaxed
position The relaxed position of any musculotendinous

Y
154 —Capralar_lgaments of metacarpophalangeal joint are relazed
extenton il i e Chattactine eon prbabie. b gnger Is m flewed
tawt pomtion (Coartesy of Hall, T D, and Alves, A. B Sary, Gyoce. & Obet
106 233237 February 1958)

structure 1s the position that most closely approvimates the
site of ongm and the msertion Complete relaxation of ﬂ;f
interphalangeal extensor mechanism therefore cannot be ol
tained without metacarpophalangeal flexion

The authors have never obseryed a flexion contracture of
the metacarpophalangeal joint resulting from prolonged 1m
mobilization and have no knowledge of 1ts occurrence. The
high mcidence of extension contractures at thig site and the
apparent mfrequency or absence of flexion contractures are
explainable on the basis of capsular anatomy (Fig 154)
When extended the capsular ligaments are relaxed to permit
abduction and adduction of the finger 1mmobihzation 1 t}u;
position may result in shorteming of these ligaments an
consequent extension contracture When flexed the alpsl;‘
lar higaments are taut and no shortening can occur In a
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their patients the authors used a simple modification of the
Bunnell pull-out wire procedure

Tecunic.—The extensor tendon was shortened seseral millimeters
- procedure believed to have a twofold advantage It freshens the end
of the avulsed tendon and removes anvy laxity from the extensor mech
amsm Instead of the wire being inserted through the end of the ten
do, as {llustrated by Bunnell it was brought out on top of the tendon
in order to avoid the presence of the wire 2t the site of the healing
and also to approximate the tendon better to the site of avulsion The
sutures were hept throughout the entire 5 wecks of immob:ilization
This procedure resulted in eliminating a east change, No complica
tions were thus encountered. Before closure of the wound, the wire
was tested to assure stability of the suture and to observe the approxi
mation of the tendon end to the base of the phalanx Tying of tEe wire
suttire was done after the cast was applied which obviated possible
breaking of the wire suture

A vaniety of techmics with plaster of pans smmobilization were
found satisfactory It was advantageous to mantan the desired
position duning cast apphcation by applying tape, moleskin or collo-
dion stripping from the palmar surface of the muddle and distal pha
langes, across the tip of the finger and then with tension to the dorsum
of the proxamal phalanx. After the cast appfication, the stripping was
sectioned to release excess tension A beveled piece of felt was placed
1n the palm to maintain hyperextension With surgical repair the cast
apphied perrmtted visuahzation of the distal phalanx and attachment
of the wire to the pail. In closed cases vistahization was not found
necessary

The authors treated 14 mallet fingers in 11 patients Those
patients seen for a considerable period after treatment had no
appreciable alteration of the results observed 4-6 weeks after
1mmmobilization was discontinued Eight fingers were exam
med more than 3 weeks after injury and were treated by pri-
mary operative repair and immobihzation, Six fingers were
examined less than 3 weeks after injury and were treated by
the closed method Only 5 of these 6 fingers were available
for study 2 of which required subsequent surgery because of
unacceptable results thus raising the total of operative cases
for study to 10 One of the 3 patients successfully treated by
the closed method had a normal range of flexton and exten-
sion  the other 2 had flexion and extension to over 170
degrees

All 10 patients treated surgically were mmproved to a
worthwhile extent, possessing active finger flexron and ex
tension 2 had normal hyperextension 3 extension to 180 de-
grees 3 to about 170 degrees and the other 2 to slightly under
170 degrees
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Although the pull-out wire sutures remained duning the
entire immobilization period no infections oceurred.
> [The pnnciple demonstrated includes immobilization of the entire
musculotendinous expanse in a relaxed position, with immobilization of
lt};tmeéadﬁnhop}nhngul joint in flexion. The results reported are excel-

Replacement Arthroplasty in Military Patients Larl W
Brannon! (Lackland Air Force Base San Antonio Tex.) de-
veloped a new type of prosthetic replacement for irreparably
damaged jomnts of the finger (Fig 155) The prosthests isa

Tu 153 (el) —New tpe of prosthesls assembied and divmrerabled itk
com v

F&jﬁ:‘;’{“é’m_ wire G s T e 1937)
rephica of the normal jomnt and replaces the entire joint Pri
manly designed for the proumal mterphalangeal joint of
the finger the device 1s of stainless steel and conssts of two
parts connected by a simple hinge joint that lochs by a half
threaded scren and nut. Each part has a trangular intra
medullary stem for insertion mto the bones of the finger
The hinge joint 1s finely beveled to prevent irritation of the
soft tissues during mo ement and the prosthesis 1s designed
to preclude residual rotation of the finger and instabithty In
dications for the procedure consist of an irreparably dam
aged middle or proxmmal finger jomnt with functionally
restorable tendons intact nerve supply and adequate circy
lation 1n the finger The same type of replacement would ap-

(1) AN Med 121 325327 Norember 1957
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ph to a diseased jomt, provuled the condition of the <oft tis
<ues permits  Any actine mflmmmatory process would con
traindtcate this procedure

Tecnxie—The operation 1t performed under feneral anesthesia
and with preumatic tourniquet A <hort mudlateral mciston ts nade
on the ulnar aspect of the finger over the wmolved joint The ex
tensor mechanis tx carefulh retractad and the joint capsule mereed
laterally Resection of the entire Joint 18 performed with a small Gogh
«aw leaving a space of about 1 cm. between the bone ends The
medullary canal of each phalanx 1« prepared with a trangulte reamer
after which each half of the prosthesis 14 in<erted separatels The two
halves of the device are joned and the hinge jomnt 1s Joched with the
serew amdd nut After this the hnrer «<hwould be «trupht amd thero
should be no abmermal rotatton. The new soint should ghde freely
{rom full extension to full fexion. Hydrocortusone 1 ec., 13 left wattun
the joint, after which the wound 15 closed. Finger is immobilized
full extension until wound heals then active exercises are started.

This method was used in 10 patients cach of whom had
destruction of the imvolved finger joint which had resulted
m a stiff, useless finger usually ankylored mn estension In
cach prosthetic replacement of the jomt (Fig 156) restored
functional range of punless motion and the cosmetic ap-
pearance of the hand was improved by correcting the exist
ing deformaty

Acrosclerosis P Deak?® (Tetemr City Hosp Budapest)
comed the term “acro-osteoscleromis” for an enostosis cous
wg narrowing of the medulla of the termnal phalanx. It
ma)y appear in two forms patchy acro-osteosclerosis with
~lets of enostosis and the diffuse form in which enostosis af
fects the entire two thirds of the termsnal phalanx. In the
fatter form a dense shadow 15 v1sible on x ray of which the
proxumal border 33 esther sharp straight and perpendicular
ta the long axis of the bone or \ shaped (Fig 157)

In a review of x rays of 300 unaelected hands the anthor
obsened this disease quite srequently and with certam reg-
ularity Patchy acro-osteosclerosis was found i 17 patients
and the diffuse form 1n 37 The over all incidence of 13 5%
was too high to interpret the changes as concomitant signs
of the relatively rare scleroderma

Alt diffuse forms of the disease and 14 of the 17 patchy
changes were found m women Smce 272 of the 400
hands belonged to women 1 of everv 5 women showed
acro-osteosclerosis

@ Forteeh  Geb Rbuppro<irablen 80 3966 Jol 19,3
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The 4th and 5th fingers were 1nvols ed three times as often
as the others Without exception the changes were sym
metrical and commonest 1n the area served by the ulnar ar
tery When both forms of disease were present 1n the same
hand, the patchy form affected the fingers closer to the ra
dius and the diffuse form affected those closer to the ulna
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Fig 187 (Courtesy | Delk, P Focmchr Geb Réatgenstrablen 80.55-6
Juty 1988

Patients with diffuse acro-osteosclerosis had preceding
hormonal dysfunctions such as irregular menstrual bleed
ing and severe prechmacteric symptoms for which some
of them recenved prolonged intensne hormonal treatment.
The diffuse form was also found to have an madence of
about 50% 1n hyperplasia glandulans cystica 1 which hy
perfolliculinemuia 18 very common

These observations would suggest that acro-osteosclero-
s15 18 due to a hormonal dysfunction which becornes mant

- ko
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fest at certain sensitine arculatory sites such as the supply
area of the ulnar artery and distal phalanges These findings
are n agreement with the fact that long standing hormonnl
dysfunction and especially pathologic ov erproduction of
folliculin 15 able to cause 1solated medullary osteogenesis m
man as well as m experimental ammals
Epidermal Cyst in Bone 13 a rare lesion that occurs exclu

sinely 1n distal phalanges of the fingers of adolescents or
adults Edwin R Tishier John Gruhn and P Skerrete® (Pitts

Fig. 1
b i (Booneny of Faer . T Cenr oSl ST
burgh) report 3 cases of epidermal cyst i bone which
brings the total recorded cases to 36 The patients 2 men
and 1 woman were aged 32-48
Swelling redness pamn and tenderness occurrnng 1 35
years after trauma and associated with a purely Iytic err-
cumacribed lesion surrounded by a thin rim of cortex 15 su
gestive of epidermal oyst in bone Its morphologic featurgs
() Cancer 115643-648 \ay June 1958



260 ORTHOPEDICS AND TRAUMATIC SURGERY

are 1dentical with those of the more commonplace epider
mal cysts of the skin at other sites Diagnosis 1s seldom
difficult though on occaston a promment granulomatous re-
action may superficially simulate a bemign grant cell tumor
of the bone particularly if only a few fragments are sub-
mtted for hustologic examination Such lesions differ from
other epidermal cysts only 1n that they cause osseous de
struction a feature most likely due to the relative proxamity
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of the shin to the terminal phalanges of the fingers T}US
stte 13 apparently subject to sufficient trauma to allow 0‘;
implantation of epidermal fragments and subsequent C)h5
formation The problems involved are illustrated by the

following case ‘2

Man, 48, was hospitalized because of remittent, sharp pain Of =
weeks duration in the tip of the 3d finger of the left hand. Ex-amlllﬂl
tion rey ealed the soft tissues about the terminal phalanx to be swolle
tender and red. X rav study of the affected part revealed a cIf
cumscribed, lytic lesion of the distal phalanx, with a thin nm of cortt
cal borie contaiming a fracture at one site (Fig 158)

Operation consisted of curettage. Sections stained with hematoxy
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lin-cosin revealed frregular fragments comprised of viable bone
interspersed among aggregntes of multinucleated giant cells of the
foreign body type Iving in varable amounts of fibrous stroma (Fig
159) Strands and laminated masses of acidophilic acellular mate
nnt” morphologically identical with keratin were also observed at the
peri] as well as within the ceflular porhions of the lesion The
mant cells contnined an average of eight round to oval nucler dis
persed at the periphery as well as throughout the entire cell in a few
instances. Each nucleus possessed one or two distinct nucleol. Mi
toses or pleomorplusm were not evident The evtoplasms of the pant
cells were acidophihic, appearing more dense at their margins, Many
contaned optically clear vacuoles as well as strands of keratin (I'ig
160) The stroma was compnsed of plump fibrocyvtes and histo-
cytes collagen and small simple endothelrl hined channels.

Identification of the acellular foreign material as soft keratin was
confirmed by the fact that it was birefringent and faintly positive in
sections stained by the performic acid Scnfl and peracetic acd azure
A techmucs.

Metastatic Tumors of Hand w ere studied by Robert Kerint
(Western Reserve Umuv ) mn 5 males and 2 females One was
aged 18 months and the others were between 47 and 70 A
case 13 described

Man 58, fell on the left hand about 6 months before hospitahization.
About 6 weeks later he noted swelling and pain 1n the hand just
praxumal to the thumb. He had no pulmonary complamnts. Positive
physical findings were confined to the left hand where the region of
the 1st metacarpal was edematous and was the site of two open
wounds drainmg purulent matenal (Fig 161) Histologic studies
of curettage blops:)y and drainage showed metastatic epidermoid car
cnoma (Fig 162) Amputation below the elbow was perfornred.
Al 7 months pulmonary complaints appeared and chest
X ray study revealed a large 1nfiltrative lesion 1n the right upper lobe.

The probable primary lesions were bronchogenic car
cmoma 1n 2 patients adenocarcinoma of the kidney breast
and rectum m 1 each neoplasm 1n the skin of the night foot
1 and in the infant the prnimary tumor was sympathico
blastoma

The fact that the hand 15 generally not mecluded m < ray
cxaminations of the skeleton may account for the small
number of metastatic lesions to the hand recorded in the
liternture.

Expenience has indicated that metastatic malignancy 13
most often confused with felon or osteomyelitis Tuberen
lous dacty s (spina ventosa) may also confuse the 1ssue,

The problem of therapy 1s essentially the same as 1n other

) J Bone & Jolnt Surr. 40-A.263-278, Aprll, 1958
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E
Fad
F 161 ) —On adml von, thus swollew, painful, drainiog baod was mwis-
u‘--(wp Lows of b L.yu:-]'blydn-coxmw
outed 1 hirtory.
Fur 162 (bottom) akd in 1st 1, keft

from bronchogeme
(Contiery ot o AT oo L Tt § rg. 4-AIELTIS Apeil, 1938)
metastatic malignant growths Any measures that retard
the primary neoplastic growth and the metastases are in
dicated For the most part therapy 1s arranged on a aymp-
tomatic and empincal ba<i«
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Surface Covering of Traumatic Lower Extremity De-
fects 15 described by Wilham H Trachelton® (Ailwankee)
Skin graits are transplanted free of vaseular or other hissue
attachment A fiap of shin fat 15 transplanted with a vascu
tanized pedicle It survives on its awn vasculrr supply while
new and addittonal vasculer chiannels proliferate from the
edges and under the surfice Flaps may be immedate or
delayed

Local flaps may be preferable {or ease of execution or may
be used 1 conjunction with {ree grafts An advancement
flap m 1ts simplest form would be sllustrated by direct clo-
sure obtamed from undermuned flaps of wound margins re-
sultng from resection of a wide scar Rotational flaps are
useful for coverage about the knee area and on the plantar
surface for shifting durable tiasue mnto the site of an exased
ulcer They are especially benefictal for weight beanng
areas of the sole A Z plasty 18 a special {form of rotational
flap useful for breaking up long linear scars and changing
them 10 hie paraliel 1o flexion areas of the pophteal space,
thigh or hip

Free stan grafts alone may provide sufficient permanent
coverage or may be used conjowntly with pedicle flapa A
medium thick graft 1s satisfactory for ordinary wear and tear
of fower extremity use except for plantar surfaces Free
grafts should be placed into their recipient areas only after
all deep whate scar has been excised and exact hemostams
obtamned. A vamation m use of free graft 1a the overgrafting
procedure. Where skan grafts are apphied and the areas
remain unstoble because of thinness of the graft a pedicle
replacement might seem preferable In the aged or in pa
tients with jomts too stff to favor positioning for a distant
flap apphication overgrafting may be a reasonable subst;
tute Distent flaps are frequently necessary for coverage of
bones or tendons and must be applied before deep worl,
such as bone or tendon surgery 1s done.

Tl&“:: ::g; 2;11?3 are uslually (;lavatcd and delayed 1n stages
y vascularized donor arens are the antenor
) S CHa North Amerwca 38 1093-1106, Aagust, 1958
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thigh and medial calf Before imtial operation the pattern
of the flap and posirioning during transfer are accurately
determined The pattern 1s larger than the size of the con
tracted scar 1t 1s to replace If the flap 1s to cover an ulcer or

4 z24-53

Fig 163 —Posttremmatic (schemic scar defect of keft Jeg

of lower of tbia dwe to Injary m July 1951 st age 17 month  Ia

1953 2 flap was omlmed on abdomen, its arper half dissected f ”’dmamd

ﬂ;dmf’J%Aﬁ'ﬂ;mlu&&'f' o(nbdm;::]‘lﬁ:cb'
or =as ree

et Aod i forears & cuerier wa. srcached iindoeinal ares w10

covered with mtermedhate-thicknes shin grafte. Tw ‘p:‘.rﬂal v 'g from

sere doot 3 and § woeks liter Om Juma 19D, ar wa I i
e et rio e hupes Tens Tansferred o ankle, cperh; w2l

ol Lot B L i O R
1106 Acgus, 1958.)
bony cavity freedom from infection should be assured A
draining osteomyelitis cavity 1s better covered first with 2
spht thickness skin graft after bone debridement The graft,
mn turn s resected from the healed cavity at subsequent
pedicle applicatton
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Contramdications to cross leg flap procedures are the
cxistence of mjury witlin potential donor areas of the op
posite leg stiffness of lups or knees presenting requred po-
sitonmg nd consideration of cosmetie defect in the donor
tlugh or calf of a female patient

Indirect flaps have an mtermediary carrier between the
donor area and ultunate recipient site such as the forcarm
carmning an abdommal flap to the leg (g 163) The flap
may be tubed or nontubed Partial thickness shin grafts are
most useful for covenng acute traumatic defects of the
lower extremity Local flaps are desirable replacements for
avulsed or scar removal areas but are limited n size and
transfer adaptabihty Flaps from a distance require exten
stve and often multiple operitive stages but can salvage
function of the leg

Unequal Leg Length in Children 18 discussed by Walter
P Blount® (Marquette Unn ) A short leg may be erther
functional as the result of angular deformuty or structural
from mequality of bone length Often the two ty pes are com
bined It 1s particularly important to determine the part
each plays in producing the appearance of shortness.

Purely functional mequality includes the short leg asso-
aated with the adduction flexion deformity of hip disease,
the high hip associated with scoliosis a flexed knee from
any cause the back knee or knock hnee of poliomyelitis the
bow leg and the flat foot. In the same way a long leg may be
associated with a fused hup in abduction a stff straight knee
or a foot contracted 1n equinus These are all deformities or
contractures that are amenable to orthopedic treatment. The
legs are equalized by straightening them Structura) short
ening may be due to congenital anomaly or trauma. It may
Tesult from fracture of the bone shaft with overnding or
trauma to the epiphysial plate. Retardation of growth of the
epiphysis may occur after fracture mto 1t from infection
Olerexposure to < rays or operative msult to the germinal
cells Structural excessive length may be the result of frac
tﬁ:r]c o;f tﬁ;e bone shaft with acceleration of growth, particu

rly if there has ref; T
16-‘3166 been a refracture withun a few weeks (Figs

Structural shortening can be overcome 1 & growing child
by one or more of the following methods stimulation

) & I North America 38 1107 1123 August 1988
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in 6-8 weeks Maximum lengthening obtaned was 33 i,
not without considerable discomfort to the patient. Unsup-
ported weight bearing was u<ually possible after 4 months.

No nonunton and no long delayed union occurred. AMod
erate angulation developed in several patients but was cor

167 —Putient had poliorayelhti of right lower extremity at 2. At o
10 T pemiirs Dt e 3y u"m&um-u)mmmdz'fu/(nc;
3 ya Wk and guil wae falc (5) Total vutusson roproved (50
tesy of HA ad Hooe & Jaiot Swry 40-A 311323, April,

rected without undue difficulty Transitory neurologc
changes were expenienced by 5 patients and permanent loss
occurred 1 2 Vascular complications were rare and of no
permanent importance

Practically all were pleased and enthusiastic about th;
results (Figs 1 7 and 168) The appearance of the hmbs an
the faurly honiz ntal positioning of the pelvis were cosmet
1cally satisfactory and an improvement over preoperatn e
conditions When the patients were standing the body was
erect and well balanced



HIP LEG KNFE, ANKLE AND FOOT 200

In 35 of the 40 patients the lentgthened hmb continued its
lengthened measurement mto adult hie Smce these hmbs
were steadily becomung rdatinvely shorter before surpen
the mamtenance of leg length actually represeuted coutm
ued grow th stimulation that did not cease mn 1 3 years after
the bone wns well healed and the circulation apparently

pofiveayelitls of 18 monthe,
N R R e R
el i S Ay o M Sl
became restored to its preoperatine condition It 15 evident
that the stimulation for increased longitudinal growth n
duced by the trauma of surgery exerted tts mfuence through
out the remaimmg growing years

Practically all patients in v hom the tibia hiad been length
ened had foot deformities of some degree One constant com
plication even with lengthening of the Achilles tendon, was
ncreasing talipes equinus deformity Despite lengthenmg
tenotomy and use of foot supports on the lengihenmg
frame this deformity becnme established and was agpra-
vated as leg lengtheming mcreased
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The princtpal fault of leg lengthening was that muscle
evaluations in the adult were decidedly weaker when com
pared with those made preoperatively 1ip muscles that be
fore surgery were rated good became only fair after leg
lengthemng and muscles that were fair before surgery
dropped to poor after leg lengthening The hip muscles par
ticularly the abductors showed the greatest Joss of power
and loss was more evident in tibial than i femoral length
emng Decreased muscle power was noted 1 the vears im
mechately after operation but 1t was presumed that with the
passage of vears preoperatine muscle power would return.
Tins hope was not realized 1n the statistics If any change
occurred 1t was toward further weakeming of the affected
muscle groups Even patients who had excellent muscula
ture of the extremity before Iengthening show ed apprecrable
loss of muscle pow er after lengthening and such loss was not
regamed

If a patient 15 too old for satisfactory reduction in leg
length mnequality by means of epiphy giodesis and if over all
stature 1s so short that reduction mn height by leg shortening
1s undesirable leg lengthenmng might be considered Srtua
tions in which parents refuse to permit surgery on the good
leg may call for lengthemng W\ hen leg lengthemng 1s con
templated certain enteria must be met adequate muscle
power should be present about the hup and thigh to control
the lengthened umt shortening of at least 134 i must be
present to justify such formidable procedure maximum
gain of not over 3 1n should be attempted and good bone
and jomt «tructures should be present. In old osteomelitts
and old jomnt discase lengtheming 1s contrandicated

Sunultaneous Occurrence of Coxa Plana in Enzygotic
Twins. In coxa plana the aseptic necrotic and necrobiotic
changes 1n the caput are due to 1schemia of unknown cause.
In the boys observed by Lennart Soderberg® (Malmo Swe
den) the disease started at about the same time and both
showed similar x ray changes They lived under conditions
asidentical as possible They had not had any diseases of n
fancy or anv known trauma Thus no ensironmental factors
were known that might have cau ed the disease The family
history revealed no other cases of hip disease. The boys
parents were studied by x rays and neither showed migns of

(8) Act smhop > ndma 27 135140 1957
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a pathologic condition The discase in these 2 patients may
have been congenital

Pathogenesis of Degenerative Arthrosis of Hip Joint Its
Bearing on Surgical Management Thomas Horwitr* (In
dianapolis) states that various unrelated and often dissimilar
lesions i olving the femornl head and/or the acetabulum
cientutte n secondary deformity Any process—develop-
mental disease or traumatic—that alters the anatomic com-
ponents of the hip disorders the relation of the femoral
lead and acetabulum or changes the dynamicz of the hip
may encourage the appearance of this secondary lesion Spe
afically a broadened flattened and hypertrophied femorl
head may follow such primary lesions as displacement of the
caprtal femoral epiphysis congemital or acquired coxa vara
osteochondral fracture partal or total dislocation of the
femoral head and aseptic necrosis ansing from a wide van
ety of causes. Less often the primary lesion may affect the
acetabulum and mnvolve the femoral head secondanly A de
velopmentally defectne acetabulum without any volve
ment of the femoral head imtially may serve also as the basis
for secondary degeneratine changes in the hip Primary de-
generative arthrosis of the hip occurs without any specific
pre-exasting leston of the joint and may be interpreted as a
digease sit generss In the advanced stages of pnimary and
secondary degeneratnne arthrosis the chimical « riy and
pathologic changes become mdistinguishable

In the primary type the femoral head enlarges protruding
bevond the confines of the acetabulum and 1t appears flat
tened as the result of a combnation of loss of articular carts-
lage over the prowimal and weight bearing portion encir-
cling bone deposition at the head neck juncture, especially
medially and posteriorly and widening of the femoral neck
by periosteal deposition (Fig 169) Foreshortening of the
femoral neck 13 only apparent bemng due to hypertrophy
of the femoral head broadening of the femoral neck and rela
tive overgrowth of the great trochanter Actual retardation
of neck growth may be seen 1n the secondary type after early
closure of the capital epiphysial plate

Lateral subluxation of the femoral head may occur the
wterval between the medial surface and the acetabulum be-
commg filled 1n by the medial beak of the enlarged femoral

() B I Hosp. Jaint Di 18 3344 April, 1957
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head and by a reduplication of the acetabular floor Further
displacement of the head may follow more bony deposition
mcidental to the flexion adduction external rotation deform
1ty which develops frequently (Fig 169) This sequence of

1w7tﬁin(hlpa{wm age 60 A advanced degenerative artbrosls with

flate L emoral head within sloping defective acetabohum that L densly
< :wrr.'aﬂyaﬁhfm?n ¢ femoral bead remcrad w0 o

oa y fattened nctoally
aetall f which ar Jost in 4 and tu.rﬁhtcplm]:mmzﬂrrv.hl;m
@ of femoral bead, Note Lo a0 P o

medial portion

T AT gy e (Gt o
pathologic changes 1s seen also 1n secondary degeneratne
arthrosis though modified by the preceding traumatic or
disease process or anatomic deformation of the hip

Changes 1n the acetabulum occur early 1n response to de-
formity of the femoral head the outhne of the acctabul:af
joint surface conforming with great accuracy to the alter ;
outline of the head of the femur The sloping acetabular ro0
formed by a combination of resorption supertorly and osteg
phytoais laterally becomes indistinguishable in 1ts more 2
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vanced stiges from cases mn wiich degeneratine arthrosis
has amsen on the basis of primary acetabular dysplisia

In a large serics the author found no nstance of aseptic
necrosis 1« part of the pathologic picture mn degenerative
arthroms However an advanced expresston of the second
ary t1pe of degenerati ¢ arthrosis will evolve after poorly or
meowpletely treated aseptic necrosts of the femoral head a
lesion that may artse from various causes
:IJOthmnhmh of the hip occurs most often as a result of o defective

enlation due to deformity of a femoral head from Legg Perthes dis
ase or preadolescent slipping of the capital femoral epiphysis Congenital
dysplasia of the hip, 1f not corrected will almost certainly result m osteo-
arthntis before age 40 Prevention of osteonrthrosis shonld be a prima
consukeration of every surgeon who treaty orthopedic conditrons m cha
dren. \o effort to prevent or correct the fanlty articulation of the hp of
» growmg child wonld be too m'an—Ed.&

Surgery of Osteoarthritic Hip Philip Wiles! (Middlesex
Hosp VMed. School) reviews the hiterature and describes his
technic of arthrodests The object of surgery 13 not to cure
but to relieve symptoms Since deformity and stiffness un
accompamed by pain rarely require surgery paitn 1s virtually
the only dication Since no operation gives a perfect re-
sult 1t 18 essential to be certain that the condition n terms
of both pain and function 1s so ey ere that 1t may be expected
to improve after surgery \ ray appearance gines no indica-
tion of pan or extent of interference with function

CoxMPAmISON OF OPIRATIONS FOR
OstroaxtHRMIS OF Hre

Alooro
OFTBOTOMY ArTHRODDTY
Pma Roieved In | Relbeved fn } Relseved in all
redaced 1n § reduoed mn §
Deforwwty | Unimlly Often Unanlly
cotrected correaied corrected

Stfferss Reduced 1o most | Uncherged In Incroerad In wll
most

Good In Usoally

waoe (T n ot
i the ] with M—__

Stacke {F‘nlnl uch lompatred
Derwhlicy | Uncertein, say Apparently Prrmenent

s-10 y7 permament
Srrain nchanged
il oot Sl Tocressed

Y Brit. J Bary 45 488497 iarck, 1958,
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The three surgical procedures used are arthroplasty dis
placement osteotomy and arthrodesis The advantages and
disadvantages of these methods are shown 1n the table. In
chuldren and adults under 40 arthrodesis gives the best
results

The author uses arthrodesis to promote fusion by close
appoagition of large areas of cancellous bone second to n

Flg 170 —Wiles arthrodesis. (Courtesy of Wiles, P Brit. J Surs. 43 488437
March, 1958 )

corporate a graft, mcluding cortical bone which ‘lu'd‘]{
thickens to give strength, and third to prevent moemen
by internal fixation while fusion takes phcionglg 170)
Trecunic.—The articular cartilage and cortical bone are remo
from the head of the femur and acetabulum preferably after “—'151?:1;
ing the hip but, if necessary wathout dislocation. A graft 1s cut %
the outer table of the cancamity of the ilium where the curve allows
to be moved downward to overlap the meck of the femur This i
creases the area of cancellous bone m apposition and provides cortt
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bone. Internal fixation s done with a W a\sm:ﬂjonu tnifin madl desen
through the nech of the femur into the ilium The nail presents abdue
tion and adduction until union has occurred, but does not protect
against flexion becruse the outer cortical surface of the shaft of the
femur ts gphintered when the nail 1s introdoced The almost hollow
nech gues no support with only the cancellous and, possibly cvstic
head to prevent the femur rotating around the long axis of the naif
In most patients, therefore a short plaster spica 13 applied for add
tional <ccurity The spica necd not, ns 1 rule, extend below the knee
and hence docs not cause stiffness of the knee joint Also, 1t does not
prevent the patient from bang hifted 1nto a chair soon after operation
or from walking in o few wecks.

» [Ttus is a carcfully doc d pr filled wnth tense
advice on the best way to treat the ostecarthritic hup. I defiutely agree
with the conclusion that “m children and young adults with a normal spioe,
say m those under 40 years, arthrodesls gives the best resuits.” Arthrode
18 {3 the only method of treatment w consistently results 1n a stable,
painfess lnp. Many patlents however will not a to arthrodesis Afold
arthroplasty as described and carmed out by Sruth Petersen, has pro-
duced many excellent results. A postertor lateral approach leaves better
muscular control of the fup. Many of the devices recommended and wed
during the past 15 yeara to replace a destroyed or necrotic femoral head
by some type of plastic or metal prosthesis lave been poorly designed and
vopractical. The more complicated the device and the more separate parts
winch roust be fitted together the more likely the complete failure af the
atternpt at rehabilitation—Ed.]

Skin Arthroplasty of Hip Joint and Corresponding Allo-
plastic Methods in Light of Clinieal S8tudy Erkli Kallio?
(Unnv of Helsinkt) reviews results of 35 Vitallum cup 83
endoprosthesis and 53 skin arthroplasties performed on 163
patients aged 12 77 The techmic of the last type 1s described

Trcaxkic—The patient lies on tus side, with the Jower limbs hang
Ing down to make the trochanteric region promnent. The skin of the
lower part of the abdomen 15 left uncovered (Fig 171) The operattan
mder general anesthesia, 1s done by a posterolateral approach an the
lateral aspect of the trochanter through the skin and tasca lata, The
trochanter 15 temporarily detached. The head of the femur 1s dulo-
cated and the capsule resected. Osteophytes on the head and neck of
the femur are removed but the shape of the articular surface of the
head with the arthrotic, smooth, sclerotic weight-bearing area 1s left
intact, to allow 1t to retan ita natural form. The acetabulum if m
tact, 13 not tonched. Thus the joint surfaces of the head and the ace
tabnlum it each other 1 the natural way The surface of the head
however iy freshened with a file.

The ition material 18 obtained from the slan of the abdo-
men. A ar ¢ abont B-9 em. 1n diameter 1s drawn, and = steel wire 33
passed through the alan around the arde (Fig 171) At 0.5-1 cm,
ounside the cirenmference a arcular imasion 13 made, and the prece
of whole skan with an appropriate Iayer of subcutaneous fatty tiasue
"_glﬂod. The margins of the slan defect are temporanly pressed

{2} Actn onbop. seandingr., sapn. 30 1958,
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together by pincers, The shin graft s stretched and shaped into n cap
on n ‘hatblock ” on which it has been placed with the subcutancous
fatty tissue upward (Fig 172) A trlal 1tion is now done., After
this the skin cap 1s placed on the head of the femur and tightly at
tached to 1t by the steel wire wlich was threaded througl the eircum
ference of the shin flap The edges of the skin flap are sutured around
the capsule with catgut The femur Is now reduced and the trochan
ter fixed with a couple of steel wires and the meision closed

The mcidence of complications during a follow up period
of 17 years was lowest (113%) n the skin arthroplasty
group No infections occurred 1n tlus group Absence of the
preoperntive pan or defintte relief was reported by 62% of
patients 1n the skin arthroplasty group and by 65% n the
Vitallum cup and 87% 1n the endoprosthesis groups

> [\While the rocntgen picture of end results in most of the cases after
skan arthroplasty does not sppear to be noteworthy the chimeal or func
tional end results 1n the majority of instances have good. Most Amer
ican orthopedic surgeons, however prefer to use a pre p red | for
the joint, such as a Vitalham cup or 2 prosthesis Time future ews
of patients treated by varloms technics should mmjg‘i the correct
ansner to this controversial and perplexmg problem.—]

Evaluation of New Hip Prosthesls Used in 60 Patients
and 62 Hips over 6 Year Period 18 presented by Eugene L
Jewett and F DelWitt Stanford® (Jewett-Wnght Ortho
paedic Clinic Orlando Fla) The Jewett prosthesis was
used 1n 15 patients who had relatnvely fresh femoral neck
fractures 1n 30 who had old fractures with nonunton and/or
aseptic necrosis of the femoral head (Figs 173 and 174) ,
12 who had abnormal relationship between the femoral head
and the acetabulum and in 3 who had osteoarthritis of the
hip jomnt.

Results 1n the 15 patients with fresh neck fractures were
satisfactory 1n 9 good 1n 3 and unsatisfactory in 3 Results
n the 30 with old fractures were successful m 9 unsatis-
factory 1 6 though all had mnch less pamn than they had
Preoperatively and good in 15 Results i the 12 who had
abnormal relationship between the femoral head and the
acetabulum were satisfactory in 5 good 1n 3 and unsatisfac
tory m 4 though 3 of these had less pam than before oper-
ation Results in the 3 with osteoarthritis of the hip joints
were satisfactory 1n 1 and unsatisfactorv m 2 Of the 60 pa
fients 43 were follow ed for an average of 27 months Among
the 43 results were excellent 1n 53% good in 12% and un-
satisfactory 1n 35%

() An. Sargeon 74 213222, March, 1938



278 ORTHOPEDICS AND TRAUMATIC SURGERY

The authors are working on a combination prosthesis that
18 to be composed of an endoprosthetic stem or distal part
and a proximal component similar to the one used m most
of the study patients A hip prosthesis applhiance should be
s0 constructed that as much of the length of the femonl!
neck as possible 1s re-established and to this end collars
must be used In certain matances in which the hip-nail ap-
pliance 18 1n place the aim should be to remove the necrotic

Novr &
Fg 173 —\Woman, 71 fractured right femorl neck in 1949 On
removed and Jewett prostbens A Fatroat o

1952, pevrotic bead way pat in. bl
HATIE T R ORE LR I i A

head and mmvolved neck of the femur and then place thl:
prosthesis with or without the collar over the nail wthd
remains m stu. The patients wall be the aged d"bﬂ'“’ud
group in whom motion partial weight beanng and rels 1
from pain will be the main objects to be attaned. HIP‘"]:]“
apphances with angles of 135-155 degrees will be prefera :
for this purpose Femoral flanges or plates should have ;d
least six screws in them and the prosthetic stem shouh
come fairly lose after settling has taken place, to the
outer cortex of the femur and the angle of the nai! and its
flange. In mam of these hups bone chips from the ihom
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frc\c?no,

Fiy 174 —Womman, 61 (rectured right femorsl twck &p(mbﬂ' 1954 Tals
w mailed with Smith-Petersen nall which wus
Decroals af femond] bead deyeloped ead on et Mar 12, 1937 fc-nnl

head wan
ewelt prostbesis po lCmrtm of Jewett, E. L., swd Btll{nn!,
¥ DxAn.Surtmu M4 1R, nlrﬁ,lu

should be packed down around the Smith Petersen nail part
of the apphance and the stem of the prosthesis This wail
protect the nail and 1ts flange extension from undue stress
m weight bearing (partial) or adductor muscle pull

Resection Angulation of Femur for Redemption of Hip
Jomt can be used, according to Henry Alilcht even after
farlure of & prosthetic operation and offers the hope of pan-
less stable hip mobsility wn all conditions of hip disease It
has been used specifically 1n treatment of tuberculosis of the
hp atrophic and hyvpertrophic arthnitis ununited fractures
of the femoral nech and congenital dislocations of the fem-
oral head

The femoral head 1s not the only site of disease 1 arthry-
tis of the tup The capsule 15 thichened and often adherent

) Bull Mop Jebmt Dha 18 4550, AncD, 1957
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to the femoral nech The femoral head 1s irregular and the
normal hyahne cartilage 1s irregularly absent. The acetabu-
lum 18 surrounded by marginal osteoarthritic outgrowth and
1ts cartidage too 1s eroded To think that cure would result
from placing an artificial femoral head mto an acetabular
cavity which 13 markedly damaged by osteoarthntis 1s
wishful thinking Thus 1s confirmed by the fact that in frac
tures of the femoral neck prosthetic replacement of the head
has resulted m about 40% cures whereas 1n arthritis only
about 20% cures have been reported 1 year after open
tion However i 64 operations performed on 56 patients
resection angulation resulted m almost complete relief from
paun 1 over 67% with marked improvement mn 25%
more Motion was restored 1n 53% of the whole group and
mmproved mn another 29% The serzes included bilateral a3
well as unilateral cases of vaned etiology In umlateral cases
results were somewhat better than those obtained 1n the
whole group Pain was relieved entirely or improved in over
95% of the patients and motion was improved or rendered
satisfactory 1n over 85%

Because of the two separate phases which charactenze
the resection angulation operation 1ts use 1s mdicated 1
condstions 1 which there 15 limitation of motion or painful
motion resulting from flammatory conditions within the
jomnt. It 1s therefore indicated in treatment of yarous
specific and nonspecific infections of the hip It 15 also suf
gested for all conditions 1n w hich instability of the hup exists
or 15 feared Thus 1t should be used 1n fractures of the fc1111
oral neck where nonunion has occurred and 1n congemta
dislocations of the head where shallowness of the acetabt
lum precludes firm stabilization of the femoral head Resee
tion of the femora! head and neck re establishes the poss!
bility of mobility without pain Angulation osteotomy re
stores stability

Though arthrodesis may be the most expeditious treat
ment for the umlateral case, 1t cannot be advocated for b:
lateral hip involvement. In the latter the miumum acccgl
able result 1s at least one hip which 13 punless mova e
and stable. Therefore the resection angulation operation
should be attempted preferably on the side of greater pan
If the outcome 13 satisfactory a similar procedure can
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2 and after oniginal surgical mtervention in 7 Luxation sub-
jected to arthrodesis 1s usually the antertor type with o
without arthrosis Lxperience shows that arthrodess grves
the most satisfactory results whereas the easier arthroplasty
and osteotomy have been disappointing Arthrodes:s for lox
ation 1n the adult 1s most difficult In 3 mstances a second

\T

-
R s bty e S bt o SO
il i ey bl MM
procedure was necessary for effectnne ankylosis Results 10
10 of the 16 patients were excellent 3 had paimn or other symp-
toms and 3 cases were too recent to evaluate results 20
Arthrodesls of Hip Review of Serles of More Than 5
Cases Max Lange® (Mumch) hsts three technics he uses
for arthrodesis of the hip jont. i
1 Combined arthrodesis with a plamn Smith Petersen nal
and a bone graft blocking through a slot at the exte
side of the femoral head and the acetabulum This meth
was used most and gave the best results It1s mndicated for
patients 1n good general condition with noticeable mobility
of the hip joint
2. Arthrodesss with o Smuth Petersen nail with noer
(6 J Iaterm t Coll S rycons 29 638-643 May 1958
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bloching A liole 18 dnlled parallel to the Snuth Petersen
natl and goft bone 15 mserted through the dnit hole by a
ram ' mto the region of the articular terspace. This op
cration 18 advocated for patients with munmal hip jomt
mobility
3 Double nulmg This procedure 18 most suitable for eld
erly patients The end results may be mfluenced by migra
tion ot one or both nals This may be avorded by mserting
a sphint mto the shaft of the femur through a hole at the free
end ot the natl The nail then fits tightly and displacement
toward the outside 13 impossible No plaster fixation 1s nece
essary and the patient may get up within 2 weeks
These technies were used in 500 patients In85% good
chimcal results were achieved
Recurrent Dislocation of Patella in the Adult End Re
sults of Patellectomy with Quadricepsplasty were studied 1
20 pattents by Francis E W\ est and Ralph Soto Hall? (San
Franasco) Recurrent dislocation of the patella in the adult
generally presents severe degenerative changes in the artic-
ular cartilage of the patella and not mfrequently presents so-
called mirror 1mage changes i the lateral condyle of the fe
mur and chondromalacia After dislocation of the patella nas
corrected by capsuloplasty, fascal transplants transplanta
tions of the patellar tendon or osteotomy a high percentage
of late poor results was encountered because mechanical ar-
thritis of the patellofemoral joint dev eloped after a number of
vears These changes came from chondromalacia and distor
tion of the patella after being restored to the intercondylar
groove friction of the mcongruous surfaces produced 1
tation
Patellectomy without quadricepsplasty 18 an 1llogrcal pro
cedure because abnormal mechanics peraist and recurrent
dislocation of the tendon may result The authors do not
know the exact age at which irreparable changes may de
velop 1n the patella or how long subluxation must be present
before chondromalacia develops
Of the 20 patients all but 1 showed advanced degen
tive chan, by
ges of the articular cartilage. Recurrent dislocation
of the patella results from congemtal developmental or
traumatic factors or from a combination of these. In an ef
fort to correct the anatormic deformities and at the same time
(73 J Dooe & Joint Surg 40-A 386394 Aprll, 1958,
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to eliminate the hazards of patellofemoral arthritis a new
operative procedure wasg devised by the authors which was
used on the 20 patients 24 operations

Tecnxic—The operation 15 performed 1n a bloodless field oltamed
with use of 2 tourniquet The patella is approachied by cup-shaped m-
clsion the center of which passes just below the mtella. The qmdn
ceps expanston is incised 1n the same nanner so the meision passe
over the level of the inferior third of the knee cap This tends to
bring the suture linc of the tendon into the aren of the fat pad ratber
than into the line of the femoral condyles The quadriceps tendon 1
carefully removed from the patella by meticulous sharp dissection.

The joint is carefully inspected. Loose boxlies are removed and of
the femoral condyle presents an area of polished surface or cholro-
malacia the arca nH,rllscxscﬂl cartilage 1s beveled by sharp dissee
tion Small drsll holes are placed where subchorwiral bone 18
~0 that fibrocartslage may form. The capsule Is then drawn distally to
overlap about 34 in. to restore proper tendon tension It should be s
placed medially 15 34 i The height of the patella should be stodied
in preoperative x fays to determine the correct dictance of dis-
tdl overlapping The whifting of the quadnceps medially leares 2
gap in the capsule laterally wiich should be left un uturel The
rynoy ial membrane should Le closed if 1t can be eastly ap roxtnmted
The vastus medialis muscle which has Ixen sectic at fts insertion
and forms a V-shaped mass is then transferred distally and latc':ll]l.{E
This results in partial covering of the defect by the musde at ¢
previous site of the patcllz If reattached in thus manner contract:on
of the vastus medialis will tend to bring the capsule medmlly After
repair the knee should be tested so that flexion to 90 degrees ithout
unduc tension of the suttires can occur Absorhable interrupted st-
tures are used and the subcutanenus tissue and skin are closed fn the
usual manner after removal of the tourniquet.

Durtng follow up of 114 12 years no recurrence or deten
aration of the quadricepsplasty was observed

Jomnt Changes Following Experimental Partial and Total
Patellectomy 1n dogs were studied by Anthony F DePalma
and Joseph J Tlynn® (Philadelphia) Exctaton of part of all
of the patdla resulted n progressive abnormalitics constst
ent with advanced hypertropluc arthritis The alterations
were lcast in magmitude when the superor or nferior half
of the patclla was spared Although hnee joints examin
40 days after surgery showed slight imcrease m the gradient
of mvolv ment severe alterations were not encounte
untsl about , months had elapsed (Fig 178) When these
alterations  ~re severe pain and dysfunction re uited The
regions of e joint most severely affected were those com
prising the patellofemoral joint

(8) J Boma & famt Sarx 40 A 355413 April, 1934
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It 1s assumed that the changes result from abnormal f
tion of soft tissues agninst cartilage and bone and impairme
of the mechamism whereby the articular cartilage on t
anteror surface of the femur 1s adequately nourtshed Sumil
alterations 1 configurtion of the knee joints of other an
mals ncludimg man, may be followed by sumilar change

Fir 178, —Total excislon of patefla (117 days) In left Joint, patellar
lamhlndgn:nh:(lndno nedm;:‘l}ﬂtf.ﬂfﬂnn{\rliﬂdlﬂf l:t!‘dl.‘l;'
Tt Jointy b0 chrntes are discerabie. (Comricey o
7T Hooe & et See SR es 1S el 1osay o A& F- xod Fhon,

The differences 1n anatomic construction of the knee joint
of the dog and that of man preclude accurate assessment
of the sevenity of such alterations.

Other factors may play a role 1 production of the altera
tions Although culture of materal from all joints was done
at the time of sacnfice, still possibility of infection cannot be
completely ruled out Repeated aspiration of the joint might
throw more light on this aspect of the problem

It1s suggested that when possible the patella or at least 1ts
superior or inferior pole should be preserved and that 1n in
stances when deletion appears mandatory new methods

should be designed whereby the normal
should b r“mg—cud Yy mechanics of the
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Extensibility of Gastrocnernius Muscle at Rest and during
Contraction J] D Thomson® (State Unnv of Iowa) found that
the medial head of the rat gastrocnemius shows greater
static and semidvnamic passn e tension (per square centime-
ter of cross section arca) than the lateral head. When the
two resistances are regarded as bemng i parallel the resist
ance of the lateral and medial heads together (1 16 and 471
mm /second 15 mm stretch) approximates the resistance
of the whole muscle. Resting muscle shows a slow rise and
low tension at 0.29 mm /second a raptd nse and higher ten
sion at 1 16 mm /second and decliming tension rise and level
with faster stretches The lateral head yields more readily
than the medial head The former controls the reaction of the
whole muscle to stretch at rest Tetamzed (15 c.) muscle
shows a hinear faster tension nise with faster stretches Ex
cess (over 1sometnic) tension related to resting stretch ten-
sion shows a decline with stretch (vielding) The amount
of excess tension increases with the speed of stretch The
lateral head shows less excess tension rise than the med
head The medial head controls the reaction of the whole
muscle to stretch dunng 1sometric tetanus

The author attempted to explain why the lateral head ap-
pears to control the behavior of the whole muscle at rest,
whereas the medial head appears to control the response of
the whole muscle to stretch during contraction He lists the
following possible causes (1) The lateral head 1s signif
cantly heavier than the medial head. Perhaps the heaster head
exercises more control over whole muscle response at rest
than does the lighter head. (2) The bipennate fiber arrange
ment of the lateral head might be responsible for 1ts control
ling nfluence 1e. the response of a double row of fibers
(lateral head) may be more like the response of a triple row
(medial and lateral heads) than 1s the response of a single
ron (medial head) (2) Dunng tetanus of 15 ¢ the lateral
head fibers may be more responsii e to oscillations than tho<e
of the medial head 1e the former may be more thixotropic
than the latter and so show a more marked departure from
1ts controlling, function. It 13 of mterest in this connection to
note that extratension cur es of the lateral head fibers at ll
speeds of stretch rise more slow ly than cun es for those of the
medsal head nd tension attained at 5 and 8 mm stretch and

(9) Am. J Pb ol 191 193199 October 1957
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calf and which mitinte proprioceptive impulses Climmation
of these impulses breaks the vicious cycle of the stretch re
flex. The castest operatn ¢ technic, after isolation of the sural
nerve 13 to approach either side of the muscle belly and to
dissect from above donnward to the attachment between
the gastrocnemius and soleus After the tendon s severed
the gastrocnemius 18 1solated in«ide the deep fascia by pass
ing the finger up to the hnee to break all the fibrous bands
passing to the soleus and to free the muscle from the sides
of the fascin so that the finger can be passed entirely around
the muscle. If the foot 1s then dorsiflexed there may be other
bands including the plantans longus muscle which must be
cut to remove all connections between the gastrocnemus
and soleus and fascia of the calf After operation a toe to
groin cast 18 applied and 18 repliced 1n 4 weehs by an ankle-
to-gromn cast. This 1s replaced as often as necessary until the
knees remam straight without any flexion

The operation was performed on patients who had not
walked before (group 1) and also on those who had walked
at least 1n some fashion (group 2) Of 16 patients in group
1 results were excellent in 12 farr in 1 and poor in 3 Of 7
patients 1n group 2 results were good n 4 fur in 1 and
poorin 2

The procedure 13 chiefly indicated for a child under age 6
who has bilateral cerebral spastic palsy and has never walked
Operation under these circumstances could be a worthw hile
first step 1n treatment when the following findings are pres
ent (1) extensor spasm of the hips knees and ankles with
relative ngidity of the back which develops when the child
18 suspended with the examiner s hands beneath the axillae
and (2) no gastrocnemuus gpasm when the foot 15 dorsiflexed
above 90 degrees

The procedure 18 not indicated for patients with athetosis

Double-Contrast Arthrography of Knee Jomnt 1s done by
A Rattimann* (Univ of Zurich) by the following technic.
Trcaric—For the double-contrast method of jount vismalization
@ begative contrast medium, air, and a positive medium a contrast
solution, are tsed. Before the joint 13 tapped, it should be relaxed by
exercise. It 13 then punctured under aseptic conditions and local anes-
thesia, The needle should be about 4-5 cm. long about 1 mm wide
and have g short bevel. Jount effusions when present should be re-
fmoved. T on the sire of the joint, about 40-100 cc. of air 1s

(4 Fortschr Geb. Reotgenstrablen B7 736756, December 19357
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for rupture In younger patients the cause may be a direct
cutting ijury violent contraction of the quadriceps musch
in an attempt to break a fall or violent leverage from acute
flexion of the knee by a force applied at the foot or toes

The cardinal symptom of rupture 1s inability of voluntary
extension of the knee. An associated symptom 18 loss of com
plete control of the leg on attempting to ascend or descend
stairs Stationary standing 1s possible but active locomotwn
13 1mpossible if the tear 1s complete. After the onginal kaufe-
Iike cutting pain discomfort 1s mmimal A profuse hemar
throsis 1s noted with a prominent bulge where the hema
toma becomes subcutancous through the area of the dis
rupted tendon The anterior aspect of the femoral condyles
and supracondylar area can readily be felt, because only skin
and some subcutancous fat separate the examnng fingers
from the bone. Because of Ioss of the quadniceps muscle to-
maity the patella hies at a slightly lower level than normal

Diagnosis sheuld not be difficult but 13 often mssed It
may be delayed until the swelling has gone down the quad
riceps tendon has been drawn proximally and the patella 18
lymng loose 1 the antenor compartment of the knee. By that
time fibrosis and contracture of the quadniceps may make
successful management difficult or impossible. Complete teat
of the tendon requires surgical correction preferably withn
the first 48-72 hours after injury

Except for surgical mnfection results in these cases ar
good to excellent. Younger patients make a more rapi
and complete recovery than older persons. Patients skilfally
operated on with anatomic reapposition fascial remforce
ment and approximation maintamed with Bunnell pull-out
wires do better than those with reapposition of the torn ten
don with catgut alone. After surgery a cylindnc casts ap-
plied from groin to ankle with the knee 1n complete exten
sion It 13 removed 1n 6 weeks with the Bunuell pull-out 88
tures. Actnve use of the leg 18 recommended and PhY‘"ml
therapy mnstituted. Crutches are required for 2-4 weeks

Gastrocnemius Recession Five-Year Report of Cases i3
given by Luther M Strayer Jr? (Bndgeport, Conn ) R;:l-
cession of the gastrocnemius used n treatment of cereb
spastic palsy 1s designed to remove the stimult which onig
inate 1n the 1sometric biartscular antgravity muscles of the

(3) T Boos & Joimt Sura. 40-A 10151030 October 1358
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are characterized by a trough shape and by sharp margins

A tear 1n the meniscus 1s demonstrated as an arr filled sht
within the soft tissue shadow of the meniscus framed by a
fine margw of positne contrast. Great varnation m the ex-
tent shape, course and localization of memscus tears can be
seen from minute tears to subtotal destruction (Fig 180)

Degenerative changes of the meniscus are usually within
mucroscopic limuts. Only extensine degeneration can occa
sonally be demonstrated by arthrography

Tomoarthrography of Meniscal Lesions of Knee Joint 15

Vernified Cases. P Rlamu and M Kurkipaa® (Central Hosp
Jwnaskyla Tinland) report a method for exammming the
menisct of the knee joint by tomoarthrography

Trconic—A Siemens horizontal plamigraph with rectilinear
movements 13 used. It 1s equipped with o clamp fork shaped at each
end, by means of which the patient s pelvis 13 secured to the table.
This clamp which can be positioned by manually ted screws 1n
grooves on either side of the table, 15 drulled wath oles 5 am. o
into which pegs padded with latex foam rubber can be inserted. For
the frontal view the extremity to be examined lies along the median
hine of the table with one peg between the thighs and a second peg n
such relation to the pelvis that when the patient 1s turned on his side
for the Iateral view this peg remains below the anterior supersor 1liac
spine, whereas the first peg mi)pom the pelvis clote to the tuber
1schin. To stretch the extrenmty longitndinally the shaft and shoe of
a plaster table are fixed with a manmally operated screw to an upright
metal rod mounted at the end of the examination table. The height of
the shaft can thus be ted. A few small pieces of foam rubber
are placed under the patient s pelvis. To 1nsure adequate accummula
tion of the opague medim on the surfaces of the meniscus, the Jont
being cxammed 1» placed under shight traction 1n longitudinal direc
tion. Simultaneously the joint space is opened by stretching the knee
medially or laterally depending on whether the medial or laterat
meniscs is to be exammed.

To prevent the proximal part of the joint cavity from filing with
contrast medium, a small prece of foam rubber is placed transversely
praximal to the patella and tied with an clastic bandage. The bandage
18 wound from the back of the knee joint obhiquely to the distal part
of the joint, around the up'pir"gomm of the leg again behind the
knee jolnt 20 1t crosses the pi ous turn, then back to the proximal
part of the joint. Slight traction 1s applied to the extremity and the
Jont cavity 1s filled with 50% water soluble contrast mezum. De
spite this fugh concentration, 1t has not proved t0 anes-
thetize the jount cavity The volume injected 1s about 15 ml., of
WHChsomclOmemthdnwn.Theptmdnmwmmdhlm]edI;cp-
tacally traction 1s released and for 1 munute, if the lesion permuts,

(5) Acta ndicl. 43248256, October 1957
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njected 1nto the joint space, using a 20-cc. syringe. Thus 1s followed
by mﬁo‘n of & combination of 20 cc. atr and 3-4 cc. contrast mate
rial syringe and needle are removed, and slight compressian
applied to the injection area will close the mnjection canal and pre-
vent escape of injected air As a contrast medium, a 50% soluton of
Joduron Tropac Trwrol or Urografin may be used

Spot films are taken after ench memiscus has been pontioned sem
ratcr; under fluoroscopic control Films of the meniscns with a sus-

Flg, 179 (top) —Aledial posterior born, Amatorsls recess om e
and inferior aspects
F g 180 (bottom) —Sabtotul destroction of the membscms.

and tears, Deeea
bﬂ(]C;;;ﬂ):tyo(Htﬁm.\m,A_ Fortschr Geb. Rintgenstrablcn 87 736756,

ed lesion ar tions to visualize 1ts €2
}t):'i:hmrunnfcrc;cé.akm £ mﬁ?&ioﬂy cven small teard
1n the memscus are eas seen on fluoroscopy

The obhque ligaments S;my be visualized by a mediolateral beam
shooting through the knee, which is in 45 degree flexion.

The normal meniscus visualized by an orthograde bcl.lfltl
appears on the fluoroscopic screen as a wcdgt‘ShBPcd 0 ¢
tissue shadow the apex of which points to the 1nterior ©
the jomnts It 1s surrounded by air in the free joint space.
the base of the wedge near the capsular attachment fc;
cesses may be present on the superior or inferior aspect Dd
on both (Fig 179) The recesses are normal varants an
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1s obfuned. Tomograms at 0.5 cm. distances between layers are now
tahen first from the side clinically suspected, then from the opposite
side after the direction of the smide traction has been changed. The ex
factors are GOSkv 160 Sn;a.. focus film distance 140 cm
otter B dingram  Sinegran r screens.

Tnmm the longitudinal dlrecgrm 18 released but not removed
and the patient Is placed on the side of the extremity under mnvesti
mation. The other extremty 1s flexed agamnst the trunk and supported
with cushions. Traction 1s again applied. When the medial meniscus
13 being investigated, the medial part of the joint mPy be os)cncd out
by elevating the cushions supporting the extrermity (Fig 181) When
the lateral 1s to be e -!(Flfgl)sand'bagsare
placed on the extremuty at sufficient distance from the joint. Obhgue
projecty 1f necessary may also be obtained After the examination
the extremity is placc?on a splint for 1 or 2 daya.

In cvaluafing the tomograms 1t 1s advisable to reconstruct their
relative posmtions 1n relation to the knee joint with the aid of the
scale diagram.

This method was applied to 15 patients and good agree-
ment between tomoarthrographic results and operative find
ngs was obtained 1 all

Meniscus Tears Diagnosls and Treatment are discussed
by George Chapchal® (Umv of Utrecht) A chinucal diagno-
513 can be made if some of the following signs are present.
Payr's sign consists 1n pam at the medial aspect of the knee
1n the tailor s position It points toward damage of the me-
dial part of the meniscus and 1s accompamed by local tender-
ness and pain i maximum flexion and extension of the
knee. Steinrnann s sign 1s dorsal shift of the meniscus and
tenderness with increasing flexion In Bohler s sign pain 1s
clhicited on the side of the damaged meniscus by abduction
and adduction According to Konjetzny Steinmann, rota-
ton of the tibia with the knee flexed produces pan. If pain
occurs on outer rotation 1t mdicates a tear of the tibial por
tion of the memscus if 1t occurs on mward rotation 1t 1m
plies a tear of the fibular meniscus. Bragard s sign should
help establish dingnosis by the tenderness of the damaged
memscus palpation of a loose articular body and ausculta
tory determmation of snapping of torn torn-off or folded
memnuscus parts Bloody or serous articular hydrops also oc

curs and locking or restricted motility of the knee. In
oemer 8 mign pain and locking of the meniscus are cansed

by alternate flexion and extension of the knee. McMurray s

SIEN 19 assocated especially with a tear of the postenior hormn
(© T Internat. Coll Saryeons I8 647653, November 1957
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Fig 181 —Positinlng of patlent for htenal tomoarth gy of medial mealxrh
i, 31— Positienle of ratient fr Biel (gmos TR T Ace et
48 245256 October 195 )

f

— Relstively broad fiesere la loferid

b nl(uumlgrn—:ltd.:n]&‘n:‘ya:é K"l:'nl P aod Kurkiphd, 3. Aca el
48 243-256 Ottober 1957)
extreme flexton and rotation movements of the knee joint are PE°
formed

With the patient supine, the extremty 18 agan placed u:ndﬂ;,ﬁ
much traction as can be borne without pain. An elastic tape ;mwn
tened somewhat distally to the knee jomnt and the extremity 13
sidewnys toward the meniscus to be examined the knee JU‘-":\
ﬁ]:rportcd l(riy padded cushions placed under the calf and thigh.

e of lead calibrated in centimeters 1s placed vertically mu}omt
joint space and an crdinary lateral view scale diagram of the
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and requires simultaneous outer rotation and abduction of
the lower leg If the leg 15 extended 1n tlus postion 2
clear snapping can be heard

When the climical signs appear doubtful the memsa
should be examined by xrmy TCxploratory arthrotomy
should be avoided whenever posaible Arthrographic studies
furmish detailed information about degenerative processes
and the direction of clefts m the postenor horn of the me-
niscus They show that the posterior horn 1s more frequently
the site of pathologic changes than has hitherto been as-
sumed Arthrograms aleo reveal that tears in the lateral me-
mscus are not rare.

The njured part of the meniscus should be removed m
time to avoid damage to the articular mner cavits Diagnovs
of the tear 1nd the mdication for arthrotomy should be de-
termined earhy preferably <oon after the mjury but after
subsidence of the acute symptoms For thie purpose arthro-
graphic study 1s indispensable as the defimite clmucal symp-
toms appear only later or in the presence of ads anced
changes Resection 19 the treatment of choice

Trecnxic—With the patient under genertl anesthesia and m 1
chemia a small Incision is made to wold a needless scar in the GP;
sule which could later restrict motion and the interfor of the jm:d
cavity is nspected Then the torn-off part of the meniscus is sei I
with a clamp especially constructed for this purpose and remover
from the marginal (imdamaged) part of the meniscus. Care 18 takes
to prevent further damage to the memiscus amd to nsare that the G’(“‘
ciate higaments or articular cartilages are not injured If the mcn]n!;
cus 13 extensively destroyed the anterior horn 1s serzed after ’;:d 3
heen separated from its insertion and the memscus 15 ciroumcy o
the base which 1s left intact. Thrs procedure 1s lughly important, ol
the base of the meniscus may serve as a foundation for fcﬂﬂm? o
which later takes over the frmction of the cartilage For repair of 3

"'3:3"? of the posterior horn of the meniscus a postertor 1ncision
u
After operation a pressure bandage 1s applied and 1echemia dl:h
continaed. For 4 davs the patient 1s hept at complete bed rest “?ri
the leg almc t fully extended. On the 5th dav massage of the quac
ceps muscle and active patellar play are started This therapy 13 C'J';
stantly intensihed until on the yth day careful pasuve exercises A
permitted a1 on the 10th day the patient 18 allowed out of bed |
Pathogenests of So—called Cystic Degeneration of Latera
Memscus 13 di 1 <ed by G den Otter’” (Haarlem ‘;Ti'he
Netherland ) 1 t of the meniscus should not be rega
as products of d (eneration but as results of irregular con
7y Arch | e R’ 390 1957
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logic study contributes to an understanding of ctiology m
two ways First, the presence of old degenerative change
would provide evidence of primary disease following which
traumatic effects might be a secondary event. Second the
presence of uncomplicated reparative changes in altered re-

Lt
. [Y ﬂ
W L ’}'J"fi{’;‘)}{‘}x\ 3,‘;‘}}'54 N
“:»’ﬁf'r’~?";"t‘i'r“’¥?'i‘:;‘¥ﬁ fjé% ¥
N IcH 'I‘J"ﬁ BN Rt 2y

madn
Fig 183 —Tosertion of tendon into extensive booe f) yabed from
" 3 )(c«mm of e, B and Vribdnmr

R W Amjé'?.',m‘gf;ﬁm“u‘i’y'f9a ?
gons would afford evidence of normal reaction to acute
damage

Positive evidence of altered architecture within the tib
tubercle complex could be adduced from most spectmens
studied (Fig 183) together with positn e signs of reparative
changes No degenerative processes were found. Thus his
tologic features support the belief that trauma 15 8 primary
etiologic factr ind negate the hypothems of a w eakened t

1al
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current dislocation of the patella yields excellent cimical resulty, if It 15
used only In adolescent or adult patients. Transphantation in chikihood
would result in eplphysial growth Jfrmrhnncu deformuty of the knce.
Undoubtedly the authors were aware of thiy For surgeons who may oot
be 30 well mformed of the danger of producing knee deformbes it thu
procedure iy carried out during the earlier growth years, a strong state
ment of warning is needed —Ed ]

Osteotomy Bunionectomny for Hallux Valgus C Leshe
Mitchell, Joseph L. Flemmg Richard Allen Chnstopher

Glenney and Glenn A Sanford! (Henry Ford Hosp ) review

L J Bomd
SRR TR fumppiGeney 30 € T
over 400 operations done for hallux valgus with metatarsus
primus varus 1 which o distal 1st metatarsal osteotomy with
lateral displacement and angulation of the head was us¢
This operation was not done 1n smple hallux valgus without
metatarsus primus varus

TrcENIC—~A forsal miedial masion 13 made on the foot carving
above the bursa and callus A Y shaped incision 18 made throagh ?
medial capsule and the perrosteum of the 1st metatarsal The arms

(1) J Bone & Junt S g 40-A 4160 Jamuary 1958
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angulated shghtly laterally so that its articular surface parallels the
axis of the 2d metatarsal Slight plantar displacement or angulatea
1s desirable at this stage. The suture is tied, giving surprising stabsl-
ity to the osteotomy site

Medial capsulorrhaphy 18 carried out with the hallux held m slight
overcorrection. Chromic 00 1s commonly used for the capsular reparr
The toc 15 then released and examined. It should stay m complete

F y 186 —Appbeation of drpsaing made from tongus deprepors. (Courtes of
Mrtchell, C. L. cf «f J Bone & Joint Burg 40-A14160 Jarmary 1958)
corTection as a result of the capsulorrhaplyy If 1t does not, the %;31
capsclar flap sitould be shifted farther proximaily and resutured Post
operative splinting will not provide correction that s not obial
at operation  Splints made of padded tongue depressors arc lﬂé
with the toe in slight overcorrection and 1n 5 degrees of plantar flex
100, to avoid dorsal displacement or angulation at the osteotomy '“:
(Fig 186) The sphint is worn for 10 days. After suture removal
short walking cast 15 applied to the leg incorporating the great tz
Follow up on 59 patients who had 100 operations show!
generally satisfactory results in 82% of the operations
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» [The techmic described here Is approximately the one that 1 first Jearned
amf used when I served for a short time as an assistant resident to Dr
Ciarles Peabody then Chief of Orthopaedle Surgery at Henry Ford
Horspital The excellence of the end results in the large series of cases
stodied by Mitchell ef al constitutes strong argument in favor of this pro-
cedure. fact that prolonged splinting Is required while the realimed
osteotomized 13t metatarsal is umting does constitute one objection to the
operatlon. For the patlent concerned more with the final satisfactory end
result who is willing to endnre rmany weeks of immobilization and subse
quent convalescence, this s an operation that must be considered when
planning cal correction of hallmx valgus —Ed.)

Plantar Interdigital Neuroma, according to Thomas L
Duncan and John L. Wright® (Ochsner Chnic), 1s a tumor

ous enlargement of the plantar digital nerve usually at the

NEUROMA

ANASTOMOSING ANASTOMOSING
BRANCH 7 ' p BRANCH
b

i

t weuroma. (Courtesy of Duncsn
L. South. M J 51 49-51 Janoary 19553-) of

3d metatarsal interspace (Fig 187) The nerve to this space
18 more vulnerable to trauma because of i1ts more limited mo-
buity Repeated minor trauma from 11l fitted footwear 18 un
doubtedly the cause The fourfold predominance 1n women
13 thought to be due to their greater use of tightly fitting
hugh heeled shoes which shift most of the body weight to
the metatarsal heads Whether trauma to the nerve 13 due to
compression by the metatarsal heads pressure of the nerve
against the transverse metatarsal lignment, traction op the
nerve fibers or a combination of these 1s unsettled
Histologically the neuroma 1s an acellular connective tis
@ M T 514981 Janmary 1958

187 — 1
T Lﬂ«md wUrmth:l\l.nn of plants Inf
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sue prohferation with few nerve fibers compared to a true
neuroma The nerve bundles are separated by collagenzed
tissue representing perincurium There 1s no inflammatory
reaction It has been termed a sclerosing neuroma. Grossly
the neuroma 1s smooth and oblong usually 1 15 em longaod
04-0.7 em 1n diameter 1t has a fatty surface and the cut
surface 1s firm white and fibrous

The charactenistic complaint 1s that while walkhing the pa
tient feels a sudden sharp burming pain or severe crampmg
and numbness n the 3d and 4th toes The paimn extends 10to
the ball of the foot and 1s often so seyere that the patient will
remove the shoe and massage the foot In a few moments
there 1s relief associated with a <ense of click or snap about
the forefoot The attachs increase gradually in seventy
and frequency 1 severe cases they occur when the patient
stands Symptoms last a few months to several years.

Consenatie treatment consists in reducing trauma to the
neuroma by use of Oxford shoes with moderate heels strong
shanks and a metatarsal arch pad inside the shoe a metatar
sal bar on the sole or 1n some cases both Operatine treat
ment consists 1n excision of the neuroma.
> [The interdigital neuronm is a_nevroangioma, which is Pm’:‘blz anstdl {
by repeated mimmal traovma, T G Morton, who first accurately
the clinical mamfestations of this condinon In 1876 and wrier
erroncomly thought it to be merely a neurrtis of the 4th perre
Robert T McElenny, in 1943 demonstrated the true natare of the coodi
tron and deseribed the nterdigital nenroma and the only effective treatment
for this condrtion, which is surgrcal excislon—Ed ]

Shortening of Metatarsal Shaft In Treatment of Plantar
Keratosis End Result Study 1s reported by Nicholas J
Giannestras® (Good Samantan Hosp Cinannati) Plantar
keratosis 1s a reaction of the soft tissue to overlymg and un
derlving abnormal pressures caused by 1mproperly fitt
shoes If the pressure 1s relieved the lesion disappears spoR
taneously Therefore conservatine therapv for at Jeast
months should be attempted. The regimen consists 1n w €27
g a comma shaped metatarsal padna properly fitted hoe-
In addition the patient 18 advised to trim the heratosis at
least once weekly If complete relief does not result from
this treatment surgery 13 recommended.

\[ETHOD —Anteroposterior x ray s are taken with the patient stand-
ing A small lead marker 18 tuped directly on the plantar keflf'”’-‘g
defermine 1ts exact location 1 relation to the overlymng metatar

(3) J Baoe & Jout Surg 40-A 6171 Javary 1958
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berd. If the lesion 1s not directhy under the metatarsal head or the
metatarsophalangel jomnt this surgical procedure will not succeed
The operation sliortens the metatarsal shaft at the hase Because the
textare of the bone ot tlus level is more eancellous catlus formation
and healing will occur more rapidly The procedure 15 carried out
under tourniquet Ischemun. The incision is made on the dorsum of
the foot over the metatar<al above the heratosis beginning at the
tarsometatarsal joint and extending distdly about 235 m. After the
extensor tendons are retracted the small nuscles oripinating in the
nretatarsal shaft are gently reflected subperlostenlls. Bunson retractors

C

Flg 188.—Stepa in operative procedure A drll holes outlina step cxt B oste-
t each toogue

i

otomy completed and portion

{ wiep cut resected and L short,
Jamary los(f)wnu’ f Guanestras, X' J ] Boce & Joint Surg 40-A 6171

are then placed on either side of the metatarsal shaft to retract the
;mall muscles and to expose the proumal two thirds of the ahaft.
WVith a bit 1/16 1. 1n diameter inserted n o small pistol-grip hand
‘linll, a serles of holes 1s made and a ! 10 step cut 15 mztlmctJJ (Fig
\%8, ) A thun osteotome 34 1 wide 13 used to complete the step cut.
itha sharp double action rongeur 34 1n. of each tongue of the step
v(:]ut 16 resected, thus shortening the metatarsal (B) With the same
ﬂ]\‘ﬂl a hole 18 made through the dorsal cortex of the distal and of
¢ proximal fragment of the metatareal wm a slightly oblique fashion
with the obliquity townard the open end of each fragment to permut
pasung the needle and the suture more casilv A double no 2 chromic
::dﬁn: suture 15 passed through the 2 drill holes, pulling the 2 bone
5 ogether (C) The metatarsal shonld be shortened at least ¥
1t 15 difficult fo puil the 2 bone ends together because of tissue fib, o
sis A Kocher forceps can be applied around the distal {ragment ;:-?&
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the shaft gently pushed proximally while the suture 15 together
and tied Skin cosure 1s not dlécult because only keratoms 1t
excised,

After the mncision is closed, a snug fitting plaster ast n
applied with the metatarsophalangeal joints held in moderate plantar
flexion, The cast 13 fitted snugly so that the head of the osteotoomzed
metatarsal will be 1n a shghtly dorsal position. A walking beel 1
applied and the patient 1s ambulatory with or without crutches, m

Fle. 189 (left) —Infected plamtar keratosls wnder 2d metatsrol I patiest 5

ﬁmxv?(mh:)—s.nmsmm.ﬁnm Resalt was stll excelit
o

mgﬂ‘f&.ﬁ‘.‘,‘:{ Climeemrss, N J1 ] Bone & Joiwt Sury 4GA$171 Jeee
the 5th postoperative day The cast 1s removed at the end of 4 wmfk:r-
A comma shaped metatarsal pad, 3% 1n. thick, 13 worn 10 the sboc
6 months

The author performed 40 such procedures with excellent
results (Figs 189 and 190) m 82 5% and good results l;
10% Failures (7 5%) were mainly due to errors m techmi 20
judgment.
> [Exunonoflkmtomorn'ophlculccrlndﬁmmdﬂ'lyiﬂﬂwm?;
on the metatarsal head has mmymmncc:.pmvcdmbcmﬁc@‘
cure of this condition The operation described by sp
but requires a long tme to obtam an end result—Ed}]

AMPUTATIONS AND PROSTHESES

Amputation Stump Pain, according to Thomas J C";ty
and Eugene L Bleck* (US Naval Hosp Oakland Cahf)
18 the commonest complamt of the amputee seeking m
cal care. Review of the medical histories of over 7 000 ampe
tees treated during the past 12 years revealed that all at one

(4 U S Armed F ces M J 5 615647 A 1 1958
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time or another have some pain but pain 18 not persistent 1n
all Congemital amputees usually have little or no pain Pa-
tients with gangrene duc to thromboangutis obliterans may
have severe pun that even massive doses of narcotres fail to
relieve. After amputation these patients seem to have more
than usual immediate and late postoperative pain Neoplasm
requinng amputation may or may not be painful If the neo-
plasm becomes large severe pain often ensues

Immediately after operation most amputees have severe
pan from surgical trauma It 18 important to realize that
postoperativ e pain after amputation 1s greater than that after
usual surgical procedures The pain 1s more severe because
amputation cuts across skin subcutaneous tissue, fasea
muscle periosteurn bone blood vessels and nerves Postop
eratne edema 18 always present causing pressure pain

After a stump heals most amputees may be subjected to
stump pain at intervals for the rest of their Iines Over 50%
have stump pain or discomfort sufficient to discontinue tem
poranly the use of their prosthesis About 15% have major
pain problems that are caused by improper fit and/or aline
ment of the artifictal mb dermatologic conditions of the
stump bursitis or osteomyelitis m the stump trauma,
chronic anoxia of the terminal end of the stump osteoma
and/or spurs neuromas or phantom limb

Proper treatment of amputation stump pain 18 to remove
the cause of irntation n the stump

Improved Prosthess for Hemuipelvectomy was developed
by Shyh Jong Yue and Charles R Goldstine® (Columbia
Unrv) The early prosthesis consisted of a large leather
bucket to support the lower abdomimal tissue (Fig 191) A
wide abdominal belt was used to fasten the bucket and a
shoulder strap was mstalled in some for added support The
difficulty with this prosthesis was excessive telescoping of
the soft tissue 1nto the bucket, 1 some instances allowing
excursion of 4 1n or more. Due to lack of support excessive
pressure was exerted in the groin and perineum

To combat the disadvantages of the early leather pros
theses plastic molded buckets (Fig 192) were made to fit
the stump which consists essentially of soft tissue In
additton a bridge extending from the lower part of the
bucket across the midline to engage the remaining 1schial

(9 Arh Phys. Mal 38 781 784 Decrmber 19357

Ve
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Fig 191 —Froot and back views of hemipelreet theds with Brpe
ket and aborninal bef. (Cwnu,"nne.;gj,mfﬁumc. | Arh, Pare
)lcd.nnnu[xccmber

Fig 192—1II, L outh b molded plashe becket
o = v pr \::lr'ﬂhl md:»‘“m,_“‘gn Arch PRk
Med. 3! 781 784 Du m)r 19{7 ¥
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tuberosity or hieavy muscle groups took over a portion of the
waght bearing The buchet extended above the costal mar-
gin and a wide pelvic belt was well fitted over the crest of
the remaming thum Repeated adjustment was often neces-
sary to reliev e pressure of the buchet on the ribs and remain-
ing sacrum A regular prosthesis was attached to the buchet
by a regular hip joint. Roller castings were added to the
upper portion of the thigh picce to give more stability to the
hip attachment In patients wearing this type of prosthesis,
the sense of balance and gait pattern were considerably
improved Telescopic moyements were largely elimmated
Some problems of comfort and utility still remain un
solved eg 1n toilet activities the prosthesis has to be re-
moved Young active males accept the prosthesis well, but
women over middle age who lead a sedentary life do not do
well with this type of prosthesis

SURGICAL AND DIAGNOSTIC TECHNICS

Arthrography and 1ts uses are discussed by J Rezek?
(Umiv of Prague) Arthrography of the knee with positive
contrast mediums was done on about 800 patients since 1950
Pneumoarthrography was done on about 100 patients Only
as much contrast medium was used as was necessary for vis
ualization of the soft tissues within the joint. The less con-
centrated mediums were preferred Pathologic changes were
found 1n about two thirds of the knees Most patients had
previous knee injury Pneumoarthrography was inadequate
for visualization of fine tears in the memscus but was ade
quate 1n osteochondritis dissecans for the demonstration of
nonopaque free bodies in the joint space.

ography of the knee 1s indicated 1n meniscus frac
tures dislocation and subluxation of memscus fragments
for localization of meniscus lesions and for visuahization of
collateral and cruciate higaments Rupture of the Jéint cap-
sule chromic hydrops osteochondntis dissecans and ar-
throtic changes are well 1isuahized

In arthrography of the jaw jomnts 1t 1s sufficient to visual
1ze the upper portion aince the filling of the upper joint and

€} Portshr Geb. R

£9 315331 S, 1958
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articular process provides enough mformation on the jomt
space and on possible changes 1n the meniscus Further the
filling technic 1s simpler and more dependable. However
filling of the lower joint only will visualize possible adhe-
sons between the disk and articular process

Arthrography of the jaw joint 18 mndicated for diagnosu
of long-standing disturbances and 1n memscus alterations
In several patients the 1odine-containing contrast medims
were also of therapeutic help

Arthrography of the shoulder joint 15 performed under
skiascopic control to preyvent extracapsular njection of eox-
trast matcrial Arthrography may reveal ruptures i the
shoulder aponeurosis in the area of the supraspinatus nfra
spmatus and subscapulars muscles

Arthrography of the elbow reveals damages 1n the cap-
sule and hgaments their exact extent and location Postop-
erative changes 1 jomnts with hruted function are also
demonstrated

In ankle injurtes arthrography will show damage to the
joint capsule hgaments and surrounding tendon sheaths.

Acute mflammatory processes and 1odine hypersepntivity
contrandicate arthrography The author performed nearly
1000 arthrographies without complications Of the various
contrast mediums used he prefers Joduron and Tropac

Femoral Arteriograms Use to Demonstrate Clrculation of
Hip Following Neck Fractures of Femur A E. McGinms
J O Lottes and Fred C Reynolds’ (Washington Unn)
performed femoral arteriograms 1n 12 patients with mtra
capsular fractures of the femoral neck. Eleven arteriograms
were bilateral so the uninjured hup could be used for cm:r\1
parison Tn 9 patients the studies were done after jnternt
fixation of the fracture. Preoperative studies were done 1t
the other 3

Merstop —Under cutaneous local anesthesia 50 cc. of 35‘%‘:111;5
kon® was wnjected into the femoral artery via an 18-gauge Pres
needle. Puncture was made just below the mgumal ligament.
anre sufficient to maintam a steady flow of dye for about 5
was used. A tourmiquet was not placed below the area of mjcCﬁFm“
Films were taken when all but 5 cc. dye had been wyected (F€
193)

There were no reactions or complications to the proccC::-U‘L
The arternal patterns 1n these patients were similar to those

(7) Missours M d 553134 Janmery 1958
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Fig. 191 —Adequate viewallzation of

{Courtexy of
McGaors, A B of f  Mravan e

fewmaral artery and beancha,
55 3134 Jaweary 1938

described by Missbichler No proguostic conclusions con
cerming alteration of the artersal circulation about the hip
after fracture and operation could be drawn from this smalt
setiea with madequate follow up When the arculation ap-
pears equal o or greater than that in the umngured hip the
chances are better for unmion and a viable head
Compression in Arthrodesis Comparative Study of Meth
ds of Fuslon of Knes In 93 Cases was made by Marcus J
Stewart and W Grifin Bland® (Unnv of Tennessee) Con-
\entional methods were used mn 63 cases and the compres
3) ] Bows & Johut Swrp 40-A 335606, June, 1953,
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sion method m 30 The average time required for chmal
and roentgenograpluc union 1n the compression series nas
less than half as Jong as mn the conventional series Ambu-
lation was also much carlier 1 the former In patients with
difficult conditions such as tuberculosis union was obtamed
by the compression method With the conyentional method,
union occurred mn only 75%

Cortical bone grafting or the addition of bone chips was
not necessary 1 compression arthrodesis but in most oper
ations the patella was used ~s an antenor bridge. It 15 de-
nuded of all cartilage then placed mn a prepared bed m front
of the femur and tibia, thus brndging the joint space. Postop-
cratively the patients were nsually quite comfortable and
were allowed to leave the hospital in 7 10 days

Four patients had Charcot < disease In the 2 treated with
compression fixation union was slow whereas the 2 treated
by conventional methods had nonumon

In patients with severe frictures mvolving the knee,
umon took longer than the over all average This was pro!
ably due to the sclerosis resulting from trauma and mpaired
blood supply

Chapchal s method of intramedullary fixation across th;
knee joint was not used but his principles are in accord wit
the contemporary concepts of the requirements for arthro-
desis and fracture healing In 1 patient treated by the Hen
derson technic (parallel Knowles pmns) union was prompt.

When the compression apparatus 13 used correctly 11 37
throdesis of the knee the patient 13 spared much morbidity
discomfort and disability This technic appears to hIiVC
many advantages over the conyentional method both for
patient and surgeon les®

Knowles Vertebral Support Operatton I' L. hnot
(Tort NDodge) describes the technic for this procedure o

Trcnn1c —The patient is placed on s left side on an x 12y Cf‘ccd
«cpic table 1n a bight kneechest position, with the knees bra
wy.unst the upright x ray support cushioned by a pillow ﬂr’;ﬂ";
tiert can be anchored 1n this position by tymng the end of 2 Py
clat 534 lmgandGin.mdetothcbauofmcxﬂympwnvmmd
passing the clsth beneath the patient’s leit shoulder and back a S
the x ray upport drawing the wide bandage tight and fastenn® i
with 2 halt hitch then passing 1t around the feet and back “‘:‘:;_
the half hitch nd fimlly passing st over the hmw"t:]d XTI e
Mlje_rmc with the patient s right arm rased, it 13 ti

(%) Tow 3 Sc 48 S51 554 October 1958
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wrist amd hand \With the night arm and hand rai<ed high, ample
breatlnng excursion for the chest 1s assured Pentothal” sodum and
mitrous oxide anesthesia should be given the back prepared and the
patient draped  After the 5th Jumbar interspace 1s located a stab
wornd 18 made through the skin and posterior spmous higament. A
hemostat 1 then inserted through the hgament. A lateral x ray 15
taken the film for wlich was in place before the patient ws draped.
The < ray film will confirm whether the hemostat 1s at the proper
mterspace., The meision 1s now lengthened to about 174 in, and the
posterior tendon ncised lengthwise between the 5th lumbar and st
sacral vertebrae by cutting upward close to the 5th process and
downward close to the 1st sacral process. The wound 15 pached to
stop the bleeding

A vertebra! support is inserted between the posterior spinous proc
esses, removed and a longer support pushed in As ench longer sup-
port 13 pushed 1nto plnce the dish space 15 gradually widened. Each
successive support should be driven m as tight as possible and if 1t
stll can be moved, 1t should be replaced with a larger size until
considernble force would be required for 1ts removal Good placenrent
between the posterior spinous processes can be determined by sense
of touch and confirmed by a lateral x ray Particular care should be
exercised so that the support does not mmpinge on the spinal canal

Double no 1 catgut 18 used to close the postenior hgament and 2
dermal skin sutures to close the woumd dry 4 X 4 dressing 13
applied.

This procedure was done on 360 patients The first 200
were sent a questionnaire and 167 replied 90% of whom re
ported considerable 1mprovement.

Operative Procedure for Pilomidal Cyst and Sinus 19 pre-
sented by Wm F Martin! (Charlotte N C) A pilomdal
cyst and sinus consst of an epithelial lined pocket with one
sinus or more., The pilonidal cyst congemtal 1 ongin 1s lo
cated 1n the midhine of the sacrococcygeal region, superficial
to the sacrococcyx structures It represents remnants of the
obliterated lower portion of the neural canal or an mvag
tation of the surface epithehum The defect mamfests 1tself
usually 1n the 2d and 3d decades

It may be a painful or parnless sinus or swelling generally
located 1 the sacrococcygeal region It exudes a foul
smelling discharge which 1s persistent or intermittent.
Symptoms may be like those of a boil or abscess

Among 162 cases of plomdal cysts and sinuses 77 were
treated by the primary closure and operative method After
removal of the sinus the cyst and skin were remov ed en bloc
mncluding the sacrococcygeal fascia and the gluteal mus

) Am. Swrgecn 23 1109 1114 December 1957
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cles and fascia were undermined over the sacrum for 1342
1n on each side, purposely everting the skin edges. Patients
were given combined antibiotics and sitz baths twice daily
The average hospitalization was 26% days

‘When a pilomdal cyst and sinus are abscessed, 1t is best to
do a crucial 1ncision and curet the cyst and sinus tract along
with the infected granulated areas After the tracts are cw
retted, the skin edges are sutured down to the sacrocc
cygeal fascia and packed with 10doform gauze n the mamner
advocated by Carnngton.

Tecunic—An elliptical incision with a sharp inverted VT u
made at the upper angle to prevent puckermg when the wound o
closed. Skin, sinuses and cysts en bloc are excised down to mdlﬁ
cluding part of the sauococﬂcﬁml fasca. The gluteal muscles
fascia are mmdermined sufficiently to permut their approxammtion over
the sacrum and coccyx without tension Hemostasis 1s best conﬂf;ol;i
by suture ligatures, hot packs and preasure. The muscles and
are approximated by imterrupted no. 1 chromlc catgut sutures, bring
ing the gluteal muscles and fascia over the sacral and dﬁ

ons by passing the sutures through the muscles and fascla, Lﬂm

a small portion of the sacrococcygeal fascla. Muscles and
should not be sutured with any tension over the ncrum.ThEN?;d
ficzal fascla is closed with interrupted 00 plin @@ Bl
hemostasis and approxamatron without tension, 11 00 bk
;‘Ews with muscle and fasciz. The skin is closed with 000 ot X etbod

mimmma,purpogdymrﬁngthcshuedgm%
of closing is designed to prevent epidermal cells from
dovnward and often causing as Womak believes recurrmg recle

This method shortens healing time, gives & pliable m
pad over the sacrum prevents pamnful and large 5“.;5 ;n‘l
closes all dead spaces Numbness persists i the mcsi
area for several weeks after surgery ces.

In 85 patients treated by this method 2 had rectrrene
The so-called recurrence of pilonidal cyst and smus ud:‘
due to the remnants of pilonidal ttssue. It 18 caused b)'mm‘
spaces which have not been obliterated by poor hemos
by lack of proper preparation of patients before surgery of
not everting skin edges to prevent downward migration
epiderma! cells or by poor postoperative care. "
> {Defmitive primary with pomary closure, aa descrled by

prevents the of mcbidity A graoulating open
llodwlyl%dit]bcr:é:dmtmnugmymnmﬂ!mmwm
vision—

Roentgen Method of Evaluating Density of Boﬂ? udd;:
scribed by Stanley B Reich Joseph Levitin and Lelan
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Felton? (Mount Zion Hosp San Francisco) After 30% de
clcification of nonmacerated bone demineralization can be
suspected by x rays Loss of 50% w13 necessary for the x ray
findings to be unequiocal Therefore many cases of border
line demuneralization are missed and 1t 18 extremely difficult
to follow the effect of trentment on obvious demincraliza

195:.1)' 194 (Courtesy of Redch, S B, ot «/ 1 Am. T Roentgenol 79 705-708 April,

tion The guthors developed a roentgenographic-densito-

I;J:tnc method for estimating calafication of phalangeal
ones

MEeTHOD~~X rays are taken of the hand submerged 1n a fixed
depth of water in & machined aluminum pan with a 1 mm. base, An
aluminum step wedge and a calaum chloride wedge are submerged
i the same pan (Fig 194) The calaum chloride wedge is made by
dnlling round boles 1 ecm “in diumeter 10 a 1 em. deep Lucite block
These are filled with graded soluttons of calcium chlorde and each
surface 13 closed with cover glasses. The simultaneous exposure of
wedge and bone elumunstes much of the difference 1 development,
emulsion and exposure inherent 10 any two-film method.

The submerson of the part and wedges m water tmnimizes the
cotrection necessary for soft tissue denmty The only difference in

on 13 caused by the slight relative radiolucency of fat. Under
(1) Am J Roentgencl 79 705 708, Aprll, 1938,
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the conditions of this experiment the opacity In a finger wuh saft
tissues Is about 2%, lees tm the Isolated bo;ye.

Opacity of the film was metsured by a Kodak color densitometer
of the diffusion type Each reading covered an area 125 mm. m dam-
cter Nonscreen film was used because 1t registers greater range of
density than does screen film The lateral proximal medullary portion
of the 2d phalanx of the index finger was chosen ns a standard. This
area was eastly reproduced n a film and represents two relafely
thin cortices and medullary bone superim

The opacities of the calclum standard are plotted on ng:ph. The
alummum wedge 15 plotted as a check. The density of the booe 1
plotted agasnst the cures of standard. The equivalent density in mk-

2

Log density

Deportment 1 — « Department 2

0 37(0.43
o O ]

06 os
Equivalent mitligroms of calcium chloride

Fig 195 —Resalt of chan and dark-room (dferent ““’;",f
derariments) (Conrteay ‘of IR BT NTR  Wotpeel. THTY
P

Iigrams of calenm ehloride m solution (or millimeters of alummam)
15 obtaned. It 13 possible to refine this to cquivalent milligrams of
calcium/coble millimeter of bane scanned. effect of "'d"g
was emluated by taking x rays of phalangeal bones sul
the apparatus and altening the kilovoltage. The varation was
2% over a 20 kv range. and s
The same was moved to another x ray department i
lar films ohm The vanation with change of x ray "“Chhde' the
sure and developmrent was about 14% —S]F"]ix: 195) bubscq’\;_m 1':;;]11
Egneﬂof!hephalangumspllLOm f was analyzed for o
x:]a;mdoi calawm/ cubne mullimeter of bone th: odwrchﬂlf s B
tally deni meralized and x raved Denutometnc estinmtes
its mineralzation were obtarned. %m;ﬂ]y demneralized bonet
were chemically anal for milligrams of calaum/cabic mmﬂuhmmd
of bone. The results {ndicated that the method of x ray eshma
calafication 13 capable of pickang up changes of aboat 15%-



INSTRUMENTS APPLIANCES
AND BONLE BANKS

Cryodesiccation for Preparation and Preservation of Bone
for Bone Bank. P Stagnara, T Dubost Perret J Schnepp,
F Valentin and A Larcher® report a series of experiments
attempting to apply Hyatt s work on cryodesiccation of ho
motransplants to heteroplastic matenal from dogs The
method which provided the best criteria for evaluation of
transplants was resection of 6 cm of the diaphysis in the dog
and bridging this resection with the transplant fixed at both
ends by osteosy nthests and maintained by a screw or loop of
atoxic wire

When this procedure was utilized for heteroplastic trans-
plants treated by simple refrigeration failures were about
50% Delayed take led to pseudarthrosis and satisfactory
filling of lost bone substance did not occur

Cryodesiccation (drying 1n a vacuum at very low temper
ature) of bone 1s difficult compared with the treatment of
biologic materal 1n suspension or solution Hyatts proce-
dure requires a 14-day treatment of bone fragments n a
cryodesiccation chamber of the Stokes type. The authors’
first trials with bone so treated yielded some 1nstances of
rapid assimulation (Fig 196) To save expense, a more rapid
process was subsequently devised.

Satisfactory desiccation requires a final warnung temper
ature of 32 34 C Weight loss of a specimen was 33% and
rehydration appeared difficult. Even after 24 hours of 1m
mersion a tinted solution did not penetrate more than 2
mm. A saw or dnll was difficult to use on this bone and
caused considerable heating Experimental transplants after
diaphysial resection were unsuccessful 1n all instances The
bone was absorbed 1n less than 4 months being dissolved by
enzymes. The intense processing of these bone sections re-
moved the water of imbibition as well as that of molecular
composition. Organic salts i1n the bone must have been
changed profoundly to become soluble by tissue enzymes

Further experiments led to a new procedure of cryodesic-
cton with 8 hours of treatment and limuitation of termmal

() Lyon ckir 531346856, November 1937
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warnmg temperature to 24 C These specimens lost only
14-16% weight and rehydration yielded approxamately the
same structural charactenistics as those of fresh bone. Ther
experimental use was successful

For 3 years bone prepared in this wa) has produced satis-
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factory recc nstruction of diaphy sial resection of the radims
In 2 months the entire transplant 1s 1o a process of gen-
eration and within a year filling 1s complete and cortt
bone function satisfactory

Bone prepared by cryodesiccation has been used 1o 5 cases
of scoliosis fcr arthrodeses of the 8th to the 11th vertebrag,
and result m all were satisfactory 3 ycars later



Fig 197 —Cortical booe transplasta showing {ru-cnu.ﬁl:np:cct{m of dh’?}_"g‘
receptor. xnimd killed oo ;h dax
Lyon chir $3 846856, Novembe

section, A4 tramephant
freratlon showing 1 at anly one B tranmlst treated by cryo-
dﬂtﬂﬁ:.ﬂ:d-n- killed on &y llrndydng?
:nmn smimihted. (Lourtesy of Stagnara, P, of al; Lyon chir §3 8468
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Instologic studies show that assimilation of a control an-
totransplant and a heteroplastic transplant treated by eryo-
desiceation occurs m the same time (Fig 197) but with
qualitative differences Autoplastic bone 1s assimilated with
out structural change whereas treated heteroplastic bone
undergoes significant changes Histologic secttons of the lat
ter show areas with a Gruyere cheese appearance n which
zones of resorption and regencration of new bone are rela
tively larger than those i the controls When this rate of
assimilation 18 compared with that of heteroplastic spect
mens simply refrigerated at —70 C  the time required 15 150
to three times as long 1 the latter (Fig 198)

Function of Donor Tissue in Experimental Operationt
with Radioactive Bone Grafts was iy estigated by Marshall
R. Unst Norman S \MacDonald and Jemfer Jow sey* (Unv
of Califorma Los Angeles)

MEeTRODS.~—Sesen rablits were given njections, m!raPC"m"’ly,lﬂlr
of Ca®® Sr% or Y* crricr free as chlorides in varions doses.
donors were klled 1 2 weeks after injection to insare mﬁdcﬂtbﬂ;’l
for the 1sotope to become firmly fixed to tbe bone mineral Blocks
bone from the fenur or tibin contamng both sponglosd andﬂ
]i'aCflL were cut into rectangular pieces with a wet weight of

00 mg The specimens were wrapped 1n siver foil, ngﬂ’ﬂﬂd‘m
—30C., and allowed to thaw In one experiment the donor nssuc %
transferred fresh without refrigeration. The approximate :mO{IE:ud
radtoactivity was estimated 1 each sample with a Geger
counter -

Thirty two bone grafts were performed under ether uwng
ture rabbits as clean hosts. 4 drll hole 3 mm. 1 dmmctcffﬂt‘;
made through a small mciston on the anteromedial aspect odarﬂ
tibia, ing obliquely into the praxsmal metaphyms and “ed
toward the shaft. The radicactihve 150tope labeled tissue was pt
inside the metaphysis until 1t was tightly 1n contact with mbc@h’.ﬂc_
bone of the host on all sides The hosts were kalled 1 112 d“:n,ﬁ:d
operation and the tibiae studicd. The whole bone was x raed,
and cut 1nto slhices 1 3mm thick with a ro saw A slice mﬁcdﬂlm”‘m.

rt of the praft (100 g thick) was sect while undeczla bt
athe and prepared for microradiographs and mxa—onumradrggﬂcd ol
Another similar slice (10 g thick) was decalcified and sectt ot
histologic staining with azure II tolmdine blue, and for the od
kiss procedur  for mucopolysaccharides of the ground substance
cement sul suince. it

The mechanical aspects of the intrametaphysial bone E"“w
operation macle 1t virtually impossible for the donor fssue
escape contact with bone of the host. One week after oper®

(4) Apn S g 147 129 145 Febromry 1958,
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tion the donor tissue was found in the center of the bone 1n
the area betw cen the metaphy s1s and the shaft knownas the
funnel ” In 2 3 weeks the donor tissuc had attached to the
postentor cortex and was reduced m size by absorption
whereas the epiphy sis grew awy from the area of operation
In 46 weeks the marrow cavity was restored the donor
tissue had beconic incorporated m the posterior lateral wall
of the cortex and the eptphysis had grown a distance of 3 5
mm away from the radioactine donor tissue.

Donor tissue can accomphsh 1ts purpose (induce the host
to fill a defect fuse a jomt or unite a fracture) when less than
a third of 1ts total mass has been absorbed and replaced by
the host The bone matrix and mineral are absorbed together
and the labeled mimeral constituents are dissolved and car
ried mto the systemic arculation of the host not transferred
locally to the host bed When a bone graft takes ” the do-
nor tissue becomes joined to the host by a cement line formed
by the host through condensation of mucopolysacchanides
with the histochemical characteristics of chondrortin sulfate
When a bone graft operation fails the donor tissue does not
become attached by a cement hne to new bone produced by
the host 1nstead 1t becomes encapsulated 1 an enelope of
fibrous tissue and 1s virtually outside the body In a success
ful bone graft the host grows mto the donor tissue 1n an
orderly pattern not haphazardly The trabeculae of new
bone from the host bed grow 1nto the donor by attaching n
the most efficient way to a trabecula of dead bone Thus the
function of donor tissue i all bone graft operations 1s to
provide a network of slowly absorbed surfaces on which the
host can condense the cement hine and depos:t the new bone,
New bone formation by such a transfer 1s a nonspecific reac
tion the mechamsm of which 1s not y et known and requires
further 1nvestigation
™ [This s an interestin,
g::;r:rdETl l:.l“pal to fm“?.fu‘éiﬁ?éﬁ&” ?nﬁcﬂ%?l&g;ymmb:tm

Radiation Sterilization of Homogenous Bone Transplants
Utilizing Radioactive Cobalt Preliminary Report 13 made
by Paul H DeVries Carl E Badgley and J Ted Hartman®
(Unnv of Mich ) When combined with a freeze-drying proc
¢ns this method proved effective for maintaining o bone bank o

() ] Booe & Jolot Sa g 40-A 187203 Janmary 1958
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Mermop —Both ihiac crests are removed from bodies known to be
free from 1nfectious and ncoplastic diseases. The bone is str of
all soft tissue, and cut 1nto the desired shapes and sizes by a
duty band saw The bone 15 washed 1n ordinary tap water to remove
accumulated dirt and debnis This vigorous washing under nmming
water removes much of the marrow from the thin strips of ilmm
Some of the iliac strips are cut into smaller pieces 1n & booe mil
After cleaning cutting and washing the bone is placed in Pyvex tubes
and the large open ends of the tubes are sealed. The tubes are iz
mersed in a muixture of dry 1ce and alcohol for about 20 mmutes, after
which they are affixed to the vacuum apparatus. Aboat 14 days are
required to remove most of the water from the bone, but if there s
immediate need for the transplant, the process can be ternmmted 2438
hours after starting the drylng process. To remove the tubes from the
apparatus a ga torch ts used to seal the small end while the
pump 13 running The tubes of bone are then taken to the radiatin
:;m’cc and subjected to stenhization of 4 000 000 rep The trbes cn

stored at room temperature

The radration source used conststs of 100 alaminum-jacketed cobalt
rods stored in a water well within a concrete cave. The concrete art
1s large enough to allow irradiation of large quantities of mntu:lé
After the material 15 placed m the cave the radiation source s i
from the water well into the radiation chamber by a remote T
winch After proper time has elapsed, the source is lowered mmdn
water well and the irradiated material can be remoy ed from the it
tion cave with safety 4

This method produces sterile bone that s easily stored an
transported The tubes of bone retamn no residual radioat
tiity Depending on the mize of the radioactive sourcs, 2
dose of 4000 000 rep can be admimistered 1n 6-24 hours. Elec
tron accelerators can admimster 4 000000 rep 1n a ic“;rf;;:
onds but have the disadsantage of low penetrabihty thcd Ii
preventing stenlization of large pieces of bone seal o
glass or metal containers The 1omzing radiation from mt}ns
active cobalt has high penetrability thereby elimmating
undesirable feature.

Irradiated bone transplants functioned sahsfactorﬂg'hfi
perimentally and chnically In 104 procedures m whi i
radiated homogenous bone transplants were used 5 W’bog;
eratne wound infections occurred The irradiated o
transplants were not believed to be the source of
nfections



CALCIUM AND PHOSPHORUS
MLETABOLIC DISEASES OF BONES

Hypocalcemic States in Infancy and Childhood arc de
scnbed by Donald Gnbetz® (Mount Sinai Hosp, New
York) Hypocalcemia may manifest itself by various seem
mngly unrelated signs and sy mptoms as well as by classic tet-
any A low serum calcium may also be associated with dis-
eases of several different body systems

Although no longer a common cause of hypocalcermia, vi-
tamin D-deficiency rickets occasionally may be associated
with tetany especially dursng the healing phase of the dis
case. Ingestion of several chemical substances such as oxa
lates and citrates may cause tetany by their combination
with 1omzed calcium in the serum thereby forming msoluble
complexes Admimstration of large amounts of ctrate dur
mg blood transfusions especally during exchange transfu
sions for erythroblastosis fetalis though not causing gross
hvpocalcemia, may cause chmical tetany The postacidotic
tetany occurring during recovery from the acidosis of infan-
tile diarrhes, 18 now rare due to newer methods of parenteral
fimd therapy using smaller amounts of alkali In hypertonic
dehydration, usually found in children with diarrhea there s
hypernatreria or hyperosmolarnity of the serum For some
poorly understood reason a low serum calcium level appears
to be directly correlated with the height of the serum sodium
A low serum calcium level may depend on & low level of
protemns in the serum This may be found in starvation
states and 1n other conditions associated with hypoprotein
emia, such as nephrosis Hypocalcera of this nature rarely
causes clinical symptoms swce the physiologically active
tonized calcium remains normal or nearly so

Defects in gastromntestinal absorption which lead to stea
torrhea may be associated with hypocalcemia and tetany A
combination of two mechanisms has been offered as an ex
planation for this phenomenon (1) unabsorbed fatty acids
form msoluble caleium soaps 1n the intestine, thus prevent
Ing absorption of calctum from the intestine and 2) vita-
min D being fat soluble 1 dissolved in the unabsorbed fat

() AJMLA J Die. ChId. 94.301 312, Beptember 1957
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and excreted in the stool a relatsve vitamin D deficency tha
results Hence conditions such as congemtl malformations
of the gnstrointestinal tract, cystic fibrosts of the pancreas
and hepatic discase may =0 nterfere with fat absorption as
to produce Iy pocalcemia.

Two disturbances of renal function may lead to hypoat
cemin (1) A dimimished glomerular hltration rate, regard
less or etiology, will eventually cause retention of phospho-
rus m the body fluds A nise i serum morgame phosphate
concentration depresses total serum caloum as well as the
tomized fraction The reasons for this effect are little under
stood at present (2) In pniman renal tubular disease there
15 interference with the excretion of acid metabolites from
the body Instcad calcium stores are mobihized for this pur
pose and hypocalcenua may result.

The current concept of the etiology of tetany of the new
born supposes a transient, perhaps phy siologic, penod of hy
poparathyroidism This plus a presumed nefficency of
phosphorus clearance due to renal immatunty permmits 3t
mncreased concentration of serum phosphorus to dc\clog
when large phosphorus loads are fed to voung nfants. St
a load 18 presented when an mfant 19 fed cow s milk The
etiology of sdiopathic hy poparathy roidism 18 not known Con
gental absence of the parathyroids their degeneration 5111“l
sequent to trauma and mfection may be factors Vom
infection has often heen associated with idiopathic BY
poparathyroidism but 1t 1s not clear whether such mfec
t10n 13 a cause or a result of the deficiency of the parath)
roids Low serum calcium and elevated serum thphor‘tjﬁ
levels a pecubar physical habitus and msensifvity .
parathyroid hormone compose the trad charsctenstic
pseudohy poparathvrosdism l1shed

Prolonged therapy of hypocalcemia may be accompits o
by calctum salts together with vitamn D and alumlﬂ“r
hydroxide gel As the serum calaum level approaches ﬂot
mal the aluminum compounds may be discontimued ﬁEl
Next the vitamm should be ntrated downward and finaty
the calaium <alts may be reduced

Osteomalacia with Emphasis on More Resistant Forms,
18 discussed by Boy Frame and Richmond W Smlf—hmajj"
(Henry Ford Hosp') Dent has emphamzed that osteomaid

(7) ] Mwhyan 3 Soc 56 1549.155) December 1947
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cia 1 1ts many forms 1s sometimes genetically determined
Dietary-deficiency osteomalacin, or rickets, 18 rarc n pedt
atric practice today and with proper prophy laxis should sel
dom be scen The pathogenesis of the osteomalacia found
with various types of steatorrhea 1s fairly well understood
With defectine absorption of fat there 1s poor transport of
calarum and vitanun D Tlus 15 the most frequent cause of
osteomalacia 1 this country todny Steatorrhiea mn patients
s0 affected may be relatively mild and only careful balance
studies will reveal an abnormal fat loss n the stool Bone
softeming due to hypercalauria or hyperphosphatuna 1s
found 1n 1diopathic hy percalciunia and renal tubular acidosis
The hyperphosphaturia of patients with the Fancom syn
drome can be s0 excessive as also to result 1n osteord deple-
tion and osteomalacia

In general vitamin D resistant osteomalacia has become
an unsatisfactory term since osteomalacia of diverse etiol-
ogies may eventually fall into this category The osteomala
c1a 1 patients with renal tubular acidosis 1s resistant to v1
tamm D unless adequate alkall 13 gnen to correct the
acidosis Stmularly the osteomalacia of idiopathic steator-
rhea 15 resistant to the vitamin unless the primary absorp-
tive defect 15 improved by steroids and perhaps by a gluten
free diet. Nevertheless, there are cases m which the main
defect seems to be a unique resistance to the action of vitamm
D Cases of vitamin D resistant osteomalacia are usually
diagnosed 1n early childhood primanly because of dwarfism
and bony deformities However adult forms have also been
described. The changes 1n blood constituents and x ray find-
ings are similar to those seen mn osteomalaca resulting from
dietary defictencies Some patients with vitnmun D resistance
require 500 000-1 000 000 units daily before fecal calcium 1s
decreased and osteomalacia 1s improved The unresponsn e
ness of these patients 13 not due to faulty absorption as the
serum concentration of the vitamin 1s many times normal

Of unusual interest has been the recent description of a
bone disease resembling osteomalacia 1n which 2 marhed
deficiency of alkaline phosphatase has been found in the car
tilage, Iiver and serum Changes compatible with osteoma
lacia have been found in bone biopsy spectmens from pa
tients with this condition but, m contrast to the usual form
of osteomalacia the serum calcrum and phosphorus may be
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elevated The exact role of alkaline phosphatase 1 calnfi-
cation of bone 1s undetermined

Since large doses of vitamin D and added supplemeats of
oral phosphorus given to patients with resistant osteomila
cia have not raised the fasting level of serum inorgamc
phosphorus other approaches should be considered One of
the most certain ways to achieve hyperphosphatemia 1s to
remove the parathyroids Loss of the presumably hyper
plastic glands would be a relatn elv small price to pay for po-
tential 1mproy ement 1n a patrent immobilized with resistant
ostecomalacia It 1s unlikely that the low serum calaum fol
lowng such surgery would be more difficult to control than
the preoperative hypophosphatemia

Another approach to treatment of these patients1s the use
of sterol preparations other than vitamin Dy, which i the
past has been used almost exclusiely 1n the therapy of os
teomalacta In general the few who have explored these
avenues believed there was no sigmficant difference between
the actions of vitamin Dy and vitamin D; However I'CCT:
work indicates that patients inadvertently depﬂVCd of t
parathyroids during thyroid surgery and resistant to Vifa
min Dy show a significant improvement after vimmin Dy

Results of Metabolic Studies of Bone in Pagets Discase
and Secondary Bone Cancer are reported by A Lichtwitz,
S de Stze D Hioco Ph Bordier and R Parlier * In Pagets
digease there seems to be a biochemical factor which can
produce hyper or hypocalciuria. But the hYPC"“Im;":e
which suggests osteoporosis 1s accompanted by 2 de ml
increase of alkaline phosphatase. Likewise the hYP"c‘15
cuuria which would suggest the presence of osteomalﬁilllood
differentiated in Paget s disease by presence of normal et
calcium and consistently mcreased blood phosphorus 1n
15 never observed n osteomalacia. Exsstence of these U
usual contrasts i phosphorus-calaum balance 11 an D;f
teopathy of undetermined origin suggests the possibility
Paget s disease

ﬁc most striking biochemical finding m Pagets d'w:
15 the reduction of urine calaum by cortisone. The react1o
to cortisone 1n all patients studied has been 2 reducton (;
calcium and phosphorus 1n unne and blood. This 13 wﬂ”’n
ent and sigmificant but transitory lasting only 5-8 days €v¢

() Bematn bbp. P 13 4080 4085 Dec. 6, 1957
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when admumstration of cortisone 1s continued With cessa-
tion of cortisone effects on phosphorus-calcium metabolism
the level of alkaline phosphatase begins to change. Results of
tests with calctum perfusion and admimstration of vitammn
Da are of less diagnostic value because they reflect osteo-
blastic reaction of variable intensity according to the stage
of the disease. Usually calcium which has been perfused 1s
ehminated n the urine in lesser amount than normal though
this 1s not alway s true. After administration of vitamin Dz
calcrunia may dimimsh or mcrease, depending on the n-
dinidual case

From biochemical myestigations i 11 patients in 1 of
whom quantitative calcium balance studies were done, both
under static conditions and with dynamic tests over a 6-day
period differentiation betw een static and dynamic phases of
Paget s disease was made The static phase 1s similar to
osteoporosts normal blood calcium high calaura and 1n
crease of phosphorus in blood and unine. But increase
alkaline phosphatase precludes a decrease in the osteoblas
totic process At other times calciuna 13 at the lower Iimit
of normal which would suggest osteomalacia, but normal
blood calesum and shight elevation of blood phosphorus are
not consistent with this diagnosis The dynamic phase 1s e1
ther normal or of hyperosteoblastotic type retention of 1n
Jected calctum and absence of sigruficant hypercalcrunia after
admimstration of vitamin Da

Thus biochemical picture reflects a disease 1 which two
opposing processes are hesghtened (1) osteolysis probably
of vascular ongin with dispersion of endogenous calcium
resulting 1n hypercalciuria and hyperphosphatuna and (2)
acute hyperosteoblastosis with disorgamized construction of
osteoid tissue, causing fixation of perfused caloum and shght
inerease of calauna after vitamin D; admumstration Inter
Pretation of this syndrome 18 rendered more difficult because
at certan stages the two processes of osteolysis and hyper
osteoblastosis may coexast 1n almost equal intensity whereas
at other times one or the other 1s definitely predominant.

Stauc and dynamuc tests of phosphorus and calaum also
appear increasingly significant in determining the treatment
for secondary bone cancer Value of various types of ther
apy mcluding estrogens androgens cortisone, radiation and

Tmonal surgery can be estimated to some extent by the
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biochermeal changes produced Spontaneous calciurz re-
flects cancerous osteolysis and induced calerunia indicates
an osteoblastotic reaction With bone atrophy (hypo-osteo-
blastosis) caleium injected into the veins 1s largely ehim
mated by the kidneys \When the calerum admimstered ap-
pears i only small amounts m the urine hy perosteoblastoss
18 the apparent explanation

Osteonclerosis in Chromic Renal Disease was obseried by
Hornce L. Wolf and John V  Denho® (Northuest Teus
Hosp Amanlle) m 5 men aged 53-64 and 2 women aged 21

w "
Flx 199 —Rldney of woman, 42, shosfay chrank_sclerosing, glomsrulmepiiyy

redaced from x 63 (Courteey of W 1f i Denka VAR ]

238 3342 Janoary 1958)

and 42. All presented climcal and laboratory cudenccl'ﬂ
chronie renal disease of 5 20 years duration Chronic glo-
merulonephnitis was diagnosed m 3 (Fig 199) and chroni¢
pyelonephritis in 4 \ rays reyealed varying degrees of ostﬂ?ﬁ
sclerosis 1n all 7The lumbar vertebrac were imolved m 2

and the pelvis m all but 1 patient (Figs 200 and 201) where-
as the thoracic cage showed changes m 5 Anemia was Pf":
sent in 3 patients Nonprotein (or blood urea) nitrogen was
elevated in all serum calcrum was low 10 2 patients  serm
alkaline phosphatase was elevated 1in 1 patient and low 11
another and metabolic acidosis was present 5 Autopsy on
1 patient showed secondary hy-pcrparathvroldlﬂm

(9) Am. J M Bc 2313342 Jamuary 1958



Fly 200 —Osteosclerosl  of iliac crest of same patlent.

aod Irregular Hematexylm-sosin  reduced (Courtesy of

are thickened from x63
Wolf H. L, and Denko, J ¥ Am. J M Se 35 3342 Janvary 1958)

Frg 201 —Retrograde p.
wclerams. (; H ’;!""'
h 1vcs:,')m’ of Wal L
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Osteosclerosis 1n chronte renal disease differs from the
tvpe of diffuse bone sclerosis found 1n myeloid metaplasia of
the spleen and panmyelosis The histologic pattern in the
study patients did not show the hemopoietic alteration m
marrow cells and stroma found in myelosclerosis of non-
renal ongin

The authors favor the theory that osteosclerosis may o
cur m pattents with chronic renal disease in whom varymg
degrees of bone nbsorption first developed then osteoscle
rosis They believe that these changes are probably related
to renal metabolic acidosis

> [Few cases of osteosclerosis associated with and presumed to be camed
byhchrunlc rmgydiﬁ have been d?rcdt;ibtd m the Il!m?ﬁm%
esls suggested olf and Denko the cases report

be of mtereat to all who are concerned with the stody of metabobe &

cases of the bones.—

Gaucher’s Disease Presenting as Widespread Resorptien
of Bone 1 Snapper and Arthur F Goldberg? (Beth E
Hosp, Brooklyn) describe the symptoms and report an
atvpical case Gaucher cells proliferate destroymng the tr2
becular structure of the cancellous bone resultingma moth-
eaten appearance of the invols ed sheletal part. The cortex of
the bone 1s also thinned and ey en eroded by the onslaught of
these cells In the Inter stages of the disease partral sclcmﬂé
of the Iesions 13 sometimes seen New bone may be forme
withm the medullary cavity of the affected bone due to se¢
ondary calaification of collagenous fibers i the old lestons
In an < ray the affected bones appear mottled and moth
eaten Periostitis rarely occurs nor 1s the articular cartilage
invaded by Gaucher cells In older persons nonspectic osteo”
arthritic changes complicate the Gaucher cell degeneration.
The bones may ache and spontaneous fractures may

Proliferation of the kerasin laden histiocytes often ct“-"‘:
the affected bone to enlarge This enlargement 18 m°‘:
marked 1n the distal part of the femur The waistline of the
lower femur digsappears and a bottle or club-shaped deform
1ty of the metaphy sl area results The latter 18 usually ";‘_'
ferred to as Erlenmeyer flask appearance of the femu

The same proliferation of Gaucher cells may debslitate the
nech of the femur As a secondary effect aseptic of "“lsm
lar necrosis results allegedly due to embolization of bha
veasels by Gaucher cells This under influence of mechan

(1) J Mt Sm  H p New York 24 12311230 Nov Dee, 1957
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1cal stresses and weight bearing leads to partial collapse of
the femur neck and resorption of the ncetabular bone Ul-
timately an x ray picturc of the deformity of the femoral
head may resemble that of 1 severe form of ostcoarthnitis

In younger persons the wvascular necrosis leads to bilat
eral coxa varn mushroomuing of the femur heads and widen

:zmﬂch —Geoeralized resorption of bene 1 thoraclc spine. Alarked com-
and
£ 9th dorsal vertelwn and conmpresalon of Sth and 6th doreal

n-8
Fig 203 (right) —Maried of bones of han
-n%hhq“-:{é-.mmﬁ“”mm a0t of band, wrlth pugerthin cortex of
24 muﬂr{wwf{vg?)ww A F J Mt Sioal Hoep New York

ing and shorteming of the femur necks In such patients
Gaucher’s disease presents as Legg Perthes disease, or osteo-
chondnitis juvemilis deformans. There 1s however one dif
ference, In Legg Perthes disease the epiphysial growth
Bucleus 15 normal before osteochondrtis begins In Gau
cher’s disease the epiphysial center 1s never completely nor
mal Comparable lesions are sometimes present mn the neck
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and head of the humerus 1n the pelvis and i the spine. In
some cases of Gaucher s disease the lumbar intenertebnl
disks widen with partial collapse of the vertebrae In others,
the vertebral lesions lead to gbbus formation causing the
disense to be erroncously diagnosed as tuberculoss. This
error can usually be avoided because i tuberculoss the m
tervertebral di<k 1s destroyed whereas in Gaucher s dicease
1t remans intact

Woman 65 had Gaucher s disense without palpable spleen or liver
without pingueculae anenun levhopenia thrombopema, hemorrhagte
tendenicy or increase n the acid phosphatase of the serum. The pre-
sentmp symptoms were severe hack pains often culmmating in parox
vems of excuciating mrdle pame. The pans were caused by marked
resorption of bone 1n the vertebral column resulting in compresssn
of scveral vertebrae (Fig 202) None of the so-called charactenstet
b}me lesions of G:inchcr'a disease \V‘C‘l‘tlpl't"cﬂt. The ?;K;gﬂi‘:’;:
o ual os rosix proved erToneous wi
mmmhe rmm of I;ol:c also affected the rest of the skele-
ton (Fig 203) The dingnosis of Grucher < diccase coald be made
only Iy a hone marrow puncture

GLRIATRIC ORTHOPEDICS

General Principles of Fracture Management in the A;g‘d
are evaluated by Edgar M Bick? (Mount Sinat Hosp }‘;]W
York) No technica yet developed are especially applicable
to the treatment of fractures 1n the aged There are only hmh
itations of objectives conditioned by the hmited strengt
and resiliency of the musculoskeletal tissues 1n older perrons.
Relative to fracture therapy these hmitations mndicate, fist,
a greater need for a rest period between emergency ;‘;::
and dehnitive treatment Manipulation or surgery t$ h
performed after a patient hag had time to recover from :
shock of traumu This 1s generally true of all patients !
ma) be vital in the aged

A second limtation 1s the relatie softness or compresst
bility of the b nes Aging bone does not withstand the u:itﬂ'
nal pressure f screws plates or nails as readily as o:ﬂ
more viable hone Local erosion 1s more apt to allow the
metal to oo <n or cut through cortex As this factor 1s \an?
able 1t does not neceasarily contramdicate the use of tnterna

(2) Borg, Gyne & Obut 106 343-346, March, 1958
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fixation However 1t should be understood that such proce
dures are less dependable 1n the aged than in other persons
Tor simular reasons foreible mampulation mav destroy frac
ture surfaces to a degree more defornung than would occur
n a less perfect though adequate reduction Tlus too can
not be quantitatinely expressed

A third limitation appears during the period of after-care
A chief obstruction to early return of function i older per-
sons especially m the common fractures at or near the
jomnts 1s the normally decreased elastictity of the muscular
and penarticular connective tissues Tlis decrease 13 histo-
logically demonstrable. Tt implies casy postfracture stran
of melastic lignments capsules and fascial planes Tt 1s nec
essary therefore to temper the urge for earlv and raptd mo-
bilization by measures which may cause exces<nne stretch
to the tissutes of an older person Often enthusiastic attempts
at exercise or self stretching of the nffected area result ina
pain spasm sequence which retards rather than enhances mo-
bility A good rule m the management of postfracture re
habilitation of the aged 13 to encourage daily increased pur
poseful activity 1n place of formal exercises

In elderly patients with shoulder fractures the recovery of
reasonable mobility 1s slower than 1s generally anticipated
Attempts to accelerate the process by active exercise not
only may retard motion but also may cause unnecessary per
sistence of pain Daily practice 1n attempting the ordinarv
activities of the arm will probably be more succeasful

Reparative osteogenesis 1 basically a problem m protemn
metabohism and 1s only incidently related to the secondary
deposit of bone salts This observation ;s based on the ques
tionable value of hormone therapy m fractures of the aged
No convineing evidence has been found of any increased
trabecular density even when androgens and estrogens
were used in cases of senile osteoporosis. Hownever smece the
purpose of admimistering androgens in such instances 1s to
save or retard the resorption phase of the protein matrin
X ray film denssties cannot be used as an index of their func
tton Although during hormone therupy a chnically appar
ent gense of well being was experienced by some patients in
the group studied no specific effect on the rate or quality
of bone repair wag observed

[Tn this arncle Bick warns that too enthustuatic attemnpts to force ambuy
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lation of aged patients or to 1 them to engage 1n exerdssy
‘;l:\iy lead tgddiunrmu results. may be more harm!:jdnnnr;lc:tn
rest-—

Rehabllitation of the Elderly Double Above-Knee Ampu-
tee Milton Lowenthal Abraham O Posmiak and Jerome S.
Tobis? (New York Med. College) studied 49 patients with
double above-knee amputations Mortality rate during the
5 year study was 29% About 40% survnved 3 or more yars
beyond the second amputation Average age at the second
amputation n the entire group was 67 5 and average age at
death was 72 5 Suninal of 5 years beyond the second ampu
tation 18 adequate to justify the rehabilitation efforts.

In selecting the knee amputee who 18 likely to succeed n
ambulation the phy siologic age and associated medical con-
ditions are the paramount factors to be considered. Any 1ot
pairment in upper extremity function specal sensory loss,
such as blindness hip flexion contracture beyond 10-15 de-
grees and advanced senithity are contrmndications for am
bulation Sex differences n attitude toward wearng pylons
13 reflected 1n the fact that all ehigible female patients refuced
to consider stubbies

In caring for elderly bilaternl above knee amputees the
procedures appropriate for the rehabilitation of any lower
extremity amputee are used These include stump con
tioning prevention of contracture by active and passive
range of hip motion when contracture 1s present 1ts treat
ment by passne stretching preparation of the upper €
tremities by graduated resistive exercises for carrymg ¢
weight on crutches proper fitting of the progthetic apple
ance tramming i balance ambulation in parallel bars an
with crutches including stair climbing Rehabilstatron
should be completed 1 month after the prostheses are prop-
erly fitted

The standard wheel chair depends on presence of Lh:
lower extremities for proper balancing If an amputee chat
18 not available swtable weight (15-20 1b) should be sus
pended from the front frame of a standard chair .

Rehabilitation of the Aged Amputee. Bror S Troedssor
calls attention to the increased number of amputations being
done in aged patients as a result of the increasing incadence

(3) Arch, Phya Med 39 290-295 May 1938,
(4) Gerlstric 13 180-189 Marck, 1958,
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of arterosclerotic ohstructtve disease Because of general
debility and concontant discases restoration of the pa-
tient’s functional capacity 1s often a complicated problem
and requires the combined cfforts of many persons The aged
amputee generilly has inited resources some or all of wlich
has been spent on previous hospital and medical care and

Fl&m;muu cuﬁkhmmmwﬂm.-mﬂmm
Worker (Coustcar ol Trociman B 8 Bantoedes 13 T80 T8° Moven “Jsdbyrt !
he 18 faced with the expense of an artificial limb and the prob-
lem of how to get along outside the hospital 1n lus own en
‘tronment and 1n society

At the Veterans Admimstration Hospital 1n Minneapolis
a prosthetic appliance clinic team 18 orgamzed to solve the
Problems of the aged amputee. The aim of the team 1s to
make the hospital stay as short as possible msure a suit-
able and useful prosthess restore the patient to maximum
actvity guide um to surtable work or occupation and place
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him m a favorable environment. The team includes an ortho-
pedic surgeon specialized in artificial hmb prescription 1
physiatrist with particular interest 1n vascular disease and
amputation rehabilitation physical corrective and occepa
tional therapists a social service worker a vocational coun-
selor and prosthetists representing hmb manufacturers
Before operation oscillometric tests are done to deter
mine whether amputation 15 necessary and 1f so what 1s the
best site The patient 1s mstructed m pre and postoperatie
exercises and 15 gn en some 1dea of the kind of prosthess he
will be usng and how long 1t will take him to walk again.
This psychologic preparation for loss of lumb 13 of great
benefit It 13 even better to have the patient observe other
amputees 1nd see how well they manage. With modem treat
ment methods and wide choice of prostheses most aged am
putees can regain a wide measure of functional capacity (Fig

)

> [Before developmg the team approach for rebabilitatin the ampoire,
most prosthetic applmnces were never properly used Nj"b“d'“;gﬁ
maker or fitter nor the surgeon who prescribed the prosthesls h.h’]_lcd e
or trauring to be able to teach the amputee how to mse with ey of
ciency his new armi or lep, Aost of all the aged amputee needs the Fep
the prosthetic applmnce chaic team-—Ed.]

MISCELLANEOUS

The Speeding Ambulance It would take 10 mmutes lfo\'
an ambulance averaging 30 miles an hour to trai el 5 mules.
To save 5 minutes 60 miles an hour would be necessan
George J Curry and Sydney N Lvttle® (Hurley HO’PC
Flint Mich ) found that i 2500 consecutive ambulanc
runs this ime mterval would not have mfluenced the m;‘g:"
of a single mjury In only 1 mstance could a moderate ci
1n transportation have resulted 1n death thatofa child ;ligb
4 with fractures of the votce box and upper traches an ‘f
lateral pneumothorax. The total time between dispatch ©
the ambulance and arrival at the hospital was 12 mmﬂwr'e

Of the 2 500 persons transported by ambulance 27 “’;c'
dead on arrinal and 13 died n the emergency rccexvmgwD
partment \«ne of these persons would have survived €
if the mjunic had occurred on the hospital doorstep
TTGY Am S g S s07S11 Aprl 1958
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In only 45 mstances was the mtersal between the accudrnt
and armal at the hospital coneidered sy mficant | apeds
tious handling of the pitients was de irble but a <peeding
ambulance was conuidered unnecessary  \ weaving wiren
«creeching nide to the hospital nught have produced death
or imalidism i 9 These mcluded 7 with multple niby frac
tures unstable nb cages and pneumothoraxes and 2 with
fracture-dislocations of the cervical spine The other 36 per
sons were m severe shock on arrnal as a result of multiple
fractures and mnternal injuries

Drivers of ambulances transporting the mjured should ob
serve the local speed law « Sirens should be used and the ve
hicle should have the nght of was i traffic Pame by the un
nformed 15 behund the widely held fallacy that specit 1n get
ting the myured to the hospital 15 all mportant Immedste
care may be vital but speed mercly increases the acerdent
hazard,

* [Thus is a most timely article. As a medical student
amLuknoe a few times. Llrr a3 an intern and rclnidfm Illor;{( u“:lu‘x"“ﬂ“«
ambulance nn'gcon. There was not 2 smgke toip that | m:d.c";yhkh b
quired or jastified speed but we always rmrcdmanduno{lnfﬁc,\ ")
red lights and stop streets The patient in an ambulance should be lnmmﬂui
The driven slowts avoudmg alf jol
den tumns etc, msofar as possible. My experience and ger folts
convmeed me that the speeding ambulance canses many hjm-[:“‘m have
Rarely does 1t ever save a life. Perhaps ambulance dire. and deaths
because they are inhubited “hot rod er3 seel theve jobs

enthusiasts with 2 1
wildly and recklessly If so, the law shog compulsion to drive
threat to the lives of panents and onioherr™? it Ab¥ard and dangeros

Care of Patient with Multiple In?ulﬂes 1sd
E Aufranc® (Harvard Med Schoal) Efforts should
directed toward relieving the causes of asphy ould first he
treatment of sucking chest wounds ma‘nlcn;:a and then to
arway arrest of hemorrhage and replacen nce of a free
sphinting of fractures and finally debrdeme ent of blood
taminated wounds While 3 patient 1y u"u;‘t of the con
stretcher no harm can come from carefull nscious on a
splinting all extremities YWhep combmedu 3 and simply
thoracic 1njuries are encountereq the latt ibdominal and
care of first. er should be tnhen

Every physician who treats
be prepared to institute eme
any part of the body He may
cialist but he can often dg a

(6) JAMLA. 16820512054 Dy p

scussed by Otto
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cus and blood from the nose and throat stop sucking chest
wounds, give ntravenous flutds and blood and adeguately
sphnt badly mangled extremities

Most traumatic lesions alone do not present a serious ther
apeutic problem but when encountered with other compl-
cations they create a major surgical problem An open re-
duction may be advisable for a single injury but with mul
tiple mnjurtes 1t may be contramndicated Debridement of open
wounds reduction and immobilization of fractures early
amputation of all devitalized parts and other procedures all
play a major role m rehabilitation of the badly mjured R
tient Early grafting or sutuning of major blood vessels may
be much more important as a first procedure than fixing the
fracture properly

The prevention of mfection should not be overlooked by
the orthopedic surgeon 1n managing the injured patient. The
use of a broad spectrum antibiotic and whole blood, debnide-
ment of devitalized tissue and the use of prophylactic antt
tetanic serum and toxoid therapy are all essential for
recovery

Orthopedic Management of Severely Injured Patent 13
described by H Relton AlcCarroll” (Washington Unt )
The severely mnjured patient can best be cared for by the
team concept. After asphyxia obvious hemorrhage an
shock have been adequately controlled, the patient should be
evaluated as a whole for evidence of possible multiple mju
ries Severe injuries to certain parts of the body such a3
the head and chest or rupture of the abdominal viscus or of
a major vessel represent surgical emergencies and take pre-
cedence over 1njuries to the musculoskeletal system asa rule.
‘When these are present surgical consultants 1n the fppfﬂ‘
praate fields should be called, and definitive therapy difected
toward the orthopedic mnjures should be delayed untilthese
are adequately cared for During this period the injured
musculoskeletal parts should be adequately protected with
pressure dressings and splints or traction

A compgund fracture represents a true surgical emer

fence antibjotic therapy should be started 1 the
=ner ~mtmued postoperatively Tetanus 80
-6 anus toxoid should be given A pro-

- 4 nm welchu (gas bacilus) an
1957
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titoxin ghould also be piven When the assoaiated mnjunes to
other parta of the body are mild the compound fracture
should recene defimtive treatment as <oon as asphyxia and
<hock have been adequately controlied In serous injuries
to other parts of the body the compound fracture should be
thoroughly cleansed by washing with sonp water and 1s0
tonic sodium chlonde solution A stenle dressing should be
apphed followed by a maesive pressure dressing after which
a plaster cast 15 added to immobilize the extremity Whenn
juries to other parts of the body are relatively mild definitive
treatment for the compound fracture can be earned out as
desired The patient should be taken immediately to the op-
erating room after shock and asphy <ia have been adequately
controlled temporary dressing and sphnting apphed x ravs
obtamed and sufficient blood prepared for protection dur-
mg the operative procedure

The patient should be anesthetized with a general anes
thetic If the compound fracture 14 1n the distal portion of an
extremity a pneumatic tourniquet may be added to a gher
level 1n most instances The protective splint and dressing
should be removed and the extremity held 1n a stable post
tion by manual traction distal to the pomt of the fracture.
A small stenle dressing should be held over the compound
wound the adjacent portion of the extremity scrubbed thor
oughly with scap and water and the area shaved The ex-
tremity 13 then draped for surgery The compound wound 13
enlarged to the desired degree to adequately expose the un
derlying fracture and again thoroughly imgated with ster
ile saline solution to wash out any clots or foreign matenal

Ifa defect 1s found in the tendons nerves or any major v cs-
scls 1113 repaired as simply as possible In fractures that are
severely comminuted, fragments may be found completely
free with no remaining soft tiasue attachment. These frag
ments may be completely removed from the wound and thor
oughly washed 1n a basin of stenile 1sotonic sodium chlonde
solution, The wound 18 agamn 1mgated with saline solution
and the multiple fragments are realined The smaller frag
ments 1f found to be clean can be replaced because they may
actually serve as free bone grafts across the fracture site
chndmg 1s important as far as any damaged or devitalized
soft tissue structures are concerned It 1a important to pre-
Bene as much overlyng shin as possible If adequate skin
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remains the wound may be safely closed in many fractures
of this type. If surgery can be done within the first 812
hours often primary closure of these wounds may be safely
attempted

In some compound fractures mternal fixation may be re-
quired Metallic mternal fixation should be used with great
caution 1t should be added when adequate almement and
secure fixation of the fracture are otherwise impossible.

Discussion on Management of Mass Casualty Situations m
Time of War® 1¢ mtroduced by Alexander Drummond. The
fornard surgeon s role 15 the preparation of wounds for de-
layed primary suture in 5-7 day« The steppimgstones to this
are effictent debridement and firm support of traumatized
muscles 1n the same manner as fractures are cared for If
these principles are adhered to formation of scar tissue 18
mimmized compound fractures are comerted mto sumple
ones and the patient s limbs and life are not Jeopardnzcd To
insure this standard of treatment the more expenenced sur
geons must be posted to fornard units to supervise those
with less akill Medical and nursing personnel at hospitals
and field units must be protected from bemng swamped by an
mflux of minor casualties or unsustable operati e rishs They
must also be orgamized to prevent fatigue and 0oy erworh.

That a aystem of casualty sorting 15 necded to be apphed
well forward of the hospitals to the whole accessible perph-
erv of a nuelear explosion 18 emphasized by T M R Ahern.
Sorting 13 the process of dividing the injured into categoried
so that they can be properly routed for early emergency
treatment or on to medical nstallations appropnatclv st
uated and equipped for their care

Study of the effects of nuclear weapons suggests that 40%
of the casualties can care for themselves after first ard treat
ment About 20% will need immediate hfesaving surger °F
transportation another 2095 can await treatment until they
reach hospitals farther back The other 20% are anlikely to
survnve evacuation or to benefit from treatment From these
sorting categories and a rough forecast of the proportions It
which they are likely to occur an appropriate filter unit
can be planned to meet the requirements. The filter umt
should comprise 10 doctors 120 nurses and nursing awx!

(8) Proc Roy Sac Med 30 967 976, Aorvember 1957
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1aries and 160 nonshilled people to act as stretcher bearers
police etc

R. E. Waterston discusscs treatment of fractures of the
extremities At the filter umt patients with fractured ex-
tremiuies are selected by the responsible doctor labeled ac
cording to injury and passed to the team of orderlies who
apply the plaster m the form of slabs or gutters The plaster
15 applied 1n the long axas of the himb and fixed by an open
neave cotton bandage which 18 cut when the plaster has set
An essential feature 1s that 1n no nstance 18 a hmb actually
encircled by plaster The cluef advantage of plaster over
other splints 1s that 1t molds to the contour of the body and
can therefore, be apphed directly to the body surface with
out rish of pressure. A slab may be applied over a silk stock
ing a shirt sleeve or a soch but not over a trouser leg
jacket sleeve or shoc.

In the treatment of mass burns casualties R. S Hunt ob
series that the care of the burned surface 15 of secondary 1m
portance and should be deferred until the patient s general
state has been stabilized by adequate fliid replacement
Blood will be virtually unobtainable and plasma expanders
will have to be used nstead Many of the usual sites for in-
travenous infusions may be burned and cut downs will be
needed to introduce plastic tubes To avoid repeated opera
tions and to encourage the dnp to run longer 10 cc of 1%
procaine solution mav be placed n the infusion bottle The
burned surface will have to be treated by the exposure
method Obwiously there are exceptions for which the dress
Ings available should be reserved eg 1f a patient were
burned back and front one surface would have to rely on
dressings Sorting casualties should depend on the grade
of the burns skin thickness and age of the patient. No pa
fient should be denied treatment simply because he has been
:Xf?s:d to radiation
e TR ot 7 ey e e i
™ass casmalties of ervilians, The i roblems posed by a mass casmalty
are the selectson of patients who are to Ee defimtively treated and determi
:ﬁmﬂfﬁxordcrmwlﬂchﬂxymwrccuvt care. Most physicqans and

£eons are inchned to postpene a study of the role whjd:t.bcywcu.ldbc
?mmphy m the event of such a tragc sitmation as that discassed by

™ Aloander Drunmeod. A maj of the cimihan on 13 m
mtdiortbcwnrkwh:&itlhoul be ready to orm m the event
ety ﬁlﬂc‘:xmlnu. This excellent eontribution, with ad com

care of ot the extremities by Lieutenant-Coloel
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R E Waterston and the treatment of mass burn casoaltres by Lieatenamt
Colonel R. S Hunt, should be read and reread by every physichn and
surgeon in the free world Abstracts of selected matenals of this type
should be taught to medical students stodent nurses and practcal numses
The civilian public should be aroused I;yndprumung the facts throngh
newspapers magazmes radlo television motion pactures—Ed.]

Physiatric Aspects of Care of Severely Injured Patient are
considered by Frederic J Kottke® (Unn of Minnesota)
Whenever a patient 1s severely and acutely disabled by
trauma or disease the first concern should be for treatment
to mamtain vital bodily functions correct any trauma or
combat the acute discase. Shock or hemorrhage must be
treated without delay and infection prevented or treated
adequately Fractures must be reduced and 1mmobihized.
During the acute emergency the need for mtensive ther
apy to support and restore the patient may lead to neglect of
planning for eventual recovery When the patient 1s cnt
cally 11l for days or weeks neglect to establish a program of
total patient care may result in deterioration of hus condt
tion Rehabilitation 18 concerned with restoration of the dis
abled patient to maximal independence Prevention of detert
oration during acute disability 1s important in securing re-
covery and should be a part of the program of care

Prolonged inactivity during confinement to bed may re
sult 1 permanent disabiity The basis of the development
of functional ability by any organ of the body 1s use Within
physiologic imits each part of the body increases (nt func
tional ability 1n proportion to the load placed on 1t. Con
versely 1nactivity or nonuse results in regression of the
part with loss of ability to function.

The common types of deterroration 1n patients confined to
bed are loss of mobility loss of muscular strength and en
durance, circulatory deteroration 1schemic ulcers and met
abolic imbalances £

Chinical experience has shown that fibrosis due to loss 0
mobility 1s particularly difficult to treat when it occurg
around certam joints In joints not easmly moved through
the full range of motion 1n bed progressive hmitation of mo-
tion develops This 1s particularly true of the hup which ;!t
kept 1 partial flexion whether the patient 18 Iymg on 3 0
bed semireclining or siting Pillows under the kuees e
crease the flexion 1n the htp and mamtain flexion 1n the knee

() JALLA 165 1910 1935 Dec 14 1957
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The hip and knee must extend fully 1f a patient 1s to stand
easily without great muscular effort Some jomnts are diffi-
cult to stretch effectively It 18 not easy to immobihze the
short, broad heavily padded pelvis so that the lup flexors
can be adequately stretched Effective stretching of the tn
ceps surae 1s difficult because 1t 1s such a powerful muscle

group

A bed which provides adequate support mn the proper po-
sitton to mimimize contractures 13 usually referred to as an
orthopedic bed Tts essential features are a bedboard to pro-
vide a flat foundation beneath a firm mattress and a foot
board A bed with an ordinary mattress on an ordinary
spring allows sagging of the hips of 2 51 The hip flexson
which occurs with the patient supine i such a bed may not
be apparent on casual mspection However 1f the patient 1s
bedfast, so that the hips are not extended beyond this post
tion, contractures develop and produce a flexion deformuty
Sitting during the day does not oppose this shortemng of
the flexor fascia. To provide a firm foundation for the mat-
tress a 34 in bedboard 1s substituted for the bedspring On
this 1 placed a firm felt or innerspring mattress Such a bed
decreases the flexton of the hips and rounding of the back and
shoulders which occur 1n a sagging bed

‘When jomnts may not be moved because of fractures any
motion must be confined to the soft tissues In these patients
maintenance of flexibility of soft tigsues 1s especially impor-
tant. Trauma has caused extravasation of blood 1nto tissue
planes. Fibrin has precipitated in the extravascular spaces
and has formed networks on which collagen can be laid
down Edema decreases both flexibility of the tissues and
nutnition of the cells All these factors tend to produce dense
scarnng As a result jomnt motion may be lost, though no
trauma has occurred to the joint surfaces. Heat stimulates
ncreased circulation and increased healing Massage 18 use
ful in these patients to aud venous and lymphatic return re-
duce edema and maintan flexibility 1n muscles and penartie-
ular goft tigsues. Dense scarring 15 decreased by daily mas
sage during i mmobilization, and greater range of motion 1s
Present when bony union has occurred Electric sttmulation
t0 cause muscle contraction or voluntary muscle-setting ex-

¢rcises are valuable to maintan flexibihty and strength of
the muscles
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The patient who must remain 1n bed for a prolonged pe-
riod should be given exercises to do A few strong contrac
tions of a muscle each day are adequate to maintam 1ts size
and strength Pulleys or other exercise apparatus attached
to the Balkan frame allow the bedfast patient to exercse
muscles of the uninvolved extremities

A common type of deterioration i bedridden patienis 1
the dex elopment of decubitus or 1schemic ulcers These form
over bony prommences or areas where pressure 1s great
enough to interfere with capillary circulation Since decubib
are the result of 1scherma the best method of treatment 13
stimulation of circulation The decubitus should be relieved
from all pressure \Wet or greasy dressings which macerate
the shin should be avorded Radiant heat from a light bulb
or heat lamp increases circulation and aids healing

Energy Expenditure in Assisted Ambulation. Early mo-
bilization and ambulation after open reduction and 1nternal
fixation of fractures of the femur have become gencmﬂ)' ac
cepted as the treatment of choice 1n elderly people. Ambula
tion 15 usually managed on an empiric basis with no data
avarlable as a guirde 1n determming the type or degree of
assisted ambulation for specific cases .

Lee | Cordrey Amasa B Ford and Miguel T Ferresf
(Cleveland) studied 20 patients aged 50-87 with fractures
of the upper femur to determine the energy expended 1n
ambulation with external support the type of assisted ambt
lation producing the least energy expenditure effects of as-
sisted ambulation on the cardiovascular system and optiml
duration of exercise periods All patients had a varable pe-
riod of traming before testing

The average energy cost of assisted ambulation was 28
calones/minute about 30% of the maximum energy expet
diture for healthy persons of the same age This mav 20
proach the actual maximum for certan patients NO 816
nificant differences in energy expenditure were demonstrat
m patients using crutches walkers or parallel bars Some

\ patients shoned marked increases in pulse rate and bl
pressure during 3 minutes of assisted ambulation. It 18 sug
gested that pulse rate may be used as a guide to optim
duration of exerciae 1n a specific case
:Jor—wcmmllndofhercﬁmdanaue,fm(hemtmmuy

(1) J Caronke D, 228-233 March, 1950
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chair may result in flexton and external rotation contractures
1 the affected lower extremuity Although passive and actrve
exercises can effectively prevent these complicatrons and
stimulate return of function weight beaning and ambulation
are far better stimuh

To walk safely a hemiplegic patient with residual paresis
may require a short leg brace or drop-foot brace. Neglected
hemiplegic patients whose tramning has started late and who
have severe spasticity and flexion contractures of varying
degree may need a Jong leg brace permanently Even with
this aid functional result may be relatively poor

A brace can mterfere with the natural rhy thm of the newly
mtegrated gait and occastonally with stability If the foot
clears the ground without tripping erther with or without
an elevition on the opposite shoe, and if the foot can be
placed flat on the ground a brace 1s not indicated, even
when there 18 equinovarus deformuty

Ambulation training 1s useful in paraplegia if 1t 13 juds
ciously combined with wheelcharr locomotion. In most
cases attempts to des elop complete ambulation are an abuse
of this form of traiming i all
» developmen rehabilitation sectoos
of 1[1:: lI!Jhm';‘;ev:l States and :nD‘Eanwo‘pe,m?:Tdfgdy for an expert in ting fieild
to cite the dangers of enforced ambulation for patients with certxin type
of arthritis, I insnfficiency or extensive vascular discase. A Gre
ful evalmtion of the entire pattent should be made before Z "‘a
rembilitation program. The activities required or sboald
graded accordmg to the determmed physcal capadty —Ed]

Role of Surgeon in Rehabilitation 1s discussed by Ros3
T Meclntire® (Chicago) Surgical rehabilitation conecins
both traumatic and reconstructsy e surgery together with cof
rective therapy of the physically handicapped. In fractores
of the vertebrae, the most ymportant problem confronting the
surgeon 1s the advisability of decompressing the spinal co
Operatons for stabilization must be done much later Early
treatment of fractures of the cervical spine has long been
argued by orthopedic surgeons and neurosurgeons. Often the
difference betn een complete recovery and imalidism rests
on their decision

Severe disfiguring njuries to the face demand combined
skill to recreate a pre entable appearance and to obtamn
function of the nose and air spaces In severe mjury the orbit
presents one of the most difficult problems In certain dis

(3) J Intarnat. Coll “ ern 28 612617 November 1957
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Manufacturers should include a warning of possible mtox-
1cation from overdos<e on labels of vitumin A preparations

Fat Embolism Studied in 100 Patients Dying after Injury
H E. Cmeon’ (Birmingham, England) studied the climcal
records autopsy findings and histologic preparations stained
for fat in 100 patients who died after injury and m 53 who
died of burns or causes other than injury Pulmonary fat em
bolism was asscssed quantitatively by counting emboli 1n a
umit area of standard section and was classed as mld moder
ate or severe. In all patients of the trauma series and 1n some
of the controls examination was made for systermic fat em
bolism 1n the kidney bram or both.

In the control series 40% show ed pulmonary fat embolism
though 1n all but a few 1t was mimimal and insignificant. No
control had systemic fat embolism or any symptoms suspt
cous of systemic embolism Pulmonary fat embohism was
found 1n 89% of the patients who died after injury In the
other 11% average surynnal after injury was 40 days and the
shortest 12 days Systemic fat embolism was found 1n 24%
of the patients who died after injury In 11% 1t was consid
ered inmgmificant, m 6% of doubtful mgmficance i 4% a
contributory cause of death and m 3% the chief cause of
death In no case was systemic fat embolism found 1 the
absence of pulmonary fat embolism Pulmonary fat embolism
increased n seventy with the degree of trauma Systemic
fat embohism was commonly found only in patients with se-
vere pulmonary fat embohsm.

The existence of a syndrome or of charactenstic gross au
topsy appearances due to severe pulmonary fat embolism
Was not confirmed Pulmonary fat embolism 18 not thought
to be 1mportant as a cause of 1llness or death. Cerebral fat
embolism 15 more important as a cause of symptoms and
death than 15 commonly realized but it does not always give
fise to a characteristic syndrome

Electric Burna of Upper Extremities are discussed by G
Kenneth Lew;s?® (Chicago) A pnimary characteristic of elec
tTic burns 13 their tendency to progress beyond the visible
changes noted immediately after an accident. Appearance,
markings progression and other characteristics of electric
lmfﬁ:r n many ways from thermal injuries Apparently

7
E'g } E:-l;‘ljh-dnltlsﬁl AR 0 ey 1980,
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Bumns resulting from lightmng mamfest diverse effects
Thie extremely sudden discharge of current produces a flash
and the resulting lesions mav take the form of ~uperficinl or
deep charnng of the shin exten<ive full thickness shin loss
and frequently punctate usuallv multiple arcas of full
thickness shin loss

The most important emergency metieal treatment mn elee-
trie injunies consists in artifictal respiration cardine massage
ifapplied within 5 nunute< of the accident and eardinc stim
ulants. Baldndge also suggests using witra arterial or intra
ardiae mjections of potisamm and caleum <alts In some
mstances prophyviactic tetanue and gne antitonin mav be
indicated

A consenative therapentic approach 1s important Swnce
exaninations do not permut accurate estimate of the extent
of thenjury evenafter davs or weehs beeause damage to soft
fissues and bone 1¢ progressnne an myury that appears rela-
tively simple mav ultimately become catastrophic Turther
the difference in charncteristics pathogenesi« and pathology
of electric burns compared to thermal myuriex allows delay
before attempted debrnidement and definttin e care of electric
burns without danger to the patient

Primary repair or amputation should be deferred until the
progression of tissue damage, bone scquestration demarca
tion of dead tissue, deep necrosis separation of sloughs and
tendency toward progressi e thrombosis h1s been stabilized
or has ceased Normal appeirmg granulations often persist
ently resist skan grafts until the latent period has passed

Nevertheless as quickly as the final extent of destruction
1S accurately ascertained 1t 1s important that defimtive re
PaIr be mstituted and accompliched Bones and tendons must
not be exposed and left without cover unduly long
b In defimtive care of the hand and upper extremity burned
u{bcnflmtact with electric current the entire necrotic area 18
msu;tdy excised and then covered with a graft of indicated
flaps S]:lch as split or full thickness grafts or pedunculated
are o n flaps are used when tendons are exposed or joints
Howcl)::l It 13 desirable to use local flaps when feasible,

fmntof;hl: deep and extensive burns the entire back or
flap nd may have to be resurfaced with an abdominal

-
[Most orthopedic surgeons have had few occasions to undertake the
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emergency mamagement of electric burns or to render defrutive are 1o
extremities extensively damaged as a result of electric injurtes. Electriity
13 becoming increasingly important in industry and In all phases of avilan
life. Exposure to the harards of electric burns mcreases daily Every phy
siaanﬂwuldlmowhowtofmdcrmmﬁntnd.mﬂyaﬂmm
who are concerned with the rehabilitation of severely wnjured pabents
should be informed about the specsal problems which are created by severe
electric burm—Ed. ]

Familial Form of Arthrogryposis m a boy 16 and his
mother 38 1s reported by R. Dailly and M Samson.? Both
patients had limited motion 1n certamn joints and muscular
dystrophy the cardinal signs of this congenital anomaly In
the son articular difficulty was the
major complamt (angulation of the
elbows Iumbar hyperlordosis and
clubfoot) whereas muscular dys-
trophy was moderate In the moth-
er the major signs were dystrophy

g —

Tig. 206 —Forced extension of obow cheekod
yotrophic and retracted (Couteny ol
Bty R i Bammon, AL; Rev neard 8
320-328 Apeil, 1958.)

1 and muscular deficency of the
pseudomyopathic type, prinaipally
at the roots of the extremities Such
localized amyotrophy tends toward
fibrosis and 18 not accompanied by
fibnllations Tendon reflexes were
absent n the upper extremities
and markedly decreased 10 the
lower limbs Idiomuscular reflexes were absent 1n the
arms and thighs but were present in the forearm and
Pseudomyopathic characteristics common to both parents
were more apparent in the mother whose joint Jimitation
vas shght Electric stimulation electromyographic and i
ologic exammations and biopsy did not permit any concla
jon as to neurogenic or myogenic origin although climical
- indings favored the latter
In the boy s foot peroneal paresis resulted 1 2 varus e
formity of the  +ep and collapse of the plantar arch, as iz
poliomyelitis otrophy pronounced 1 the upper

(9) Rev pex April,
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arm especially on the nght where the biceps appeared con
tracted and fibrotic (Iig 206) Muscle tone of the fetus and
its molding in the uterine cavity are considered responsi-
ble for these findings

This 18 belicved to be the first report of arthrogry posis
n success\ & gencrations of the same family In both patients
the anomalies were recogmized at birth and have not
progressed

Hereditary Osteo-onychodysplasia Contribution to Ecto
mesodermal Dysplasia According to R. Kyselha! (Med
Academy Erfurt, Germany) ostco-onychody <plasia ts char-
actenzed by the following changes 1n the pelvic girdle by
hypoplasia of the 1bum low sacrum shght protrusio acetab-
uliand coxavalga n the knee by hyperplasia of the internal
and hypoplasia of the external condvle with analogous
changes in the tibia 1n the nails by dysplasa most com
monly 1n the thumb nail, n the choroid by anomalies in pigr
mentation and in the elbow by hyperplasia of the epicondy
lus ulnanis humers and hypoplasia of the distal head of the
humerus and proumal head of the radius with dislocation
of the latter Besides these characteristics, which are predom-
mnantly bilateral and symmetrical other anomalies have also
been described These may occur as solitary abnormalities
such as severe lumbar lordosis scoliosis spina hifida funnel
chest and hyperplasia of the internal lamina of the slull

Deviations from these symptoms as well ag abortive forms
may occur 1n any generation [urthermore within one fam-
i the charactenistic sigus need not have the same localiza-
tion In one member the changes may be more pronounced 1
the elbow whereas another may show conspicuous altera
tons i the knee.

The author studied a family with osteo-ony chodysplasia.
In one generation the charactenstics of the disease were
found to be unequally represented by vanous members Dys
Plastic knee changes dominated the syndrome 1n all members
of the family though changes were not equalty pronounced
' each. In two members there was a bilateral lateral dislo-
c?tmn of the hypoplastic patelia. Nail dysplasia, present 1n
all members nvolved all the fingers 1n one generation
;‘_lhcrca: m the next generation there was bilateral involve-
Deat only of the thumb and 2d finger The elbow joints

) Arch. ortbop. w. Unfall Chlr 505235241 1952, \
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emergency mamgement of electric burms or to render defimtive are to
extremrities extensively damaged as a resnlt of electne injuries. Electnaty
{s becoming increasingly im t m Indostry and in all phases of avikn
Itfe. Exposure to the hazards of electric burns increases daily Every phy-
siclan should know how to render emergency first ald, and all surgeom
who are concerned with the rehabilitation of severely injured patients
should be informed about the specral problems which are created by scvere
electric burns.—Ed.]

Familial Form of Arthrogryposis in a boy 16 and hus
mother 38 1s reported by R. Dailly and M Samson * Both
patients had hmited motion 1n certain joints and muscular
dystrophy the cardinal signs of this congenital anomaly In
the son articular difficulty was the
major complaint (angulation of the
clbows lumbar hyperlordosis and
clubfoot) whereas muscular dys
trophy was moderate In the moth
er the major signs were dystrophy

Ity K. asd
120-328 April, 1988)
e
and muscular deficiency of the
pseudomyopathic type prinaipally
at the roots of the extremities. Such
localized amyotrophy tends toward
fibrosis and 18 not accompant
fibnllations Tendon reflexes Were
absent in the upper extremities
and markedly decreased 10 the
lower limbs Idiomuscular reflexes were absent in the
arms and thighs but were present in the forearm an
Pseudomyopathic characteristics common to both pal'dﬁ:
were more apparent 1t the mother whose jomnt limutatio!
was slight. Clectnic shmulation electromyographic and f:
diologic examinations and biopsy did not permut any con al
210N 08 to NEurogemic Of Myogenic ongin although chim
findings favored the latter de-

In the boy s foot peroneal paresis resulted in & VRIUS i
formuty of the mnstep and collapse of the plantar arch, 25 .
poliomyelitis Amyotrophy was pronounced in the uppe

(9) Rev mewrol 98 320-338, Apell, 1938,
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arm especially on the nght where the biceps appeared con
tracted and fibrotic (IMig 206) Muscle tone of the fetus and
1its molding 1n the uterine cavity are considered respons
ble for these findings

This 13 behieved to be the first report of arthrogryposis
1n successi ¢ generations of the same farmly In both patients
the anomalies were recogmized at birth and have not
progreseed

Hereditary Osteo-onychodysplasia Contribution to Ecto-
mesodermal Dysplasia According to R. Ryselka! (Med
Academy Erfurt Germany) osteo-onychodysplasia 1s char
acterized by the following changes in the pelvic girdle by
hypoplasia of the ihum low <acrum slight protrusio acetab~
uliand coxa valga 1 the hnee by hyperplasia of the internaf
and hypoplasia of the external condile with analogous
changes n the tibia 1n the nals by dysplasin most com-
monly 11 the thumb nail, n the choroid by anomalies m pig
mentation and in the elbow by hvperplasia of the epicondy
lus ulnans humer: and hypoplasia of the distal head of the
humerus and proximal head of the radius with dislocation
of the latter Besides these charnctenistics which are predom-
nantly bilateral and symmetnical other anomalies have also
beent described These mav occur as solitary abnormalities
such as severe lumbar lordosis scoliosts spina bifida funnel
thest and hyperplasia of the internal lammna of the skull

Deviations from these symptoms as well as abortive forms
may occur in anv generation Furthermore within one fam
1y the charactenistic signs need not have the came locahza
tion In one member the changes may be more pronounced 1n
the elbow whereas another may show conspicuous altera
tions m the knee,

The author studied a family with osteo-on chodysplasia
ﬁ']‘ 035 generation the characteristics of the disease were

‘un to be unequally represented by various members Dy s-
Ef?hhcfknee changes dominated the syndrome 1n all members
m eazh_amﬂy though changes were not equally pronounced
s fIn two members there was a bilateral lateral dislo-
al Gb:hc hypoplastic patella Nail dysplasia, present in
Whu:: T8 1nvolved all the fingers 1n one generation
memt Onlm the next generation there was bilateral involve-
—L only of the thumb and 2d finger The elbow joints

B Arch. ortbon. o Unfall Chlr 30 235241 1958,
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showed dysplastic changes with defimite curtailment of ex
tension and supination both clinically and by x rays. All per
sons showed hyperextension of the finger jonts, due to
generalired connectn e tissue v eakness.

Treatment 1s required manly for disturbed jomnt function,
especsally of the knee.

Jeolated Bone Lesions Associated with Elliptic Erythro-
cytes were obsered by Roy N Barnett and David S Brown®
(Norwalk Conn Hosp) In several types of severe ane
mias such as sichle cell and thalassemia mzjor the excessive
marrow activity 1s assocrated with skeletal abnormalhities de-
monstrable by x rays These lesions mclude generalized 1n
crease of bone trabeculae, osteosclerosis and irreguliar areas
of bone condensation and rarefaction Bone lesions are usy
ally absent 1n mild anemsas.

The 1solated bone lesions found 1n a mother and 2 daugh
ters, were symptomatic 1n 2 instances The family also pre
sented shght anema and peculiar erythrocytes mcluding
many elliptical forms, The Italtan ancestry and Cooley s8¢
mia 1 a nephew of the mother suggest that thalassemia m+
nor rught accaunt for the ted cell abnormalitres Target
cells anisocy tosis poikilocytosts and microcytes all are pres
ent 1n some members of the family Against this presumpton
are the lack of compensatory polycythemia i any member
of the farmly and the lack of hemoglobin F 1n the patients
whose blood was studied for this substance.

Whether the bone lesions w ere associated hereditary ab
normahties or due to the blood dyscrasta could not
ascertained

Leukerma, Amyloidesis and Renal Vein Thrombosis iﬂl;;
radiated Ankylosing Spondylitis were observed by John
Penfold and R D S Rhys Lewrs? (Colch;tser LEhnghﬂd)

M scharged § the Army 1 1 wth a dogo
of Ariylomrty et Dot 191548 he received abort Eah
lﬂdmpxragsmthel e.Hew:swbsew;lg'cnumdml
jacket, which he wore 9 months. Durng 1 he recerred lmﬂ’dmd
1000-1,500 r in deep x rays to the spine. In 1953 he had kit
right renal cols reml function was found to be poor S;
and signs of K failure slowly developed, and he died ater &%

eral hemor hagic episodes. Antopsy reyealed ankylosing mﬁ&

reml vein hrombosis, severe amyloidosis in the liver
adrenals & « lymphatic leukemis.

¢y 31 Ioal Hoep., New Yock 24 706712, Nov Des, 1957
3 Bt 7 210341036 Nov 2, 1937
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Amlodosis oceamonally occurs m anky losing spondy h-
tis, and there 1s evidence that renal vein thrombosis may oc-
cur n amyloid diseaxe The patient s climcal chronic nephn-
tis would appear to have been duc to amyloidosis and renal
ven thrombosis What part, if any, the irradiation played n
production of the thrombosis 18 difficult to assess The dosc of
X rays was not excessiyc. It did not exceed 500 r at the medial
surface of the kidney and 100 r at the renal parenchy ma dur~
mg 3 years. Further, vascular damage caused by irradiation
1 arterial and 15 an endarteritis obliterans  the veins remamn
clear In this patient thrombosis sclerosis and calafication
occurred 1n the veins, the arteries were apparently spared
Thus 1t 15 more likely the renal ven lesions followed the
amyloidosis. The possibility that leukerma followed the 1r-
radiation 15 undemable.

Maffucei s Syndrome Dyschondroplasa with Hemangio-
matosis, Report of Case The association of dyschondropla-
sia (Ollier s disease) with hemanglomatosmis first described
by Maffuce: was obsened by S L. Beranbaum and G Tza
mouranis* (New York Unn -Bellevue Med. Center) 1n the
following case.

Mlng‘:: bad a soft tissue tumor in the left palm for 13 vears At
16, he Ind a deep laceration of the palm which was sutured, A small
tumor appeared 15 years later incrensed over the years and was ac~
compamed by progressive enlargement of the distal phalanx of the
left thumb, c&v;&r before hospitalization, he fractured the distal
ﬁhnxo{thel ring finger S then it had become swollen and

E’U 0 tnvolvement of the tendons, The distal phalanx of left rmg
oger was deformed and the distal phalanx of index finger was en
and thickened.
A rays (Fig 207) revealed a large soft tissue mass on the palmar
of the metacarpal region, measuring roughly 7X5 cm. Within
mass were small phleboliths indicative of angioma. An enchon
a1 present in the proxymal phalany of the index finger with
©Panson of the distal two thirds of the anx with {rregular tra
bchmhhmt and caloyfication. Another chondroma was present 1n
ﬂ:'"umlealmoftth.h of the same hand.
s0ft tinsne masy measuring 8X7X3.5 cm., was excised. It ap-
otulated and covered by a layer of fibrous tissue,
® Aw. ] Rosotreasl 80 479481 September 1988,
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The pathologic finding was capillary hemangioma with fibrosis and
chronic inflammation.

Dy schondroplasia affects the growing ends of bone and
normal ossification does not take place As the bone mcreases
n length areas of cartilage which fa1l 10 osmify persist m the
metaphyses Dwarfing of the affected Iimbs with deformity

S L.and T fs, G. Am J Roest-

Fy 207 (Courteay of
penol 40 479481 September 1958)
occurs It 1s often umlateral and markedly as,ymmetm‘l1
Most affected are the long bones including those of the hands
and feet In the phalanges multiple enchondromas are notcg-s-

Previous reports have shown an age distributton of &
years The changes usually become chnically evident at or
before puberty Deformuty 1s stationary after full growth
Amputation was necessary 1n half the patients reported
Chondrosarcoma was seen 1n 4

Phenylbutazone Toxicaty Depression of Erythropolesit.
Oscar Swineford Jr J C Curry and ] W Cumbia® (Umv
of Virginia) report a case

() Arthnths & Rbenmat. 1 174177 April, 1958
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Woman, 54 received phenylbutazone 1n daily doses of 200 mg or
more for rheumatoid arthritis After treatment with the drug for
about a year, a routine blood count revcaled 3,400 000 red cclis and
8.5 Gm. hemoglobin, The white cell count was 4,500 (about the fevel
it had been before therapy) and the differential eount was normal
The patient was hospitalized and phenylbutazone discontinued. Four
days later the red cell count was 2,600 000 hemoglobin 9 Gr. and
bematocnt 22 val, €4 and the leukocyte and differential counts were
normal. There were no reticulocytes Sternal marrow showed com
plete absence of erythropoletic activity but the myelofd series was
orderly The direct Coombs test was positive. The patient had no
symptoms. A good response was observed to therapy with predni-
sone, 40 mg daily In divided doses, mven for 2 weeks, Tests revealed
» fusther decrease in red cells and hemoglobin, and prednisone was
discontinued for 2 weeks. A prompt and sustained erythropoete re-
spomse followed a second course of predmsone,

This 1s the first report of marked depression of erythro-
poietis by phenylbutazone Other formed elements of the
blood were not significantly affected. Regular examimation of
the blood of patients receving tius drug will prevent such

> Toutazone is the most effectire nomnarcotic ceutical for
:‘”‘-“ldDf):tit:nuhnmt  ostecarthring It has proved to be very useful

gout, Severe toxic
feachom, fn almost every reported instance, have resulted from adminis
hﬁmdmm&ormo{pbmylbuhmcdd!yfor-boﬂpaiuds or
coatimons medication with smaller amomnts (300 mg. or less) for many
wdnormonﬂu,lnthcunnptmedzo()mg or more was ingested daily

Paintal Nonsuppurative Swelling of Costochondral Carti
1};13‘5 (Tictzs s Syndrome) was studied by Everett H Karon
. hard W P Achor and Joseph M Janes® 1n 7 males and 6
ui;":a-‘“ aged 11-79 The commonest presenting symptom of
m syndrome 1a anterior thoracic pain, though rarely swell
mfi:l)lf 2 costosternal juncture may appear first. Pamn 18
ofte ¥ localized to the mte of the affected cartilage, but 1t
‘m:ﬂgrmds laterally and may 1nvolve the neck shouldersor
o uset may be gradual or abrupt with wide vanation
Meventy and character Inclement weather anxiety fa
Kﬂ:n:n:li recumbency may intensifv the pamn. It may be ag
and ut by coughing sneezing deep breathing or actvity
—_* may mmulate pleurstic pain Discomfort lasts a few
9 Proe st Mew dao Cln. 33 4553 Feh 5 1958,



360 ORTHOPFDICS \\D TRAUMATIC SURGERY

days to several months though gradual subsidence over a
few weeks 1s most frequent. Exacerbations are common
and attachs may recur after several years of quiescence, s
happened 1n 1 of the authors’ patients Systemic symptoms
are noticeably absent
The presence of n firn bulbous or fusiform swelling of
one or more of the costosternal cartilages 1s essential for di
agnosis of Tietze s syndrome Tenderness 1s generally pres-
ent though 1t may not be noted initially and 1t 1s often one
of the first findings to disappear Heat redness or signs of
suppuration are characteristically absent, and the overlying
skin 18 frecly movable and distinct from the mass The swell
g rapidly reaches maximal size and then remams station
any or slowly regresses Complete spontaneous regression of
the leston rarely occurs before several months have elapsed.
but eventual complete recoven 1s the rule No sigmificant
x ray abnormalities are present Gross findings at oper
tion have been varable Swelling of the perichondrium and
soft tissues has been described but 15 not a constant feature.
The mvolved cartilage appears abnormally prominent
Treatment 1s nonspecific but mfiltration of hydrocort-
gone or related sterords nto the mvolved site mav afford
prompt relief for patients with persistent discomfort
Reversibility of Pregangrene n Severely Ischemic Limb
18 constdered by A W Humphries V G Denolfe and F A
Lefevre? (Cleveland) with reference to two senes of p2
trents with varymg degrees of 1schermia. Development of
sudden total occlusion of the main artery results i an €3
sentially 1schemic imb since collateral airculation does not
have sufficient time to develop and take over the supply of
blood to the lower extremity (Fig 208) Howerver sudden
occlusion accounts for a relatiely small percentage of the
total number of amputations of which the slow progressive
artentosclerotic process i older patients 1s the most common
cause. Since the vascular lumen narron s gradually thereis?
need for collateral essels and for time m winch they can
form Thus when occlusion of the artery 1s complete collat
cral cirewlation may have developed to such an extent that
the onlyv s\ mptom 13 mtermittent claudication Ths will ap-
(7} T Dune & Jolot Sury 40-A 983993 October 1958.
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pear 1n the cdf when occlu<ion 141a the femoral artery, 1 the
hip when 1t mvolies the thae artery or in both hips or low
back when 1t 14 1n the aorta (Lig 209)

It was found impossible to determme I history or phys:
cal examimation whether occlusion was segmental or non
segmental Tlus can onh be demonstrated by artenography

Fi m—o:azdﬁ.’ox aocta st bevel of 34 homba  vertebea. Veseel doznd‘l{ll
LT BTt S RS0 3 S b o Hne "
or direct surgeal exploration If an artenogram shows an
adequate outflon grafting 13 done as a pnimary procedure

20 obvious nonsegmental occlusion 18 shown sy mpathec
tomy usnally 13 performed on the princple that it may lower
the level of eventual amputation should 1t not succeed 1n
#ving the imb When an arteriogram 1s equinocal distal ex
Ploration 1n the lower portion of Hunter s canal or mn the
Pophiteal space 13 required The artery at the distal end of the
occlusion 15 transected and outflow in the patent 1essel be-

low thus point 1s evaluated by means of a pump that deln
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ers blood under measurable pressures and also musurz
flow of blood per impulse beat If the run-off 1s ugh a gra
18 indicated if 1t 5s lon a2 sympathectomy 1s done. .

Polyosteochondntis, Raymond Turpin and Florent Costtf
(Pans) 1solated polyosteochondnitis from a complex groap O
metaepiphy sial dysplasias 1n 1941 basmng 1ts speafic cnc;:;fy
on its familial character and characteristic radiologic, chin
1cal and tistologic finding=

The disease cog;msta of generalized and ) mmetrical ostco;
chondntis evident at age 3-4 which continues thmﬂghz;‘:n
the growth period and imvolves the extremities morcd o
the spine It 1s accompamed by muscular hypotony an on
1ty of the ligaments affects only endochondral ossifica o
and g1 es hustologac evidence of dystrophic ossificapon \‘\’\m
out snflammatory changes The process terminates with cobut
pletion of growth. Affected persons are of small stature, o
defornuty 13 shght. The only functional disturbances res "
from defects .n coaptation of articular surfaces and from s
TTGY Aon. pédiat 34 234244 Jan, 24 1958
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gulations and their consequent anomahes There 13 no pan
or ankvlosis and mental development 13 normal Locomo
tion 15 difficult because of joint stability

N mays show enlargement of the ends of loug bones
Epiphyses hay e irregular contours and are flattened and re
duced m thickness with irregular ossification Besides these
features, several large centers exhubit an appearince of frag
mentation different from that of punctate epiphysial dys
plasa, Metaepiphysial regions are irregular and enlarged in
contrast to the intact diaphy sis The meshes of the spongiosa
are enlarged

Xeray changes mn polyosteochondntis show progressive
mprovement The centers of ossification which give the
epiphyses a {ragmented appearance are generally fused at
adult age. Metacpiphy sial closing 18 usnally somewhat re
tarded but successine x rays show a tendency toward con
solidation and elaboration of good bone tissue Nevertheless
the disease feaves its mark 1 the form of secondary trau
matie arthritis and angulations Articular damage sometimes
causes the appearance of osteoporotic zones alternating with
condensed areas. The spine 15 usually cupped with a tend-
ency to hyphosis, and some vertebrae espeanlly dorsal are
flattened or even deformed The humeral head remains large
and shightly deformed and deformity 18 seen 1 the elbons
and coxofemoral joint. Articular damage appears also n the
knees where genu valgum causes secondary osteopoross
The deviation sometimes jushifies osteotomv of the distal por
tion of the femur

This malady resembles Morquios syndrome 1n some
respects but has numerous points of cifference, particularly
the predilection of the latter for the spine and its reces-
519¢, antosomic mheritance hnked to the X chromosome In
Polyosteochondnitis herttance 15 dommant autosomic and
monogenic.

s.‘“EICal Management of Friedreichs Ataxia Myer Ma-
bt (Rothschild Hadasssh Unn Hosp Jerusalem) per-
l:_7l‘lx1cd orthopedic surgery on 51 patients aged 9-38 with
4;“‘1“1&1! ataxia. Lower himb surgery was performed on
" zl’ﬂ'ﬂcnta mvolving 94 feet Spine fusion was undertaken
12 patients to correct scoliosa and n 1 to prevent advanc-

) Axa. Roy Coll Surgeons Eaylend 22 110 Juswary 1958,
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mg round back deformity Scoliosis when present, was su
ally mild and nonprogressive.

The baste procedure in treating foot deformity and muscle
imbalance was triple arthrodesis, invols ing resection of the
talocalcaneal talonavicular and calcaneocuboid jonts, with
correction of the deformity by adequate wedging of the
resections

Triple arthrodesis was performed in 40 patients Tendon
transplantation, usually undertaken 6-8 weeks after foot sta
bilization was done n 21 patients Anterior transposition
of the postenor tibial tendon 1s the most logical procedure.
By this means the mam deformuing factor causing caovarus
13 removed and the muscle converted nto an active dorsi
flexor of the foot. The transplanted muscle 15 unlikely to be-
come affected by the progress of the disease.

Before deciding to operate 1t 1s advisable to know at what
rate the disease has progressed. The patient should be kept
under obseration for 1 or 2 years or his case history should
be well known to the pliysiciin Patients m whom the neuro-
logic disability has progressed rapidlv 4re not sutable for
operation The objecties of surgery m the abortrve forms of
the disease are to correct the deformity to facilitate normal
or near normal gait and n the progressive type to provide
a stable base to help retard the effects of progressive ataxia.
After surgery the house-bound patient occasionally may be
taught to stand and to walk agatn mdependently Locomotor
abuity a process learned by the central nerious system may
be lost through disuse particularly if the degeneratnve proc-
ess produces 1nco-ordinate movement A patient who has Jost
the faculty for independent locomotion due to ataxa musct
lar bypotonia foot deformity or paralysis finds the relearn
g process prolonged and difficult even after the conditton
has been corrected After surgery the patient should be mo-
bilized as soon as possible.

No deaths resulted from surgery in the 51 patients None
showed unusually rapid progression of the neurologic dis
order after operation The 1dea that surgery exacerbates the
rate f progression was not borne out

Wher« cimplete correction of foot deformuty was not
achteved the cause was tracenble to errors 1 surgical tech
nic Of the ¥ patients followed up an atverage of 7.2 years,
24 were bic t lead useful lines with full functional actt
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ity Eight showed ymprovement after surgery but suffered
moderate restriction of activities

» [Most oﬂho?cdrc surgeons as well s all other specialists, have consid
ered Friedreich’s ataxin a condition which could not be helped by any sur
gl procedure. The results reported and demonstrated by Makin show
clearly that in some cases correction of foot deformities In children may
permmt ambulation for many years and greatly postpone the time when the
patlent will be completely bedridden.~kEd.)
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vemng portion of bone 18 removed, The chusel 1s then placed betneen
the upper <aw cuts (made 1 month previously) 1n the jaw and the
piece of bone between the two saw cuts 13 detached. After these two
preces of bone arc removed, only 1 small amount of bone remains
about the nerve and vessels. By careful use of small rongeurs, this
bone remnant 1s gradually nibbled away and the nerve and blood ves-
sels which are left intact are exposedl A curet 15 used to remove
some of the cancellous bone surrounding the nerve and vessels 1n each
sepment. A cavity 1s thus created m which the exposed nerve and
vessels can rest wathout in]urp when the anterior and postenior sef
mients are hrought mto apposition.

A small liole 1» drilled 1n ench fragment near the lower border of
the mandible about 1 em fromi the cut edge. If a tooth is present m
the posterior frigment for fixatton plicing heary chromc catgut
through these two holes 15 preferable to approwmate and hold the
fragments together If there 15 no tooth a prece of heavy tantalon
wire is used.

The third stage perfornted 2 3 days later 1mvolves removal of the
bone segment on the oppoute side of the nundible. The techmc 1
identical to that described 1n the sccond stage As soon as this stage
13 completed the clastic bards can be apphed to the mtraoral dental
appliances that previously were attached to the tecth. By constant
traction these rubber hands tend to pull the lower teeth into satfac
tory occluston with the upper dental arch. The rubber bands can be
left n placc for 4-5 weeks for smmobilization of the fragments of ihe
lower jaw After removal of all intraoral dessces the dental occl
siont often can be greatly improved by grinding down cusps of tecth
that interfere with good articulation 4

Unilateral Cleft Lip Repair Robert I’ Hagerty® (Me
College of South Carolmn) pre<ents a modification of the
Mirault cleft lip repair wlieremn the Cupid s bow on the cleft
side of the midhine 1s dropped to a normal position and the
\ shaped defect so created 1s filled with a flap of the prope?
dimensions t1ken from the upper lateral side of the cleft. Th;
mcisions are hmited to the cleft side of the mdlme to n\md
shifting the Cupid s bow from the midpomt of the Iip 3‘1‘1
distorting the remaimng philtrum By so mtroducing the
remammng tissue nto the lower third of the p a more nord
mal pout 1 obtained notclung of the lip 1s prey ented Rnt
tension on the suture line 13 reduced The operation 18 10
done unti] after age 3 months 5o as to reduce the marg“ﬂ ’3]
error 1 the apposition of tissues to permit cndotratﬁfz
anesthesia with fety and to take advantage of the osst ca]
tion of the midfrcial bones which gnv e strength to the dt?un
arch to re 15t the collapsing force of the reparred Iip whe
accompanied by a cleft palate

(1) Surg ¢ ne & Otwt 106 119122 January 1958
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Stage 3 —Two technics may be used. The simplest 13 to resect all

the skin on the dorsal surface of the urethral flap and on the adjacent
ventral surface of the shaft of the perus and glans m the area ca
which the urethra 1s to be placed ﬁ: two structures are then su-
tured t er with multiple interrupted 4-0 chromc catgut sutures.

Althor the result 18 satisfactory the urethral meatus tends to be
ventrally placed and the lower edge retracts behind the upper edge o
the meatus. In the second technie, all the skin on the external surface
of the urethral skin flap 18 resected and a subcutaneous tnnnel 1 dis-
sected from the base of the urethral flap to the tip of the glans. The
reconstructed urethra 1s drawn through the tunne! and ogt throogh
the glans and a few sutures are used to close the small remaunog
shin defect on the ventral surface of the penis. The skin of the
urethra are sutured to those of the glans to prevent meatal stenost

Surgical Correction of Common Congenital Anomalles of
Neck, According to McCarthy DeMeret (Memphis Tenn.),
during the 4th embryonic week 6 nidges knownas branchial
arches are seen m the region of the nech and pharynx 4are
vimble whereas the 5th and 6th arches are overlapped. These
ridges are separated by grooves called branchial clefts that
appear on the head of the embryo in the ventrolateral region
The 1at branchial arch divides mnto a maxillary and mandib-
ular process The maxillary portion gives nse to the uppel
lip cheek upper jaw palate and most of the external ear
The mandibular portion gives nse to the lower bp lower
jaw parts of the tongue malleus and mcus. The 2d arch Pm;
vides the posterior portion of the external ear soft wucs;d
the upper part of the neck, stapes and styloid process. The N
arch forms the greater cornu of the hyoid bone part of tr:
pharynx, common carotid artery 9th cranial nerve and p3
of the pharynx,

The thyroid gland develops as a midline structure, grz"‘;
jecting downsard from the pharynx between the 1st an
pharyngeal arches About the 7th weck the gland starts mt
gration downward between the 1st and 2d arches berwtr‘f-"ll1
the developing ends of the hyoid bone and down to2 posito
anterior to the larynx, with a Jobe on either side of thﬂE t{:e
chea As the gland descends a tube from the base o the
tongue 13 pulled down after 1t and degenerates when
gland has reached 1ts final resting place. If 1t remams OPhC;‘S
the condition known as thyroglossal duct cyst or sinud
developed o

1t should be kept m nund that an anomaly by defimtio "

deviation from the common rule and that mn nature val
@ J It rut C 1L Surgeons 30 186191 Avgust, 1958
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tenrior flap with 1ts pedicle from above into the denuded area
Some required retropositioning of the entire palate as sug
gested by Conwnay A few required extraoral tissue, All pos-
terior pharyngeal flaps were made extremely wide and an
attempt was made to epithehize all raw areas completely As
a result 1n only a few cases did the flap tube itself

Surgical Treatment of Congemital Deformities of Ear.
Varaztad H hazanpan® (Boston) observes that up to the
present no standard procedure has been developed for re
construction of the external ear He limits hus discussion 10
one type of congemtal defornuty 1¢ an ear with only part
of the lobule present. The rest of the auricle 1s usually an un
derdeveloped shapeless mass of skin and cartilage with an
absent ear canal h-rays show that the external anditory
canal 18 not developed, and usually the malleus and 1ocus
are fused The mnner ear, being of different developmental
origin, 18 alays normally deeloped

Reconstruction consists of three general steps most1mpor
tant 1s reconstruction of the concha next soft tissue 13 trans
ferred from adjacent or distant regrons m the form of 2 tubed
flap and finally a framework 1s supplied to the ear Surgery
13 postponed until the patient 15 at least age 3 The author 13
usually able to create a fairly normal looking ear before the
child starts schoo! Most successful reconstructions have re-

uired five stages
4 NEernop —Thcgco'nd'm 18 reconstructed through a vertical "’d”;;
made just anterior to the microtic ear thus creating & Gavity 'hc“—nh
of a normal concha. The floor and sides of this cavity are O Grann
a postaaral skin flap rassed from a nonhury region, which 13 e
Lhmn_ﬁ]]-lj an mu‘.:'gln which pleﬁccs the Mr;nt:tug;n&.?: g:t’; m
car 3 usu COvers
rest of thepO::x plgu?f:tn uncgvcred areas of the mdlmﬂ"’nl;:
are surfaced m% a full Liuckness skin graft from the normal ©
A tube flap 13 formed 1n the left davicular region and skufted 7
the car to supply needed skin and subcutaneous fat along the perl
ery of the ear chanume, the base of the postaurtcular flap i—‘fg"n;t_"
fecred to cover the lower wall and im of the concha. For the -
work the author uses concha cartilage from the opposite ear s
mented by co tal cartilage 1f necessary

(6) Am T S ry 93 185188 Felouary 1938
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burned surfaces should be kept cool, immobilized and if possible ele-
vated

Some regions are best exposed, e.g., the face, 12, ODC Aspect
of the trunk. Other regions are best treated by absorptive dressings,
eg thehands scattered areas. Circumferential burns, eg., the truk,
can be exposed on expendible absorptive pads ( ) or
dressed, but no matter which method 15 adog)(cd the patient 13 nursed
on a turming frame bed and turned bours to allow the burn
surface and dressings to dry The pclliﬁe or eschar must always be
dry and the dressings always absorptive. The skin to-skn cover s
quence concept Is followed and excision and grafting are carnied oat
at the earliest moment. The actmal time will de[szm the patient’s
age available skin for grafting sites available for transfusion, expe-
rience of the team, etc.

It 1s important to make use of all available donor skm i the most
ccono‘mlm]l)oscquener_ This may ental removal of 20% surface ara
of the skin on the 5th day nonngthelkm,andthcnmthcltﬂh::ﬂ
removing a second crop from the same area. Homografts might
be used to great advantage in the skan to-skin cover u&nmct
eschar homograft, amtograft, skin. As nutrition, 1.5-4 Gm. prote/
Lkg_body weight and 45-60 calorles/kg body weight are given daily

ention of Secondary Tissue Destruction m Burns.
According to Robert J Meade® (Tulane Untv ) 1m extensive
deep burns immediate exciston and grafting are hardly justt
fied Blood loss and production of further wounds 1n Ob"ﬁ
ing the grafts are added insults to an already severely mJ“th
patient even if sufficaent normal skin 18 available to cover the
excisedareas Duning the last war decompression procedures
definitely mimmized tissue destruction Wounds that ‘"::
widely debrided often could be closed 1n a few days with red
atrvely Iittle mamipulation of tissue. Fascrotomy sav
many damaged extremities The effects of these procedures
are prinaipally circulatory by

In 4 patients with severe deep burns decompression y; .
ctsion of the eschar was carried out. This was done "0; o
the direct effect on the burned area but for specific 1 ﬂb‘
tions of circulatory or respiratory embarrassment 23 ©
served 1n a patient il g

Man, 43 was severely burned an the right hand while 2
toputoutnﬁremac}ijr thn:eennboutl?houulﬂdﬂ”:;
Jury the shan of the dorsum of the hand and tips of the ﬁﬂﬁd:im,
peared charred absent. Inct and
were made transversely through the eschar to relieve i’d:;mh of
possibly to preserve the extensor tendons 1n the fingers. E dmc;mnc

lanty of the sub tissue was dela forlevciﬂlzw)
utes. Several days later there were areas of viabfe dermis (Flg

(%) Phst. &k Recoostruct. Surg. 21.263-271 April, 1958,




BURNS 375

Eventmlly it was necessary to amputate the Iittle finger and the dis
tal phalanges of the other fingers were lost. However, 2 usable hand
was salvaged and the extensor mechanism presened. Radical ine
sions 1 the fingers i the mudlateral region might have saved the tips.

These benefits are derived from decompression (1) im-
provement in local blood supply with conservation of sub-
cutaneous fat and come dernus (2} druinage of burned area,

L 10 Devampresson (ocfubons of hand. (Courtery of Meade B ]1 Plast. &
Recomriract. Burg. 3138171 e 135 - (T O 1

removing fluid, metabolstes and electrolytes (3) decompres-

100 of underlying structures, nerves muscles, tendons and
blood vessels, thereby preventing ischemic changes, mclud
Ing nerve necromis muscle necrosts and fibrosts tendon ne-
C1o518 and gangrene of the extremities or parts of the ex-
;‘E’ﬁt& (4) reduction of chances of overloading with fluid
o dinunished likelthood of development of pulmonary
“Ma and (5) possible relief from local and renal vaso-
:'lr’:'m through anoxic and paa reflex. The disadvantages
‘ocreased fluid loss possible hemotrhage, necessity for

dru’”’%‘r frequent change of dressings and delayed sepa-
a‘;"“ of the eschar
most mpoctant fimdt 1ig the of barms, 1
H&ﬁgﬂhm;htﬂﬁ:mdm Tras ot bern discussse]
manl;?@dﬁd%mufmpmﬁmw
much tissue x troublesome complications
nhich ATe frequently found in burned patients~Ed ] o
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Practical Technics in Care of Burn Wound are discussed
by Curtis P Artz® (Unnv of Mississippr) The aim 1n treat
ment of 1st and 2d-degree burns 18 to provide an environ
ment of cleanliness so that the areas will heal free from nfec
tion Local management of 3d degree burns 1s carly removal
of dead tissue and closure of the wound as soon as possible
with a shm graft.

\ost 2d-degree burns are extremely painful and must be
covered immediately preferably with a clean cloth to pro-
tect them from the air All burns should be cleansed, then
blisters and detached epithelium should be removed. Masks
should be worn by all mn attendance In the extensnely
burned patient fluid and electroly te replacement should pre-
cede local care A general anesthetic 1s contramndcated 10
tras enous morphine provides adequate analgesia.

In defimtive local care the exposure method may be used
1f the burn 15 of such configuration that this 18 eas) and ade-
quate The method 15 actually a closed one because the
wound of a 2d-degree burn becomes cov ered with a crust
which clo<es the wound to invasion by micro-organisms In
full thickness burns the dead tissue becomes dry and forms
an eschar that ser\ es as a protectin ¢ covering for the wound.
The covering must be constantly protected against cracks.

Occlusive dressings should be used 1n all bumns 1 which
the exposure method 18 not applicable. A dressing should be
applied that will absorb the fluid and pres ent mvasion of bac
tersa The dressing should be applied with even rcsnhen;
compression so as to ehminate dead space himit venous anh
lymph stasis and produce a splinting effect Dry fine-mes
gauze hghtly impregnated petrolatum gauze or some com
mercial nylon preparations are satisfactory Qutside the
mnttial layer there should be many layers of some absorptne
maternial ’

Immediate excision duning the first 2 3 days 18 desirable
since 1t permits removal of all dead tissue soon after mpury
Its disadvantages are that withun the first fen hours or dﬂ}I'l’
it 18 difficult to determume accurately the extent of fu
thickness injury and surgical excision compounds the mlghe
mjury In patients with burns not exceeding 15% of .
body surface 1n whom there 1s definite evidence that the

(9 Am S ryeon 24 $93-599 August, 1958
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m culture of burn wounds reflect the mmmediate enniron
ment If local treatment 1s carned out by the occlusrve
method only by strictest adherence to aseptic procedures and
frequent dressing changes can the wound be kept relatively
free from outside contarmination Rapid saturation with exe-
date provides an avenue through which most bactena may
cross the dressing barner

If the exposure method 18 used prevention of surface con
tamination from sources other than the deep hair follicles 13
practically impossible. An attempt should be made, never
theless to restrict superficial contamimation of the wound to
the patient s own flora by 1solation and by observing “no-
touch’ technics if possible. Bacteria that reach the surface
are usnally Lept from free proliferation by the dryness of the
wound but 1f a wet swab of the surface 1a taken a variety of
orgamsms can be cultured Most often these reflect the nasal
and oral flora of the patient and of personnel attending him
Of these organisms only the beta streptococct and the he-
molytic Staphylococcus aureus are of ymportence while the
eschar remains relatively intact and adheres to the subcnta
fleous tissnes Because of the ability of the beta hemolytic
streptococer to mvade through even small breaks and to
spread rapidly through tissues producing cellghtis Iym
phangitis or blood stream infection, penicillin prophylaxs
18 desirable.

Separation of crusts and eschars may begin a3 wly;
the 5th day after the burn if there 1s contact with bed clof
ing maceration or cracks resulting from motlon at joints-
The moist softened dead tissue provides excellent pﬂbﬁi"i‘;
for proliferation of most orgamsms. No feasible ructhbm_n
available to prevent bactenal proliferation 11 open .
wounds or 1n eschars that show moisture at the mar;rz;l;eﬁt
clsewhere with loss of integrity 1 any degree. T Tn wd-
growth of a large variety of orgamsms will be natcd.d ::350‘
dition to organisms normally found mn the mouth an fors
pharynx, contammation of the wound svith enteric
13 almost invanably noted. val of

After premature partial loss of burned tissue of Femo e
the slough i full thickness burns at the optimal ime l;lcoﬂ‘
bial growth occurs directly adjacent to visble fat an
nective tissue. At this stage generalized invasion lshshtd-
likely to occur unless early grafting can be accomp
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position of function dead tissue may be removed 1n 57 days
and shin grafts applicd With subsequent immobilizatron m
the functional position until these grafts have healed, the pa
tient has the best chance of rehabilitation.

In open treatment the surface should be cleansed 1miully
and guarded against possible contaminants until the dry
impervious crust has formed Likewise, enarchng bumns can
be treated only with difficulty by the open method. \When ne-
crotic slough has separated open treatment must be aban
doned and granulating areas protected from contaminton
until covered with skin No matter how carefully the cleans
ing has been done, the dressings apphed or open treatment
mstituted mfection may develop despite hberal doses of
broad-spectrum antibiotics Elevation of the temperatore
beyond 100 F should be assumed to result from nfection
and not burn toxin

Wath full thickness loss slough should be removed within
the first 2 or 3 weeks Surgical exaision under anesthesia 18
the generally accepted procedure for early slough remo L
It 1s applicable to almost all body arcas Burns of face an
neck should rarely if ever be excised as the blood supply m
these areas quickly separates the slough, making excson
unnecessary

In moderate-sized burns where donor sites are pleatifal,
the surface 1s measured accurately with patterns of 2 or 3—:};1;
gauze placed over the raw area. The length and width of be
strips are recorded and corresponding lengths of skan can
taken with assurance of full coverage If there 13 ot enongh
graft skin, 1t 1s often possible to secure COVETREE ;ut
postage-stamp grafts 1e. split grafts cut into pieces &

3% 11 square. ton

The most reliable guide to adequate flmd adoumstra P
during shock 1s the unnary output, checked houﬂybout
amount and specific gravity The output should be @ i
25-50 cc./hour wath o speafic gravity of about 1016. A il
urinary output may erroncously be assumed to indlatcm
nal shutdown It can be avoided simply by mncreasiag 1
venous flud intake. magy

A severe burn requires more oxygen carners since ]
red cells have been badly damaged. The use of whole
helps to rect:fy this situation and also to combat secon
anemm,
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the patients lesions was Staphylococcus pyogenes and
about B0% from both sources were sensitiv e only to chlor
amphenicol and slightly so to erythromycin This “resident
staphylococcus seemed well established 1n both of the rooms
provided by the unit Inview of the difference in incidence and
antibiotic pattern of the staphylococcus found mn the umt, as
compared with the ward immediately outside and served by
the same attendants 1t seems reasonable to nssume that at
least one reservoir lay within the umt The secondary treat
ment room was never empty during the investigation so the
infection may have been maintained by the succession of pa
tients The prnimary treatment room was emptied aired,
washed down and fumigated twice, but newly burned pa
tients admitted to 1t became infected with the resident staph
ylococcus within a short time Any benefits from fumgation
were short Iived 1f indeed 1t succeeded 1n killing the staphy
lococer at all

It was established that the orgamsms from the air showed
the same characteristics as those mnfecting the patients.
Earlter use of settle plates m the umit showed that these of
gamsms could be 1solated by this means indicating the Iike-
lihood that fall-out of infected particles was one way i
which cross infection could have occurred. Arr samples did
not reveal proteus or Pseudomonas pyocyanea 1n parallef
with incidence of these infections mn patients Thrs was prob-
ably accounted for by the poor survival of these genera
the air !

There was a tendency for resistance to chlommphe"“‘[')J
to develop although the drug was httle used This could be
explained 1f there was cross resistance between chloram
phenicol and tetracyclmes

Nutritional Aspects of Care of Burned Patient are P":_'
sented by Harold A. Harper* (Unmiv of Calhforma) Inl:mod
diately after a burn prionity 15 given to treatment of 8 "
and maintenance of fluid and electrolyte balance Althouégd
severe nutritional problems are sumaltancously present o
little can be done at this time to cope with them The m[gsg
serious nutritional problem 1s attributable to the gTeatdaﬂ
of mtrogen Negative potassium balance of 25 Gm- thay;
also occurs immediately after burning bat contrast t0

(4) Phst & R conmtruct Swrp 21 389-397 May 1958
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of mtrogen 1t may become positive within a few days of
potassium intahe 18 tnereased
Prolonged negatine caloric and mtrogen balance are in-
compatible with the welfare of the orgamsm as a whole even
though the healing processes may not immediately reflect
this fact The actual ealoric and protein needs of the burned
patient will be lighly vamable depending on the extent of
the mjury and depth of the burns It 1s probably destrable
to attempt to provide 50-80 calories ind 2 3 Gm protein/hg
body weight. These requirements cannot be met 1f only the
parenteral route can be used although the use of fat emul
sions mtravenously has greatly improved the nutritional
adeqnacy of a parenteral regimen
When convalescence 18 prolonged 1t will probably be nec
esaary to resort to some type of tube feeding This can be
accomplished by a small polycthylene nlymg gastric tube
that can be left in place for se eral weeks without discomfort
to the patient and without interfering with his ability to take
food 1n the normal manner Tube feedings should be started
slowly at rates of not o er 40-50 ml /hour for adults Daily
Vitamin tntake should be increased above that recommended
for healthy persons
Anesthetie Management of Severely Burned Child. D Le-
Roy Crandell and Charles E ‘Whatcher® used the followmg
method of treatment 1n 8 children aged 8-10 burned m a
school fire,
H:ﬁmmu—cmconﬂtunﬂy with the replacement of arculating
volume, a clear airway with adequate alveolar ventilation was
wmmh 2 and by pnia. If edema of the glot
pory or thy injuries of the oronasopharynx were pres-
of ﬁa eotonty was done immediately In2d and 3d-degree bums
o€ 2nd neck, a tracheotomty was offen indicated. Cicatricial con
actures of the neck, which subsequently developed from 3d-degree
hmum’vT"Wld have made endotracheal intubation diffinlt and hazard
sequent] permutted the multiple anesthehe procedures sub-
S ¥ requred.

TPOX associated with increased capl ary permeability de-
m&lﬂm colloidal osmotic prmm’epnnd inspiratory obstruc
increased intrapulmonary negative pressure, precipitates
dear g} edemna. Treatment mclodes mantenance of a

T2y use of intermittent positive pressure with to

hmd redt;cncdthe paﬂmlo%xml]yfdmtcd a9 ve 1n
administrai trat

Wi or plasms. A ‘Tow Fowler posttion and. tosra o the

7)\ position and tourmiquets on the
SRAL T 31913518 Taty 193,
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extremities 1n rotation  help to reduce thoracic venous pressure

The treatment of restlessness duc to cerchral hypoxia took prece-
dence over other therapy Cerebral hypoxia in a severely burned
tient usually results from decreased circulating blood volume or
parrment of respiratory exchange

If psychic reaction to pain such as apprehension and fear, pre-
dominated nr barbiturate often provided satisfactory <edation. Deep
2d-degree burns required morplune, When narcotics were used for
pan rehief small doses in dilute solutions given mtrnrcnomlrv often
sufficed. Sustamned relief was provided by 0 1% procame drip or 2
narcotic drip (15 mg morphine n 500 cc. fluid)

After the mitial state of acute burn, a form of basal hypnosis was
needed because of the multiple surgical procedures indicated A 5%
rolution of a thiobarbiturate 1n a dose of 3.5 mg./kg given in a decp
tranmiecnlar site proved satisfactory Hynluromdase was used o
facilitnte absorption, Adequate basal hypnosis occurred in > mmnates
and lasted about 2 hours. Seopolanune hydrochloride 04 mg, v
given m combination with a thiobarmturate No tissue trritation was
noted. Intramuscular sucamlcholine 2 mg /hg  and topical anes-
thesia with 5% Cyelaine® or 2% \ylocaine were used to facilitate en-
dotrachea! intubation. Nitrous oxide analgesia was sually suffcient
for changing dressings and for debridements Nitrous oxtde .
mented with cvclopropane meperidine diethy! ether or Fluothane
furnished the additional analges:a required for skin grafts and pl;:j
l’?g.:lf! A nonrebreatling techme using a mash or endotrached
tube was preferred In some instances, cycl or Fluodn;d
was used with a semiclosed techrne to fortify the analgesa maint3 o
with equal flows of nitrons oxide and oxygen at a total flow "&1
4 L./minute  Adequate anesthesia usually was attalned with
vol % Fluothane® delnered from a Foregger “copper kettle "P?;_
1zer The breathing bag was routinely compressed manually to
sure adequate alveolar ventilation by compensating the tidal brderm

Plastic Surgery In Radiation Burns 1s discussed :{
nesto I’ Malbee and Jorge V. Quaife® (Buenos Aires) ’:‘DY_
burns are subject to prelimmary treatment before the app!
priate time for surgical action arrnves fine

In 1st-degree radsodermatitis pads soahed m normal sa‘m
solutions are used Creams contaimng white codex “rta.ut
and magnesia may also be conyentent The most xm[gnmu
poInt 18 to prevent or ehminate infection by use of Oiﬂp A
with antibioties Caustic substances must be av o1d§ Bnmy
ular attention must be giten to 3d-degree radio Cm]lgug.h_
which presents ulceration and abundant momﬁe;lifS‘_onng
1ing tissue Its bed 15 an excellent breeding ground 12
microbial spread ¢

Generally radioulcerations tend to grow 1 exten

© PLt L Recomtruct. § ry. 20.232 243 September 1957

aﬂd 0
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depth Added micro and macromfections ordinanly prevail
over irradiation 1ction In <onic mstances operation 1s re
quired to elimmate necro<ed tissues which maintam nfec-
tion In others accumulation of pus or secretion or fistuh-
zation compel the «ame course The syvmptom of pam neacly
always forces operatton Extirpation of tissue n surface
and m depth must be compatible with immediate ~uppres
sion of pamn

If possible, the rw are must be grafted immediately with

Fig. 211 (left) —Chronke s, 3 years after x4

Fu 103 radiodermati rraduation.
én (D )l)xﬂrn E. F., e Oln'-u J V Par & R:cfmnrnct. r[r
u
232245 Beptember 1937 ) ¢

medwum-aplit skin 1n strips or 1n stamps Thus primary heal
Mg 13 obtained and infections that tend to mtamtam per
Sistence of the process are avorded Immediate wound repair
En be done when the lesion 1s small and sufficiently limrted.
b:r'}? 1t 18 possible to avoid grafting Flaps from the neigh
I Déad or from a distance may be used
face dotzrplt: elimination of the radionecrotic focus the sur
tromel 3 not offer possibilities of a good take even for an ex-
and y thin graft, 1t 15 left uncoyered to await granulation
ccmul:?ﬂta.neou:; epithelization If this does not occur after a
apphed time and local conditions have mmproved grafts are
pontan Chromic radioulcerations require radical excision.
1 the 3‘-‘5 healing must never be expected
ceration 13 small once the lesion 1s excised the pos-
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sibility of local skin shding must be considered. If this 13 not
practicable local skin flaps can be transferred. Flaps afford
better cover than grafts and are less hikely to change color
However they have enormous limitations 1n direct relation
to size and localization of the affected zone. Genenally the
authors resort to thich spht or full thickness skin grafts
(Thigs 211 and 212) especinlly if the ruw area resulting from
the excrsion 15 of good quality If the excised surface 18 large
but well vascularized three-fourths or sphit skin grafts are
applied In large areas resulting from exasion of suspected
or proved mahignant lesions and in areas having poor vas
culanzation or a septic aspect, extremely thin grafts are ap-
plted When definite repur with grafts 1s planned, excision
of sclerotic tissue with poor circulation and possibly also
affected by radiation must be complete Otherwise, the
grafts will be mvaded by fibrosis finally ending 10 a new
ulceration as bad as that formerly exased.

Biopsy of the extirpated zone must be done systematically
with special study of the borders of the ulceration The
cearch must be continued millimeter by mullimeter until
healthy tissue 1s found

RLCONSTRUCTION

T
Surgery of Temporomandibular Joint. Stuart D Gordon1
(Toronto) describes tarous lestons and ther sargict
treatment to
Unless subluxation (clicking jomnt) 13 too distressing n
the patient 1t 18 wise to postpone surgical mterc\c;ﬂhgm
Many patients may be relieved by adjustments of o ‘f‘or
If the sy mptom 15 severe 1f moyement 1s restnicted ol;; l:ed-
mal or if there 15 a story of locking operation 13 ”?h am
The most widely advocated procedure 18 excision oft c]:nrtr_r
articular disk As this results in the molars on thc? othe
side meeting before those on the other the author }?rlene
past 3 vcars has been replacmg the dish with a polyett¥

1
cap which fits snugly over the head of the mlvlllg-z;
All jomnts <o treated function normally with no €

hort for fi

of faulty occlusion but follow up 18 too 8

judgment
(1) Am T S rg 95 26).266, February 1958,
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with Bell s palsy were not subjected to operation until at
least a year had elapsed after onset of paralysis Intracramal
inflammation such as herpes roster polioencephalitts me
ningovascular sy philis radiculitis menmgitis ganghomtis
typhoid encephalitts and diphtheria was the cause of paral
vs1s of the 7th cramal nerve in 26 instances Extracranial in
flammation caused the paralysis in 23 with spontaneous
recovery 1n 12 Invasion or compression of the facial nerve
by tumor was the cause 1n 17 patients

Reparative surgery was carried out on 108 patients Since
each patient was considered a special problem various pro-
cedures were used Reparative nerse surgery, usually by the
technic of anastomosis of the hypoglossal or the spmal ac
cessory nerie to the facial nere, nas undertaken in 25 cases
With the latter procedure, the descendens hypoglosst was
also anastomosed to the distal end of the spmal accessory
nene Results were very good mn 16 cases After successful
anastomoses of cramal nerves maintenance of muscular
tonus was the rule.

The use of fascial shings alone was disappomnting  the
weight of the tissues 1n the absence of animation 1s such that
repeated procedures may be necessary to hold the affected
side of the foce 1n symmetry with the opposite side. Ream
mation by transplantation of muscles was carried out with
acceptable return of function 1n only 10 (55%) of 18 patients
with proper follow up Patients subjected to this procedure
are not the most favorable since transplantation of muscles
1s not used except 1n those whose paralysis 13 of at least 1
year s duration Patients in this group seemed better able to
re-educate themsel\es to synchronize trigemmnal nerve func
tion on the affected side with facial nerve function on the un
affected side than have those 1n whom peripheral nerve anas
tomoses hate presumed the voluntary co-ordmation of
function of the hypoglossal or spinal accessory nerves with
that of the facial nerve on the opposite side Redirection of
function of the temporal muscle to effect moyement of the
lower half of the face (McLaughlin technic) was more of
fective than the Lexer Rosenthal procedure, 1n which the
masseter muscle 13 utilized to assume this function

g
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rraft e donor defect ean be covered with split skin graft placnl
an the pericranium, After the tlap has hevone adequately eatale

Halied it may safely be elevated and hone gralts placed for shall
Teconstruction

Industrinl Injuries of Toot are evaluated by Charles 1
Storaa? (San 1 ranaseo)  \ter aurgery, the conditon of the
foot may he vastly impros ed over that which had been pres
ent before surgery, but hefore aita potential in function can be
Judged s foot must alo be compared with the condition
hefore injury  \rmy aurvevs dealmy, with voung adults dis
cose many foot disalnlities, and the wewdence of such prob
lems {2 naturally grenter m the industrial ap e group rngog
from the voung adult 1o the worker aged over 60,

Mamy common chron foot disabilities will have defimte
boarmg on eventunl relinbititation Qver many working
veara any of these miments may have become agprovated
Iy occnpation paor posture badly fittimg, shoea abeaty or
other factora The acerdent plua prolonged bed rest will
have further altered the physologi picture even in the
nonual foot

helabilitation of each patient should he under the direct
pudance and supervision of the surgeon who cared for the
patient dunng the reconstructive phase of trentment W
dose supervision amy complaint of pam ean be eatigated
and evaluated early and thus mam compliations that pro-
long, diability may be avolded—the pressure poiut that
may lead to uleertion of the flap or devilopment of eallue,
the tngger pamt that may witate tanal@ma tender seary,
whith muat be protected to avoid compensatory faulty
weiht bennug, and contractures wlich must be relieved

Lhe theory that the whole patient  deaeries the aur
geon a attention 12 nowhere mare applicable than in treat
ment of foot probloma,
> indu 1l injuries of the feet have meaer been properl "‘l““'“l'hﬁ\'
a resnlt nuny complications reanlting in limitation of fin thon, anrutat 'i
ete have been natat The author evaluates many of thee prableits B
recomnrend  ew eicepte In the management of them which, i Dilhme
will appreviably retoce c\\m[\limll«nx—luL{ Clalre 1=

Recanatruction of Harelip Nose 1or 10 vears Cla )
Strafth knlard b Straath and James AL Tawson (Ne-
troft) have impr wed ane-xided nasal deformity left m'lrrl li‘*“
par of & hp dett by nse of a7 plasty e two planes (Fin
TTEO T I mat Cdl N e 20 3a62 3 mant 1SR

() U % Rewu 0 % g Muas$ ARy, Devenber 1957
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of Flap A Flap B 1s everted toward the septum, the excess 1s trimmed
off from below upward and the edge sutured to the columella, The
upper end of this flap should be turned outward to make a rounded
top on the nostril Flap A 1s now tumned into the nostril and trummed
to fit the denuded area and sutured with 5-0 catgut.

The operation 1s repeated on the other side. A tunnel 1s prepared
mn the columella and the nasal tip 1s undermined A fairly narrow
notched base cartilage implant 1s inserted Ilaps are then sutured
mto place with fine silk.

At the same sitting or later other reconstructive proce-
dures often need to be done. Abbe flaps can be used to widen
the upper lip border Hump nose corrections often improve
appearance Bird wing excisions of skin can create a new
Cupid s bon and eversion of the mucous membrane to this
new line shortens the v ertical length of the hp and eliminates
the central third of the lip sear which follows a Hagedorn
double cleft lip operation The Weir operation used to nar
row the nostril floor sometimes produces a kink m the alar
rim which can be improyved by a wedge excision at this point
Then the defect can be closed with tension sutures instde and
subcuticular ones outside Dentures may add further 1m
provement The double Z plasty seems to accomplish elon
gation of the columella without additional visible scars to
nose or ip and 1f combined with a cartilage graft or flap for
support, the appearance of these patients may be impros ed
greatly

Plastic Repair for Total Loss of Mandible John B Erch?
(\Mayo Clinic) recommends an intraoral prosthesis for Te-
construction i total loss of the mandible. Until recently he
attempted to repair such deformity simply by constructing
a prosthesis which was mserted into a surgically prepared
skin lined pochet 1n the mouth In the past 2 or 3 yecars a
more destrable esthetic and functional restoration has been
effected by the combimed use of a tubed flap of skin and an 1
traoral prosthesss. This techme mvolves preparation of a
clavicular tube flap which 15 elevated and e entually nlad
horizontally between the chin and floor of the mouth This
transference of soft tissue ehmumnates the pull of scar tissue
from the lower lip

\zrHon—In preparation of the tubed skn grait, a double Pcdo'dne
flap of slan is elevated and tubed obhquely across one clavidle. m§
month later the supraclamcular end of the tube 1s detached
transferred to onc or the other of the submaliary regions. Three

(3) Am J Burx 94 851856 December 1957
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weeks later the wfraclavicular end of the tube 1s cut off and trans
lanted to the opposite submaxilliry region After 3 more weehs a

orizontal incision 18 made from the submental region into the oral
cavity This cut, which completely frees all attachments of the chin
and lower hp from the floor of the mouth, 1s situated just anterior to
the scarred ndge. The tube flap can then be wed mto this iner
sion to force the lower hip and chin forward. Horzontal incisions
along the anterior and posterior surfaces of the tube divide it into
an upper intraoral portion and a lower external part. The edges of
the li]tl of the upper half of the tube are sutured to the oral mucous
membrane The edges of the lower part of the tube are stitched to
the adjacent margins. The skin on the upper surface of the tube flap
then forms the epithelial hining of the mouth between the lower lip
and floor of the mouth The skin on the undersurface of the tube be
comes part of the external skin covering of the submental region. No
fat in the tube 13 disturbed so a bulk of sofit tissue remains belund
the chin to hold 1t forward and prevent subsequent contracture.

After the tubed flap 13 completely healed in its new posibon a
lower alveolar ridge 13 created to help prevent the prosthesis from
slipping around in the mouth. Such a ridge 18 prepared by an inci
s10n through the intraoral part of the tubed flap just anterior to the
scarred ndge. This incislon 15 carried down 1nto the underlying fat
of the tube and back under the scarred ridge. When this inclsion 1s
spread, a fairly large pocket 18 produced for reception of the pro-
posed prosthesis To prevent obliteration of the pocket by scar tissue
the cavity must he lined with 1 skin graft. An acrylic prosthesis
wnth lower artificial teeth to occlude with the patient’s upper teeth or
dentures 13 prepared by a dentist This appliance 1s made to fit over
thekscca.rrcd ridge 1n the floor of the mouth and into the skin lined
pocket,

Reconstruction of Thumb according to Sterling Bunnell ¢
requires plans for giving position stereognosis and motion
If a hand 1s wathout a thumb a new thumb can be made by a
bone graft and a tube pedicle of skin that will be useful only
if the other digits have sensation and can worl against 1t
Even 1f the wrist alone moves well a prosthetic thumb can
be placed where the rest of the hand can work against 1t
using the wrist as a motor and supplying in additton a
small split hand hook. A post for a thumb or even a prom
mnent hump on the base of the palm 13 useful of the fingers are
movable because a short thumb 1s a good thumb When pos
sible a tongue of good tactile skin should cover its working
parts placang it by Z plasty from the vicimity Such a thumb
can be constructed 1n one procedure followed by one more
to disconnect the pedicle.

Trcmmic—The scar 13 exaised and skin borders on the band are
4) Am. J Surg 95 168172, February 1958,
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undernnned. The borte base 15 shaped and a post of cancellous bone
from the thac crest 1s caned and broadly based on the trapezium or
scaphoid bones and pinned firmly A tube pedide 1s then rased
one procedure and sutured 1n place over the bane post. If possible,
a flap of skin with sensation is swung over the tactile part of the
post. Fluff pressure dressings are applied. A scultetus 18
passed across under the back and its tails are brooght a and
incorporated 1n the half plaster cast that holds the band in place for
the next 3 weeks. All incisions that result 1n contracting line scars
should be placed so they do not comecride with motions that give push
and pull thus resnlting in lines of hypertrophic contracture and
flexion cantractures.

Phalangization 1s deepening an interdigital cleft so the
metacarpals will act as phalanges It 1s extremely useful 1n
widening a thumb cleft or when digits are too short and need
independent motion for prehenston If there 1s a web a large
Z plasty may suffice butif the skin 1s insufficient to cover the
cleft 1 or 2 metacarpals may be removed By removing the
index metacarpal the thumb cleft 1s widened and deepened
and the thumb can work well on the end of the 3d metacar
pal. By removing the metacarpal of the ning finger a new
digit 1s provided and this 5th digit has as much as 2 . of
motion at 1ts tip when freed from its fellows Such a 3 fin
gered hand 1s useful

Pollicization 18 a good method of constructing a thumb
provided that moyement stereognosis and positioning may
be achieved Bunnell made the first such thumb m 1929
Nerves and blood vessels were transferred using a shin
bridge. All the tendons were transferred and extra tendons
were connected for considerable added strength. The patient
worked as well and as fast as his fellow carpenters for 19
years A further advancement m pollicization 13 use of the
neurovascular pedicle and elimination of the skin bridge. In
1951 Bunnell transferred a whole digat completely circum
scribing 1t and transferring 1t on a neurovascular pedicle
and some tendons The nerve to the 2d mterdigital cleft was
split to the base of the palm so that each nerve branch was
preseried At the distal palm the artenal branch to the ad
joimng finger nas tied. The distal third of the metacarpal
of the index finger was pinned by karschner wires to the
stump of that of the thumb The transferred digit had
circulation and normal sensation. Later the tendons were
connected. In pollicization by eliminating the skin bridge
great versatility 1s given 1n placing the thumb 1n its opt!
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mum position By retaming the blood and nerve supply of
the thumb 1ts vitality 18 mamntamned and st can be placed n
optimum position The tendons may be carried over They
may be lengthened or shortened or adjoinung tendons may
be transferred to the thumb for added motion or increased
strength

>

- ot o ks LAty b et
this, ane of ks last wrnitten articles. Much of the true value of the thumb
as it relates to the hand is elaborated on by the author He also makes
clear many troublesome aspects involving these recomstructions ch
could be related only by a true master —Ed.]

Major Resection of Scalp and Skull for Cancer with Imme
diate Complete Reconstruction—14 Cases John C Gaisford
Dwight C Hanna and Anthony F Susen® (Univ of Pitts
burgh) treated 13 men aged 47-82 and 1 woman aged 50
for cancer that affected the temporal bone 1n 7 the frontal
bone 1n 4 the parietal bone 1 1 and the ocapital bone in 2
Treatment consisted of exasion of the pnmary tumor with
or without radical nech dissection 1n continuty and imme
diate reconstruction by adjacent flaps or split free skin grafts
In every patient 1t was possible to complete excision and
reconstruction in one stage In 1 patient, an asymptomatic
coal miner who felt insecure with a pulsating scalp replace-
ment was performed 53 months after the onigmal resection

Results after defimitive treatment were encouraging Thus
group admittedly was selected because many were turned
down as being completely nonresectable. Of the 14 patients
selected 12 were definitely helped by surgery for vanable
periods Ten are alive and tumor free whereas 4 died of the
disease for which they were treated. None of the survivors
18 handicapped to any great degree by the type of treatment
carried out. Pedicle flaps and sphit free grafts applied di-
rectly on the dura, with resultant pulsating areas did not
clicit complants from 13 of the 14 patients operated on
A pulsating area 13 not considered to be a particularly dan-
gerous state. Postoperative morbidity was minimal,

:’d[limymbleremlumshownutberemltufthelmh)n herole
mgenlons approach to the management of extensive cancer in this

ring defects resulting from :
lm:]ynnmtbemb)echmfuﬁlcmgﬁydmeinumoiruﬂm

—_—
(%) Thw & Reconstruct. Surg 21 135344 Alay 1958,
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Forehead Flap in Nasal Repawr Jean Bernard Escoffiert
(Panis) discards any procedure that uses the upper himb as
a direct or indirect supply of tissue for the face because such
procedures are tedious panful unpatural and 1n most m
stances avoidable, The end result 1s often less satisfactory
functionally and cosmetically Tubed flaps from the neck, ac
romiothoracic region or even dorsal region are of value when
a forehead or adjacent flap cannot be used No skin from any
other body part can compete with the skin of the face for
facial reconstruction Adjacent flaps free grafts and particn
larly composite grafts from the ear have specific indications
for repair of the tip alae columella or a small defect of the
nasal bndge.

Despite the shight dicadvantage of subsequent scarmng on
the forehead many plastic surgeons prefer the forehead flap
Distinction should be made between the broad sichle and
plam forehead flap The broad sickle flap can be useful and
cven essential for extremely extensive repairs but the pro-
cedure 15 lengthy and imvolves excessine bleeding and re
quires temporary and therefore wasteful free grafts with
further mutilation In most instances the plain forehead flap
18 the most satisfactory method of nasal reparr because st1s
simple needs no specinlized equipment and 1s possible un
der local anesthesia The repair 18 fast safe inyvolves no ma
jor shock and virtually no nish of necrosis and the pauent
13 comfortable The scar 1s often mconspicuous and usually
well accepted by the patient when the nasal repair 15 satis
factory Edema due to twisting of the pedicle 1s likely only
if the pedicle has not been adequately freed to allow loose ro-
tatron of the flap without tenston With low forcheads 1t 13
often possible to use n horizontal flap with supraorbital or
temporal pedicle or to resort to a sichle flap

Among 16 patients median forehead and supraorbital
flaps were used eight times each In 12 the repair was com
pleted 1n two operations three and four operations were
needed 1n 2 patients each. The flap was transferred immed:
ately 1n 13 patients In half the patients repairs were car
ried out entirely under local anesthesia In 4 contiguous

flaps were used in repaining nasal defects
(6) Plast &£ R ~motroct S rg 3194111 February 1958
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flap must be farrly thick to give good blood supply The flap
must be well mobilized and 1t 13 drawn nasalward by subcu
tancous gut sutures anchored to the periosteum of the orbi
tal margm and by placing the medium silk skin suturesona
considerable slant so that they draw the temporal portion of
the flap nasalward These tension sutures are only used m
that portion of the flap which lies temporal to the orbital
margin Burow s triangles excised above and below the tem
poral base of the flap give smoother closure 1n this area. A
halving type of joint should be used to approximate the end
of the flap and the nasal remams of the eyehd. This opera
tion serves well 1n the elderly, because the temporal scars
blend with the skin creases It does leave conspicuous scars
1 younger persons for whom a Hughes reconstruction 1s
preferred The shding flap has the advantage of taking care
of the reconstruction 1n onc operation with the possibility of
a lateral canthoplasty later to correct some lengthenmng of
the fissure When 1t 1s felt that pedicle flaps must be used
an attempt should be made to keep the eyelid portion as thin
as possible and the procedure should be planned so as to pro-
duce minimal new searnng

FRACTURES

Early Treatment of Orbital Floor Fractures Byron Smith
and John Marquis Converse® (Manhattan Eye Ear and
Throat Hosp New York) believe that traumatic enophthal
mos 1s due to enlargement of the orbital canity the orbital
fat distributed 1n a larger cavity no longer suffices to maul
tain normal protrusion of the eyeball (Fig 214) In some pa
tients the orbital contents may be held backmard by scar
tissue or by hermiation and incarceration of orbital tissues
between depressed bony fragments Determination of the de-
gree of enophthalmos 1s based on the relative position of a
line projected from the lateral orbital margm to the profile
of the zenith of the cornea. a1

Diplopta occurs 1 comminuted fractures of the orbt ;
floor with downward displacement because the visual axis ©
the affected eyeball 13 not in alinement with that of the op-

(3) Tr Am. Acsd Opbth 61 602608 Sept-Oct, 1957
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posite eye A comminuted fracture involving the floor of the
orbit whether or not diplopia 1s present, requires surgical
measures 1f enophithalmos and diplopia are to be relieved or
prevented Diagnoss of fracture and evaluation of displace-
ment of fragments 13 relatnvely easy n fractures involving
the zygoma and rim of the orbital floor T'ractures of the

of E\:'u?:-:ty A f'a.“L".‘q;'?'.;.mu oanl'-::vlhpy water represemts orbital ;:t and
mmm:n = qd:nnqwmmof-numm'hih-mm
& e b e v Tors ey e et S that
becomes enophthalmic when fat esca; from orblt and

T e TR e T e K . S S
weak portion of the orbital floor and the blow-out fracture
without orbital nm 1involvement are more difficult to demon
strate by x ray examupation. Two means of diagnosis are
available 1n these patients lamipographic exammation
which should be done routinely 1n al} orbital floor fractures
and direct examination of the orbital floor through the
Caldwell Luc approach to the maxsllary sinus

When there 13 evidence of extrusion of the orbital contents
1nto the maxillary sinus through a rent in the weak portion
of the orbital floor or as a result of generalized sagging of the
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floor coutinuity and correct level of the orbrtal floor are best
restored by iliac bone graft performed as soon after injury
as possible This bone graft switably shaped 1s introduced
through an mcision 1n the lower eyehd

Diplopia 1in Depressed Orbital Fractures Byron Smth®
(Manhattan Eye, Lar and Throat Hosp New York) sug
gests diagnostic technics

Occrusion Test—Placing a small cover 1 front of one cye then
the other allows the patient to advise the examiner about what hap-
pens to the double image. Persistence of the double image when one

€18 occluded means that diplopia 13 nionocular rather than binoc
ular Disappearance of one 1mage when one eye 18 occluded means
that the patient has binocular diplopia. While the occluding appara
tus 1s rapully altermated from one eve to the other the patient ad-
vises the examuner of the direction in which the image seems to
move, The apparent motion of the image 15 opposite to the direction
of the niotion of the eyeball I'rom this test, the examiner nmy observe
the motton of the eyeball and conclude whether the deviation 1s hon
zontal or vertical or both, By combining the test with prisms, the
amount of ocular deviation 1n the various fields of gare may be estt
mated. Interpretation of the fin s leads to presumptive diagnoas
28 to the specific muscles invol

The occlusion test 1s one of the more reliable tests because
1t has subjectine and objective connotation

Rep Grass Test —A mimple red filter placed 1n front of one eye
helps the patient to describe the displacement of 1mages. A d.rm\h
field mas E plotted, but 1t 1s not as accurate as the cover or u
s10n test. The red gliss may be modified 5o that its image 1s percerved
as a line rather 51.“1 a pont. The modification 1s known as the
Maddox rod test and has the advantage of separating the honzontal
from the vertical displacement by observation of the line 1n the ver
tical and horizontal mendians, respectively

Monocular diplopia 13 a one-¢yed phenomenon and conse
quentlyv represents a visual rather than an oculorotary dis
turbance If functional the condition 1s managed as any
other psychosomatic disorder Organtc monocular dxplOP”l
1s caused by any alteration or obstruction along the visua
aws conducive to duplication or multiphaty of monocular
retinal 1mages Corneal abrasions opacities m the cornea,
lens or transparent media, aberrations 1n the ins diaphragm
lens displacement disturbance of the retina and choroid,
and other similar condiions may contribute to monocular
diplopta

Binocular diplopia 1s caused by 1mages falling on “O“C:{’r
responding retinal pomnts 1n the two eyes Under normal cir

(9) Plst & Recom tract Surg 20 318323, October 1937
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into many small fragments they must be supported on the
surface of an autogenous ihac bone graft.

Should diplopra extst after completion of all bone work, it
should be treated conservatively until further improvement
ceases Usually maximum spontaneous recovery occurs i
less than 6 months Frequent measurements of muscle devi
ation are necessary to evaluate progress and diagnose early
muscle contractures Any area of single bmocular vision
should be used exerctsed and encouraged regardless of what
field 1t may be m

Complications of Middle Third Facial Fractures are dis-
cussed by Frederich J McCoy! (Kansas City o) The
muddle third facial sheleton attaches to the cramum at the
zy gomaticofrontal frontonasal and frontomasillary sutures
It 15 bounded below by the occlusal plane of the teeth (Fig
215) Fractures 1n this area are common Among the more
serious complications are those myolving the cranium and
cramsal nerves Cerebrospmal rhinorrhea often results from a
dural tear in the cribniform area Spontancous closure nith
m 3-6 days usually occurs though occasionally surgical re
pair 1s necessary Anv of the first 7 cramal nerves may bein
jured 1n which case there ss usually attendant cerebral
concussion At the moment of impact there 15 undoubtedly
marked distortion of the bramn mass with stretching and
tearing of the cramal nerves The 3d 4th 5th Gth and 7th
ner\es are usually injared 1n this manner Function 15 usual
Iy recovered

At other times shifting bone fragments may shear off an
important nert e trunk w here 1t passes through ts bony fora
men When this invols es the 1st nerve and cnbnform plate
anosmia results immedately but usually disappears The
ifraorbital branch of the 5th nerve 1s so commonly mjured
1 1ts passage through the mferor orbstal fissure and mfmf
orbital foramen that it may be congidered pathognomonic o
maxillary fracture Impingement of the 2d nerve on the op
tic foramen 1s a catastrophic complication. Treatment 1 usut
ally effectual and the resulting blindness 18 permamen
Precautions must be taken to nsure that the P"O‘:‘d“”]:
used 1n the reduction of fractures do not produce suc]

mplication
COTII:c eyeball1 surprsingly resistant to trauma The orbital

(1) J Isternat Coll Surgeon 310207215 Anqust 1958
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nim margins protect it from forcible contact with relatively
broad surfaces Globe displacement often accompames frac
tures of the middle third of the face Immediately after frac
ture dislocation of the orbital floor the eveball wall be
shufted downward and backward Within mmutes intraor
bital edema and hemorrhage lend transitory support, mask
mg the underlying problem Proptosis 18 less common and
mry endanger the cornea by exposure It may be due to ret
robulbar hemorrhage, edema or emphysema if there 1s com
munication with the sinuses Later, retrobulbar granuloma
of mucocele may be causative factors Late globular displace
ment 18 much more commonly downward and backward
(Fig 216) 1t 1s usually produced by an unresolyed comminu
tien of the orbital floor so that there 15 loss of support as well
25 scar contracture mto the antrum Extensi e damage to the
orbital floor may be present with no climeal or x ray evi
dence of displacement of the miraorbital nm Extraocular
muscle ymbalance mav result from mjury to the 3d 4th or
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6th cramal nerve or by direct injury to the muscle or its at
tachments Scar adhiestons may limit motion producing a
checkremn effect.

Frontal force applied at the central pomnt of the face flat
tens and spreads the nasoethmoid compound At times there
15 encroachment into the medial aspect of the orbits m
creasing the intraocular distance by lateral displacement

Fx 216—A4 illustration of froctal f dimplacing Imferior orbital rmal poste
1, "westh commznl o et o et i ol e

n"x’o(lmbnmm rtlally back toward normal h'_‘;i
S e Bl Bt W T R
oat, Coll. Surpeons 30.207 1‘79 Augart, 1958)
of the globes Forcible manipulation of the nasocthmord arch
with Asche forceps applied through small angular mncisions
medial to the mner canthus 1s effectine Malocclusion 1s the
principal oral complication Properly applied intermaxillary
fixation 15 often necessary Trismus may result from impinge-
ment of the mandibular coronoid process againsta depress
malar arch Nonunion 13 not a common complication of facial
fractures
> {This is an a Chtm\IrdlbcttﬂlDdMlmtedngﬂo’h‘:g
fractures of hpg?dmg with a ples for early accurate diagnosis
management of fractures of the m ﬂnrdafﬂ:ehcf-'rbe““}"’ﬁ
e P e T o U 2 e, S
e e P T T safe s b
(e} pot rever: "
wﬁl&zgmmt%ﬁdﬁ? F.;:cmren in Unconscious Patients
13 described by Erle E. Peacock Tr? (Unn of North Ca:})-
lina) Small soft tissue wounds should be closed immediately
TTAY Am Surgeon 4 639 646, September 1958
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Fractures of the nasal bones should be accurately reduced
as soon as possible and maintained with internal and external
splints

In multiple fractures of severnl bones the mandible may be
stabilized with Kirschner wires, the upper jaw splinted
against the mandible and both jaws stabihzed to the malar
bone, which m turn may be secured to the angular process
of the frontal bone.
> [All too frequently a patient Is seen several weeks after an accldent,
with a horrible deformity which Is irreversible, or one which does not
lend itself to a satisfactory reconstruction. In of these cases which
could have properly reconstrocted early w and
cosmetsc results it is learned that nothing was dane of shock or
suspected brain damage. The author shows that proper appraisal of these
cases woald n;fjeﬂ measures which wonld ]xrmn early reconstruction
and elimii ortunate 1 —Ed

NEOPLASMS

Management of Vascular Tumors 1s outhined by Kathryn
Lyle Stephenson® (Santa Barbara, Calif ) Congenital vascu
Iar tumors of the skin and subcutaneous tissues are the result
of embryonic sequestrations of vasoformative tissue. The
endothelial buds may form hemangiomatous or lymphangto-
matous tumors Hemangiomas and lymphangiomas are be-
nign tumors as judged by histologic analys:s of the tissue.
So far as the patient 18 concerned these tumors are not be-
mgn they are invasive and destructive. They cause deform
1ty that 18 sometimes irreparable and occasionally cause
death by hemorrhage or sepsis

Well trained therapists have achieved good results with
various forms of radration therapy such as radiation plaques
radon implantations or external irradiation Atrophic skin
subject to later carcinomatous changes alopecia, cataract of
altered bony growth may result from ijudicious use of ra
diation therapy

Although the author excises the lesion in toto m certain
areas on the face and hand sclerosing solutions are preferred
Occasionally two-stage surgery may be nccessary to achiere
the best cosmetic result. The anthor reserved interstitial ra
TT(3) 7 Istermat Coll Bargeons 30:319248, Amrust, 1958
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from the mclusion of dermal tissue along the lines of the
embryonic fissures They are seen about the nose auricles
floor of the mouth and palate The most obvious diagnostic
feature 1s the sinus over the dorsum of the nose through
which hair may protrude and from w hich accumulated secre-
tions may be expressed A probe through thus sinus tract
will lead up through a tunnel betwcen the nasal bones and
nnsal mucosa nto a cavity n the nasofrontal area. X rays
with Lipiodol® injection usually show the extent aud sue
of the cystic cavity A cyst without an outlet for secretions
may result 1n considerable distortion of the external contour
of the nose especially when the cyst omginates over the
lTower part of the nose. The external swelling 1s usually soft
and pamnless unless the cyst 13 mfected Such painless swell
ng may be due to sehaceous or inclustve cysts or to cysts
of dental origin when there 1a abnormal swelling of the lower
part of the nose or base of the upper lip Dermord cysts oc
curring on the lower part of the face especially m the sub-
alar region may be confused with cysts of dental origin

Dermoid cysts of the face and particularly those of the
nose seldom lead to serious complications except if mis
takenly diagnosed At first 1t seems comparatively casy to
remove such cysts without resulting deformuty though sec
ondary repairs are sometimes necessary for cosmetic reasons
In general surgical treatment of cystic tumors of the face
(when there 18 an unnatural cavity within the bone) consists
in exposing the cavity removing the cystic contents and
membrane and elimimnating the cavity The last procedure 18
the most important factor in treatment Besides removal of
the sinus tract and cystic membrane, the cavity should be
marsupialized by removing one of the bony partitions scps
rating 1t from the nasal cavity to obtan a permanent anc
cessful result

The author followed the same procedure 1n operating on
large dental cysts of the maxilla Dental cysts often grow
large 1 the vicimuty of the maxillary sinus or between the
palate and floor of the nose. To ehmimate the cavity besides
removing the cystic membrane the wall separating the
cy stic cavity from the antrum 18 removed then an opcmng;;
made under the lower turbinate A large cvst of congent ’
or dental origin extending between the floor of the nose an
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palate may be reached by anterior buccal approach to re-
move the cy stic contents and membrane. The roof of the cy st,
which 1a the floor of the nose, 18 removed and the cavity 1s
joined with the nasal cavity The buccal opening 1s then
completely closed Tlus procedure may also be applied n
operativ e treatment of dermoid cy st of the nose.

Man 35 had a history of congenital fistula over the dorsum of the
nose, with occastonal white discharge He also had an intraoral fis
tula on the right side of the frenum through which a probe could be

Fig 217 —4 ﬁnuhmrdotwmo{nmc.k-dhin
halr and sehaccous material. B vertical incls orer of nose, com-
Eﬂn‘ﬂdv dnnlmﬂ_sg'&mﬂynfx.lnn]l.m,v H.t Plast. & Reconstruct.
21.165-176, March, 1958.)

arned horizontally upward under the skan for over 1 mn. X ravs
showed & sinus tract extending upward for 3 cm. nto a large cavity
over 1 em. 1n diameter Operation was performed under local anes-
thesia, after Injection of methylene blue nto the sinus opening Pro-
came was injected over the skin of the nose and the pasal passages
were packed with cotton pledgets saturated with 3% cocaine. A ver

tical mudhine 1ncision was made extending from the dorsal fistula
near the tip to the root of the nose, nsing the methylene blue stan
as a guide. The cyst had extended beneath the nasal bone to a round
pool about 1 e, in diameter (Fig 217) The cystic membrane was
completely dussected out. The cystic cavity was obliterated and per-
manent drainage established by making a large opemng through the
cystic cavity into the nose. The onigmal wound was closed. The intra

oral fistula’ was found to be due to an infected tooth. About 2 vears
:ater the patient reported that he was completely free from symp-
oms.
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Correction of Combined Elongated Nose and Recessed
Nasolabial Angle, according to John A Cmell (New York
Eye and Ear Infirm ), 18 one of the most difficult problems m
rhinoplasty Various correction methods have been advo-
cated such as msertion of o strut ” suturing the orbreulans

A B

¥ g 218 —Sarylcs! correctim of nonvhkpfmmc!dncmcdnmhﬁ
m“nmb;gfm cat, f«:;mg mnchkz"gp.‘m; i rumfé 5”5&3 receded mawe-
Asterhik Indicates
more prominent, (;
Febrmry 1958.)
ons muscle so 1t will pucker out thus elimmating the re-
cessed nasolabial angle and extensive undermining of the
upper Iip and base of the nose. These methods have some
ment, but they usually fail ultimately The author describes
a method (Fig 218) that he has used for 10 years
TecanNic~—Under local or general anesthesis, an mtermr;l;m
nots mcision 13 made on esther side of the nose and the skin er
mined from sde to mde. This is fallowed by a transfixion incisod.

The upper lateral cartilages are closely separated from the
along its entire length. The transfixion incismon is mnﬂnned‘m

(5) Plast & Recoostruct Surg 21 139142, Febenasy 1938,
410
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location and should not be too large or too small. To introduce the
grafts a specially designed tissuc clamp 15 used The ncision is closed
with 2 fine sutures The chin 1s dressed between adhesive Joops,
firmly strapped from above and below The dressing and sutures
are removed after 5-7 days,

In over 700 cases grafts have had to be removed 11 only 3
because of infection
* {When studymg an article, one inherently senses the depth of wisdam
presented when it reflects the thinkmg of an expert and a rich background
of experrence. Alter reading this nnfdc 1 felt that 1 had had a setisfymg
dlscussion with a surgeon who virtue of many of study and e
penience, has completely mast the problems -—E}n

Selection of Patients for Rhinoplasty According to John
B Ench’ (Mavo Clinic) people who request cosmetic nasal
operations can be divided into two categories those who
will benefit by surgery and those who should be denied sur
gery The first group v olves persons with a nasal deform
1ty who are desirous of corrective surgery merely for the
sake of improving the facial appearance. These patients leave
1t to the surgeon to determine necessary changes and can
comprehend the fact that the end results of the operation may
not be completely faultless

There 1s 2 smaller group of persons with mental and emo-
tional problems the cause of which they ascribe to some real
or imagmary nasal defect The actual reasons for such dis
turbances are not apparent to them but are buried 1 a
mire of inner conflicts and emotional upheavals To such per
sons the nasal deformity looms as the only cause for ther
depressing and insurmountable problems which mterfere
with emotional outlook and socinl acceptance It seems to
them that correctn ¢ nasal surgerv would grie an ymmediate
sense of relief well being and self-confidence After rhino-
plasty their emotional pattern continues along the same old
Iines with no reltef from mnner conflicts and no mcrease in
self-esteem These patients are usually left disgruntled dis
turbed and dissatiafied with the rhinoplastic procedure

Other persons  ho should be dened rhinoplasty are those
with shattered romances disillusionment 1n marnage and UE]'
satisfactory social existenice which are among life s difficu
t1es that are never solved by altering the contour of a nose

Too often the discussion betw een the surgeon and patient
will lead the paitient to anticipate & specific type of postopﬂ;
atnne result. If the patient 1s permitted to choose from stoc
") Surt. Gyoec & (lat 106 481483 April, 1958
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1s unlikely Also since there 1s little tension on the skin bras-
siére its elasticaty 18 not strained and the shape 1s mam
tamed longer

* [The authors offer & uovcloa-ﬂnroach to a most difficult problem. Many
who atternpt to correct thus ition by means of foreign body fmplants
would do well to study this article—!

Cosmetic Nasal Surgery John B Lrich® dechnes correc
tive surgical treatment for many persons who mamfest nea
rotic or psychopathic tendencies because such persons not
only demand a faultlessly attractive nose as an end result
but also cherish the unrealistic hope that the operation will
correct everything from a sense of inferiority to a cata
stropluc romance. The surgeon cannot promise postoperz
tive results in terms that are unduly precise because such
precision cannot always be attamed

Tecnn1c—When general anesthesia 1s used, hemostaus 1s accom
phished by subcutaneous Infiltration of a solution of 1.5% plm
came hydrochloride (Metycane® hydrochloride) with epinep!

(1 drop to the dram) along the sides of the nose and around the
nostrils and columella. An intercartilagimous incision (between the
upper and lower lateral cartilages) is made in each nostril. After
the shin over the dorsum of the nose has been undermined through

meistons a bony hump If present, 1s removed with right and
left bayonet shaped saws wherens the cartilaginous part of the
hump 18 cut off with 2 knife that has a protected end. Improper re-
moval of the urﬁlaginom}gm of the hump is the canse of many
poor postoperative results Regardless of how small the nasal hump,
removal of 1t calls for narrowing the nasal bridge by infractunng
the bones that form the lateral walls of the nose. Otherwise, the dor
sum of the nose will appear too broad and flat after the hump bas
been taken away

Narrowing the bridge of the nose can be accomplshed by use
of saws or osteotomes to detach the frontal process of the maxilla
from underlying bony structures. The author prefers a chisel press
ing the osteotome aguinst the lower edge of the muaxillary frontal
process th h the intercartilagmons incision in the nostril With
2 mallet, the 18 forced npward almost to the frontal bone Sub-
sequently lateral pressure on each side of the nose will fracture the
rest of the high attachment of the frontal process and nasal bone at
the glabella and force them mesally toward the septum, thus nar
rcm’gtg the nasal bridge This technic often is referred to 2s m!l:fn
turing  In many instances after removal of the hump the nose
appear too long and must be shortened by removal of a triangular
segruent of the lower anterior part of the nasal septum

Removal of o nasal hump that s confined to the bony part of :}:e
nose is comparatively easy Sumularly 1t 18 not difficult to obtam &
1sfactory result, but reduction of a large rounded hump mvolving the

(9) Proc. Staff Mect Mayo Clm. 33 204207 Apr 16 I93%
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routes to follow For this reason nasolabal flaps are apti
remamn cdematous several months postoperatively

In treatment of malignant neoplasms complete resectw
1s important Where the extent of a Jarge penetrating lesto
1s 1n doubt excision only should be the inttral procedure an
reconstruction deferred until after histologic examnation

< o @ &

® = %&@ E=N
C'Ga»a‘
o\ <

219 —Tethake for nasohablal check flap. 4 biped fap cevated to whih
mﬁe .htm:u than tha-ldi(::nurh-ud Mt{v‘:: Medial %gm Lmnl rﬂ‘m
sbave aite o along base of nose nasolablal
Superior o E’m nuy be whicy

e
found bustologic_exami 2 pebcied
area caly Ts ehevated 16 sure. divieioa of cntive inledior pedicle C slngle pudoe
fap based s elevated and ad|acent chrek widely wndermimed 2 weeld
D" fap Is folded apon Itself and sutared to maml skin extermally and fo asml moess
mmterna defect s closed primanly (Courtesy of Hagerty
and Smith W Am. Surgeon 24 506310 July 1958
the surgical specimen If the lesion can be readily encom
passed the bipedicled flap 1s elevated first and this arca Su&
tured Seceding of the cheek wound 1s thus prevented ShOU—Id
the neoplasm be transected 1n the 1nital procedure. Shoulf
such a transection of the malignancy occur after elevation ¢
the pedicled flap the site of the residunl caremnoma can be de
termined from h (logac study of the marhed surgical spedt
men and further - section performed This method may com
plicate the plar ¢ reconstruction but 1s vastly preferable t©
madequate or n harmful cancer surgery
Nasolabral l. s may be used 1 a variety of navs dcpcﬂd

B
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slight digntal pressure In the first of the antmals in which the
biopsy specimen was remoyved by chisel instead of trephine,
there was disturbance of the rib grafts along with fractunng
of the shull The fracture Ie and separation of the normal
suture Iines after this traumatic maneuver did not show any
calcification 1 year later as agninst evidence of healing with
callus tormation of the fractured and disturbed split rib
grafts Some fracturing was also noted 1n a fen animals from
which biopsy was taken by trephme In the ammals undis
turbed by biopsy there was blending of the nb grafts within
the sohd matrix of new bone,

When a layer of polyethylene was placed about the spht
nb grafts defimte interference with healing occurred lead
ing to partial absorption of the grafts and faiture of firm fu
sion on therr ends to the skull About the polyethylene a
large amount of clear fluid was found Tlus failure of fusion
18 10 striking contrast to the firm fusion betw een one piece of
rib graft and the surface of the opposite side of the skull

When the monkeys were hilled 10-13 months after opera
tion and the skulls carefully examined there was no evi
dence of irmitation to the underlymg brain tissue and no ad
hestons betw een the dura and the pia arachnoid Nene of the
ammals had epilepsy postoperatively even though biopsies
had been tahen m the mterval There was httle estdence of
new bone formation 1 the control trephine defects on the
opposite side of the skull of each ammal or 1n the trephine
defect created by removal of the biopsy specimens The
stnihing finding was the nterference of polyethylene with
vasculanzation of the graft and consequent failure of osteo
genesis There was regeneration of each nib that was resect
’f ‘fi:]ﬂln rcm.ltofltl;e mt{h;on :ﬂ'oruonewﬂlmirwbenble to %ﬂﬁ:“;’
gmu”;m“;:og! gc:ues Hﬂﬁwﬂ&mﬁb:ﬁ;dlcd by all who des!
with this problem.—Ed.]

Further Observations of Behavior of Autogenous Sphit Rib
Grafts in Reconstruction of Extensive Defects of Cranium
and Face ] J Longacre and G A. deStefano® (Cincimnatt)
used 118 spht rib grafts to repair extensive defects of the et
mum and factal sheleton 1n children and adults Though
many of the grafts were placed into areas that had been pre
viously infected and from which tantulum plates or bank
bone had been extruded and though 1n a number of mstances

(3) Past, & Reconstrnct. Surx 201281296 October 1957
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the infection was reactivated there were no extrusions of the
grafts In 1 1nstance a large collection of seropurulent mate
nal was aspirated from under the flap and around the grafts
Antibiotic therapy was started and the grafts remained via
ble not even one small sequestrum was extruded

In bilateral defects the degrec of osteogenesis was greater
on that side having the least scar tissue in the recipient bed
In 1 instance a postoperative hematoma was absorbed en
tirely except for a small area 3 em across i the most de-
pendent portion of the wound Six months later this area was
re-explored and the end of one graft was found lying free 1in
a pochet of serum On histologic section this portion of the
rib was found to be dead whereas the remamning part and the
other nb grafts were viable Thus serum penetration can
keep the osteocytes aln e merely for a short period and then
only those cells on or near the surface of the trabeculae His
tologic examination of a split mb graft removed at 1 week
showed that most of the cells had disappeared from the lacu
nae, and the reticular tissue between the trabeculae and 1n
Volkmann s canals had fragmented A fen cells appeared via
ble on the very periphery of the graft. When the recipient bed
18 relatively free from scar rapid vascular penetration oc-
curs between the trabeculae There was rapid ingrowth of
blood vessels along the Volkmann and haversian canals
within 2 weeks after implantation which was followed by
bone absorption within 2448 hours as noted by the pres
ence of Howship s spaces contaming osteoclasts

In & 2 week biopsy active mgrowth was noted of ex
tremely cellular granulation tissue The cells were still ab
sent on the lacunae and there was active osteoclastic resorp-
ton. In the 5 week biopsy there was active ingrowth of loose
vascular connective tissue between the trabeculae and into
Volkmann s canals. One small area of necrotic marrow was
present 1n the center of the graft Though the osteocytes had
disappeared from the lacunae 1n the interior of the trabecu
lae, on the surface of all the trabeculae exposed to the vascular
connective tigsue were many osteoblasts actn ely laying
down new osteord substance. A number of the trabeculae of
bone were joined with newly formed bone. This process was
most active where the graft was open and the vascular sup-
Ply greatest. Simultancously as the osteoclasts were remov
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220 Cheft Eutndnddcdlwhniﬁmulmdf-riﬂll eas m man, 70
P(?o'unc-tv: bmf-resjj and DeStefano, G. A. Phst. d Reconsti et Sorf

mg the dead bone there was active new bone formation by
the osteoblasts

In the 6-month biopsy the nb attached to a portion of the
okull showed a flat trabecula of relatively normal bone
bounded on the outer side by normal tissue and then another
piece of relatively normal bone and between the two newly
formed bone with areas not yet calaified 1e. presumably os
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eral hygiene should be maintained throughout treatment.
X rays are made preoperatively

Surgery aims at eradication of all remaiming diseased tis
sue cluding areag of trradiation and repair of the resulting
clean defect. This often 18 not casy because pathologieally
the lesion 18 noted for small areas of tuberculous activity 111‘;
chnreally quiescent lewjon Secondary infection may be
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ently mamly concerned with dramnage of the skin and suber-
taneous tissues Although this function 1s also attributable
to the venous sy stem little overlap appears betw een the two
and the two systems probably have diverse duties. Though
knowledge of the distnbution and functions of the lym
phatic system 1s laching chinical edemn probably arises from
three mam causes (1) mcreased formation of tissue through
errors 1 the arteral tree most often the result of general
17ed or systemic lesions (these do not call for local surgical
treatment) (2) failure of abeorption due to obstruction of or
damage to the venous mechamsm and (3) failure of absorp-
tion by the Ivmphatic tree The progress of edema as com
monly found 1n postoperatn e obstruction and m 1diopathie
edema 1s similar but apparently the causal mechanism 1s dif
ferent and different methods of treatment may be dicated.
Thus the two conditions are considered separately

1 artous methods for relief of obstructiv e edema hayve been
suggested such as use of strands of milk thread beneath the
skin throughout the length of the imb use of nylon or poly
ethylene tubing excision of 1 strip of deep fascia or trads
ference of a bridge or wick of skin and subcutaneous tissuc
containmng hnear lymphatic trunks to create a bypass to
dram the affected imb tto an unaffected area If a satisfac
tory bypass can be obtained this treatment will prevent
worsening of the edema. If there 1s residual fibrosis prov!
sion of an alternatn e dramage mechamsm will only partly
cure the snelling of the hmb

Since 1n 1diopathic edema 1t appears that the whole Iym
phatic system in the affected imb 1s faulty attempts to pro-
vide an efficient dramage mechamsm appear useless. Treat
ment must be directed toward increasing the patient s com
fort and mobility by reducing the thickness and bulk of the
subcutancous tissue 1 the affected aren Many operations
have been described but these are 1n essence only variations
in technic the choice of which must be dictated by conditions
found at operation It may be best to spht the skin of the
limb leaving 1t attached as flaps which are sutured into po-
sition after excision of the entire subcutancous tissuc. In
other instances the imb as a whole may be flayed from the
knee down and the whole of the integument converted into &
free graft to be applied immediately At tumes especrally
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when the deep fascia 18 markedly fibrotic, grafting may be
delayed 10-12 days

\uch more work 15 needed to discover the role of the
lymphatic sy stem in the hmbs to throw hght on the mech
anism of protemn clearance from the tissue flurd and to de-
termune to w hat extent accunulation of this protemn 18 a cause
and to what degree it may be the cffect of edema n the hmbs
Added knowledge may provide a new approach to the
problem

Osteomyelitis of Jaws in Infants Paul Matvig and Reed O
Dingman® (Unn of Michigan) report 6 cases m children
under age 2 The mandible was affected 10 5 and the maxilla
m 1 Hematogenous dissermination was the most likely canse
sn all these cases

The mfant withiny ol ement of the maxalla show ed marked
swelling of the perorbital tissues and cheehs with pro~
nounced redness and pus. Those with mvolvement of the
mandsble show ed sw elling of the cheeks and tissues over the
body and ramus of the mandible and parotid regron All pre-
sented the classic symptoms of infection leukoc) tosis and
fever Poor nutntion and anemwms were noted almost
consistently

Treatment of choice 15 use of antibiotics unti} specific or
gamsms can be 1solated and sensitivity studies carned out
Incision and dramnage are mandatory if a fluctuant abscess
develops and careful sequestrectomy should be done when
loose necrotsic bone 15 present Earhy radical surgery only
leads to spread of infection and greater loss of tooth and
bone structure Careful sequestrectom) permmits maximum
teconstitution of mandibular and maxillary contour

Surgical Management of Dupuytren s Contracture Archi
bald Mclndoe and R L B Beare? (East Grinstead Eng
land) discuss the chinical features of Dupuy tren s contracture
n relation to treatment. Four stages of the disease are recog
mized. Other than radical surgery nothing will cure the pa
tient with an established Dupuy tren s contracture and earhy
operation 1 ymportant

TecnrIC~-Any general anesthesia 15 permussible which will allow

hypotensive anesthesia during the final stages of opera

ton. The hand and arm are exsapgnated by wse of an
bandage, and 2 pnemmatic tourniquet on the upper arm 15 wfated to

© Am. 7 Bury. 9483976, Decensber 1357
@) THd, 03 197 203 Febrasry 1933
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280 min.. IIg The palmar incision 1« nmde with a small blade sk
hooks are applied to the edges and the pa]mar skin 1s mmdermmed
until the whitish nodular Dupug'trcns tissue plus some apparently
normul aponeurosis and palmar fat are exposed. A longmitudinal 1net
sion 18 then made into the latera! margmn of the aponeurosns and
carefully deepened until a neurovascular bundle 1s seen The bundle
15 retracted with a blunt hook and then freed from the fibrous tissoe
as far as the base of the finger The nponeurosis 15 divided trans-
versely at jta proximal el and tissue forceps are applied, turning
the cut end forwnrd toward the fingers. The Z inctsion 13
carefully through the skin of the imvolved finger and the trangular
flaps are undermined exposing the fibrous cord beneath The -
volved fibrous cords are dissected out of the finger and pulled down
o the palm by tunneling beneath the bridge of shin which lies be-
tween the palmar and digital incisions. Failure of extenslon after
adeqnate incislon 1mplies the ce of permanent changes 10 the
finger joints which will onls l: damaged further by forcible exten-
ston. The patient s hlood pressure 13 lowered by a hvpotensive drug
and the tourmquet is released The shin meisions are sutured with
interrupted sifk atitches with the hand held high by the assistant. A
small rubber drasn 1s inserted at the ulnar end of the palmar ma
sion A pressure dressing is applied directly to the palm and be-
tween the fingers The hand 18 wrapped 10 cotton wool and a crepe
bandage 14 pirt on firmly No splinting 18 tsed The hand 18 hept cle
vated on a pillow during the immediate postoperative perod.
ings are removed after 3 davs for inspection only and a lighter dress
g 1s applied Stitches are removed in 10-14 days an from
time active movenients are encourn,

Comphcations encountered are hematomas loss of skin,
delay ed function return and vasculir spasm
> [The authors clearly and concisely describe the mamgement of a ’m’til’-dl?
cal condition which has been quite controversial. They have supkes
several worthwhile innovations 1 thelr approach. An excellent article for
all hand surgeons.—Ed |

Current Therapy of Elephantasis of Lower Extremity 13
outlined by Thomas J Baker Jr® (Unn of \lissour1) The
patient must be hospitalized and kept for at least 2 weeks at
absolute bed rest with the leg elevated to reduce edema 83
much as possible The extremity should be cleanaed daily
with surgical soap and nd of any infection that might mtet
fere with the take of shin grafts

Under general anesthesin the involved areas should be ex
c1sed down to and including the fasera overlyving the musdc{d-
Skan coverng the sole of the foot and Achilles tendon shcmTI-h
be preserved The denuded area should be resurfaced “1b~
sphit thickne<s <kin grafts taken from the opposite leg 2
domen or from the excised skin 1f 1t 1s suitable Absolute he-

(8) Am J Surr 96 8487 J Iy 1938
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elastic support for many months maybe years, frequent pe-
riods of rest with the leg elevated standing for prolonged
pertods and constant care to prevent mjury to the limb

Delineation of Parotid Gland by 1n Vivo Staining was per
formed by Herbert ] Forrest and David W Robmson®
(Unnv of Kaneas) Prelimmary staming of the parotid
gland aids 1n separation of the facial nene from parotid tis-
sue Because the parotid tumor 1¢ not stained an adequate
rim of stamned gland tissue can be easily 1dentified around the
tumor during the operation Thus total parotidectory cant
be assured if desired Prelunmary staning was used m 9
parotidectomies The operative maiston healed well in each
wstance and no postoperatne complications occurred.

Tecn~1c—After the anesthetic was started and the intratracheal
tube was in place the onifice of Stensens duct in the mouth on
the side of the tumor was identified. Stensen s duct was dilated for
a depth of 1 2 cm., using a small salivary duct probe. A no 22 poly
cthylene tube was inserted into the duct, by using the left hand to
hold the mouth open and stretching the cheek. A smooth thumb for
ceps an the nght hand was used to msert the polycthlylmc tube 10t0
the dilated orifice A syringe contaming 4 cc. stenife 1% aqueous
methylene bloe was attached to the tube. This solution was slowly
mjected into the parotid gland, Lsmally 2.5 3 cc, was sufficient to
distend the gland g‘;'hc polyethy lene tube was held steady 1n Stensen $
duct as the dye was injected. By observing the onfice of Stensens
duct, 1t was possible to tell when the gland was full from back leak
age of dye around the tube

Limitations of Multiple Excisjon. W H Steffensen and
E F Worthen! (Grand Rapids Mich ) state that multiple
excision should be considered for treatment of large facial
lesions m which «imple excision and closure are not posstble.
It may be combmed with other basic plastic surgery proce
dures auch as Z plasty and advancement of rotation flaps
Caution must be used not to distort critical areas such as the
eyelids nostnils and mouth Large lesions miolving these
areas cannot be senally excised without distortion unless
other methods are used m combmation. Large forehead le-
sions 80 removed may result in distortion of the hairhine and
eyebrows

Distortions resulting from many operations on vital areas
of the face are difficult to restore to normal Occasionally
when the stretching principle has reached 1ts normal limt,

(9) Phst & Reconstrnct. Sary 20.310314 October 1957
(1) Am. J Surg 95 237 238, Febrwary 1958
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il | hoe and Ere 00ed f ¢ Nﬁﬁ’
eoni cuthoe contalwed calcareous Iy was tatt o
over 11 y;- 5o (Courtesy of Ihckredl, el Am. ] B rg 95.24¢

n
Febroary "1958.)

size. The pupil size should be determined before operation because
the analgesic or anesthetic agent or the intense fllununation of the
OPeTating room nught cause variability 1n the size of the pupil After
satisfactory anesthesia has been obtained a um 1s serted on
each mide to visualize both eyes simulta y The eve to be tat
tooed 15 1mmobilued by inserting  siTh suture 1n tranverse direction
mto the insertion of the supertor and infersor rectus muscles at 6 and
12 o clock. Insertion of ench muscle can be felt accurately with -
sue forceps about 7-8 mm, from the hmbus. Alosquito clamps applred
near the ends of the sutures will help the second assistant to
proper tension on the  guy wires” to fix and station the eye 1n prop-
er position as the tattooing progresses. Mosquito m or ficatio
forceps miav be used to grasp the conjtmetiva to 1 ihize the eyt
and should be placed about midway between the limbus and each
canthus, at 3 and 9 o cloch. These s may cause tiny perfora
Donis, serrations or tears 1n the conjunctiva. Therefore they are not
released until the operation ends to prevent pi t from being
washed 1nto or from entering the conjunctiva. lic size of the ins
and pupil dfcutjmnmcd pl‘n'lous{\ is m:;cvrredlcckcd with the

€ye by careful measurement with dividers.

The bauic color of the ir1s 13 obtained by the artist, who mixes
snall amounts of several d pigments in a porcelaln palette and
adds saline solution unti] a an paste 1s obtamed. A small amount
of the mixed pigment 15 spread thinly on the gloved finger and com-
pared with the color of the 1r1s on the normal side. Becanse the cor



scar o " hife or . Iphe 5 the bas,,. Colop Shoyyg be
gﬁtly arg o than the “z)m,,l immﬁm EXPage Orneny hoyyy be
"buttcrcd With o N laye, of mrolatmn Aplieg Witk 5 finger or
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e pronounced. Although there 1s considerable 1njection of the eye
for about 1 weeh discomfort 1s usually not present after the 2d or
3 day Use of OpH* relieves congestion and scratchy sensation.
Many patients are discharged from the hospital on the 2d or 3d dav
(wearing 1 patch over the tattooed cye and dark glasses to control
photophobia) and followed on an ambulatory basis for about 1 week.
Tattooing 1n a single operation mmy not always be possible
Skip areas may hecome apparent within several dazs. These areas
are not due to fading but to an insufficient nomber of 1njections.
Although the authors inserted more pigment to correct skip areas
within a weeh or two after the initml operation, 1t 1s better to wait a
month or 6 weehs 1f considerable additional prgment 13 needed. The
econd stage Is stmilar to the first The baste iris color is added until
no areas of untattooed scar are visible. With a Keth necdle dipped
m the Elm‘l)cﬂt, the 1r1s 1s fleched with orange, yellow blue, green,
red or brown to match the colors of the normal eye. The lmbus or
periphery of the ms 15 a diffused, arcular blne-gray line. This
effect mny be produced by tattoong the pcriphcr) with bluc-lﬂ)lg
ment to which black has been added This requires some skill in
mixing and injecting to obtain the desired result. The effect of the
hight zone of pigmentation surrounding the pupillary area may
achieved bv mjecting light pigment 1nto the rim of the pupil.
> [Becuuse of the infrequency of complications involying the eyes which
require tattoong hitle is known of the problems which confront the P2
tient and the phvmician, The patient in need of this type of swgery s
deeply toncerned, and fi tly the imability to procure rehef causes se-
vere psychie disturbance, uthors have devised a mtisfactory operation.
Gratifying results are obtaned with minimal surgcal effort. 1t 13 2 vale
able add to the ar wum of the plastic surgeon —!
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