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THOUGHTS ON FRACTURES AND OTHER TRAUMA
DR. J. EUBIR UAGYER, Pittsburgh, Chief Surseon, Carnegic-Illinois
Steel Corporation and Affilintod Companies; Surgeon to St. Franeis,
Vest Penn, nnd Marce Hospitnls,

It is an honor nnd o nleasurc to speak befors the American College of Surgeons on
the subject of "Fractures and Other Trauma." It is a hapoy coincidence that this
subjectbe presented tiais evening here in Boston, for it was in Boston that the "Frace
ture Comnitiee!m of our organization began in 1923. We arse naying tribute to such out-
gﬁanding surgeons as Ashhurst, Slake, Cotton, Darragh, Scudder,Sherman and others who
tnen felt that thers was marked need for improvement in the treatment of fractures by
all in the medical profession. The intense interest manifested by these men resulted
in the establishment by the Board of Regents of this College of the "Fraciure Commite
teet, Tais cormittee has functioned uninterruptedly since that time with but two mi-

‘nor changes, In 1930 ite name was changed to the "Gommitteo on Fractures and Other
Trauma® and, ia 1949, it was changed again to the "Committee on Trauma,' The oninions
and the exwressions of the various members of tiis committce have done much to DI O~
mote a serious study of the subject of trauma anl to arouse the profound interest

- which exists in this subjeet todar,

+

Sineo traunn is the nost common cause of disability and loss of function, it be-
comes the ons Ticld vhore the surgoon is most frequontly called upon to cmploy his
knowledge and s-ill, It is our considered opinion, thorefore, that more time and con-
sideration should be miver to this subject by tihe various medical schools and hospitals
through out the country. A1l of ug recognize that intcrnes, through no fault of their
own, have only & frosmontary Inouledze of the treotment of fractures, Many of us
frequently have beoen cribarrassed by the fact that Boy Scouts and Red Cross first—aid
workers {laynmen, of course) arc botter verscd in the nrinciples of first-zid, and the
apnlication of éressings and splints, than many of our hospitzl residents or staff
associates, Not until mcdical sehoosls adjust their curricula and allot more time to

the teaciing of subjeects related to trauma will the offorts of the traumztic surgecon

achieve the nenizs of success alrendy attained by his colieagues in allied medical and
surgienl ficlds, Tho Committes on Trouma is gratified to mnow that its cfforts ore
"bearing fruit® and thet, in time, 2ll traumctic cases will reecive materinl beanefit
from imrroved nethods of treatment from reduced disavility and fron inercoscd function~
al results,
GENERAL DISCUSSION o

In order to crmhnsize wroperly the impertarce of an inereascd ¥nowledge of trouma -
rernit me to review bricfly some of the impertant névances which have been mede in
this Tield —- vorticularly in tho treatment of frocturcs. In so deing I shall try to
stress some priiciplos and practices which experichcc on our own service nroves to be
sound and not mere theory or hyvothecention. Sober reflection brings us to the reali-
zation that we offen ro throush life taking too much for granted. We forget that the
- accurmlntion of the truths nassed down from the cxmer-
Like many of you who still fol-

iences of our wredecessors, ns fnr back as Hivnnoerates,
low the teonctings of your nreeentors, ny own knowledge stens from the writings of
Seudder, Stinsoxn and Osgood and iy nrivilege of nssocintion with such eminent surgeons
as Darrsgh, rurray, Sherman, ierbls, Cotton nnd the other nembers of the Frocture
Committee. Tie thowdht expressed here, today, thereforc, are rot 211 new. They re-
nresert the nrocents o7 these nedsrn nicacers supnlenented by ny own personal cxperis
énce derivad fron 35 venrs of industrinl surgical mwractiec: including over 3,000 froc-

ture coascs, osne~-cixth of wiiich reaguired open reduction,




Fracture Oration -2

Most of you.will no doubt agree that there are almost as many methods of caring
for wounds as there are doctors rendering the treatment., Zvery surgeon has his own
pret method and routine vhiieh, because it has given good results in his hands, he dis-
likes to discard in favor of that advocated by 2 colleague., This lack of complete :
agrecment concerning wound care has made it well-nigh impossible to develop a stand-
ard technique or cven to compare the results obtained by different clinics., This is
most marked when one attemrts to review the literature relative to the treatment of
comnmound fraciures, We cannot help but note that many of the errors nresent in a
large series of coases or leading to poor functional results are due to the dogmatic
adherence to onc set method of treatment. This dogmatic and over-enthusiastic adher-
ence to o fixed routine in 2ll coses often fails to utilize the basic fundamental prin-
cinles in the care of o wound, consequently, definite and time-proven scieantific prin-
ciple= essential For wropor wound healing are often neglected, As wroof of thais let
me shenlr for a moment on the use of the sulfonamide drugs in the operative site as
a oromhylactic neasure in vound care, Prior to the development of the sulfonamides,
surgeons gencrally wore dependent upon the nrincinles first promulgated by ILister
and devaloped to a highor degree of asepsis by those who followed in his footsteps,
Asentic surgery won, and still should be, the main Toundntion in the treatment and
crre of wounds. Witk the introduction of the sulfonemide drugs and the glowing reports
in the literature concerning their efficney, their use in wound care became almost uni-
versal, Their Dactoricidnl nction was relied upon in many cases to conceal what other-
wise would have voen revenled ne infections duc to lnck of exmoricnec or corcless op-
erating techniaue, Some surgcons cven went so for ns to state onenly that debride-
nent of the weund wns no longer nccessary since usc of these drugs at the operative
site would wrovent nll infcetien. The unsoundness of thelr thinking is verified by a

gport in the litercture of 1940 deseribing 450 omen frocturc cases with o 205 inci-
denece of infection following the local usc of the sulfornamide drugs. In spite of such
incidents as tl:iis, a2ad the recommendations of your "ommittee on Trauma® that these
drugs not be wused locelly, the practice nersisted. ¥hen this country entered World
War II in 1941, Army wolicy dictated that each soldier carvy his own "sulfa" powder
and »ills to be used by im in the event he was wvounded in battle. IZxperience, how-
ever, har subneguentl wroven the inefficiency of this method of wound care, This

-y, :

inefficieneyr verifield by the Terort of the Surgical Committee of the lational Research
Council, hecent exrerience has confirmed the earlier belief that wounds heal gquicker
and ith fewer comnlicalions when they are kept free of irritating material or other
foreisn bolics. Such substances, vhile they may be badoriostatie, do more harm than
goocd to the tissues thiemselves by causing an inereased oxtravasation of serum and con-
sequent teusinn on the subures. This results in increased natient discomford and de-
layed healing of il womnd, ¥hile we,are, thercfore, ownosed to the local use of th?
~1 nilor antibioties, we do not wisi to convey the immression that.wc dig-
regari then all tozother. There is no question conceorning their effcctivencss in the
treatmont of infoction when given systemically, and the sulfonamide drugs together
with the more recent antibioties such as penicillin, stroptomyein, aurcomycin, tnd

¢ . —
sthers,have just an definite a mlaec in the armomentarivm of the surgeon as they do

in that of the internist,.

snlfona-iies

Bocause of thc wids diversity of oninions concerning tiie vroper carc of wounds
nd froctures, tiain wrodblen was thorovsily Ciscuased ot & n:eting'of.thc Era;?urc and
roumn Com-itteos in Tow Crleans in Jemnary, 1961. It was thoe intention o;ptnls group
to formulrte ~ uniforn =ractien nmnlicnble to tho trentment of vyounds and froetures

the event wc became

which eould ba univernally adentad by our military mirgoons in ; C
involved in World Wy II, The worlk of this Committeoe at thnd timc.rcvoalc& coPS?dcr—
nble conflict beiwen the remorts of Tructa of Spain and Orr of this counﬁ?q vihien con-
trosted with thosa of JSoller who showed tunt "thoe cnd-Ifunctional rosults Fla nc; '

Justify its contimmed usn.® I should 1i%e to ndd nlso, tant such formerly populaX

3 3




Fracture Oration - 3

methods as the use of magrots and the emnloyment of a mixture of bismuth, iodoform,
and peraffin, known as "Binn", are now masse. As 2 result of the discussion by this
Committee the following resolution woas presented to the army:

"Hosolved: That it is the consensus of this committee that the use of

smus-Tittias plaster encasements in the initial trectment of acute cormpound

fracturcs is inadvisable except where the cnse can be closely and continuously
_observed. i

"That early svwlinting, utilizing fixed traction, should be followed by ade~
aqunte dsbridenent at the earliest possible time; that such debridement should
accomnlish removal of nll dead and Geviinlized tissue eliminating 2ll dead
spaces and removing a1l foreign material,

"If ehomicnl sterilization is feasidble, the use of aqueous sodium hypochlodite
is advised, ' : ‘

HThot the immedinte closure of commound froctures is inadvisable.

tThnt wowunds of soft parts not involving bone, joint, nerve or tendom, fol-
lowing mechonicnl and chemical debridement may be closed by secondary suture
when the breteriologienl check in the wounds proves it permissatlc.

"I¢ 35 nlso rocomnended thot tho surgical committec of the Iational Research
Comneil further consider the »robleom of improving and simplifying practices
4 wrocedures after a thorough study of the end resulls of cases treated to
dnte nnd o swrvoy of all aveiladle literature,™

In snite of the Tnorczoins rocommendations a mwuber of you will no doubt recall
that many of the vounds occurring in World War II were tronted by snch comnlicated
nothods ns the voseling gouze npacks and the nlaster casts of Truets, the local instal-
lation of sulfoncnides, and the use of Stader snlints. It is belicved that muciz of
this trestment rosulted in non-unions and other complications which no doubt cowld haw
been nvoiled, I iz he hope of your Committec on Troum~ that if there is a Vorll

War III, o Gefinite Gecision will be renched concaraing uniform methods and procudures
in the tre~tmons of war injuries so that surgical trngedics such ns those described

in the Britisn liedienl Journ~l of 1944 and 1945 will be rrevented. e have the drugs
with which to combni infcetion systemically ond with these, together with universal
accontanee ~f aound boaie wrinciples in the enre of wounds, we whould certoinly be able
to restors a arenter mmber of eases teo normal or near-normal functisns.

FRACTUILS

A11 of you nro thoreushly familinr with the well-ostnblished basic ai@ of_?he _
trontmont of froctarss, We are all of one mind in the beolief thoat the naln oajective
in the trentmont of Trocturcs is the restoration of the injurcd port to o normali or
_ near-norael function. Thoss concowts are so will astrblished thnt ?hey nacd no fur-—
% ther diseussion herc. dAjwever, we policve thot 2 roview of ?hc ?ﬂTlO?S ?eth?ds of
handling frectures, wrrticularly thiase nccessitating opoen reductlion, 1§ 10 oTdCT.

Closed frreturas, with no over-lamning or majoT displacement, nay be t?cﬂﬁcd by.

“tho ercdited mothods of closed reduction and irmobilization. Since thore is f? OECh

wound throuch waich infeetion mny Cn or,ealing in most cngcs‘tnkcs ?1900 13 unctm -

1otted time witioni cormlicntion, Frocturces of this typ? having o ml%ima% Emz%fctzgq
ovor-riding nny ke successiully trentad by Russcll Trnetlon or even skoletal Tt X

. b
< ) j ] 7 conside pinion 76 1ot
orploying Stoimnnn ting nr Kirschper wires, It ismy ¢ ngidered oplnion however, b

[Has
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this Jatter {ype of treatment has been over-emphasized and even abused. There is no
doubt that tiie =ensibility of infection in the wounds mzy be created by the ingertion ..
of these imnlomonts of traction. This is well substantiated by a report on the use
of shkeletnl tractior in the Bostonliity and the Massuchusetts General Hospitals, sever—
al years ago, in whienh an 8—10% incidence of infection was noted in cases treated by
this methed. Waen tvo such leading institutions as these report that high an incidence
of infection in slcletnl trnction cases, there is a good reason to suspect that a high-
er incidence nrobably occurs in the hands of less ably trained men. Russell Traction,
on the other hnnd, is zencrally ineffective although it formerly had many strong ad-
herents, TFor iastrnce, Dr. Zobert Xeanedy, in 1937, nresented 17 cases of frocture
~oof the femur whieh had been freated by this method. None of these cases, however, had
T better than 40% end-on reduction, most of thom being only corner contacts with over-
lanning, As o result of this cexporience, Dr. Kennedy is now o very strong advocate
of operative treniment of froctures of the shaft of the femur.

In those frocture cases vhere over-lamving or shortening is sufficiently great to
prevent realigmnent by closcd reduction, oneratiwve interference is indicated, The
time at vhich %his is nerformed will, in most cases, depend upon the extent of the
traumn to the adineent soft tissues. When this troumn is extensive, the extremity
should be ciovated and omen reduction delayed for a week or ten &ays, or until the
swelling subsides ond the nntiont's termerature has recturned to normal. The nec—
essory oneration is then nerformeG, using cither sininless steel screws or bonc plates
to obtain the dAssired intoranl fixotion should this be necessary. '

‘ OPZRATIVE TETATIEN
Yo discussion of the omerntive trentment of TFractures would be complete without
some Teviow of ths nistoricnl baciground of such trentment, particularly as it re-
lntes to the now comonly ncconted method of internnl fixation, For the past 60 years
Iambotia, of Antrrerw, nins bcanurccngnizcd o8 probatly the firct to employ open techni
ques in the trosiment of fractures, Since this wes n radical deporture from the moth-

il

ods in vozuc in the 1899's, he mcrsonnlly made the lastruments, plates, and othcr.
items nocessnrr for new trontment. Mooy of their present doy counternnrts ore stl}l
associ~ted with his nome. Folloving Lombottels development, Sir Arbuthnot Ione util-
ized the now tochnimuwe and introduced the use of hizh carbon steel bone plates ond
ordinoary wond screwé; togother with thoe se-called non-contnct techniaue, Iaonc's paper
on the "Owerative Trostuont of Froctures of the Tong Bores”, uhich @o rcgd at the.
Junc, 1909, nmecting »f tle  Amerienn Medical Associntion, wWas the f?rst 1ntroﬂyct}on
in Anerice Af this aseronch to the fracture problem.  That it met with sone opnosi-
tion mr be asted {rer. the Giscussion of Lene's poper by Dr: Chnrlcs Scud@cr f?o sto-
‘ted, "we ara nei rendy or the vorulerizntion of the oporative treatyent in t41§ Cﬁgnr
tv and we shouwld ndvise frocture treatment by developing non-onerative. trectment.

It is intoresting e ncis thnot ke roversed his orizinnl oninion 20 ycars 1§tcr'when,

| in 1929, ho adnitied, "the oporntive treatment af frectures has becomo o firmly es—

tnlLlished ~ractico.

! U wrodeesssor, v, Willion CfHeill Shorman, wos nrobnbly the first surgcog in
. BN i 250E0Y P 1 . . - - | Y - b . n
Frhis cowntry to emler nlotes and serows for tac omon rednetion of fractures. »ince

ot

bl

h;se itcms wora et ot aveileble in the United States, Shermon immorted the nce- '
senrr armanenteric Tron Insland and emnloyed them, in Setmnember 1909, in ~n omeration
upon ;n overlamming frocture of the shaft of the femur of 18 months duration. He }a—
ter admitted thod this Tirst cose, though far from being creditab%e, had taught hl?ﬂ
many immortont isssoms. Chief among these lessons were the necessity of proper equlp—

aharn resection with minimum wound trauma, as stressed by

ment, the immortoice of sh : ) b
- Lann, and the nneonciiy Tor moroer dlocking of the skin edges of the wound.f Dl.Sgern
! ’ 1 witk the tyne of bone plates available at that time ond,

(o]

B

! was not entirsly sntisfisld

Fobippoet VLA
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‘fization. et us now briafly

"admitted thot the wrocedurs wins still in the oxmerimental stage,

.
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in 1910, introduced a catenoid tywe plate, made of vanadium steel, together with a
self-tapning bone screw, In the development of thesc he was assisted by eminent metal-
Iurgists ang enginecrs ard the results of their combined endeavors reccived tho ap-
proval of the United States Buremu of Standards, The vanadium-alloy plates, being
softer and more dwuctile thon the nigh earbon plates of Lane, did not brealr or become
loose as rendily as the latier, Then suverior quality gnined for them wide acceptance,

Some time after the general adoption of this mcthod of fracture treatment, com-
nlaints come from verious mris of this country rclative to breakase of the bone plates
emmployed by the surgeons Wwsing the technique that the nlates broke. The Presbyterian
Hoswnital in Tow York roperted an excentionally high incidence of such defects. Since,

- up to that time, we had treated in our owm clinic, over 2,000 fracture cases by open

reduction with only 5 or 6 cnscs of plate breakage, we were unable to account for the
diffienlty. Investigntion Qisclosed thot the plates used at the Presbyterian Hospital
had beeon made by on urlicensod manufacturer who boldly labeled them "as per spocifi-
cations of the American College of Surgeons and U. S, Bureau of Standards." The
hospit~l murchnasing ngent, hoving been misled by the label and probably not realizing
the difference in quality, rurchased the inferior nlates because of their reduced
price,

At & meeting of ths Frocture Committee in 1538, Vencble proposcd the use of vital-
lium plates, sitce this metrl is leoss subject to cloctrolysis vhen in the body. How-
ever, since vitallivnm is o cnst metal, it is more brittle than the rolles stoel alloys
and therefore inferior to them for fracture worl:, Sherman then investigated the pos-
sibilitics of mrloring stninless stoel vletes containing 166 Ghromium and &% Hickel.
Thess nroved to be too soft and ductile for the purpose intended. In the seorch for
& suitnble stohiless stocl Shorman interesteod the lnte Jr. James A, Carnes, surgeon %o
the Remblic Stecl Coxcrstion nt Santon nng ifnssillon, Chio. As o result of their
¢iscussions, Rewutlic Stocl Corrorntion develoned nrn alloy composed of 18% Chromium,
8% Hickel, 2.35: iiolybdemum, nnd tlhie balones irnn, This alloy, known as Exdurc, proveal
te have the strongth of venndinm steel in adaition to being non-corrosive when placed
in body tissucs, This 18-8 SHO stainless stecl hns replaced nll others as the metal
of cheice in the trentnent of frocturcs. Lnwever, therc is still one smnll dark cloud
orn anr otherwisc brizit herizon., I refer to the nroctice of some plate mamufacturers
who marl:et —lates which have been stamred out hot without being subjected to the fur-
ther annenling wrich iz necessary to restore the normal rhysical properties of this
metal, Mamufrciurers ore still suprlying vitallium plates in spite of their britile-
ness. This subject has besn thoroughly reviewed by a sub-cormittee of your Comizittes

d discussions have been held by them in SanAntonio, New York
1

on Traumn ané mary heate 2
Washington, «nd Atlontic City. Following their repert, which was -made w1t§ reserva~
tions in 1543, the T, S, Buremuw of Stondards in 1947 refused to approve vitallium as
2 suitable meinl for bome wlates becruse of its brittleness, Since then the govorn-
ment has ~urchased 4 million top screws and 750,000 18-8 SHO stainless steel bone
plates for use by tho Army as well as for the lend-lease orozram,

UIRTITED HIP FRACSTUERR

Thus far e hinve roviewed thoe histerical develownernt of bone plates for internal

‘aviow the develownmont of some of the mothods of inter-
nal fixatieon s aslied te sweecial tywes of fracture. Although sercws and neils of
various tynocs ind, on occaction, hoon ommloyed in the troatm?nt of f?acture Sf thfd
neck of tho foimr, it remeined for Soith-Petersen to Hut t?zs tnchnlque’on uvsouu.q
scientific bsiu, A symonsiunm. on fractures of the neelr of the f?mur woas n?ld a? o N
Joint mecting o the dmericnn nnd Iritich Surzeons, in Londo?, in 1929, &% t?:stf?cu—
ing n conferao ~F sniitn-Petersen revorted on the trostment  in 1?1cn§e§ of thlonw{ie
of frocturs Ty uonna of nnon roduction vhon o flange nall was uscu.1Wh}lc he roadily

) ané therefore not

)
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subjoet to definite conclusions, he was violently opnosed and strongly condemned by
many of those wresenty this, notwithstanding the fact that most of the opnonents of
the mothod wosscssad llttl” or no actual lmowlcdze of the omerntion. Among the ob-
joetions rniscd were the tendency of the nail to d&cive the hend away from its pos1t10n
of contact with the nceck: together with the tendency of this type of nail to back up.
Smith-Petersen's ideas bore fruit, however: soon thereafter several other types of
nails apneared on the market. Sono surgoons les fearful, even venturing to use or-
dinary, carpenter-tyoe, woold screvws, : h

'The serer ty~e of Tixation nroved to efficient in the cases of fracture of the
neck of the femur that it was devaloved further by Lorenzo. As a resuld of over 15

. years of trial and error Lorenzo developed a lag screw, vplate, and lock which has

provez o b2 an excollent adjunct to the treatment of this type of fracture. If pro-
perly apnlicd, the absolute immobiliation resulting from this type of fixation has
sufficient strenzih to permit weight besring. However, experience has shown that earIy
weight bearinz should be discouraged until evidence of bony union has been proved on
x-roy cxamination, Zarly movement of the involved leg and ambulation of the patient
is made mossible, however, thercby reducing the danger of hypostatic pneumonia, cir-
culatory disturbances, and othor commplications which teset thoso suffering this type
of injury.

Mare rocontly, another tynme of screw has boeon develowmed by Moeriari of 3Brazil,
This serow, nlso ittonded Tor froetures of the neet of the fermar, has a superior posi-
tive thrond but lacks the adrmtahility the Iorenzo screv has, particularly when it is
supplemonted By the lateral shonk platc and locks

During the period of Weorld Wer II an intramcdullary type of fixation vas develop—
ed whiich used untsclhor nnils Mis is a very adoptable nrocdurc but should be cmploy-

rly by theoo whe ore ar1110d and oxpericnced in its usc. We belicve it has proe-!
tienl Aarmlicrtion but its field of usefulness is certainly llmltcd and the cases in
whick it is ammleyod nhould bo enrcfully chosemn,

Un to this -»wint o krve beern tnlking prineinally abaut froctures invelving long
bones, Jracturce in and around j ints, however, olso nrescnt nroblenms of internal
fixation and crx be—trented by o nf soverel metlods. In malleolar frocturcs, with
sepnration of tnv'malluolus, fehelit cdd-to-cn& reguetion »f the frocture mast be obtained
or non-union will f£ollow, Such non-uninn results in 2 painful ankle joint wvith oven-
funl most-trounntic ~rthritis, For many years wo IOve succes sfullf ermloyed o stain-
less stool Xrurs noil to immobilize this tyme of frocture after it hns beon properly
reduced. This nnil hos a Hogndorn tine moint and rust be so placcd uhht_lts'nbaq cnn
be eountersunic dolow the eortex »f the bone or cartilage. This type of Tizntion is,
useful nlae in trontisns cortain froctures of the olecranon. Yhon these latter frac~
turcs nro morc connimuted, sood rosults ean be obinincd by the imsertion of a long,
heavy wire, and so using the same principles emoloyed for intramedullary nails,

CPEE FRACTUIL

While all of you are no doubt familiar with the vasic nrinciples of fracture1reat7
ment we should 1ilze to raviaw, driefly, what we consider to be some of the mors im-
portant essentials in the treatnent of ovwen fractures, In all cases of open fracture,

the involved rrca is thorourhly cleaned and oompletely debricded. Fixation of the
fractare is ti.ea out_zueﬂ by vhatever means the surgeon considers vrover and adequatcﬂ'
Following this, treatment devenis upol the condition of tke wound, the glansed time
between the monent of injury and taoe beglrnlng of treatment, and the experience and
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Judgment of the surgeon, In those cases where treatment is instituted within 6 to 8
hours from the time of injury, wrimary closure of the wound can be made, Those cases
which are first secn after a longer time interval than 6 to 8 hours arc treated in
the same manncr but the wound is not elosed. Instoad, fixation of the fracturs is
Tollowed by Carrel-Dakin irrization of the wound. Sceondary cleosure is then performed
at a later date after the danger of infection is climinated and it is safe to convert
from an open to a closed wound, There is no doubt that, in many of these casos, the
usc of penicillin, srystemically, is of great aid,. However, it must a2lways be kent in
nind that there is no substitute for a thorough debridement of the wound. Infections
are prevented and conirolled not by the administration of baderiostatic or bacteriaci-

dal drugs, hui oy good, sonsible, vrimary cleanings of the wound, followed by meticu~

lous after~carc in the form of clos: observation and the immediatc institution of pro-
per measures ab the sign of impending infection, 3y following this regimen we have
found that our incidence of infoction in open fracturcs averages only one percent over
a veriod of many rears, :

FRACTURS COIPLICATIONS

Un to this woint we have discussed various methods of internal fixation of fracture.
et us now consider some of the comnlicntions which nrise in troume cases, Probonly
the most serious cormlication of frocturcs is that of non-union. This requires bon-
grafting rrocedures, nany varintions of which have been develoned. It is the practice
in our clinic to usc cither the slidins in-lay or oversizod onlsy type of bone graft
after the mamner of Ducharan wio, in 1012, was the first in Ancrieca to rewort on the
transnosition of Pomo in the tibia, The usuanl teclmique then iavolved suturing the
graft to the host wvith knnanroo tendon or catgut, Since this gave gquestionable fixo-
tion, I develored the method of praft fixation by menns of vanadium tap sercws cbout
25 yonrs ago. This vrovided a gronter degree of fixntion nnd materially reduced the
overating tine, and consemiently gove incroased benefit to the patient. It is now
our routinec practice to fix nll tone grnfts with screws, o proccedure which is also
useful for Fixotion in ston—cut omorations on over-lapwing frocutres of boti: bones of
the forenrm., In ndfition to this wo hnve, for the mast 10 years, also used n sliding
inlay graft, from the lateral nsnset of the £ibia, hoving o dove-tnil-lile fitting*of
the greoft irto the host at cither end, This yiclds better fixation of thoe oe& of tiac
graft into the bome mroper nnd reduces the number of scrows necossary to offcet com-
plote immobilizntion of the grafi. I misht add that it is somctimes found nccessary to
ro~enforce bone srafts by monns of a bone plate, in cases wherc there hns bcc? prolong-
cd crgulation or nnrmd over-riding far long neriods of tine. We hav? ob;crv?a that
bory urion hns becn hnsicned nnterinlly by the institution of metallic flxatloF. Fol-

1 vonc graft omcraticn, it is our wractice to cbtain complote irmo-

lowring the nctun c . : 1 . .
inrrlved menber by means of oxternal Tixation in the forn of melde

biligntion »I the

plagtor enlints rother than §olid nlnster casts, In the vwest it was found necessory
to renove vonnliwms screous, in many cosoes, aftor bony union has tnken placc. Following

stoinless stesl, however, the renovel of bene screws 1s no long-

the develorment -2 S0
or necoganry and hes bocoms thn okeention ratiier thon the rule.
weecssary and nn !

imn af troumn, sarticularly thet involving the joints, is the

Arother corvilicn : : :
. rownntic orthritis, This nmoy entnil nbsorption of bone 2t the

Se
fracture site, as in fomornl reck fractures, or avnsculer necrosis ?f the feonoral head.
VYarisus ferms of trentnent £ these and other dienbling tyncs of h%n nmthglogy‘arc .
beirg utilized, The Wiltman reconstruction osneratiom, i; n?rvcxncrlen?c, So?s t?t‘g1¥e
sufficiently #oad reosults to wrerrant its generanl unc. The MCHurrag ond Sch§aE _ng 0
ostoctomy nlso lenve el to Do docnired, while the Graclkott nncrntion,qagdvftinggi -
fications, zive mu-d results only in coritnis kinds of‘?nseg. IorCLZ?.na;n*?c%:“balun
doveloned o malybdemet st~inless steal femoral lend waich 15 nlnced in tﬂu.dCL:‘ﬁ '
followinﬁ pomaval ~f the Giscnsed Lonrd, nnd is then fixed to the upper end of thoe

3
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fermr by nmeans of his log serew, femoral nlate, and transfixation scrows. This method

supplants the more or less discarded osteoplasty which utilized the vitallium and rla-
stic cups., Through the courtesy of Dr. Paul Stecle of Pittsburgh, who has performed.
some Z0 of these owmerations during the past 7 months, I have been vprivileged to exa
mine & patients nost-operatively, It was pleasant to find these natients ambulatory
in from 10 to 15 dnys, and walking with a cane with full veight bearing on the invol-
ved extremity in nbout three weeks, It is too carly to draw definite conclusions con—
cerning further use of this procedure, but there is reason to believe that this method
opens a new era in the treatment of this tyme of nathological lesions of the hip. Time
alone will tell whether this head, which acts as a crutch, will remain fixed in its
original position or vhether it willwt as 2 movable forcign body with the attendant
engendered irritation ond foreign body reaction which will necessitate its removal,
Gererelly speaking, however, I am of the opinion that best results in those cases will
be obinined by wromnt roecognition of the immending disaster and early fusion of the hip
Jjoint by one of the accented methods.

VASO-SPASM

A third post-troumatic comnlication is vhlebitis and vaso-spasn of the involved
part, The phlebitis mey be cither thrombo-phlebitis or whlebo-thrombosis, In the acute
rhase of the injury, however, the irritiation may cause marked reflex vasowspasm with
consequent immairment of the cireulation, This condition was able deseribed by Ochsner
and DeoBakey of iew Orleans, who published scovernl wapers in 1939 and 1940 on the use
of paravertebral symonthetic nerve blocks as a suitable method of ftreatment in coses
of edema of the extremities, thromborhleditis, and other peripheral vascular discase.
These authors showed thot the formntion of edema in these cnses wasvdue to a reflex
snasm of the vemuleos of tile enmwnillary bed and tlie consequent exutation of body fluids
into the tissmes ab a sreater rnte than their removal through normally functioning
lymohatice drainaze. They further established thnt o decrease of thio edema oceurred
promotly in these cnscs when maravertcbral blocks were cmployed. After the repords:
Ochsner and DaBaiey,Tr. JohnHenry of Pittsburgh wos onc of the first to use this »ro.
codure in trowncdic coses commlicated by vaso-swasm. His first case was that involving .
an omen fraecture of the lowcr-lcg in which thore was marked coldness and ischeinin with
mnrked constriction of the blood vessds during ond immedistely following the operation,
Ir.Honry immedintoly turned the wotient on his side, gave him 2 lumbar block, ond ob-
served thnt the involved leg immodintely became warm, took on color, and failed to de-
volop the degrae of srelling which usually accompanied an injury of this type. Wuen
this trectment s orlled to our attention we remcubered hoving scen similar reactions
in 1like enscs where swinnl nnosthesia had been omployed prior to operation, Ve then
started to uss paravertcbral lumbar blocks in lower extremity fracturc eoscs and were
so gratifiad with the results thot we now emmloy i%, not only in frocture cas?s bui
in mony typos of injuries to beth up-er and lower extremities whare we fecl thni Yaso-
jve swoelling might toke »plzee, or vhere we wish to in-
erense tac cireulniion of the nart, We have also noted thot cdemn did not oceur in
those cnsos whore blocks were ndmiristered irmmediotely after removal of casts, and that
begintirg edemo in other cnses regressed wromptly ofter one or two parav?rtebr?l ime-
srked contrast to the nrolosged weriod of disability vhich for-

jections, This is in X 0T v -
merly wns comon in those cnses whieh beerme edenatous. e hnve been grotified, im—

nensurably, in noting thnt the notients no longer earmmplain of the ixjgrcd cxtronity

fenling honvy, mwb, or sorc but say thnt it fecls nors lice the uninjured neriber. T?c
general feeling of well~being noted by tho mrfient would, in itsclf, appenr‘t? COHS?I—
tute justificntion for the usc of this technigue, I night add that our technique dif-
fors from that of the Fow Orlenas groun only in that wo conbtine Sarapin with our pro-

aine hydrochloride,

spasm night bo »resent, excess

SUDECKS's ATROPEY

5. ar Sudeells atromiy, is still another post-irz natic

2 bors
~ - ’, - * - -
comnlicntion is geen following prolonged immobilization and

De~nincralinating of th
commlication, This T

T t;me o
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is clossified ns Deing cquivalent to the disusc atrophy scen in soft tissue. In these
cascs, lilkteuisn, we hirve obinined oxecellent results with nnravertebral blocks SUP-
rlemented oy the use of nhysiother: apy nnd nanipulation., We wish to enmphasize that, in
nll eases of injury, the care of the soft wmarts is as irmertant as the ecare of the
bone, The function »f the injured oanrt at the conclusion of treatment is the final
yvardgick by vhich results are measured, and our aim should be solely to assure the
greatest mossidle Tunetion, This can only be accom:lished if adequate attention is
given to the care of the associated tendons, nerves, »nd blood vessels, in adlition to

the coare giver to 42 mascles and bones, Barly and constant finger or toe motion in
1.
the case of immobilized extremities, together with the naintenance of muscle tone by

massagz and vassive or active motion '.,aould be kevt in nind and utilized.

MATIPUTATIVE SURGERY

Where wartial or o***aletc* immairment of motion has resulted fr om prolonged immo-
bilizetion wa have rosorted to madrulative therany or »hysiotherany to obtain a ro~-
storation of function, ianivulrtive surgery is ~ branch of medical science which has
been 1ittl: ¥nowa ond lnrgely neslecied by Americen surgcons, but has been develoved
to a marked desroo by ~ur Brisish eollensues, including Smart, Benkart, and others.
This form of $romin .::E nhas beon widely utilized in thais country, however, by osteo-
paths and chirevractors, who have obinined grotifying results in many cases vhere the
medierl rrofesnion had fn.ilcd dismally, For rvhysicizns to belittle these results and
dismiss thom with o vave of the hand is unjust and doss not reflect the true scienti-
£ic nttituds with which 211 members of th» medicnl wrofession should apnroach every
rroblem, Thoso wio nliont an adamant ncg‘rxtlvo attitude toward the results which nave

& o owrn ctl’clo;.ors cutside the medicol wrofession deny the existence of
121y dboecousc he refusecso 1.0 look nt it. The good rosults thus far obtained
ntive tl.’-:r. w should urse us to further investisntion of the coron sonso
g tyue of trentment, The Britich and Dutch, for many yoors, hove

o

2
somcthins so
from minirul
fadors found
hed theirn cumorts who are vory skille@ within this limited fielde This
thase of m beon neglectad too long in Ararica and it is our considored op~
inion thot t timo nns ceme Tor w8 to coase our unfoundad eriticism and learn more
abhout “:*nwul‘ tive Wo froguently encountor watients who have consulied 5 or
1C Jdoctors \ntnr\nt re] ohd oftan without ovan beuing riven a diagnosis. These indi~
viduals have been told ti:at, in m"“,; cnsos, nothing could be done for ther. As 2
ralo those hove beon easos of joint Tixation which resulted from vrolonged disuse or
immobilizntion,. Ouz- amsericuec has shown that, in most instrnees, these cases can be
holwéd nnd even curcd by narsiotharany and r-z'mmul tion under oocsthesia. We reeall
the emso of o 27t :,n"“ 0ld routh who wes refcrred to us with a frozen knee so rigid
that radiogranhy wns nocessary to determine whctner the nnkylosis was bony or f{ibrouse
Ho e nicecd on reri-nlntive thernmy nnd, during the cnsuirng jyoor, received 15
nﬂmm 1' ~tiong under ~cotothrl ancsthosia, These werce un'nluncntccl by physiotherapy
and in the ond a cairlsts rostoratien of function was obtnined. nd yet for using such

[J
e .J

nonin ul"‘:i:e therany wo have koon soverely eriticized by mony of our coll snmmesd What
is 1.rroz"‘f? WMo heo eitl oweallert results manimalated thousands of coses and followed

them by yhysiothornsy ircluding door noist heot, Anssoge, Aand Smart machine stimuloe-

L_.k -
tien of th~ mscles, Shis aroc: éure hos not oo 1v wagtnred ond rehovilitoated most of
thege —nticonts tut hns Asn0 much to 2liminnte the nn Jority of neuroscs so CoHmON in
~aas of this tyoc.

PaY SIOTC Il‘xﬁY

frtian nf thoe Bamen »olna of finoneiel asaistrncc thore- hins been

‘a renguec intoros hysistueranr, The result hns been that we hnve hadi- nore pro-
gress in the -gm...t. 1C yerrs, boasad on gomd miwsienl mrincinles, tann we have had in
s The preh-bilitation center at Jellcvuc ltospitnl, Hew Yoriz, is

e wroevieus 50 rerrs, i
sutstnndins fr the orasress it hne mede in this ficld nnd shonld serve a8 o model for

With the i*.r:t

T
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others to ermilnte, Yo should like to call your attention, specifically, to 2 physio-
therany instruients wirich have onroven highly efficacious in the treatment of nmerons .
conditions s :en by the troumatic surgenn., We refer tc the induction coil, developed :
by Sir Morton Smart, for graduated muscle contractions mnd to the instrument known as
Mioistaira", 69"“10ﬁed b7 Dr. Hurray B, Ferderber in ihe Department of Industrisl
¥Medicine of tie Tnivers 1tv of Pittsburgh School of Mediecine, under the stirmilus of Dr.
Te Lysle Ha”lut* tarouz: o grant fron Yestinghouse Zlectric Caporation. The nrimary
marnese of this latier instrument is to produce hyperemia, eliminate edema, eand reduce
muscle smasn. In thesc functions it mypears to ba supcerior to other forms of heat
therapy. Smartls coil iz based on sound naysioclogical principles and materially helps
to resbre normal qucvloA in ecas2s of strain, sprain, loss of mscle tone, and allied

ailments. Its operation is readily mastered by {echnicianss in trained hands it is
& valuable aid o m“‘ient rncovery. It is hoped that the recent progress in physiow
theremy will stirmilote on inereosed intern t amon; surgeons in this form of treatment

and ¢liminnte much »f the co“uernutlon which in the most has attended those employing
these mothods,

ICY BACIH SPRAINS

AY this meint we cene to the realization thot the hond con abzord only as rmch as
the seat enn endure, However, wo would like to moke some bricf comaents on sceveral
other tyros of troumn, nrrticul"rlv those frequently scon in o lﬁrre industrial prac-—
tices Iet us Tirst comcidoer the brond ficld of low baeck »ain which, in most instances,
is due to ult T acuie or Certh sornin of tue lumuo-sacral nnd sacro-ilinc orcas.

In the reute form thsre is pain, linmitotion of moiion, serous effusion into the mus-
cles of the imvolvad resion, ~nd, »t times, sdemc. Our trectment of these coses vories
ragicelly from thni followed in most CllﬂlC“ viicre immotilizntion and fixation is the
rule, When first scen, our acute back cases arc trented by the injection of 15 pro-

cnine nydrochloride and saranin into tho lumbnr rmascles; followed immedintely by deex
moist asat, massnge, ol Shert mnchine contraction. Tie votient is then encournzed to
ermploy actlvc novion 8o as to kueon the back mobile, Strapsing, belts, or broces of
any kind ars ovoided in these ceses, since we feel that thic msele fixation resulting
from thoseo uﬂnno;t oventunlly leads to the dewveloomont of o "frozern bock," A 15 year
survay coveriiy! 1500 ersas of this tywme in ono of our subsiliary commarigs disclosed
only 2 ensgs widel friled to show prommt recovoery under tiwe trontient just deseribed,
All of those cna rere troated ot the »lant emergeiey hospitrl with no "lost fine,® .
Obviously, theso ¢ rarcle or ligancat strnins wiiieh would howe developed o prolonged
disahility hol immnbil zotion been ermloyad,

O Lé7]

!-j M

In the chronic tyve of leow baek sprain, or "frozen back®, there is marked fixnation
of the lumbo-sacrnl arco of the spine with limitetion of motion, muscle spasm, and
novenent of the swine o5 o single unit. It hns been our proctice to trent thess cases
by moniruintion under deem mentothnl anesthesin, followad irraedi ately by physiotherany

as »reviously dascri-ed, Our results hove been most satisfactory and in sevorm§ th?u—
habilitation

gond suen coses we hnve not only restored funchtion and obianined enrlier rehab
but also hove wrovented thie develeomment of a lorge number of neuroses.

Mueh hos been sritien about Ruptured Dises in recent years ond nost'surge?ns are
now in agreemont thoat, vhere this condition exists, the involwed ?% sc Fnoulg DG TC- )
moved, The cntire subjest isstill debntable and our exmericnee Wit h'tnouffnds of l;h
back ers-s lends us fo conclude thnt the condition is of grenter rnrity thon some on .
our collongvens wanld hewve us belicve, Altken hos shiown o hipgh incidonce of unnecessoly
oncrations for this condition with corresnondingly wnsctisfactory results. Comensoe
tion court oxirience hos shown thnt luborors subjected to this operation were se éﬁor
able to retu“’ to thcir former work. The question of whether or not fusion should be
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nerformed ofteon arises in these ens ses, °er,oqa11y, I »nrefer hot to fuse the hack un-

less there is o speeific indicotion for doing ﬂo, bccause there is o high incidence of
failure in this nriicnlar operation,

Uhllc on the subicct of low bk trauma I want to sy o fow words about the lay- .

ments allusion to ¢isloen ted mncro—lllac Joints, This COPCunt has been mpopularized by
rencatoé stoatoimonte oa the wnr: of chiropractors cnd ostoopaths that Ny vertebra is
out of nlace," Yout of line", or Mtho snero-iline joint is out of place or dislocatod”

Obscrvntion of iinnyr ersos of wcT"lc injury, however, lLins shown that the pubic ronmi,
the sacrum, or the ilie, frocturs befora dlsloc tion of the saerc-iliac joints occurs.
In the fow instrnces in wiich this tyme of dislocotion was scen nonec of the potients

“fwere ambulatory,

POST-~COITCUSSIOI SYIDROME

W2 eannot 1o;vc the qub}e,u of traumn without some discussion of head injurics

Nucqhns been written and said atout the manngement of acute concussion, but the rbﬁ-

eral surzeon lmovs litilc nbout the disntling aftornnth known as the post-concussion
syndromes i Intorost in this cubjoet wns nroused in 15 529, wnen Penfield renorted
on & geries »F e¢nses in wileh Lhordnche disamnoared following pleunocncenhnlograns
which had boen nnde an susnicion of mossible broin tumer. Ia the »nst 20 renrs we
have trented with cxeontion all; sxcelient results over 300 cnscs of nost-concussion
syndram with s-insl ~dr injectiocn. Only & cor 5 of tucs~ naticnts required o second
or third injcocotien nud n gront majority of thosc pnticnts reiurned to their regulor
work witi no evide ege 3* impnirnont, Recontl:r, we have resorted to the use of stel-
Inte grnzlion Yloc’: in mild 2T corly mosteconcussion syndrarc cnsss. This woz an
accidantnl ’i"ﬂaverj crising from one of our post~concussion matients cemplaining of
mrotracted headache nnd fullzaess in the head folloing the swinal air injectiion. &
stellate block vhich vwas merf - in an attermpt to irmrove cerebral circulation, pro-
duced a comwnlete romission of ""ﬂﬂuoms, Tais wrocedure was subseguently tried on
eight other cases wiiich were considerss too mild to warrant sniral air injection. In

o

Q
e
1
W
L
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eacn case the vatisnt stoted that he "xelt fine" shortly after receiving the btlock and
showed completic remismsion of the sradrome within 2 weel to 10 days thereafier,

AUSSTEIESIA ~ PIASTIC SURGIRY

In conclusion, we would 1ile to way tribute to the recent developments i? the field
of ancsthesia and the »romress made Yy ancsitnesioloziste in reducing the incidence of
shock, As a2 result of this nrozress the surgeon is ablos To instifute definitive treat-
ment earlier, and so inferially shortening the neriod of recovery. Wo arc fremently
anle, at tho time of tha originnl trantnent, to convert onen into closcd gou?ds: even
with the utilization of plastic -roendurcs. In our own clinic we do not hesitate to
use slin grafis ~v oizin flons in earrying out this conversiozn. Ve have found thaet they
not only éaﬂo suecenniully tut, in acdition, hastoen the convalescence. In cases of
thop erevont exvorure of the bone with comscquent dryins and 41@51 ; of
the exnosed cort““; In thase coses vhoere closurc cannot be enrricd out 1ﬁneélatcly,
vlastic nrocedurass, suci as the grefting of skin on gronulating areas, arc cmaployed,

_ the wound, vith subsdcquent closure, is performed.

onen fractuare

LYl [ A a '|I‘J‘
It hos boorn oxitromely 1rtcrc iting and nlensant to have nrecticnd surzery during
-4 ~
b

el -~ - - 1 ! ie
neried that is norled By on alno commlets disapmcarcice of.thc bJOCthlS-tO u:
¢ 3 ;Ll“ spnasiiion to owen reduection was probably speor-

oncn reduction of frciuarss, S :
headed by the attitnde of Sir Robert Joncs, of ILondon, and Dr, Fred Albec of Iew Yorx,
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although neither ormhad ever used o steel plate or bone screw, There is little doubt
that their onincnt nositions nnd stremous sbjisctions reterded the acceptance of the
operative trentient of fracturns for 25 years. I recnll ny medical student days when -
we ware informed Lhnt the treatment of fracturas by enen reduction would border on i
mal-rractic~, Mow times have chanered! Todryr, we micht consider the surgeon who f{2ils
to employ this techniow~ vhere too obviously indicried nlmost equally guilty of the

same chorge.

Tonight, I have attomwied Yo review some thoushts and observations on trauma, bas-
ed on rmy oxmericnce in this field furins the past 30 years, Although meny of these

TR

are truths 1aid dovm by my wredecessors, they have been correloted _argely through

1 the efforts of ithe Committee on Treunn Nna nave been adonted ns standards of nrocedure

i

in our marticular clinic. It is my sincerc hone that the observation of these o0ld and
proved wmrinciples by the new generntion of surgeons will stimulnte their continued
intorest over ile nox:i 30 yoars ond revenl to them many other obvious truths waiicil we
have missed. I trust sant they will Moke up the torch® and continue the advancement
of surgery townrd n more adequate tr natnent of troumn and the commlete climination

of inTection,

7t has beea nn honor to have hnd your attention this cvening.




