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A g s t F , A c t

the g3ide]'lnos provLiled tg the '!t r.itar? aurgstn for

thB;BafrageBdlt of Broilutsg Ear casralties ate lncollPlet . e

- eer!.es of, 416 cas. stu.diEs ot arq)ut6as treatgal at YaJ.Ley

Forg+ Csn6raf. BorFtta:[ ls crttle"lfy reniqt'od to ettqu.ish

peFtine,t' Bqlc co:Bl}lstt €rridalirt3s' !3iLurcs of teEhnlqu6

arr lddtilftEd ard rs!.atrat to :llsBuldsd ccncapta of Eitr-ge-

nent. fechDlqw ultbln spoclfl-e catggories of, aBpuiatiou

{ a}E r6"Lrfi{. tha, sf.ltast causi for iliSf,tculty lt th}

f411ura tt at[F*lata *ht tr€€atka eflccta ot e?acuat:lsE]

Ilpre* prllclpt cr art itrrF€ltteat as gul.dclines fo? f,uture

aBFt€r c€surftt.tatagEssYtt.

I ,
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( ssl,ifEiicB outr,iiiB )

ChRE -A!l! PIiPOSITloii o?
AisPutEs tlAB CASU.qI,IISS

Ey.ESisr A ravi€r ot 4lO case stlrdies of anpute€a tresiad at
Va].lay Forgd 0en€r€1 i{ospltaL B*pos€s prob}ert ot
tacbniqDss-but dEnonstrates opti-nal solutioner

I. the orogfisnca of worl4'rier II and the Sorea!! confliet
roveslid ihat spaclfio tac}lliq'.roc ard 8'Jide].1Jres needcd
to be folLsxBd in the carc of arpute* easuaLii'€s-

A. ttoural deltfl.dslnt !6tr6t be
elos.d prlBasll'Y.

Bi Aoprltation ].evof's Ehould
Id€tb ard to aa].v'agq all

6. SLtv' tractiotr shsu]'d bs used ta Frotset agai.nsi soft
tiEsus retraetlon and losg of additlonal 6tuaP lergtb;

rI, Thq 410 cass studies of an!ruts3s l;3eated ai VdLey ior- g9
Cenerla]. Hospital rsfloct cetbods util:5ed in the lnliial
and jfiterredLato s*agea of care in for1lard afealt gE Ee:!
as a ccrdlraratlva', study of t!l.F reslr].ts of thote rnetlrods.

Ar Tho syBr.! s auputationg perfoFail ln forvard arsaa
conslltently talledt thcse defered tlLL arriTe]. at
vallelt gotg! oclBslstqltlJr Prc?td atrcc6sefir&.

g. B61E the b!s. gnputatids PEltolro3el as t€rtboel
&finitlvg ploo6durog tte?€ !!ot ln ''.hB bost lrtte3estg
ol tb6 lnaUviAual+

C. Tha verv shor! belo? ths breB als;tBtatlon atunpt nhen
deferei- tc a C0i{US ba3$d hospiialr rsay !e saf,.vag-'A
by plastis Bu.lEEry or E4y bs successfu]'fy sonvorted
to a breE disarticuaatXon.

t" fhe knee dlsartl'cuLation a.zputatlcns psrforned in
vletNaE rE6ultBd Lt! an sxce5sivg rtuBber ol faiaur€a'

E. Above the h2ea ,rnputatkns flecuentLy required fr:riher
: i ic i - :3ni : : -  . . i t i  3 :5 l -rck : i  t r r? .r i  . : j : i lc -u: f : i i : : : -

.1r- llDil--a ::ii:"::i-llt ::r'rr';.; i!-; :cle:::'te.1 l:rj:l; a!gsll:"*

batter but sl-so euifeted ircrB j.ac]i of sllin traction.

coB!!].sta a$d nor,Srda tlart€:n

b€ E€leetod tg 6aYc Eari!$ur
vlabls tlsBue.

(



III. &edEvac is a slglrlflcant f,actor itl tha treatognt ot
, Cagueltlas ard !fist be talsr iJlto accouErt by tha surgqctt

3r! aeLgcting E{Ir€ica-], toebniqur anal sounal *".tgeuat.

A. Inttla]. rstft€ya]' iE Duch ssifter now brlnging uorc
6eyo*e$ *ornd6a to noFe adv"Jc,e€d traab€ot facllitl.sar.

g. lnte]3'JedLate evacuatlon 1s trau*atlc to l!&ge,leit
vorlrrdBr thus thaio ia a va.risnce betwglrr the con-
vBntlonel tachrtquea popuJ'sr Il' cLvlllal practlc.
and thos6 requued of the $lritury surgeon 19, for-

, varA i;rgafuefr! facil-iti.cs.

Xfr Tho gd<taltnr: for a.nFut6E Er caeualtlr Eolra$Elet ar|}
?ealefl:rsd-

(
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?he experience of Jorld llar 1l eJtd the K.re2r1 conl-li.ct

rs\reeled that sDeciiic toc|flLqne3 anc guiaelillss vers needed,

in thg care ef, atputee casualties. €ve!'y surdecn is lseueC

e ccpy of the NAfO liandbock rihleh outlines effectlveLy the

colteeiive es?eria{lce of n:"Litaif Eu:Eeons ln t!.e natlsgeceat

af vJ3r easualtles! The ohapter oa a:lputatictla l9 briel but

&at.s thJ€e pertiJl€nt polntg.4

fh6 ftr$t^palnt 1s r€lated to sur6iea-L tschJ:iqua.

Anputatian Lovsle [uat bc Eelgeted to sa?s EtJj.5u'l letgth and.

to salr* vlab18 though &r}a€€d tissues. Tha autholt ricognizes

a tqrd€ocy rf tta*-Dariena€d FlrrgssEE to aliPutatB too hlsi

oncB the asitU d6qlsl}.a of a$putaiid! haE be€r maee.. gftelt

the surg€on att€repts to anpEtats proxl a.L to tha ae\rers

lnjury or infdctLoltr fo:gettit€ tha.t e portiss of the ilrYolved.

part of the ertf,lnlty lgay be recoverable one. t'he oor€ tlrreat-.

ening dlst'al aEpaet hs* b€ett resov€d. In addLtion slrgical'

tre-ining c€rrtetE ln this aauslfy perfo!]! arpuiatLons pri-e-

sril.)i fer n?sculsr illseaset ttlsy e&lhasize in their teach5rg

deflrd.tLvc la?tlE of araput'atlons estatlighed for raple

rocoverlr and tlmsthetie fftthg.l fhls dirocts tie atieBtiqn

of the sutgeo:t aeay fros! ideag of EtrLct debrldansni and

salvags oi e,11 viabLe ti6s',re toFare iCe3.3 JI' definitivt

:nJu.i 'r : i3n:f -

ine seccnd Fgint relares ' , f ,  J.?u: ' . i  el.ostl .c'  i) : i5a: ' l '

elosurc of --t'Jr:It ?our:.ls 1s ab3olutell./ caataaincicated. This

{



i6 the same rerlneiplo follolreS 1n

uer vroundE +ihich are debflded :xd

avold infectlon'

ilie ne.ll-egenent of a-l-1 other

newer closad xritrarl,ly tg

The final po int Is slrir tractlon. but it ls :rot

enlhaslaod adequatelyr It is ;aentioned. to be !rs3d. aiter

stunp cloaure. skin tractlon ls not Eentlonsd ln thg

lnltlal nanageoent of, tho open stuap. It ls net bdisa.t€e

as e neers of effeetlng si;unF closrae rLthout surgerlr. gb.t;

lnferanec ts tl|rt. !os? stuEp vcunda shoutd ba c].ossd e'.Egici
c\ atly try deleyed prltrary suturq.

A conslderBtlotl not at al'l adcreBsed i5 tho ref'atisn

shtp betweel sturp r,outrd o].oFuras and tine of eYac.latlon.

the NAto i*Bdbook does recoou'lend de]-syed pr!:atlr e].osur*

at seven days aven if th* esu.i-ty is stll-l ln the f,ohara

arear fhsr€ iE no diacussiorr as to llo6Elbf'a contralndlcatlone

to evacuatisn for son€ pePicd of ti-Bs a-fter st',.LEp t|ors&

clogure by a€ana cf ds1.a&'ed, pritrar? sutrl:gr F'u!'thefi0ors-

?hen that optlrcel tille for del"J'ea prinar'!' suturE ' fiYs io

€e1'e}1 datys' iF eoLnciddrt trith an oportrnl.ty Jo:: ar3euatLont

wi'-ich ehould take FTgccd€fice? It ls evident to ne tha.t a

ol$if,icatlon of thb irltBrf,el3tionship e-crd":ng these factorst

l.e.r d+.].elred priln3.ry elosure ol t'\a sLunp Yourd' usa of shlit

ire."tio;r "Bd lire of e1',tcu.1tion, is t:2eded.

t
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Generel Seview

cTer a tr? year period frcn i953 f,c tg?ot I collectod

cltJticel data on 410 anPuiees t:'eatad 3t VaLley icrge G'-nera1

iio3!1ta1. Jurlng 1958 I ran a 6enel�:l orthotr)edic uald of

c'hi.ch alrroxlqatel.Y 101 vere esputee clsu3fties fro$ viet fl"n.

'l-hs qhief of Surgery becane concetl:ed bb3i en?utee r4aaaeoornt

ha.d becoue an increacing problen at Valiey Forge. Incraaaiag

nuEb€rs of anlluteea 'tera a$iving. r'|IB?ute9 casualtieg gen-

erally rgquirod I6ngar then averag:e e'rrgical cBre and reh3!-

llltationr. tbgy wsr+ accllnu].ating in inqre&aing nunbrr8.

Al1 th6 aroputea ca3ualtlss required ltedj.cal EYsluatlon Eoard3

and PlvsicaL gyaluation Boards, Ai i:hat ti"Ds an adni.nlstr-

atlv6 baci3log eauged an eYe'r grsatqr aecuEulatisn rats- The

probles.!yrs bi'hr rghtrd by incre.si-g Con*gressional- i:quires

as to tb. plieht of tbos? lndiddus-1,s.

i{ltblr the profgs6Loial EtJ|iretulB ol ths hoapitait

ths a&ptrtse casueliieB rrrrg undsr the caro of n3jry phJ'slcians

or} atr .indivi8ual ba&1s ard 1trere *ithjll se?etd d"peJfu€nts.

Atputee carQ nas uncocrdinated. ltldividuol"s \tith Eiailsr

condltiong ssre treate4 by varying tech:rlquss, sonetioasl a*

percei'red by th" patientr contradictory in naiurer iio 3ta4-

dard procedtrr"s conlal be assuned by nursi:r3 cr pl-.ysicaL

r:: + r:1_:, f,t r.i i.

, i jr 1 ;;alr. i i t i tF : t1J :i-ven :t: ' . :: i ;hcr:: lr .c eJ-'a!!ish

al1 anputg€ sanlee to direct and gur:erni=a ti le care of 1j.!

.:r rt??-s ia, ta3 !,csDitni ' t i ,e :: ' :a--t i j l :gc na^+,i:a elre cc::-

\
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Eunned l,.y organleaticn of tiie 392'vice znd do1'glopnent of

irrocedurB€. rt j.;hen besana evldent that our experielics !l:'3

slgnlfic.mt and !:rcrih reccrdi:l3. the cbvlous :reaJra to do this

$as to preserre tha ho8lltaL lecolds for :?uture referenca.

Unfortulrately ths raco"ds Lcft tle hoslltel 3t the tine of

disDosltion and cc'lLd. not be reeovered. Sirerefo:e' I estab-

]lshed a duI}licats research f,ile on al-l' patlents availabls.

qh$ flle 1n*ludes ser!.af. phcto3raph6' lhotocopie€ af, psriin-

ent xrays' copies of tertlnent suifi[alies anal ptcgrose note3-

By thB end of Jrare' 19?0' thE flta includsd +10 clsest lt ie

to that polnt ln tine that the folLoieir:3 dat3 r6fe"s. It i*

ny lnteat to ugdate the r'tLe periodieaaly to jnc]-uds anl:lol

questionnalies. firis rqill esta'olish a lcng tenn stualy cf

a,rirputes casu4lties e.nd their probleqs a.1d dsvgl"p a deia base

for a ccrc^]Jaliltive alalyels of th€ reh3.bllltatioE tecbni.qu8s

used. neLlable infcr.|atlcn of ti':is sert does not exist in

the litBrature tod4y.

tablg 1

Ad::Jeslcns to vauey for!;: feneral i{ospitsl of orthop€dic
Fat!€ais and ABPutsg Patientst ihe lercerltr3g

Relailo:rship of t!1e An?utee witltj.n ths
!oia! OtthoPeCje Srtup

Year ortho ,ll!p ?ercant

: : - ) 1 |

! ) ;o

\  ) ja

1 ! 1 3 1  ) . .

\31, L )
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-An in.iuj-ry ta tle lc:Dii:r1 ;'c3:.tlaf in June' 1973'

reves-1ed the dlia in teble 1. Data pr.lor to 1967 $ras nct

av.?iaable ts the newLy !fista1}sd coiputsr, 3nd tha data fog

1970 'nae nct yet eonplets. Coluisr 1 !:sfers tc the ealeDder

yerr. The third coiunn ls tl:o t3tal nunb33 of, ajiputee

patlenta adnitted fcr that reap3ctlva yeRrr lrhtle colrusn

2 i6 the n',L.ab6r-of orthoped,ic adniasLsns lnelusive cf

aoputees. The Lagt colust rsveals the perceniags of ort&o-

pedic ednisclqls that ar@ aroputees. As caJr be sesB, ths

nu.Ebrr of aqpui66 enqt orthop;dic adaissiolts increasaC each

year, tut the peremtags oi anpntee casda].ties doubled froE

7 to 15 percent. Although I do ntt haYo ths d3ta, i'l is riy

lnprcsalar that therB 16 a slight decrease ln adr8isalcna ior

19?0 but a psrsistence of tho rel-atlvaly hig,,h 'rorcqltagE.

fable 2 rstlfiwB tha €3olrp!n€3 of the records that' I

havs so f?.r eo1l6ctsd.. Grout A repre3ents !"tients liho lters

traated and conplet€4 dlsposition p?io? to 1 Fe' 1969. ?hetr

the anputos ssrl/lcB !,tag estaulished. lhis la a Eeloeted

6mup rather thar a randofl g?oup siree they vere probl-eE

casss that I 1r'as able to reeeli after their cepart'trre. I

!.rag abLe to reeover enouEh lnfornstlort io ostablieh an

informativa iile on only zt c.\3es f,ol greu! i. Group E

fepresetlts the 115 3nput6es ,thc ?ere sii11 arsi:!1sd -Lo tho

j :ca:1: j r i  l i  in ;  
_r j - : re i i1 : t t  .  a : r .u ln i r i l  1- : t - i - rc?- : {11 ' l r ' i - : ' r  j3 l  i ] l ' - rn .

:o'bh thgy and thej"r rscards qers s.Lil a-"aiiable for rectrd

keeglns purposgg. j- iosevsrr r�.ztrt gf i l l is r:r 'crlp l ld co.1pletec

I



Tabl'e I

crinlcaf, B€cotda of AtBputce Patients rreatcd at vaLley Forgt
Generzl. Hosp.ita.l. Collecied 3nd Revleved for

Analyills. of Treataent feehniques

( Gl!np fluirbgr ot ca8eg

B-

total

115

200

7o
410

,d
agr-eatnect tna
bArrived aafore
eAdalsslons for
dldoieglone for

ilislosltitB codpleted by 1 feb 59;

and otil} lr ho6p1t5X by 1 Feb 69.

12 nonthE' 1 Fab 69 to 31 Jax ?0.

5 Elonths' 1 Feb 79 to 30 tune ?0r
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po61tlon, ?hei'e:.l: the : 'e;i 1ir-.retr 'rterr r,xl csQa. to the siresses

of reor;ania.!t io:1, ete. '.:rcup c :ncl!, ir ics 200 p-ii lutee ac-

rli36ionE for ihc t,rreiva nqn-"h ]rerioii fror:r 1 I'€b' f9690 No

37 Jzt-t f9?O. 11:s iTrcu) lc ', i .e:to',: i ]-.:-:f ic.1r-t i: ' .  revievr-

!n.: ' ihe eifecti irerecs cf t ire tecjBiques I !o110{edt tn i;}.at

aU of iijls G?cup cslaB ul]dor.ly direct :na:lalgenent ior tilgh

entire stay at Vall€y I'ortie. ?he fin:I Eroupr group 0' is

?O patleuts adnitted frori 1 Feb' 1970' tc 30 Ju4*l L97c.

3he!r initia]. earg care r$der $y sr,parvision' but the majqF-

itjr are ctilL under ve.rioEs st:;es cf nedlc1l ca:'e aItd

"shabi,l i tatlcnr Theif, lscords fre accc:dti lgiy incc'ip1ete.

Tabla 3 prese4ts a brealdorn of the 410 3"$€ studigg

lato t;i,Ii"s cf inputatlons. A( r,eetls a belo-,e the ]irteg al::p-

utaiLon of the 1e3. AK referg tl arr slc'a'e the ;siea 3.:oputa-

tion of tho Lez. v/E Btauds lor a-ny aaluiaij-on of the ul!€r

€xtre:rity ac aza. t*/Z neans $ultiple extrealty or Ef,re t\an

ono extr6E!1ty i3 lost. Tllis tab.i-e rvas cctapiled tr reprgSsit

tha sgectru:n of the dejres of lnJu!"J t:1e caEuelties j l"ve'

sustalned as ',re11 os an ind,icr"ilon oi 'tie clnilltrent of the

n:edic.r1 facility in their ran2;,ien3nt.

Patients !n thE U/E colu::l re!f,4seart the nil.lest of

2reqitt'-tion nan3.F,alent orable;rc (5ut not ne:essarl].J of -:hs

deqrea of di54bll ity *f i?:c f-i.n:rL cutcalrg), l lhis prcble:l

l : i t t l t33 r- : t -al : : - l  : : r !3ena:]  J I  r : , :  _r---r ,  ,  rr  '  'a- - : - ;  i '?

:retlent to b9 arbuiatoqi :. iree i i !s cansistent Tri 'ah glavatlcn

and Droteetiorr 9f t i,e i-ri. iuI"t: l el: j j l3:-t: l '  These 6t' l i ls h9:1

\-
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' I .b l  a  a

listrlbutlon of Anputation Sltes

(
Group Ela Atsb v/E' vad l,'otal

A

D

Total

5
+9
B6
'l(

L75

{o

56

t?

r09

. )

700

7o
trr.o

o

14

z5
I t

57

13

tr1

a)t

(

B8e].or the lrr3e s.sputatlorl of the 1clrer extr€rlttj..
br\bova 

th.s &naa e|Irputation of the ].cner extlesltyr
-Upper 

ertreuitlr saputatd. o&,

ItiuLtlpls ertrenlty arDutations.
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pronctes hirl l :e: noral-e tr.d e i:-ore r:l l1lat and opti.uli-stic retuEr

to ncrli:. l  actif i t ios. \ 'nry' l i t i ic sur'; icl. l '  nursing qr lehab-

il l tati.ve supircrt ls nsce:: ';a4'. fhe trq'clt ital!zaiion tir i ia ig

usual-ly leEB thalr the a.cl::ni3tea.tiwe dis-. 'osit icn tlne- f i ie

i l i  cclun: r-€9r'esents the next level .f cor,rp!,exity of dlsabi].-

Ity and nana;er.eDi. ll'lvlng a. portion of ihe leg alseni

lmposes bed re6t ss th€ nnJ,y llloans by rvhlch signl{'ieant rest

anl elevatlon of ti.e 1il:b can be 3tt3-ined. 'q.lnbulablon and

sslf-cars aro restrietcd lor trtlonged ieriods Fhich aiEpl-iflea

feetL-"lgs Df ar.xlaty sr1d inseeurity. ?ire lJl ii|16 these sa.tse

pro!19ns as the s(' but the !'ehablLit tion ph3se is liore pro--

longed and coa}lex. lhe lj/E group is Phenonenal-ly 3ooplex-

gh€ FrobLens of harin3 fiors th311 one tirb abso-',t ie a ge4-

netric ?rogressio!: rather thin a l ineirr one. l i ie lnit ial

constitutlon3l iecovery fro -tl,e se"€re i."riury i5 ususlly

r0ore prolorrged. De-9fasslon ard oiher :ogrs cf 3nxirlii' becol'g

ths noxt.:lajor lrcbleB e:.'ga. ftlbulation, sg1f-,]are "xd

activit ies of daily l iving b.colie :1noei l;rpos:ib1e hujrdlea

dug tt proloi:eii ,5ed re5t' repsated sril3e:J' 4ij tha coiulgxitlt

of irrl1t:ple lrosthetie fi i t ln.:s. :rioqe:s r€.iulre: a fantagile

effof,t on the >srt cf tlle lndlvifurll :):ltient ar'!d a rlassiYet

ccordin"tsC, qtntinuLng c.l lrri ine-"lt o- lrre 1-.r 't tf 3l-L the

s u D i r g l : t  c l c i s n t g  o f  l h e  i i ! i l i i : l =  3 e - s i : i .

l l _ r :  '  i :  : ' l : ' : ' r ' i . ] 2  ' ! ^  '  i :  ' i r . : . l  I  j  i l  - '  1  1 : ' 1  ' x - ' a3n . : l ; e

l]1ir l t l :Le a,- ipri ie e s. i lul i  j --: l ie a:l ! ! i : :s rel jres'n';ed f i4 cf

t?tr! in b:ih iror)ps { l  :nd D. i :"- i ' -r! : ' !  rev.: le t j . te
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najorsity of this grou! being n'-!lii.?lc a-ntutees, ln g!'out D

the r,ercent.r-3e is j-cvor thi'.n tle cther three grcu:J6 because

a.t tir?t 5erticu].ar tiine the ho3]ri1;r,1 Fclic/ "v€rE to transfer

EuLtij:Ie arluto4s 'te ihe yateran3 tldtldlrisiratj.on in lrriority

3nrl eirly in i l .cir tro:rtt ie;rt.

?:e'j? ts la dlf?erent 3s e siltlsiis:.1" L.3Jup thEn

grcups c ard D. croup B L$ a distrlblttlon based or oesurarca

al}d acc'Eu1::ii"n rateg cJ:c,blned, Hltr5.s groups C tnd D ara

laeod on occurlnee rete {l,oie. Srcup ;l ag,iln i,s 3n itrter"st-

Lng extra Srou? rgrel"tgd io oitbe!' cc:ur.rflce or .1s9u.1;uLat-!oa.

tte lncldence of ulper t-.rtrenity n-r-cutees h,as gen-

errlly eonsist6nt wi'th €:peciltion at 72/. jn bcth groups 3

aJr{t C but sor,lslrtat h.iEhe! in grcup D at X?f;.

The ratio of lK 'to AK anputeas is unusual. In group

B j-t is 1rlt group cr 3te and gr€up D, 3:1- ThIs suggests

lnpxovlng suigiq{- results i:i saf'vagin€ rax!r':n len'gt}.r

It $iF,ht elso b3 due td a progressiqn ef 1e3s efi 'ective

oleniy iyen:1ors, but this i.i inccnsistcEt. ,!he iorv railo in

groEp E !n'if ba dltt"rtl-tn due ac iha iccrlnulatloa lactot.

{he Ali "ehabttitation tine ls longer th:n iLet lcr ti.:e iii,

and, if Soth types $ers kcpt ic *J'e eoinplctio:l of thsir

treatnent, tne p-cct-rnu]1tlon of EKrs ?3ul-cl be less tt1$ of AK'sr

Jlo$ever' the Dtlial/ a'9 ate t:r '1t *'3-s ic ta'rlsfe} i iha AIi 's to

: ; ia -!, l j r ; ' r ,n3 j-a ' . : :n: -. t ta1a i an lr: ' :- ; : :  ' : t  a._:_l!3i lc1 Jf al: , ! : :

treatrent :,r-4d to reini!.I l]le F-,[r:: :j iecle 1.Jcr3 no caiiD]-iC:i;

t i i ) ]1:. ' ;he .-. c.r: i ;1i ' ; i -  xr f . : .rtor :n: ' . : t t ir  
,*; '  !  i rra ,. 's

. -



11

(

(

thus the r..t1os lht..Ined El'r o,,,.I..t reflect the true i, lciCence

:T.t ic s.

'Ihe slrtD€' s irpuiaticn

, l h G  S . , . F e . s  . r D u t .  t i ^ " r  i e  r - : n - - i  " F ' t  F r  t h -  i . l e 3 1

bel-o$ the lr,e€ alrrlrute-tion.3 A:'.y latient, l,'ho, ei the tiBe ot

inj"tid debrideii€nt and anputrtlon' has a viable heel psd,

nugt be co$sidered as apotectial S}*e'e rllutatlon caflcidata

as "- finaL result^' Revle?' of 3l"I the B7- recards reyeeled, at

LEaEi 36 caEes jrhich feLl ryithin tti.s c"lterlon. LesB then

50.{ res',:1ted 36 succe€aflil Sy-.e's stLrpg and liaLf ,f theae

have p3rtlaL loss of their heel i:aC. this. ts a dj.srra.]-1y

poor rosult. Detaifed re?ie',v of tFsse reccrds reve5-Ls the

rea6o1! io!. this fallure F-nd the lrea]ls to csrrect tr-is pro!1Bt0r

A 9oi fal].u:'e r3te occured eher the foll.lring st3t)s

l.rere foLlo'sedt

1. cn the day of tnju4' su.Sical- debrideltent
lnc.ruded opan a;lkle disartieulation e,1d dls3€ction
of ihe bgel Tred frota 'ihe caicanieus.

2, Tle lround {,.9s lraeled o:re:x.

3. the ?atient \vas routinsll- e./ac eted aPay froE
the r-nitial rirea.tiient feciLity.

An 8ol succees late !'iih s, gofi coti'pilcz.tion rat6'

1.e.1 vound infeetion $11 partlal heel tad Lo$s' cecured Yrltb

a , -  r . f l -  r - , i . ! i . :  i ? . : 1 a : r : ' + t

i ,  : i r  "he i, iy , ' i  i r l  i ' ; f- ;r n,:r l i3:r1 d. 'r: lLlg:r+n;
:r.!r i ' iei, l  pen : ir i i le di"S..f- i1t l1.1-"r lon i^nd i istectl ,on
gf tha heel pad frotn ihe ealcane'Je.

2 ,  l i . , h e  1 ' . - . u ! 1 d  1 ' ,  i !  l I r t i : :  l _ i  l c l i e { l  o _ : " r .
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l. lhe i)at j-.n-t rc:.ri.€.j et i) ' .e !rrj--i i :I treati i,.nt
faci].itY.

4. -.\t 5 to / days aftar j-nit la] debridenent the
paiient is retulined io suraezy by tle gere
surgeo!}. lte perfcrrB delirJ,'ed D:iirarl. c].os'JJ'e o!'
a  ce :gnd s t  ge  SJTers  1 !occd 'J :e .

5. ivactution ocears 2 to 3 reeelrs aiier -the IeEt
surgical procedure.

,1 lCOf s,.]cc"es Plte 1r'lih no conplications resuitsd

ln sgven cases ?g follo\\tgt

1. Inltlal debrideE€ni ilrc].udEd reEDysI of orJJr
Aevital^ized 9o!-Eion3 ci tl-!e faet ever. :n the
Draaence g.f oper. frsetEres of th€ cai.carteua
at!d,/or the tatun.

2. ghe l.yr)'.]ild:l'as dre:jEeC o:Jei.

3. The flaij.ent !r:-:s evecuaieC :'outino.r.:' to COtitS.

&. ]! defiRitjvc :,iyi:re's i)recedure ..ra s lr€rfomed
under ideal ccnditiens in CJNUS.

The key to succssa or failure fies not with tile

technicaL proficieney of ih. su::geon but r'lth tha Jurta-

posltlon of d{tfinitivd surgory with the trBu$s of evacu3ti6..

Diseeeting tha hell Fad off cf t;ie ssl.carleus :s no dif,ferent

than dsveloping any akin flap in plastie eurgery. lio self,-

respeetinS llastlc surgeon iets 3 patiezrt wlth a tenuocE E&ln

flap A6t off ,'lis $srd rrtil j.t ls sitisfactorlly secured. lt€

hesl pad cn4e t3ken dc.r,,!t is -*aced ir: a nel' position ',rhiefr

kil|.ks tbe }ostez'j-cr tibiat ar-tary. Tied tbe flsp is trau

i  r : ) tb!- l - i ler i  iY cr iJ '  ?- . i { . ' , : . : j r i ra 1:,- l  : r . i t l  ; j : ; r j : }a. :d i :?

' : r 1 a , : . t : r  ) n r  i t 3  j  . , - '  i . a  1 . . . - } :  : i . )  l ,  . : - t : , I - ' ]  - : , : l - r : . : . ; d c c .

itilen tite fl.rp is ir'.-cbili zeil !y ilie tec:rn j-que f,.r- 5uiuro e.s

, l : : . f  l  j f  , i : i ,  : : ,  l e i : , , : : C  : , t , i ] , .  ! . J  a , : r : i i a :  . i -  j t  : j : : , : .  1 : L :  j e  - - , : t : 3 t g

T
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lr?cecr:err tho re:L:Its !,re :alkedly inprnved. i,olrEv€rt

the oonll ic"tiono seen after ev3cu5ti"n are stfui unaccelt-

srly hi:h. lhesee lnDlude vlou!)d bLezliciiri"l, lnfecti"n a-n(i

2artial loes ol the hegL "Jad. "ti,en ' i ire i i inc.loot i6 tair

in+"rct, dan3e:: lf i i ' .r:o$bc.j1! Jf t lre !csierior t ibial- a!'!ary

is negl-i: ible, ".: 'r i l  a:r€ hee! ??-d surv!"ras evacusiion rj. i ;hcut

inc 1.1ent.

The ortEiral lriilcij)le cf na-xiirizir:g lgngtl avolds.

thls problen. thg attituCe,. so prev3lent, thet 4effulitiva

proccdu:'es dcne early rrill save tll'.ler !s tha source of thl.a

!)Foblen.

Below the B,ne. JrE8ut"tiqns

?hs aert best grsup aocng tl:e 8tr's are tha s:ftre' B

fallurss. ExaEIrt for tht !€crotlc heel padr saxlnun cal'!

Length has -oeen sa.]-vaged. DebrideGent jlas to be reptatcd to

reuove ihe heetr p"d an{i the erpcsld cartllagsnouo 65tds of

the ti.bla and the fibu].a, 'Ihe stutt.ls then heal 3fter alelAyed
(' closurBe o? lrith akln tractlon al-one. llav.lsion-af,. 6t!Ep

s':r€€r:r cEn t;en be acheduled ut'tder t;ie oit5-:":!1 scncitions

of, a he.rl-tby ).-tient' a ireilitlry stlx:p' I stabillBod en'tirotr..

nent 1nd a nedical faeiLity insiitution.-,.1lred to irest sutporf

this pr,ti,eRtr

- .c l ' . } j  j . - .1. ,  i i , . r  , l l : :1? r . , j ,  : - , . .e: .  . r f - t ! .e 1 a?i. l -  9i  
-r7;

D--t i . t is r i i i - ,  
' : te l f r I  

i l r+ i ' t i3. j  , r ' i ! , - l1r ' : i : . ' ' : , .  i . i  " i  : ' l : r - iJ -"- . ie;e

th€ nurnber ot bglcH tho knee siputatj-olE s'!!;nils i,.4ong the

t l l l  ' -a i i r ,  : , r . '  : . r t .1  i :a :9 - r i re : -  2 l r l  :1  :__  .  ' : : -  i r . I  f  . : ' r ' : i :1 .
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The irrjori iy of it: ' .asc ',]: 'e l l l i-c?r.1f a:-.putationg thrf,,;Ah thg

ru3cli-La! D:rt .-. i:" r 'e ie.l lyi.cre cl"! 'c:: lr.t i .Jn a:' ld j,eal"iyrg :re

clrcei-1.er:t. fbe surl.;icr] tr:chr!].iue is t:np1e. ;ui a .ii" j crj-ty

of r,r!lit".r]' F.:rc civillsn slj34eorrs insist that' !n tie

unconp1icited caSgr 3n ea:ty cleil i i i i :ve prccedlire ;rv'-s ' iho

i.divj1.l:r3l r: irr:-d nvrlr: ls re-:e?--".: sl i l ' : try. : jr Lhe i ine

such a sase react eE the CCI:USj ho8!1ta1 he should be alreaCy

he?.led "-'r'!c quickltl fltta;d flr ?- prostheals ai.d s€nt cn liis

rvay to looe r:d c!.vlil p.n llfe losthlete. lt j-s argltrient i5

Eensiblg anC ccnvincing esi;ocia11y after aseing sovera.l-

c"..ses vlich fulf i lLod tiraee e'ntant!4ns pe:'f€etly.

The data ?resents a diff,ereat licture, 41F of the

n!.d-c:l,f Ets's'rere sur8icall"""- closec Friot to evacuaticn tc

VR11-6y Forge. ObviousLy, these arg selected c"ses iri th3."r.

the $or6t c?ses lrero left open. fhe bal.a:'!ce ol 59f., Here

left open unill arrival at Ya-ile1' Fef,;e. ?he renulis of

the early closureE are thet 4J+l sueeessfd-Iy he.?-Ied per

prlll'fir lrhelers 551 failel due rc gross iniectlcn. ti:e villai3|

agala i-s the trauna of eve.cu t!cn. t|.ese s--ilo su:'gecn3 and

case3 '{o!11d heve a Lcsg than lcl f,ail-dr. ratB i.n 5 si3,bil iEed

envlroiriant.

fhat of ihe ccnientlon thei' .n the 3ver"r:;e, t lr le iG

:;avea1 bra.-' ja9 i!,e l,Jaaesgit ! 'ei 'r. i ; 'ea :..1-, 'r.1 -aa:^_^ tl::.11 xlcov-

t r : l r  - � i : " 1  r_a :1  : , : ?s_ ia . - . i  l - c  i r r t - : r a .  : t r  : " ' ' l r l : i :  t : . i a '  :  a l : l : ' r : 3C

the hosrpit?l i?," bi3n t ino i i tn r.! 'e i . ' te cf i l  j  ! ' .r-: , '  io the d:ie

ci sn1),r: ' . t lon .t-ter ec'1nletjrrr !r i  t  ! : 'c - '- t '" ' .1- ?1'. ' l  i .- t isftctoly

{
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elosure prj-or to ar?lval in CONUS avers.god 11 norths ot

hospitali zation. Thls crnpares io a 9 sonth avers-go for

those left oFen untll effiital ih Co|:US. Ehe norbiiilty anl

].oss of iirae sustained a$ong ihe failul.s cf the ead-y Etlulp

closurea fa.' outwelghs the benefits acerued to tile plnorlty

ol Euecesgea.

Another group allong the 230 tsK stunps rer'iswid. ar6

reprcsoni€d by 14 vsry shoz't stunps rrith 3 cr Lass inohes

of t!-bia rsEainjng and inadaquats slin to eovs! the siunp

end. Of these 6 hava "etainEd hne6 function by th€ succEsE-

fuI uaa of a pedleLe slin flap to repls.cs the def,iciency jl]

lu.]-1 thichxess skin. Another ? wsre converted to kn€€ dls-

artlculation stuops lrith fu1I end bearing capaclty. 0nLy 1

iyaB ccrrvarteal to an Ati. I ar-rl ccEicerned tnat there ara

seve]lal AE'E nho had ths6e te-o ottiors reraoved by i:he lnitial

surgeot!. Agala the sjxple irrlnclple ef rlExiaulr length uust

be pararou.rt, Coneepte of, dqflnitive rnputation su.rgety hae

ns place ln the lorrard echeLons of 19a-r sutg6ry.

Kree DiEarticulationZ

I r--ava lnc]-udBd. itr the Ali category the lrnee dis-

articulation aEputatlon ',.rhich is ty deiinitlon not abovs

th€ bnee but througll,th€ hxeer It is fungtionqlly the saBa

: l- lre lc' lee :.c::cn ls l-ci i i  i i1 e:i i :e. :r: t-ee, :n l ; ] .-- i .s s": ies

i:-,r:e r.: :  al aarlCilai-. !  -o: l i r"s ai3. r i i .su.l-arir i  ai ' te: i i let: '

init j .e-],  surgeri '  in the for,r 'ard hcs?itat. fhe succass raie

1. .. ,1.t ?7.. . ,  a_-11i.:"; t ic al.r f . , i i : . :  .1a 1:i  . i  r '" , : :-:1' l  . j i t . :

t
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converted to a hlsh€r AK Level. Tll1s night b6 entirel ']r

;xeu6abi€ had the iL!],ent been i1 naxinlze length aild defer

def,ir it ive AK revisioY!. 0f the iailure6 not one case hlstoly

suggests this. in fact, dvery caae had flaps for.leal accord-

lng to the textbook ddseril:iion of thls defi4ltive proceilure;

f c :ndra the perraniag6a evoll vetrse! 7 ot fn€' 43

cenCidates arrlvad at Valley lorgs as very short EK stuq)s.

L,ength hs.d been naxlnizEd by the lnltla]. suF$een. those 7

had tliei-r lmee dlEariiculation performed at Valley !'org€

$ith a 10og succesEl rato. fhis le3ves a €roup of l5 open

knsE diserttculstion a.ttempts in viet tlen Y'ith only 9

suceesseB. Or stated. anothei n3y, t.1eue Yag a 25F succesg

rate and a 75ig fallure rate'

the failures rfgle cqnsi3tentllf due io rnarked

retrastion of ?,-h-at itas adaqu4te soft tls3ua !,itit the

cart!.lagenoue feeo:'aX. ccndl'les exposod and irfected. OnG

stilpl€ welL kno*r teqhniqus i{hlch calt reversE ihis setr:ctioa

of soft tissuB 13 skln tractlcn. Skin traction eas abseat

1n every case tbat failed.

"dnother sig1lficant variable ir1 this serias ls

early !|er!'ld ctrosule. 0f lhe 36 lglee disarticulations ller-

forroed in Viet i;3 , 23 ltere left o!,en and 1-1 ?ere clcsed

by d.olayed priiary su'Eure. 22 of t i 'e 23 lcit o?en iaileC'

: i . : :  l - r i a i  i : L : a ! . 3 .  r : . ' i i - r t , l  : I  ; ' r r : = : ) ; r  - : : 1 , r  : : r  l r j : i J  
' _  l ' : ' _ '  -  '

,r€elis ir i,en sli ir i tr i: i :.gix ;,; s;i j- l "r 't ia t3 ir in:t i3uy rs' ' 'erse

the sgfi t issue ietr:^cti in. -n i l iJi i l-Dn ii ic i.elrur reas
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corpensaiing for the soi't tisEue retnlcticn. I i i-lnk it i3

correct to say that open lmee disarticuLation in Yiet ll.1n ls

g:ralalrteBd. to fait. 0f the 13 case6 closBd by delayec pritr-

ary 6uture, 6 "rere successiul althoug.h a].I vere irfeeted.

The suture i)revented the soft tiosus ret"actlon' butr i-hen

subjeetac to the trautta of early eva"uatloB- vlithout ths

>-ssi6tanco of akin tractionr alL vcunds failed.

Succass can be elose to 100i it thLs d"ta is uiil ized

in future dacisio4g conaetning clxciiates for knee diEartic-

uls.tion. yau eu* tavt Es.xintrl' length. If s portlon of the

tlbla can be r€ta^inedr svsn ltllon tbe ls'lee jo:.nt is 5.cen'

ths lnsertlons of, the thLgh Inusc]'es on the tlbia prev€nts.

narlieA 6oft tissue retrastl,on. If lrces disartlculatioE ls

forced ty cl,reunstanqes, susces8 can be saLvaged by'

i, the use oi contlnuous skln treetlo[f 2' tlxa use of

delayod prlnary closure @nd 3r the avolddrcB of, avae!:ation

!rnt!} succdsa ls estabLlshed.

hboYe the iklea A&Put€iiotr s

a allscugsion of nbove rhe lqlae arnputations EilI

al'r"ys bring atr lnage to ily alnd of i-e.!1st f '�aw aIL too ofi€t!

at Yalley F.rge. lia ls usua.lly ?1 year6 oLd arrlvir€ froo

,Iapan vla Air Force Jet' tle i.s exlaugied' in iain: sone-

1r -an  -1 r t : o  , ?  L j - ' i i e .  ; one i l : : + . :  . j : i : t i  l : r r aes l+d "  I . 1 : - - t l  l a

e;:,i::]i1i,_:.n r?re1j-G all? ;o j ii ti si'j" :i 5:1e :i-l:'iiil i:J '-^ :-a-

tracted ?! '"h o.-19 ' .o four incl les cf e:t9c3ed t '3ne pointlr:g out.
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Sonetlllns h3s ia be d3ne i,o lirtert i:1is cornplic:rtlcn. ;,y

precon"ei'red idea 1?aa ihat elrin iract;cn !?as deotded}y l..ck-

ing. It i-s technicaLly nore dj.fiicult to ap91y skln traction

'!o th6 N: sturap. 0f tho 1.$5 AK 3twaps in this s€?ies, 122

rocords wcle ccnplete enou,g;i1 to analyzc thls lroblen. Cf,

thls group' 74 ngver had alry sllin tractlont 27 h:!d Inter-

nittent shi-n iractlont only 21 \ad ve1l appllsd oontlnuous

Glrin tracti.on. I th.:-nk thls estabiishes ina case rsiihout

quqdtlon that gkti tracticn vras not effectively utili3ed.

io ccntib,Ja the dvsauation of stErp wounC closuresl

I found 585 vere l6ft open rrhlle 42F .rh.':r€ oloseC lty delaysd

suture. The infeetiun r3te in tire tHg groups ware equa1,19X.

Tlte avera:e hosDitaliaation tiBs in ths tlro groups rera

e+ al' 12 nonths. In the staii series cf 6 cesee whets

dalal'ed prinary c]'osurs ?516 used in conjunction with cont-

inuous €Ein trectton' 100F healeil ger pria{n, Arlcng the

open catego4t rlthcnt skln traetion' 12 sas€s developsd

oste'lrqrBlitls qf tho dlsiaI fsnur requlrlng shortenlng:

rrh&r€as no gsteotnye]"ltl6 or Fhottening lrt6 fequlrgd in the

eLoged €roupr

Ths blg lasson here is ekin tracti-on. fil i.ire abEenea

of skin tractlqn' the closed teehrique ts oI1 a par riith tha

open teehnique. The opsn techniquE dccs nct re:so:rably

' i : ) i ' l i  i : i i  i i3u: 3-aia _! iae' i iD;I ] ,  3c a; i .?a:t l relr  l r l :  . i3ve,!)  js

requiring f '. iz-ir-,et sh!rl"ni,-,J. i cJniend t.,3t t?ith the

aproprllte use ef Bil i.n t*ic t ion' i l te csteonyeli i is rlr,e l ' l ]-.].

{
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technlqua.

Upper lttrelrrity lmpui3tlons

ThB uplgr €xtre[lt]' asputations $cre cansistently

nueh ].ess of a proble$, Skin tractlon l?as used !!Ech n"re

fraquently. ?2,€ had eki:: it!'rction befars errlYsl- at Varey

Forge. failure ts uBa lt dld oceur in sons casss that-

noBdral it and liv€ cssss of, ostec|!$/e].ltis resul.ied. Delayed

prinar:/ clocures -lcere utlliz;d in 19 out of 66 cases xlth

onl.y 3 of tlesa ccnpLlcatea by !nfect!-cr. 1l'.1s 8F l-nfeetion

rate ls reasons.bl€ ar"3 acc€plaue. fhe overa:-I :e6nlts in

thls gt'oup .=3e €xc€I.i-sni snA n4y "efLoct in perb the aevant-

agoB of skin tractlou. .t slgnitlesxt difference is reveef.eal

in tho n::neg;eneat o.f the npler versus the ].ower cxtrenlty

ir ths,t esl$rod prir'aw closure !9 p:eferahle i.n t:re uppar

ext"eaiil' but con{falndj,eated. Ln the to.'?er exirersity vh€t!

assceiated nlth e\.acuatioa,

Xled.vae - Positive and liag3tlve gtrfects

tied.evac ls th€ dlf,f,erencE ber.{+reen the coirvcnttcna]'

clTiliaJr pr1ctice of caaual\' eanageneni of traific 5nd

lndustrlal aacidenig 3.nA thB casualty li3i'1.1"jeire:1t i,n the

nll l ie:*: ln Viet t;: jr, t i :! lEi: ci-lr. i: l t ies ceuld ')e :rn 3adltio:Ial-

: : :ae , i  j-J: lJ : jr : i  :a:; ,r: l . :-c:.: i  :J,a!i ! : .1e5 -:" ,r : : .-.r_.: .  i  . :r : ir .r r:? ir j :an

':t : : lned blrt nel 'c] '  pl i3:red .,9 r::rss c.:g'JJ-!y n'31q3 9l clerai icn.

7n nc::t, e.tel: c:r. ':e r;re ir'!1, i...iicaL ;J..-r3 vtria'-.i: -1s )?e)?reai

.E
q
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The ptioaqr inf,luence nodern alr €vacuation naa iad

oR ca6ua].ty naria.ger,rent i9 ihe aelziag gpeed Ly tli'icb' BarJ

severelJ" lllJured casual-ties ere brougit to establlshed

surglcal facil.liiesr fhls explalnes the ujl|Isuai]'y hi€h psr-

centage of, bu].ti:de axtreEity 3lpuiees ln iliiE 6eries' f,t!

edditlqn, "iris piacoa a greater chalj.enAe on our rehabili-

tation cent€r's to retulzt ihese jn{lvi'f,u"-La to lrcd*ctlvo

civiliart l ifo.

The 'doccndary inf,lr.len:e oi evacuatiori ia very neg-

atlv6. ifufthe. 3eafirrard s-tacuaiLon of casualties 1€ na:ld3tsry

fot tactical anat loeiotical reticns. fhat j's r:ot fully

apreciated. by t?r€ najorlty of, phyEi.ciarts is tirg deLeterlo\is

€ff,ectE evacsatlon ilaa upoB casualties. 5!:e pt'ocess 1e

trauoatlc to aJ.l casual'tlee. A1l pttyslcla)ls receiT€ tileLf'

training 1n eentErs uhels tha accidEat casualti-es are etfnagee

u!}d.e! stsble cslditions. Xec!'ri\ues, vhiclr lttrk 'rteli a:1d ar€

effoctlva under thBs6 atabla conditiolre' 6fton fai]. unaler the

€ttrese of evacuation'

Gulds]'inea Redeflned

thls sef,ies cf caae studles of anputeee Cenonatratts

severel neeessary changes frol! eonvgnticnal- tes]1:1iques' ths

specific cilenges deseritied e3n be eotered by three general

t r l ' i . - " . j i - ' : . i " l l

1. ::.'",e 1 :ti:il,-l .Liil-l:i)l :nd i- j:-a:e c )nr/e't:'3ni_i

cef ini t i . /e l rccedi l res l . jh lei ' i  c: : l - ,  be dslef"ed t l l - l  auch t i i te



as bl'ro !rati.'::t enters a etabie enrrlronFent.

, \!.ar ^.i r^r'rn-tarce6 .1eces3it:-.te cti: i i tnJe:lt to a

definit i,ve t) '!e procedure, defcr en:-cli?tlon nnd ereste a

siabla enviroru':ent untll gucce;6 i-s .:s'lrgd.

3. tlse skin tracl;iorr on all- stueps tri,ene'/er ;:ossiblet

i{efalsnces

1. Crenshe,n' .A.. H' (ed.), c2rtbel1r E oDerativd ortho!€dic€.
4ih ed.., Saini I 'ouiss c. Y. r.iostry co" eh 9r7n9-785t
1963. .

latchr .ir tt. r splttl*rr A. u- and iic8addin' . r .  G. r

Joint Sur6, t
t 92L, 1954.

2 .

j. Spittlgr' .q. lt. ' Brqn=:r J. J. 3:tJ Peyno I J.. .it. ' 
.fug

antutation eerfonnqrLll-LIgs!3gg€. rJr bona e Jolnt
surj. ' 16-;11 3?, 1954.

4. U, S. S[Dez:jJt+".endent o3 gesr3se;ts (corirr.)r ittaerr:enev
ilar SErqoft' *'sshiEgtcEr GoYernnsat PrllttiJ€ Off,l'Cgr
L95d.

. t


