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The guidelines provided to the military surgeon for
the management of ampuitee war casualties are incompletes 4
gseries of 410 case studies of amputees tremied zt Valley
Forge General Hospital is critically reviewed to establish
pertinent more complete guidelines, Failurss of technigues
are identified and related to nisguided concepis of managew
mént. Techniquas within s;:acii‘ie categories of amputations
ara Treviewsds The greatest cause for difficulty is the
failure to apreseciate the negative effeets of evacuation.
Thres principlaes are yresented as guidelines for future -



(SENTENCE QUTLINE)

CARE AND DISPOSITION OF
AMPUTEE WAR CASUALIIES

THESIS: A review of 410 case studies of amputeas treated at
Valley Forge General Hospital exposes problems of
techniques btut demonstrates optimal solutionse

I, The experience of World wer II and the Xorean conflict
rovealed that speeific technigues and guldelines neaedad
to be followed in the care of amputee casualiies.

As Vound debridement must be complete and wounds never
closed primariiy.

Be Amputatidﬁ levels shguld be selected to save maximum
lenzth and to salvage 211 vizable tissue.

Ce Skin traction should be used te protact against soft
tissue retraction and loss of additional stump length.

II. The 410 case studies of amputess treated at Valley Forge
Ceneral Hospital reflact methods utilized in the initial
and intermediate stages of care in forward arsas a3 well
as a comparative study of the results of those methods.

As The Syme's amputations performed in forward areas
consistently falleds those defered till arrival at
Valley Forge consistenily proved successfule

Bs Below the knee amputations performed as textbook
dzfinitive procedures wera not in the best interests
of the individual.

C. The very short bslow the knee amputation stump, when
defared to a CORUS based hospital, may be salvaged
by plastic surgery or may be successfully converted
to 2 knee disarticulations _ '

De The ¥nee digarticulation amputations performed in
VietNam resulted in sn excessive number of falilures.

BE. Above the knea amputations frequently required further

) e T v = s e S 3 - = . - e iy
-.';,.-nn:i;.. :,-'3'1"‘.__'_{‘;-'_ ’149 Wl ._‘\__.'C;';’_ S '-’.._‘-".:.= w5 -T.-_-'.-_‘r'l. I_._-_:E_."lg‘.ﬁ.-

. 11 - ke - 2 . P N T )
o Upper sxizrsmliuy amputas zarly <losures

_i"i L3 1.3.
batter but zlse suffered from lack of skin tractione.
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Nedevac iz a significant factor in the treatment of
casualties and must be taken into acecount by the surgesn
in gelecting surgical technigue and wound managemente.

A, Initial retrieval is much swiftsr now bringing more
severely wounded to more advanced treatment facilitiss.

Be Intermediate evacuation is traumatic to wmhesled
vounds, thus there is a variance betwesen the cone
ventional technigues popular in civilian practica
and those required of the military surgeon in fore
ward treatment facilities. :

The guidelines for amputes war casualty'managamént are
redefined. : ' :



Introduetion

The experience of World War II =2nd the Korean conilict
revealed that specific techniques and guidelines were needed
in the care of smputee casualties. Every surgeon is issued
a copy of the NATO Handbook which outlines effectively the
collective exparience of military surgeons in the mansgenent
of war casualties. The chapter on zmputations 1s brief but
makes three pertinent pointa.“

The first peint is related to surzical technigue.
Amputation levels must bds selescted to save maximum length and
to save viable thouzh damsged tissuwes. The author recognizes
2 tendency of inexperienced surgeons to amputate too high
once the awfull deeclision of amputation has besn made.. 0ften
the surgson attempts to zmputate proximal to the severs |
injury or infection fergetting that 2 portion of the invelved
part of the extremity may be recoverzble once the more threate
ening distal aspect hag been removed. In addition surgical
training centers in this country perform amputations prime
arily for vascular digesse; they emphasize in their teaching
definitive lavels of amputatlons established for rapid
rocovery and prosthetie fitting.l This direcits the attention
of the surgeon away irom ideas of strict debridement and
salvags of all viable tisgue toward ideas sf definitive
aMpuiaiions.

The gecond point relates to wound closure. Primary

closure of stump wounds is absolutely contraindieatede This
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ig the same principle followed in the management of all other
war wounds which are debrided and never closed primarily to
avoid infection.

The final point is skin traetion, but it is not
enphasized adequatelys It is mentioned to be used after
Stumﬁ closure., Skin traction is not mentioned in the
initial management of the open stumpe. It iIs not indicated
aé a means of effecting stump closure without surgery. The:
inference is that most stump wounds should be closed surgice
ally bty delayed primary suture.

A consideration not at 21l addressed ls the relatione
ship between stump wound closures and time of evacnatione. -
The NATQO Handbook does racommend delayed primary closure
at seven days sven if the casualty is still in the forward
areas There is no discussion as to posasikle contraindications
to eVacuaéian for some period of time after stump wound:
closure by means of delayed primary suture. Fﬁrthermorea
when that optimal time for delayed primary suture, five o
seven days, ig coincidant with an ovortunity for evacuation,
which should take precedence? It is evident to me that a
clarification of the interrelaztionship amoung these factors,
i.e., d2layed primary closure of the stump wound, use of skin

traction and +ime of svacuation, iz naeded.
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Genaral Review

Over a two year period from 1968 to 1970, I collected
clipiczl dzta on 410 zmputees treated at Valley Ferge General
Hospital. During 1968 I ran a general orthopedic ward of
which aproximately 10% were zamputes caosualties from Viet Name
The Calef of Surgery becane concerned that amputee manazement
had become an incresasing problem at Valley Forsze. Increasing
numbers of ampu#eaa were arrivinge. Amputes casualties Zene
eraily required longer than'average gurgical care and rehabe
ilitaiion;. they were accumulating in increasing numbsrs.

All the amputee casualties required Medical Zvaluation Boards
and Physical Evaluation Boardss At that time an administre
ative backlog ecaused an even greater accumulztion rates. The
problem was highlighted by increasing Congressional inguires
as to the plight of these individuals.

Within the professional structure of the hospital,
the amputee casualties were under the care of many physicians
on an individual basis and were within severzl depariments.
Amputee care was uncoordinateds Individuals with similar
conditions were treated by varying techniques, sometimes, as
perceived by the patient, contradictory in nature. Ko stan-

dard procedures could be assumed by nursing or physical

On 1 Fabe130%s 1 was ziven ke zusnority to estadlish
an amputee service to direet and supervise the care of 2il
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summed by orzanization of the service and development of
procedurés. it then became evident that our experience was
siznificant and worth rscaording. The cbvious means to do this
was to preserve the hospiial records for future reference.
Unfortunately the records left the hospital at the time of
disposition and could not be recovered. Therefore, I agtabe
lished a duplicate vresearch file on z2ll patients zvailadble.
The file includes serial photozraphs, vhotocopies of pertine-
ent xrays, copies of pertinent summaries and progresa notes.
By the end of June, 1970, the file included 410 casess it is
to that point in time that the followingz data reférs. It is
wy intent to update the file periodically to include annmual
gquestionnaires. This will establish a long tefm study of :
anputes casualties and their problems and develop a da%a base
for a comvparative analyais of the rehabdbilitation technigques
used. Reliable informaticn of thls sort does not exist in

the literaturs today.

Tabie 1

Admissions to Valley Forzs General Hospital of Orthopedic
Patients and Amputee Patients; The Percentage
Relationship of the Amputee within the
Total Orthopedic Group

Yezr  Ortho Amp Percant
a-.r"} *}:}ri-y :.'JI -,:r.I 7:]
L5005 1412 173 i2
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gigtrar in June, 1970,

An inguiry to the hoapital re
revealed the data in table 1. Data prior to 167 was not
available to the newly installed computer, and the data for
1970 was not yet complete. Column 1 refers to the calender
year. The third column-ié the total number of amputee
patients admitted for that respective year, while column
2 is the number of ntthapedic admissions inclusive of
amputeese The last column reveals the perceniage of ortho=
pedic admissions that are amputeess As can be seen, the
number of amputees and orthopedic admissions increased each
year, but the percentage of amputee casualties doubled from
7 to 15 percent. Although 1 do not have the data, it is my
impression that there is a slizht decrease Iin adalssions fox
1970 but a persistence of the relatively high nercentage.

Table 2 reviews the groupings of the records that I
have so far collectede GCGroup A represents patients who wers
treated and completed disposition pricr to 1 Fe, 1969, when
the amputee service was egtablished. This 1ls a sslacted
groun rather than 2 random group since they were protlem
cases that I was able to recall after thelir departure. I
was able to recover enouzh information to establish an
informative file on only 23 cases for graup A. Group B
represents the 115 amputees who were still assimned to the
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Takle 2

'Clinical Records of Amputes Patients Treated at ¥alley Forge
General Hospital Collected and Reviewed for :
Analysis of Treatment Techniques

Group Number of caaes
A% 25
Bb 115
g° 200
Dﬁ 70
Tatail | - o

aTreatment and dispositisn completed by 1 Feb 69.
Dyrrived before and still in hospital by 1 Feb 69.
Crdmissions for 12 months, 1 Fab 49 to 31 Jan 70.

dAdmisaions for 5 monthsy, 1 Feb 78 1o 30 June 70.



position, whereas the remwainder were exposed to the siresses
of reorzaonization, etec. Grecup C includes 200 amputee ad-
mizssions for ths twelve month period from 1 Febs 1969, to

31 Jan, 1970. This group ls the mwost significant in review=-
ing the effectivenecs cf fhe technigues I followed, in that
all of %his zroup came under my direct management for their
entire stay at Valley Forge. The finzl group, group D, ix
70 patients admitted from 1 Feb, 1970, to 30 June, 197C.
Their initial care came under sy supsrvision, but the major-
ity are still under &arious'stages of medical care and
rehabilitation. Their records are accordingly incomplete.

Table 3 presents z breakdoevm cof the 410 case studles .
into types of amputations. B{ meens a below the knee amp-
utation of the lez. AK refers to an =2bove the inee amputa-
tion of the leze. U/E stands for any amputation of the upper
extremity or arm. /2 means nultiple extremity or more than
one extremity is lost. This table was compiled t9 represent
the spectrum of the dezree of injury the casualtles have.
sugtained as well as an indication of the commitment of the
medical facility in their zanazement.

Patients in the U/8 colum reczresent the mildest of
amoutation management problens (but not necessarily of tha
dezres of disability of the final outcoms). This probdlem
invalves martial absenes of ona arm Thig Tarmits the
vatient to be ambulatory since it is consistent with elevation

and protection of the injured exirenity. These stumns hesl



Tabla 3

Distribution of Amputation Sites

erowp > A" we®  w/Ed pota

A 5 1 6 13 25

B by %o 14 12 115

¢ 86 56 25 33 200

B 35 12 12 . 70

Total 175 199 57 69 t10
P —

Below the knse amputation of the lower extremity.
bﬁbava the knea amputation of the lower extremity.
cUpper extremity amputation.

ﬁMultiple extremity amputations.
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vromotes higher morale snd 2 uere rapid and eopitimistic return

+o0 normal activitiese. Very little surzical, nursing or rehabe

jlitative support is necezsarys The hospitalization time is
usually lecs than the administrative digrosition time. The
EX column represents the next level of complexity of dicabil-
ity and nmaznazement. Having a portion of the leg absent
imposes bed rest =s the only means by which significant rest
and elevation of the limb can be attained. Ambtulation and
self-care are restricted for prolonzed reriods which amplifizs
feelings of anxiety and insecurity. The AK has these same
problems as the IK, but the rehabilitation phase is more pro-
lenged and complex. The ¥/E zroup is phenomenally compleXe
The protlems of having more than one limb absert is a gece
metric progression rather than a linear one. The Initial
congtitutional recovery from the sevsre Injury is usually
more prolongeds. Depression and other forms of anxisty become
the nex:t major problem area. Ambulation, seli-care and
activities of daily living bacome zlmost lmp
dus %o prolonsed bed rest, repsated surzery and the complexity
of multiple prosthetic fittinzs. Success reguires a Tantastic

effort on the part of the individual satient and a massive,

conrdinzted, continuing eommiiment on ihe part of all the
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majnrity of tnis group being muliizle amputees. In group B

the zercen’aze is lower than the other three grouys because

4

at that sarticular time the hospitzal policy was to transfer
rle ampute=s to the Vaiterans Administration in priority
and early in their treztment.

Jroun B is different zc a statistlcoal group than
grdups € znd D. Croun B is a districvution based on occurance
and accumulation rateg combined, whzras groupa C and D are
based on occurznce rate alone. Iroup A agiin 1s an intersste
inz extra group wnrelzted o either cccurance or 1ccudulaiion.

The incidence of upper extremity amputees was gen-
erally consistent with expeciation at 125 in both groups 3
and ¢ but zomewhat hizher in group D at 17%.

The ratic of BX to AK =zmputeas is unusual. In group
B it is 1113 zroup C, 3:2 and group U, 3:1. This suggests
improving surgiczal results in salvaging maxizum lengths

t might 21so be due 10 a progression of less effective
enemy weapons, but this iz inconsistents The low ratlo In
groun B may be distortion due o the amulaticﬁ factor. |
The Ak rehahilitation tims is longer than thet Ior the L,
and, if both types were kept to the completion of their
treatment, trhe a2ccumulation of BX's would be less than of AK's,

However, the n2licv =s% the time wasg 3o irunsfer the ARK's to
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Thus the ratios obtainad should reflect the true incidence

The Syme's Amputation

O

The Syre's anputﬁtion ig recocnized =5 the idezl
below the knes amputation.3 finy patisnt, who, 2t the time of
initial debriderent and amputation, has a viable heel pad,
mugt be consicdered as anotential Syme's amputation czandidate
as =z final result. Review of 21l the BX records revezled at
leact 3€ cases which fell within this criterior. Less than
50% resulted as successful Syre's stumps and half 5 these
have partizl loss of their heel pade This is 2 diemally
poor re=zult. Detailed review of thsse reccrds revezls the
reason for this fzilure end the means to correct this protlems
4 90% fzilure rate occured when the following steps

were followed:

1. On the dzy of injury surgical detridement

inciuded opsn ankle disarticulation =2nd dissection

of the heel pad Trom the calcaneus.

2. The wound vas uvacked

Q

neN.

3+ The »atient was routinely evacuntcd awzy from
the initial treatment facility.

An 80% success rate with a 903 complication rate,

ivee, wound infection and partial heel pad lose, cccured with

- = 3 1 &
tae follo-ins Teghnious?
Z H
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1, U the davy 21 iniury w%f;_iai 02D LIden2e
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included geen =mnkle disaryiiculzticon znd dissection

of the heel pad from the calcaneus.

2e Tra wound wag Inrtreiie soaciied 02N



T. The patient rerairned at the Initizl trestient
;aClllfj-
4o At 5 ta 7 fdays after initial debridemnent the
patient ig returned to surgery by the same
surzecn, He performs delayed nrimary closure or
a cecond stepe Syme's zrocedure,

« Bvact 51oﬂ cuﬂavs 2 w0 3 weekg after the lest

in seven caszes

i.

and/or
2« Tha

The

3.

B, & definitive 3y
der ideal concditi

The key to success or failure lies not wit

wornd waa dr

patient wag evacuated roy utinely

Initial debrideument included removal of only
devitalis
presence of open frac
the talus.

ed wnortions cf the foot aven in the
tures of the calecaneus

e332d onene.

-

to CONUS,.

8 procedure wes performed

ons in GUNUS,

tre

techniecal proficiency of the surgeson but with the juxtae

position of definitive surgery with the trauma of evacustion,.

Disseeting the heel
than developing any

respeeting tlastic

pad off of tine calcansus is no different

skin flap in plastic surgery. No selfe-
surgeon izts a patient with 2 tenuorvs skin

flap get off his ward mtil it is saztisfactorily secured. The

heel pad once taken
kinks the posterior
irmobilized by only
evasuation, 1oss of
wnen the flap is im
BTy A L CE L S ”E?j%

G el ESRERE S i 5 e

down is plzced in a new pdsition which
tibial zrtery. ¥ren the flap ig than

& gyeegine and faem subisonsd o

bne skin iap is virtuzlly guaransaad.
obilized Ly the technigue 2f suture as
A prinseyy olosgre .1 & Sanwnl ete ss maasts
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procedure,” the results zre markedly lmprnved. ..owever,
tions ssen afier evacuastion are stiil

the complie=ti unacceptm

ably high. These include wound brezkdswn, infection and

partial loss of the heel »ade When the hindfoot ls lait
intnet, danzer of ibhrombtoszic of the posterior tibial artery
is neglizible, and ithe heel »nad survivaes evacuation without

incident.

The orizinal principle of maximizing length avolds
this problem. The attitude, so prevzlent, that definitive
procadures done early will gave time, is the source of this

vroblem.

Below the Knee Amputations
Phe next best group amonsz the BX's are the Syme's
failures. Except for the necrotic heel pads maximum calz
length has Deen salvaged. Debricdesent has to b repeated to
rewove the heel pad and the exposed cartilagenous ends of

the tibia and the fibvula, The stumps then heal after delayed

ot

closures or with gkin traction zlone. Revisional stump
surgery can tien be scheduled under tse ontimnl conditions
of a healthy »atient, a healthy stump, 2 stabilized environe

ment =and a medical Tacility institutionalized to best support:

this natient.
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cases which fulfilled these comtentlcons perfectly.

a5

The data presents a2 different picturs, 41 of the
mid-cz1lf ER's were surgically closed prior to gvacuation to
Valley Forges Obviously, theses are selected ceses in thatl
the worst czses were left ovene. The balance of 59% wera
left open until arrival at Vel lley Forgze. The results of

the early closures are that 447 succeszfully healed per

rrimun wherses 56% failed due o gross infection. The villain
agein ig the trauma of evecusztion. These szme surgsons and

cases would heve =2 lesz than 10% failure rate in s stabilized
environment.

%hat of the contention that, on the averaze, time iz

D
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closure prior to arrival in CONUS averaged 11 months of
nhospitalization. This compares o 2 9 month averagse for
thoge ‘left open until arrival in CONUS. The morbidity and
loss of time sustained among the failures of the eaxly stump
closures far outweighs thé benefits accrued to the minority
cf successes.

Another group among the 230 BK stumps reviewed are
represented by 14 very short stumps with 3 or less inches
of tiﬁia remaining and inadequate skin to cover the stump
end. Of these 6 have retained knee function by the successe
ful use of a pedlele skin flap to replace the deficiency in
full thickness skin. Another 7 were converted to knee dis=
articulation stumps with full end bearing capacity. Only 1
wag converted to an AK. I am concerned that there are
several AK's who had these two options removed by the initial
surgeons. Again the simple principle of mazimum length must
be paramount., Concepts of definitive amputation surzery has

no place in the forward echelons of war surgery.

Enee Disarticulatinnz
I have included in the AK category'the knee dise
articulation amputation which is by definition not above

the lnee but through the Imee. It is functionally the same

£l . .
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since inse action is lost in either zase. In this s
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ware L3 candidates for knea disarticulatioson after thair

aii and ag 7 rzsult were
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converted to a higher AKX level. This might be entirely
excusabie had the intent been 5 maximize length and deler
definitive AK revision. Of the failures not one case history
suggests thise. In fact, every case had flaps Tormed accoré-
ing to the textbook descriction of this definitive procedure.

I czn make the percentagaes even worses 7 of the 43
candidates arrived at Valley Forge as very short BX stumps.
Length had been maximized by the initial surgeon. Those 7
had their knee disarticulation performed at Valley Forge
with a 100% success rate. This leaves a group of 36 open
knee disarticulation attempts in Viet Nam with only 9
guccessess Or stated another way, there was a 25% success
rate and a 753 fallure rate.

The Ffailures were consistently due to marked
retraction of what was adeguate soft tisszue with The
caftilagenoua femoral rondyles exposed and infected. One
simple wall lmown technigue which can reverse this retraction
of soft tissue is skin traction. Skin traction was absent
in every case that failed.

Another significant variable in this series ls
early wound closure. Of the 36 knee disarticulations per-
Tormed in Viet MNam, 23 were left open and 13 were closed

by delayed primary suture. 22 of the 23 lelt open failed.

still able to partially reverse

+the soft tissue retractione In addition the femur was
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compensating for the soft tissue retraction. I tnink 1t is
correct to say that open knee disarticulation in Viet Nan is
guaranteed to fail, Of the 13 cases closed by delayed prime
ary suture, 8 were successiul although 2ll were infected.
The suture vrevented the asoft tissue retraction, but, when
subjected to the trauma of early evacuation without the
assistance of skin traction, all wounds failed.

Success can be close to 100p 1f this data is utilized
in future decisions concerning candidates for knee disartice
ulgtion. You mua;sa#a maximum lengthe If a portion of the
tibia can be retzined, even when the lknee jJoint ig open,
the insertions of the thigh nuscles on the tibia prevents.
mafked soft tissue retractions If knee disarticulation is
Torced bty circumstances, success can be salvaged by:

1, the use of continuous skin traction, 2; the use of
delayed primary closure é&nd 3, the avoidanca_of evacuation

until succéss is established.

Above ithe Xnee Amputations
a discussion of above the knee amputations will
always bring an image to my mind of what I saw all too oflen

at Valley Forse. He is usually 21 yezrs old arriving from

Japan via Air Force jet. lie is exhausted, in vain, some-
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Something hzas to be done %o avert this complication. Ny

reconceived idea was that =skin %

;u'

|

racti

ng. It is technically more difficult to apply skin traction
42 the AX stumpe 0f the 185 AK stumps in this series, 122
records wera comnlete enouzh to analyze this problem. 0OF
this group, 7% never had any skin tractiong 27 had inter-
mittent skin traction; only 21 had well applied continuous
skin traction. I think this establisies the case without
quegtion that skin traction was not effectively utilized.

To continue the evaluation of stump wound closures,
I found 587 were left open while 42% whnore closed by delayed
suture. 'fhe infection rate in the two groups were equal,i19%.

. =

The averaze hospitalization time in the two groups were
equal, 12 monthse In the small series of 6 cases where
delayed primary closure was used in conjuncition with cont=-
inuous skin traction, 1003 nealad per orimum. Among the
open category without skin traction, 12 cases devaloped
osteomyelitis of the digtal femur reguiring shortening,
whereas no osteonyelitis or shortening was requirad in the
closed groups

The big lesson here is skin tractione. In the absence
of skin traction, the closed technique is on a par with the
oven technigue. The ¢pan technigue does not reaxsonably
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requirinz Furtner shortsninge. I contend trnat with the

apropriate use of skin traction, the csteomyelitis rate will
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technigue.

Upper Extremity Amputations

The upoer extremity amputations ware consistently
nuch less of a problem. Skin trazction was used much more
frequently. 723 nad ckin traction befors arrival at Valley
Forgee. Fallure to use it did occur in some cases that
needed it and five cases of osteomyelitis resulted. Delayed
primary clogures were ukilized in 39 out of 66 cases with
only 3 of these compiicated Ey infection. This 8% infsction
rate is reasonable and accapntables. The overall Xeculis in
this group zre excsllent and may reflsct in part the advante
azes of skin traction. A gignificant difference is revealed
in tho nanagenent of the uppar versus the lowser extremity
in.thaﬁ delayed primary.closure iz preferable in the uppsr
extremity but contraindicated in the lower extremity when

associated with evacuation.

ledevae - Positive and liagative Effacis

[ ——— 4 17 o BT , AL - T e 3
militare in Viet Namrm. Hass casuzliies could he an 2dditional
zrcantion, &t tro madicnd oxkitigs IR viaT 2ra often

strained but naver pushed %o noss casuzliy modes of operation.
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The primary influence modern air evacuation nas had
on casualty mansgement is the amazing speed by which many
severely injured cazsualiles are brougat ©o established
surgical facilities. UThis explaines the unusually high pere
centage of multiple extremity ampuices in this series. In

addition, this places a greater challenge on our renpabili=-

l_lu

tation centers to return thesa individuals to productive
civilian life.

The sacondary_influencé af evacuation is very neg-
atives Further rearward evacuation of casualties is mandatory
for tactical and logistical reasonse what is rot fully
apreciated by tae majority of physicians is the delsterious
effects evacuation nas upon casualties. The process is
traumatic to all casualties. All physicisns receive thelx
traininz in centers where the accident caaualties are nanagzed
under stable conditions. fTechnigues, whadich work well and are
effective under these stable conditions, often fall under the

gtress of evacuations
Guidalinea Redafined

iz series of case studies of amputess demonstrates
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several necessary changes from conventional technlgue
spacific changes described can be covered by three gener:

‘\-"i? -’.-1“ '.‘. s
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as the pationt enters z gtable environment.

2. When circumstances neceszzitate commiitment o a

Wl

definitive tyve procedure, defer evacuztion and create a

stable environment until success is o

1.

3

tie

cUTad.

8]

3. Use skin tramction on 211l sturmps whenever possibles
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