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E E 8 C l i  FOOT (COrmD INJIIRY, GROUND TYPE) 

CHAPTER 1. 

PNCOUNTT;,PE Ilu' T:Z ELROPEAN THEATER OF OPERATIOWS 

1. ljTrench__fcctlti s  R d i a m o s t i c  t e r m  used by t h e  United 
S t s t a s  illmy Medical Corps t o  i escr ibe  t h e  cold i n j u r y  r c s u l t i n g  
from p r  longed eT3osurs t o  c c l d  a: jus:, above f r e e z i n g  ttmper- 
aturas. f 

2. "f iostbi te l l  is .thd t e l m  ~ s d dt o  d t s c r i b e  t h 6  cold i n -  
jury r e s u l t i n g  from cmosurc to temparatures of  f r e e z i c g  and 
bolon .I 

a. ;!Q2j&i&_.Rrouncl type", i s  a tcrm o9pl ied t o  
f r o s b b i t e  occurring i n  ground f0rccs.l 

b. Z rGJb i t c ; ,  hi ,gh-nlt i tudc type",  is thl; t e r m  ap-
p l i e d  t o  f r o s t b i t c  3ccur r ing  i n  air combat cr:ws while f l y i n g  
a t  h igh  a1t i tui tes . l  

3 .  "Imnwsion Foot'! i s  t h i  term used  t o  designnete thc c o l d  
i n j w y  r t :sul t ing from prolongud cxposurc of ;hc J'eet i n  cold 
a a t e r  .'. 

~PJCDUNTEal?D.I> TIB EUROPEAN X A T E R  OF OPERATIONS 

4.. During Vorld ?!at- I, t h e  French repo r ted  t r ench  f o o t  as 
sccount ing :or t h r e e  and two hundredths percent (3.02%) of t h e i r  
btr t t lc  ca sua l t i e s .  During t h e  I t a l i a n  Campaign 5.n 19h3 and 1944, 
t hc  incidence of  Lrench f o o t  i n  t h a  United S ta t e s  Forcos was ap-
prox;imAtely t e n  percent (10%) o f  all casua l t i c s .1  2 

5, During t h s  per iod fron October 19.4 t o  Apr.ii 1945, a 
t u t a l  of f+6,107 cases of c p l d  i n j u r i e s  of a l l  types "ere  admlttcd 
t o  hos, . i i t?ls from t k 6  United S ta t e s  Forcas i n  tho European Thea-
t e r  of  Opra t ions .  Th i s  represented t h e  l o s s  of t h o  eqEivalant  
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of  morc than rhrec  combat d i v i s i o c s  and com-;rised nine and twenty- 
f i v e  h u n d r e d t h  percent  (9.25%) of t h e  t o t a l  caeunl t ies  adqi t ted  
from a l l  causes  dur5o.g t h e  e n t i r e  czmpaign.2 

6 .  Trench f o o t  occurred,  f o r  the most p r t ,  i n  combat sol-
d i e r s  and t h e  h ighes t  r a t e s  were u s u a l l y  encountered i n  i n f a n t r y  
d i v i s i o n s .  The condi t ion  usually developed i n  so ld ie rs  who had 
been l i v i n g  i n  t h e  wet and cold and who ?or various reascns had 
been r e l a t i v e l y  immobile, had been unable  t o  warm themselves, had 
not  changed t h e i r  wet socks a n d  shoes  and had not received r e g u l a r  
neals of warm food and hot dr inks.  The e t i o l o z i c a l  fac tor  comon 
t o  a l l  t y p e s  of  cold i n j u r y  nas  l tco ld ' l . l  Most of  the  s o l i i e r s  who 
developed t rench f o o t  not on ly  were exposed +acold b u t  t h e i r  shoes 
and socks were vet  a t  the  time t h e y  developed the condition. It is 
not  known whether o r  not mois ture  per se  i s  an et,iol.og-ical f a c t o r  
or  whether it cont r ibu tes  toward t h e  developlnent of t rench f o o t  by 
i t s  cool ing e f f e c t  Fac tars  which contr ibute  t o  the developer- t  of 
t rench  f o o t  a r e : l  ' 

a. Lnpaired Der iohera l  c i r c u l a t i o n  which vas  caused by 

i n a c t i v i t y  ar.d t h e  o o n e t r i c t i o n  of Lhe extremity by clothing and  

f o o t  gear .  


b. General bods coo- which resu l ted  from inadequate 

c l o t h i n g  and exposure t o  t h e  elements. 


c .  Lowered metabolic raLe of t h e  ind iv idua l  due t o  fa-

t i g u e  and lack of warn fooC and ho t  dr inks may have been a f a c t o r  

i n  c e r t a i n  ins tances .  


7. A st& ofe  g a t h o l o g i c a l  chanLes which take place i n  
IIc o l d i-[ was made Ln the  108 General Hospitel i n  the )$ in te r  of  

19LL. .  and 1 9 4 5 .  As n r c s u l t  of t h i s  s tudv it was concluded t h a t  
. 
t h e  path@logical. changes 3.r. t r e n c h  f o o t ,  f r o s t b i t e  aid im9ersion 
f o o t  are t h e  same and that  t h e s e  t h r e e  conditions can be t r e a t e d  
i d e n t i c a l l y .  Ron. t h e  s tandpoin t  of  t h e  pathologis t  and o f  t h e  
physiciar. t r e r t i n g  t h e  c a s m l t y ,  i t  i s  more desirable  t o  Zroup 
t h e s e  t h r e e  condikiono under t h e  hasding of Itcold inj .xyl ' .  I h e n  
d e s i r a b l e ,  the  t e r n  may b e  modified by t h e  adciition cf the EX-
press ions  "high-al t i tude type"  3r "ground t y p l l  t o  d i f f e r w t i a t e  
t h e  condi t ion  occurr ing i n  ground t roops  from tka ' t  occurring in 
air  coinbat crews. There are vary ing  degrees of cold in jury  and 
i t  h a s  besn recommended t h a t  they  b e  c l a s s i f i e d  similar t o  burns, 
i .e.,  f i r s t ,  second and third dcgree.l 8~ 2 

6.  Since t h e  p a t h o l o g i c a l  chanRes which take placc i n  t rench  
f o o t ,  f r o s t b i t e  and immersion f o o t  a r e  t h e  saw, since t h o  Sam6 
measures are  e f f e c t i v c  in prevent ing  ths three  conditions and 
s i n c e  they  'arc a l l  t r e a t e d  i n  the  same mnner ,  thc  term "cold in-
jury ,  ground type t1will be used h e r e a f t e r  i n  t h i s  paper i n  re.fer- 
r i n g  t o  t h i s  group o f  condi t ions ,  

9. Thc award o f  the  Purple  Heart t o  cold i n j m y  c a s u a l t i e s  
i n  the  European Theater  o f  Onerat ions wa3 govsrned by Change num- 
ber  4 t o  paiagraphs 16 a (1)'and (2) of Ar& Rogulations No, 600-
45, da ted  13 i f a x  l9&, vhich  s t a t e s  in e f f c c t  thaz the l tPurplc  
Eear t  i s  awardad t o  mmbers o f  the Armed ForceG of the  United 
S t a t e s  and t d  c i v i l i a n s  whc are  c i t i z e n s  of tho Unitcd S ta tes  
s e r v i n g  w i t h  t h e  Army who are wmnded i n  act ion against  t h o  
onemy o f  t h e  United S t a t e s ,  or a s  a d i r e c t  r e s u l t  of an a c t  o f  
such a n  enemy provided such wound neccss i ta tcs  treatment by a 
medical  o f f i c e r .  A wo1,xd i s  def ined  as an i n j u q  t o  any p o r t  of 
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t h c  body from a n  outside force,  elemcnt, or agent sustabLd 3s the  
r e s u l t  o f  a h o s t i l e  ac t  of the enemy or while i n  action i n  ~1:. face  
of the- ene-ny. The word I3 lcm~nt '  refers to  IVeathir and pcrfits
award of thc Purple Heart t o  pfrsonnel severely frostbit ten v,hile 
ac tua l ly  engaged i n  combat. Trer-ch foot w i l l  not bi considared a s  
merit ing t h e  award of the Purplc 3eart.Il Tho d i f f i c d b  ir. aceu-
ra te ly  detsrmining t h e  climatic conditions which caused thc cold 
in;ury i n  many spec i f ic  individuals ard of a rb i t ra r i ly  biffsren- 
t i a t i n g  between f ros tb i t e  and tranch foot when an award was i n  
cpes t ion  r e s d t e d  i n  many administrative difi icult iEs.  The respon-
s i b i l i t y  f o r  t h i s  decision usually rcstod on the medical of f icers  
i n  t h e  first echc-lon medical service.  In many instances these 
medical o f f i c e r s  wr@immature 2nd w r e  i n  a position to bc siraged 
by t h e i r  personal re la t ionships  with the casualty and with t h e i r  
commanding officers. v c r i i n c c  i n  the European Theater of Dpcr-
a t ions  ind ica t e s  t h a t  It i s  extremely d i f f icu l t ,  i f  not iapossible,  
t o  d i f f e r e n t i a t o  between f ros tb i t e  and trench foot i r r  conbit. 
From a p r a c t i c a l  standpoint it i s  believed tha t  jus t  and aquitabls 
awards o f  t h e  Purple Heart for injuries due t o  cold can bE mas 
only i f  t h e  decoratlon is  authorized for a l l  casualties who su f fe r  
i n j u r i e s  due t o  cold while they are actually engaged i n  coinbat and 
provided t!mt t h e  i n j u r i e s  a re  of sufficient severity to  nscessi- 
t a t e  treataaent by n medical officer.? 

CHAPTER 2 
7 


FACTORS TIHICH INFLUENCED THE 1NCI;IENCE OF TRENCH ?DOT IN 

SECTION 1 

TNADECiUACY OF CLOTHINS A N 3  FOOT 2iR 

10. Follouing the drive across Northcrn France by thc F i rs t  
and Third l inited S ta t e s  Armiea and the advance of tho Seventh 
United S t a t e s  hrmy from Southern France t o  the Upper Rhixtland, 
t h e  United S ta t e s  Forcss i n  the European Theater of Operations a t  
t h e  t h e  o f  t he  onset of cold, wet weather i n  November of 1944 
were confronted with extended supply l ines  and inadequate stocks 
of proper types  of winter clothing and foot gear. The nature of 
t he  f i g h t i n g  i n  France did not p e m i t  the individual troops t o  
carry with them tho typos of winter clothing and foot gsar rmes -  

f o r  t h e i r  protcction i n  t h e  fighting tha t  was t o  occur i n  t h e  
v i c i n i t y  of t h e  German border. The Transportation Corps W85 taxEd 
t o  t h G  utmost i n  providing the grmies Iijth gasoline, " u n i t i o n  
and r a t i o n s  ,and had not had an oppc r th i ty  to  build Up adowate 
stocks of wintor clothing and fo3t gear i n  the forward areas. 
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b. Somc of t he  t roops  werc equipped wi th  service shoes 
ar.d these l ikewise h?.d been f i t t e d  cver one pair of sxk6 and were 
r,ct large enocgh t o  pernut t h e  wearicg of  moxe than  one p a i r  of 
socks without impairing the  c i r c u l a t i o n  of blood t o  the  f e e t .  It 
wns nricessary to wear leggings  with the  s e r v i c e  shoes and when the  
leggings bacminf wet they causcd a c e r t a i n  .mount o f  cons t r i c t ion  
and i n t e r f c rcd  w i t h  circu1:ition. 

c. The combn: boots and  the se rv ice  shoes  werc not  
natcrproof o r  ua te r - res i s tan t  and i t  'was necessary t o  t r e s t  them 
i n  ;In o:':'ort. t o  make them water - rcs i s t sn t .  Dubbing was used for 
t h i s  purposc but was not sa t i s f ac to ry  f o r  seve ra l  reasons. The 
troops had not been thoroughly t r a incd  i n  t h e  proper method of 
applying dubb iq .  The app l i ca t ion  o f  dubbir.g t o  t h e  lea iher  in-
t c r f - r ed  with the ven l i l a t ion  of  t h a  f o e t  through t h c  len thor ,  
increnscd persp i rz t ion  and r e s u l t e d  i n  wet,  cold f e e t .  So fa r  
CY The General Conrd can dcterrdne, no large scale t e s t s  were 
m,de t o  cittermine t h e  r e l z t i v e  e f fec t ivenesc  of ahoc pol i sh  and 
dubbing i n  watorproofing l ca tho r  foct gear .  Xowever, nimorous 
individur.ls who havc been intcrvie.;red s t a t e d  t h a t  i n  t h e i r  per-
sonal  experiences, a good. gra2e o f  v a x  shoe ?olish such as  t h a t  
obtained from Br i t i sh  s c > x c e s  was jus t  a s  e f f e c t i v e  f o r  water- 
proofing shoes as dubbing and  had the .aUvantage o f  permitt ing 
ven t i l a t ion  through the  leatt..er, Fcat g e a r  t r e a t e d  with shoe 
pol i sh  ?resents  a mcch more e t t r a c t i v e  appearance thLmwhen 
t r ea t ed  w i t h  dubbj.ng and ii i s  eas i e r  t o  ga in  t h e  coopera5on 
o f  t h e  t roops  i n  the ap$.ication of shoe po1ish.L 

d. Some o f  t h e  t roops  who "ere ecydipped wi tb  combat 
hoots and serv ice  shoes had also been eyuippsd urith overshoes. 
During the  p u r w i t  thro'Jlgh France, the overshoes had e i t h e r  
been l c s t  or had beer. l e f t  i n  s torage  i n  r ea r  a r e a s  and were 
not ava i l ab le  a t  t h e  time o f  t he  onset of cold, wet weather. 
Overshces a r e  not s a t i s f a c t o r y  bccause hhey are  a n  ex t r a  pa i r  
of  shoes t h a t  thc  soldier, has  to carry,  Lhey r,mke long marches 
diffic,LLt and tiresome, they  do not provide secure f o o t i m  when 
f i & t i n g  i;" mountains and they  i n t e r f e r e  x i t h  t h e  v e c t i l a t i o n  of 
the  f e e t .  

e.  k fe r  of the  t roops  had been equipped btith shoarecs 
anci although the  shoepac is no t  e n t i r e l y  sa t i s f ac to ry ,  it was the  
bes t  :or51 of foo t  gear for tho  prevcntior. of co ld  in ju ry ,  ground 
type, ava i lab le  i n  t he  Zuropean Theater o f  Operations. Su f f i c i en t  
stocks were never ava i lab lc  t o  equip a;l combat t roops .  The shoe- 
pac must, b e  f i t t e d  ca re fu l ly  t o  permit t h e  wearing of two o r  t h r e e  
p a i r s  o f  soclts. The lower p a r t  of the  shoc;pac i s  made of m a t e r i a l  
which in t e r f e re s  with the  vuntiln-Lion 0: the  f ee t  and causes ax-
cess ivs  perspiration. Socks and innerso lcs  must be changed at  
l e a s t  onco i n  w a r y  24 hours in ordsr  t o  prevent t h c  f x t  from re-
:nnini.ng wet duo t o  pe r sp i r a t ion .  Early models of: t hc  shocpac d id  
not havc a hcel  Puf f ic iont ly  high t a  provide comr'ort while march-
ing, and they were not cons t ruc tcd  ;o prcvido s u f f i c i e n t  a r c h  sup-
port .  Tho imprcved modeZ d id  no t  a r r ive  i n  sufP5.cier.t quan t i ty  i n  
time t o  lnfluccce thc inc idcncc  of cold injury,  ground type.5 

Thc vienrinp. of propcr  socks while engaged i n  win ter  
L'ighting i s  e s s e n t i d  i n  thc prevent i sn  of t rench  f o o t ,  I n  t h e  
Eurcpoan Theater of  Operations adcquate socl;s were availablc only  
i n  l imi ted  numbers and these d i d  not arrivcl u n t i l  nom t h e  end of 
t h t  t rench  foot season. S ince  adequate socks were not ava i lab le ,  
enphafiis was placed on tho d a i l y  changing o f  socks and this s e a s  
t o  havc becn thc b t s t  s o l u t i o n  possib-o under t h e  existing circum-
aCg~CeS.- ?he experiences of t h e  Swedish Army ind ica te  t:lat th roe  
p i p s  cf socks should bc worn when f i g h t k g  i n  8Evere winter  wcather.2 

f 




SECTION 2 


OPEMTION& CONDITIOIJS 


12. Operational conditions nere second i o  innortmce t o  tile 
t he  inadequacy of c lo th ing  and foot gear i n  effecthng the incidir.ci 
of co ld  injar:?, type, i n  the  European Theatbr of Opzrations.6 

a. Cold w a t h g  sas the one e t io logicr l  factor which 
always present .  The ground t y p  01cold ir . jury f i r s t  beg%? t o  a;-
pear when the  temperature reached 5C degrecs Fahrenheit or  icr;sr. 
The colder  t he  weather the Shorter the t h e  of exposwe tillr; ~ ( ~ 1 6  

necassary t o  produce the casualty. 

b. pain ,  mud and melting mon )Yere usually encountered 
along wi th  the  co ld  weather and soldicrs with LJ& clothi% and foct 
gear had a hizher  incidence of  cold injury, growid t;v, end tho 
in ju ry  developed a f t e r  shorter periods of  exposure thon WES neces-
sary i n  dry, cold weathcr. Troops who had becomc J iet  wihiie et:g?.Eed
i n  r i v o r  c ross ings  w r c  par t icu lar ly  ap t  t o  dcvolop cold injur;.. 

C .  I n  s t a t i c  tacz ica l  si tuations ti; troops ;ir.ich wzrc 
i n  con tac t  x i t h  t h e  enmy froquently had the ir  movcmants rcs2r ic tcd  
by h o s t i l c  observation and f i r e  nnd t h i s  inv;zriabQ caust,d a r i s e  
i n  tht: incidc:ico 01 cold tnjury.  T h i s  wa5 particularly truo when 
the  t roops  were ngt afforded an opportanity t s  partake of  viarm food 
ar.d'hot d r k l t s  and when they were not withdrawn a t  least  once EI day 
t o  permil  Lks irarming and drying of themselves. 

r i ,  k s n s i d e r a b l e  number o f  cases of  cold injury,  wound 
type,  occ-~p?'? &-jfilitary Dolice, standing f o r  prolonsed pericds a t  
t r a f f i c  i:i:.t.rsectlons and amone- roicforcements :die were Dacked izte 
t i ~ c I c ~ ~ , . ~ - . ~ iz -.i.irofid cars vh i l e  being transported to  the f cmard  
meac. 

SECTION 3 

DELAY I N  IMTITUTING A P?O?&&: FOR THT COII'ECL OF 

C O i i  INJURY, :ROUND TYPZ 

result of the  exTerience in  the 'kditerranean Thea-
t e r  o f  Oaeraticns,  tho  ;;ar Department issued on 22 July 19U C b -
cular  No. 312 which stressed the imporhmce of a Trogram for  the  
con t ro l  o f  t rench  poo;. l h i l e  m e a s k  were insti tuted in  Bccor- 
dance wi th  t h i s  d i r ec t ive  a d  other directives :.rtich were i ssued  
by h igher  echelons of commaxi i n  the Euro,.iean Theater of Operations, 
there  was a ger,eral l a x i t y  among the lower echelons i n  s t ress ing  
the  inpor tance  of t h e  individual measures i n  the care of t h e  
h I Y  i cd iv idua l s  seemed t o  have only a vague idea of the seriousness 
of the condi t ion  and the  p rac t i ca l  methods of combatting it were 
not  Uell undergtood.5 After t he  losses from cold injury, ground 
tYP, had reached  such ser ious  proportions l a t e  i n  1944, both cam-
" h - 3  and medical o f f i ce r s  realieed the need for  greater emphasis 
on t h e  cold i n j u r y  aontro!. proErar: particularly i the lower eche-
low and a more in tens ive  progrsm was instituted.g This progrm 
W i l l  be diucussed a t  greater length i n  Chapter 3 .  

13. 
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CHAPTER 3 

THE TRENCH FOOT CONTROL PROGFiUI I N  THE 

EUROWAN TH2.4ER OF OPEIIATI@ 
c___ 


14. The similarity betrieen the  s e v e r a l  types of cold in. 'urg, 

ground type  had not been f u l l y  determined when the c o n t r o l  Frogram 

was i n s t i t u t e d  and as a r e s u l t  it was r e f e r r e d  t o  as "The Trench 

Foot Control  Program", 


15. I n  January 1945 i t  was Yealised t h a t  t h e  c l o t h i n g  and foot 
g e z  a v a i l a b l e  i n  t h e  European Theater o f  Operations were not i d e a l  
for winter  f ight ing,  'chat t h e  opera t iona l  condi t ions then p r e v a i l i n g  
were l i k e l y  t o  continue f o r  s e v e r a l  months and t h a t  t h e  only so1u;ion 
was t o  t a k e  vigorous ax t ion  t o  make the  b e s t  of the condi t ions  as 
they e x i s t e d .  It was determined t h a t  the  r e s p o n s i b i l i t y  f o r  the con-
t r o l  o f  cold injury, .ground type was two-fold; cormanders be ing  rb-
sponsible  f o r  measures d i rec ted  toward t h e  preventLon o f  c o l d  i n j u r y  
and u n i t  s>urgeonsbeing responsible  f o r  t h e  t r i a g e  and treatmen5 of 
c a s u a l t i e s  a f t e r  the  condi t ion occurred.8 

E .  Training d i r e c t i v e s  were published i n  January 1945 by 
each of t h e  major subordinate  commahda r e l a t i v e  to t h e  n a t u r e  and 
c o n t r o l  of t rench  foot .  These were supplemented by p o s t e r s  emphs-
s i z i n g  the  sor iousncss  of t he  condi t ion and i l l u s x a t i n g  prevont ive  
measwcs. Pamphlets were i ssued  so t h a t  each ind iv idua l  s o l d i e r  
might c a r r y  thc ins t ruc t ions  ir. h i s  pocket and bo  thoroughly famil-
i a r  with them. Photographs were d i s t r i b u t e d  t3  a l i m i t e d  degrce  
t o  i l l u s t r a t e  the z i r iousncss  of  t h e  condition once it dcvcloped. 
P u b l i c i t y  was giver, to the subjec t  i n  thc " S t a r s  and S t r i p e s "  and 
i n  " A m y  Talks". The diseomination o f  t h i s  information ,was a s s i s t s d  
and insurod by t rench fos t  c c n t r o l  t o m s  wi th in  the major ccmands .  
N6w t roops a r r iv ing  i n  t h c  Europyan Theatar of Opcnltions r e c e i v e d  
t h e s c  i n s t r u c t i o n s  and an e f f e c t i v e  t rench  foot  conCrol p r o g r m  was 
es tab l i shed .  An e f f o r t  was ria& t o  t r a i n  r e i n f o r x m c n t s  i n  t rench  
f o o t  c o n t r o l  and divis ions ir-cluded t h i s  i n  thc  pmgran  o f  indoc- 
t r i n a t i o n  f3r newly a r r i v e d  

b. Individi-.al cont ro l  measures which mch s o l d i e r  could 
fol low w6re included i n  t h e  ins t ruc t ions .  These mcasurcs s t r e s s e d  
c e r t a i n  rout ine  procedures i n  the care  of t h o  f e o t  and t h e  proper 
wearing of c lothing,  inc luding  keeping the f e e t  dry, avoid ing  con- 
s t r i c t i o n ,  s t imula t ing  ;he c i r c u l a t i o n  i n  t h o  f e e t ,  keeping t h a  
o n t i r e  body dry and warm, avoiding prolonEcd s i t t i n g  i n  one pos i -
t i o n  and avoiding s tanding i n  mud and water.' 

c .  Thc. r e s p o n s i b i l i t y  of command #as s t r e s s e d .  I n  order  
t o  provide c l o s e r  superv is ion  of prcvmti i re  measures, c o n t r o l  teams 
were cs tab l i shcd  i n  each arny, corps and d i v i s i c n ,  and i n  some case6 
reg inents .  Trench f o o t  non-comissioned of€ icers  wrc s e l e c t e d  i n  
each uni-, o f  ccmpany s izc .8  

d. The t rench f o o t  cont ro l  t a m s ,  COmpoSCd of  one O f f i c e r  
from t h e  l i n c  ana one o f f i c e r  from the Quartermistor  Corps ar 8-4 
s e c t i o n  o f  thc  s t a f f ,  were designated to  work i n  c lose coopera t ion  
with the  u n i t  surgeons t o  determine thc. ex ten t  ,and n a t u r e  0' t r e n c h  
f o o t  w i t h i n  the  u n i t ,  a s s i s t  i n  t r a i n i n g  arid supervis ion i n  t r e n c h  
f o o t  c o n t r c l  methods, advise t h c  co,manders on the c x i s t i n g  status 
of t rench f o o t  i n  thC command and recomend t i e  necessary c o r r e c t i v e  
measuros. 
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e. Trench f o o t  non-comiissioned officers werG sLlfCtid 
from omng mcn of demonst ra td  abLlity snd  o;mcricncc i n  , i n i t .  n7-

for tune tLly  sufficiLr-t  stock l e v z l ~  did not cxist i n  thc the3tcr 3% 

1 1
.n l s. tinib to Idoc,u?.tdy supply troops. hn rrdcqntc ,..uxtity of 
socks was made nvni1:lblc L.nd Lhi, s y s t e ~ ~ ~soc!; c;<chatge :nd s u ~ p l gof 
YVCS cstnblishcd i n  which e-ch mn c.1rric.d ? t l e s t  oni r;ttrz p3ir 
and rcce ivcd  c l ean  OIIOS CLL tha ti^ the r a t ioc  N;S issubd i n  ix-
ch?ngc; f o r  .? d i r t y  p:.ir. Howcacr, thc, socks w r i  not o i  tki d i s i r i d  
q w l i t y  nnd Ghc d?ily cxchongc! m v k  i t  impossible t o  prOpfT?y f i t  
t h t  soc1:s t o  uhL individu:ls. Instructionsv6rc iszuacl on thL lit-
t i ng  and w&?ring of thi; shotpw ?nd socks, ?nd on t h e  nclring of thr: 
c lo t t i ng  so 'IS t o  provido m?.xinlL11 wcmnth 7.nd u i c d  risistvc6.6 

h. 1xp;ricmL i n  t h e  EuroDean Tk6itt.r of Criir?tions shoxsd 
thnt t m p o r n r y  r i l i c f  of  t roops  i n  foru.?rd pnsi t ions t o  pm-nit than 
t o  g ~ t  wmn, h iv i  :: hot flw1:?.nd cnrry out proFcr foot hygirnu -t 
1 c ; x t  oncL i n  cvury 24 hours  i s  the key t o  privtntion of c d d  in jury ,  
ground type.  Such 'I pyogrm, w'is insi,itut;d i n  most units vAcn th; 
tictic.c.1 s i t u j t i o n  pcrmittcld. It w:,s found tha t  L: f w  men pcr pl2-
toon might bi: r e l i cvcd  ,>.t@nct i m ;  Lo go t o  c shelter '+ short dis-
tinct i n  r u r  of thc un i t  .".re?. Rctation of th; &ir* lulit from 
t h t  l i n e  -.t rigul-ir inturv-. ls  :*so rcauuciA t h ~t r m c h  f o o t  r%c by
l imi t ing  t h i  pcr iod  o f  closo cor.txt v i i t h  t h L  GnLmj- d W h 2  VifiCh 
t i n e  i n d i v i d u . 1  cont ro l  mensums ':re m o d  d i f f i ~ u l t . ~  

- 7  -
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Comrmnders cf all echelons must he awrp of t h e  se r lousness  of co ld  
-i;i,jurX a.nd must  t ake  t h e  necessary  s t e p s  t o  i n s u r e  the tir.lely a p p l i -  
c a t i o n  of t t e  proper  prevent ive measures. U n i t  surgeons must be a s  
ti-,xGuTkJy t r a i n e d  i n  the t r i a g e  and t rea tment  of c a s u a l t i e s  wi th  
t t a  several  degrees of  c o l a  i n j u r y  as t h e y  a r e  i n  t h e  t r i a g e  and  
t reatment  of f irst ,  second and t h i r d  degree b inns .  I n d o c t r i n a t i o n  
snd t r n i n i n g  in revent ive  ~B:IGUL'FSmust b e  i n s t i t u t e d  i n  t h e  Zone 
of t h e  I n t e r i e r . y 3  

i J E J I C L  &P3CTS OF COLI If!JURY, GROUND TYF'E 

SECTION 1 

DEFINITIOI; OF ,.iu?) P2WOMGICt.L CHl.11'3ES 0CCUPXI:IG 

IN COLD INJURY,  GEOIJKD TIT6 

17. Brigadier  ( then  Colonel) E l l i o t  C.  Cut le r ,  e t . a l . ,  
i n  an umd:itej. p r e l h i n a r y  r6por t  e n t i t l e d  "i. Prel iminary Xelmrt on 
the Iiature and Care 01'Trench Foot Casua l t ies" ,  submit ted t o  t h e  
SLLrgeon General i n  the Ear12 sprin:: o f  1945 has presented  a d e t a i l e d  
accoun; of t i e  pa thologica l  changes ;vhich occLir i n  cold i n j u r y  and 
i l i s  c a r c f u l l y  out l ined t h e  treatmefit employed by t h e  medical  &?art- 
ment i n  t h *  European Theuter of  Opwations.  It is n e i t h e r  necessary  
LOT dw5rnbl . - t h a t  Thc General Board, United S t a t e s  7orces ,  European 
'Pheakr ,  a t tornpt t o  dupl icx te  t h i s  e x c e l l e n t  r s p o r t .  

16. The b a t t a l i o n  surgeon is usua l ly  t h e  f i r s t  medical  o f f i c e r  
t o  scc a cold i n j u r y  casua l ty .  E:-riencb i n  the  Europsan Theater  
of Operations h a s  shown t h e  inpor ta i ic i  of t h e  b a t t a l i o n  surgcon be ing  
ab1.c t o  dit'Pc;rsntj.&e beluetm n i l d  cases  o f  cn1.d i n j u r y  a h i c h  cnri bc 
r e t u r m d  t o  duty f:nom b a t t a l i o n  l e v e l  LUid .thu modcrate and sevcrc 
c e s t s  whicli rcc:uirL L v x u a t i o n  t o  t h c  rea- oi' t h e  b a t t a l i o n .  '*!hen 
t h c  t a n t i c a l  s i t r i t i o n  pcrin2ts tho b a t t a l i o n  S W ~ C O ~should have a 
wamirig room o r  t - n t  i n  thi v i c i n i t y  of thL b ~ t t a l . i o na i d  s t a t i o n .  
I!arc cases  OS cold injur;. c a n  hav; t h c i r  f o o t  gear  romovcd i n  order  
t o  perinit e f l i c i c n t  LrLge  by thc, b a t t a l i o n  surgdon. i l i l d  cases 
can bc g iven  narm f 3od ,in3hot dr inks  and afforded an opportuni.ty 
t o  dry t h e i r  slothin;: and f o o t  goar and c-;ftc;ra f w  hours  they  can 
be  re t>wncd t o  duty .  1.iodcratG and stvv;rt: c a s c s  ru:+lire ovacuatLon 
C3 thc roar.h 

19. it t imds  the  t a z t i c a l  s i t u a t i o n  docs not uormit t h o  ostab-  
lLshr,2int of R t r i ivcc a n t  rrarmins- t o a t  s t  t h c  b a t t a l i o n  l e v c l .  Under 
such condi t ions i;-has b e m  f m n d  ';hat t h e  r t$.fiicnt.?.l surgeon can 
p r i v m t  thc uniiocossarg Gvlicuation of lni ld  c SES by t h e  es tab l i shment  
of such f a c i l i t i e s  31i t h e  regimental  l c v c l .  This in;orposos tho  
r c k { i i x n t d  3 i d  s t a t i o n  cs e l i n k  i n  t h c  cha in  of  cvacuat ion but undcr 
wrt;:in condi t ions  t h i s  has h e m  possiblc  and dcsirab8c. It must b i  
mL2hsizi.d at  both  thc 'cc;talion ;ind r c g i n c n t a l  l c v c l  t h s t  c a s u a l t i c s  
v k t h  cold injur;: t o  t i l i  fLit .-nust bc t r c n t d  as l i t tu  CBSGS and t h a t  
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22. Thr; troatnicnt of co ld  in , jury cnsu:.ltios in til; i l c~~wni ---c.:tions Zonc h a  1 ~ ~ t ; r ir.tlcou-rtdy reporbtd upon by 3:ig?dic;r Gtnc;r:.i 
Cu t l i r ,  a t . n l . ,  ,IS thc rc .sul t  of thc.  I;XpLriinccs i n  th: 1GB %r.d-.l 
xcsni ta l .  i n  P-ris .I 
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25. The Russim %my cons idc rca  t rench foo t ,  f r o s t b i t e  and 
s i n i l c u - f o o t  disorders ?s p r e v c n t n b k  conclitions and placod the 
rr:sponsibilii;.y on thc ind iv idu i l ,  t h e  smr l le r  un i t  corm~,ndcra d  
the  m e d i c i l  o f f i c e r .  Thc individu:il  m d  h i s  i.rmedixt?tti s u p e r i o r s  
were r.ccount&ble for thz  occurri!icG of such d i s e b i l i t y  ;xl punish-
ment WI?S c r c h i n i s t c r d  nccording t o  t h e  n e g l e c t  involvud. Tn scv1;m 
ciisos ouch d i s a b i l i t y  ' w s  lookad upor. 1s s.i'ziot:.:i s i n c e  i t  dcprivzd 
Lhi :rmy of man hours from comblt. Prcvant ivc !::c7~sr,ros inc ludcd  
providing propor f o o t  gear, r i g i u  f o o t  insgectizin 2nd t h o  vc?.riiig 
of nor.-constrictipg boots over :: rir:ippcd nool l ;n  b?ad;i& rsthcr thTJ.3 
A sock.  b p h x i s  w .s on proptr foot, gc. r ,  p w L o n . 1  oduc .Lion -.rid 
r e s p o n s i b i l i t y  i n  t l ~care of t h e  f e e t .  It w-is clz.imsd th , . t  t h c  
Sov ie t  r?;c of d i m b i l i t y  3 o i n  f o o t  d i s c r d c r s  YI .s vorg lo it^,^^ 

26. );:my C ~ S C S  of cold i n j u r y ,  xround t y w ,  verc sL;m '..riiong 
German prisoncrr': o f  w x  ncd i n t c r r o g n t i c n  rovc.1li.d m incidrjnce i n  
t h i  Germ-n ?xmy C I W - . ~  -Lo cr wo?.t.tcr :kin i n  tk,c .meric?.n f o r c c s .  
-Wulo good foot  hygicnr? w :E rocognized 3s i n s t r u w n t n l  i n  prLvon-
tion, the  l ' ick >f proper foot  g c r  :nd t r ' l i n i n g  W:IS cvidcr.t ::nd 
m-jdc con t ro l  d i f f i c u l t .  F m ? l t i G s  w r e  sst .?bl ishcd OD. t h o  b.j.sis 
t h n t  cold i n j u r y  c:in bi jrcvLr,tcrl -.nd t h ? t  '-.cc:mring i t  involvcd 
n e g l e c t .  Howovir, t h i s  w:.s b,?sLd on  thr; bc1ii.f t h ? t  somi t r o o p s  
were ;x t iu i r ing  t h e  i n j u r y  t o  "vo id  h.iznrdous duty.12 

CONCLUSSCNS 

27. 'The terms "trcnch f o o t " .  " f ros tb i t c l l  :rnd "invnsrsion foo;" 
r e f e r  t o  condi t ions wkich r e s u l t  f rom exposure t o  cold .tiid t h e  de-
valopmant of which i s  :!gr?.vnted by moisture,  Cap . i r e d  p w i p h o r a l  
c i r c u l n t i o n ,  b e n e r d  body cooling ' r.d pcs s ib ly  by lowered mott,.bolic 
r r . t e s  due t o  fa t igue  ' nd  K.ie lxk of ?w.?rm food :xd hot d r i n k s .  

28. The tcrm "cold i n j u r p "  i s  more desc r ip t ive  of  t h e  e t i o l o g y  
.?nd t h e  p.:tholo@c::l changos of  tho o o n d i t i o n s  knom i n  t h e  Europ'3nr. 
T h e i t c r  of 0pcr.itions '!s t r ench  iuoi;, f r o s t b i t e  ..nd immersion h o t ,  
':nd should bc d,opted.  Ccld i n j u r y  should bo  cc>nsidered ':s ?.nnLogol;s 
t o  burns and thc t o m  "ccld i n j u r y "  should lx; rwdifiecl by t h c  nddi- 
tion or" such r<u.?lifying vrords :Is mild,  morier.3.ts .:.nd severe or f i r s t ,  
s cco rd  xd t h i r d  dcgrea. It m:\y b c  desir.-.blL t o  f u r t h e r  qu. : l i fy  t h e  
tern by thc - c ld i t im  of t h c  phr:;scs "hi&-i7-2ltitude type" or "ground 
type"  t o  dis t inRuish bctwccn t h e  i n j u r y  occurring i n  comb-t Lrir 
crews ..ndt h ' k  found i n  t h c  " ~ y  ground rorces. 

29. Cold in,jury, Eround type,  i s  t o  .. fire:.t, sx ton t  wcvont? .ble .  

30. The r:l..tivoly l i g h  incidence of cold in.jur;[ (9.251 of 9.11 
C-su7lties) i n  t h c  Europwn T h c t a r  of  Opcr,!tions ~ 1 s  in:&-due t o  
o u x y  o f  c lo th ing  2nd foo; gc;?.r o f  , t y p e s  sui t ; iblc  f a r  w i n t e r  opor-
Tt ion,  unf:vor t11b opor rtioni:l cond i t ions  .?.adt o  t h c  dcl. iy 01: m m y  
u n i t s  i n  i n s t i t u t i n g  ?. prcgrm w i t h  c:mph,>.sis011 m r l  c l o s e  supcr-
v i s i o n  of tnc mcr?.surcs t o  5, t>.ken by t h o  individu?. l  s o l d i t r .  
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CHAPTER 7 

RECOM~ENDATIOIJS 

31. As 2 r e s u l t  o f  e - w e r i m c e s  i n  tho European Theater of 
Opera t ions ,  it i.s rccomendcd t h a t  a combat boot bo dcviscd fo r  
win tc r  f i p h t i r q .  Such 3 b o o t  should Gmbody t h c  fol lowing char- 
a c t a r i s t i c s .  

a. It should bo made e n t i r e l y  of leather. 

b. It should be  r e l a t i v e l y  waterproof whcn trt:.itod fre-
q u e n t l y  w i t h  n w a x  base shoe pa l i sh .  

c. It sliouicl provide a r c h  support, should h m c  x normal 
hoe: ?rid t h e  too should be s u f f i c i e n t l y  roomy t o  permit f r e e  move- 
ment of t h c  tom insidk thc shoe. 

d. Thc sole o f  t ha  s h e  should t c  designed on t h e  L!unson 
las t  but t he  upper: should be sc  constructod ?.s t o  pcrmit t h c  ad-
justmcnk n e c o s s q '  whcn one, two or t h roc  piirs of socks arc  worn. 

e.  The qu?.rtcrs of t h e  boo-t should h e  so l a rge  t h n t  t h c y  
cono t o g z t h e r  over t h o  t o n p c  i.ftcr thc: fool; cncnsod i n  heavy socks 
is i n s c r t c d  in t h u  shoc or  boot. Thus t i g h t  l a c i n g  ovor t h c  i n s t e p  
wodd. bt Lxpossiblu. 

f ,  The boot should bo Soosc srounil thc  ankles so as t o  
avoid c o n s t r i c t i o n .  

g. It should be e m i l y  remomhle s o  a s  to cncourago t h e  
solclilicr t o  remom it d a i l y  t o  c G r I :  f o r  his f c u t ,  

32. It i s  reconur,sndod th2.t a sLuCiy o f  socks he madc t o  dovelop 
cncs which are adcquntc for xi i~ tcriwnthcr ;;nil adaptable  f o r  war 
with thL conibnt, Soot rGcommondud abovs. Thrcc pairs  o f  socks should  
bo provided f a r  tlic coldest wcrlthcr, to include a li&t inne r  sock, 
c? mcdium sock, ;!nd heavy outer sock, which 2rc of graduated sdaas 
tc ;tllcvI fo r  a gropcr fit :md avo id  .:,rinlrlibg. 

33. T h t  po1ic;v regarding t h z  .'Lw,?rdof the Purplo Heartfor 
cold in . ju ry  should bc reviewed nit l i  t h e  idea thn t  thc award should 
be nado f o r  t r cnch  foo t  as w d ! .  2 s  f o r  f r o s t b i t c  o r  i n  n e i t h e r  Case. 
Considcrot ion should bs g iven  t o  tho conditions of combat end ivea-
t h e r ,  whether o r  no t  iha injury i s  due t o  ncgligoncc, d e l i b e r a t e  
i n t c n t  o r  was minvoid,abli;, 2nd t h o  d2grcc t o  which such on i n j u r y
is a t t r i b u t a b l e  t o  enemy a c t i o n .  

3k. Mxlicnl  Corps of f iccrs  sha@ rcceivc t h e  snmc t r a i n i n g
i n  t h e  mm.zp,emeni; oi' cold in. iury casualties ns is  g iven  tham i n  t h e  
manngemn:: of burns.  
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