
BATrLE CA..'mALTllS I:NJURIES DISEASES .. .. : : . . . . 
Totals . deaths . ~ .. Totals deaths . ~ .. Totals . deaths . ,, : : . . . . . . . . . 

U.S.A. 
Officers . 42Z . l :0.23:: 239 : 2 :0.83:: 260 . l :O. 38:: . . . 
Nurses 0 . . . . 19 . 0 : : • . . • . .. . . . . 
Enl Men . . 12 :0. 20:: 16 :o. :0.1 .. . • .. 

acs 0 . . . . 3 0 . . . . 0 . . . . . . . . . . . . .. . 
Civilian . 1 : 0 : . . 3 . 0 . .. 2 . 0 . . . . . . . . . . . . * • 
?ii •• Ma.rine: 2 . 0 : : 3 • 0 : :: 2 0 . :: . . . 

U.S. NAVY 
Officers : z 0 . . z 0 . . . ! • 0 . . . .. . . . • . . . 
Enl Men . 1 . 0 . . . 1 :1.12:: 66 . l :1. . . . . • .. . . . 

BRrrISH 
Otticers . 22 . 0 : . 1 :1 .2:: l . 0 .. . . . . . . 
Enl Men : M . l :o. . 1 :1.11:: 21 . 0 : : . • . 

BR. NAVY -- 2 Officers . 0 . . . 0 . . . . . 0 . .. . . . . . . . . . • .. 
Enl A.en . 6 . 0 : .. *19 . *1 :5.26:: 11 0 . .. . . . . . • .. 

BRAZ. AF 
Officers : 1 . 0 . .. l : 0 .. . . 32 . 0 . .. . . . . . . . . . .. 
Nurses . 0 . . . 1 . 0 . . . 2 0 .. • . . . . . . . . . 
Enl U:en . 0 . . .. . 13 . 0 . . 108 . 0 .. . . . .. . . . . . . 

IT.ALIM 
ArrIJ,V : ! . 0 . . 2 . 0 . . . 0 . . .. . . . . . . . . . .. 
Civilian . 0 . . . 2 . 0 . . . 0 . . . . . . . . . .. . . . 

FRENCH 
Army . 7. 0 • . . 6 . 0 . .. 1 . 1 :100 . . • • . . . . .. . . . 
Civilian . 0 . . .. z . 3 ·42 8· · 0 .. . . • . . . ·-· .. . . 
~ . z69 . '1 :O.~l:: 28 0 . . . 7{1 . 0 . .. • . • . . . • .. 
Rt.TSSIAN 

Army . 1 . 0 . . . 1 . 0 . . . 0 . . .. . . . . . . . . . . . . . 
POLISH 

Army 1 . 0 . . . 2 0 . . . 0 . . . . . . . . . . . . . .. 
TOTALS . 7406 . 2l :0.28:: 3948 . 25 :0.63:: 4589 7 :0.15:: . . . 

* includes 1 ti . Marine 
(the l death in this group) 

u.s. troops: 
only . :0.20:: . 6 :0.1 . . . . . . 

All others . . 
British . . 
Brazil!.an: 
Italian . • 
F:rencb . . 
Russian . . 
Polish 18! . 1 :0.')4..:: 122 . 6 :~. 72::: 180 . 1 :o.55:: • . . 

PO z69 . z :0.91:: 28 . 0 . .. 7{1 . 0 . . . . . . .. . . . . 
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- DEATHS 

The deaths may be grouped roughly intc, the following categories: 

Neurosurgical ••••••••• 24 
Abdominal • • • • . • • • • • • • • 9 

General traul!l9tic ••••• 7 
Thoracic •••••••••••••• 6 
Bu.ms •••••••••••••• • • • 3 
Urologic • • • • • • • • • • • • • • 2 

General 

Medical 

surgery ••••••• 

............... 
1 

1 

No ha.rd and fast rule can be made for this distribution. G9neral trffil-
imtic cases contE".in most but not all of the compound gractures of the extrami-
ties. However, it hes seemed that the first considere.t ion in these patients 
is the large one of manegen:ent of a severe injury, often associated with shock 
and hemorrhage and that the specialized handling of the fracture was not as 
important as the expert :imnagement of the wounded m~. By the same token 
possibly the same consideration ILay apply to all cases, however it wound appear 
that injuries to the brain and cord, chest, and urologic tre.ct, and burns call 
for certain special care even at first instance. Any way in which the cases 
are divided up there is certain to be a great deal of overlap. Whether a case 
with multiple wounds should be assigned to one specialty or another depends 
largely upon one's assay of the case and judg100nt as to whet condition is the 
most important. Certainly, if one looks at the actual cause of death in any 
case it is apparent that the lethal condition may not necessarily be due to 
the primary injury but could well have arisen in any injury. One case is list-
ed as medical de~th although classed as a battle cesunlty. Since the wound 
fo~ which the i:atient was admitted had long since heAled and the fulminant 
pneumonia hed no association whatsoever with it from a medical standpoint. 

Neurosurs;ical 
.AFRICA 

Date of Innne d ia t e cause of Be, inj :Time after 
deeth . death : dis:: onset . 

14 Feb 43 . severe brain damage A.I . : few hours . 
7 May 43 severe brain deW<~e : A.I • . 10 hours . 

15 May 43 : severe bra.in dema.ge A.I. 10 hours 

2 Jun 43 subarachnoid and intraventriculer hemorrhage . .t...I· . 4 ~s . . 
13 Jun 43: bronchopneumonia, sepsis, debility ( cord injury): B.C. . 44 days . 

16 Jun 43 subdural hematoma . A.I • . 6 days . . 
20 Jun 43 . brain abscess and meningitis. Perforating . B.C. 53 days . . 

WOtmd of the brain 

27 Jun 43 severe bra in damage . A.I. . 3 hours . . 
30 Jun 43 pulmonary embolism, cord dr.mage, dislocated . A.I. 14 days . 

vertebrae 

12 Sep 43 . broncbopnewoonia, cord, fracture, 4th & 5th A.I. 5 days . 
cervicel vertebrae 

20 Sep 43 . penetrating wound of brain, hemolytic trans_ B.C. 11 ccy'f\f'! . 
fusion 



Init-
ials 

Date of 
death . . Inm:ediate cause of 

death 
Dis, 

BC, In j 

S •• : 21 Sep 43 respiratory failure, (cord) fracture, 4th 1E: A.I. 
~ cervicAl vertebra 

B.C. : 8 Oct 43 

H.S. : 20 Oct 43 

purulent meningitis (cause?) 

glioblastoma multiforn:e 

ROME 

: Dis 

Dis 

H.T. 28 Jul 44 : bronchopneumonia (cord, f racture dislocation: A.I. 
6th cervical vertebra) 

D.L. : 1 Sep 44 : severe brain de.nl3ge 

E.D. : 7 Sep 44 : severe brain daimge 

L.C. : 14 Sep 44 : ventriculitis, meningitis, brain abscess, 
penetrating wound of brain 

V.B. 17 Sep 44 : severe brain damage 

B.F. : 7 Oct 44 : meningitis and ventriculitis, probably 
ot it is media 

G.I. : 18 Oct 44 : ventriculitis, gutter wound of brain 

LEGHORN 

E.M. : l4 Dec 44 subdural abscess, frontal s inus infection 

N .Vi. : 24 Jan 45 : seTere bra in damage 

P.S. : 15 Feb 45 : subdural hems.tome. 

Abdominal 
AFRICA 

A.I. 

: A.I. 

B.C. 

A.I. 

: Dis 

B.C. 

Dis 

: A.I. 

: A.I. 

J.M. : 27 Miy 4'3 : extensive spread of unrecognized appendiceal: Dis 
abscess 

T.R. : 11 Jun 43 : shock and arute bacteremia due to ruptured : Dis 
appendix - during operation 

J .z. : 15 Aug 43 : shock, hemorrhagic, traumatic; compound com-: A.I• 
pound fracture, skull, rupture of spleen 

J.D. : 15 Aug 43 : shock, hemorrhagic, tr uma.tic; rupture of 

Onset, 
: Time after 

: 2 days 

: 8 months 

1 mnth 

: 23 days 

: 3½ hours 

l½ days 

: 68 days 

: 2½ hrurs 

71 days 

: 40 days 

: · 7 days 

: 6 days 

: 18 days 

: 8 - 15 day 

: 3 days 

1 hour 

spleen, crlishing injury, chest, cerebral inj: A.I. : 1 hour 

.F. 24 Oct 43 peritonitis, subphrenic abscess, intre.peri-: B.C. :106 days 
toneal abscess; GSVr, thorax and abdomen 

F.S. 7 Nov 43 : paralytic ileus and peritonitis; rupture of : A.I. : 5 days 
sigmoid probably due to air hose 

V.R. 13 Jul 44 

A.L. : 23 Jul 44 
PO 

ROME 

severe fecal peritonitis, due to GSV1, abdomen: A.I. 
with perforations, duodenum, jejunum & colon 

2 days 

hemorrhage into bowel and peritoneum 
following separation of sutured bowel; snr, 
abdomen 

B.C. : 19 days 

- 2 -



!nit- Date of 
ials :- death 

Dis, Time after 
Immediate cause of death : BC 1 Inj.: Onset 

W.K. i 27 Sep 44: lobar pneumonia; GSN, abdomen with cecal per-: A.I. 
foration end mild local peritonitis 

General Traumatic 
AFRICA 

A.L. 14 Feb 43 : trauma.tic shock; compound fracture, sacrum 
and ileum 

E.W. : 19 Sep 43: gas gangrene, compound fracture, femur 

ROME 

. . 
: 

K.M. : 14 Jul 44 
(POW) 

: fat embolism; multiEle~n~enetrating & perfo-: 
rating wounds witB0 r~~~ttre of femur at knee 

A.I. 

B.C. 

B.C. 

G.G. : 19 Jul 44: fat embolism, hezooglobinuria nephropathy; mul+ B.C. 
tiple penetrating & perforating wounds with 
fracture of femur (compound). 

H.I. : 20 Jul 44 
(PO ) 

ge.s gangrene; compound fracture of femur, & 
humerus 

J.B. : 26 Jul 44 : pulmonary embolism; sulfonamide nephropathy 
(POW') and uremia, traumatic amputation, leg 

H.A. : 17 Sep 44: anaphylactic shock from A.T.S.; traumatic 

THORACIC 

amputation of foot; multiple penetrating and 
perforating wounds due to mine. Clinical 
tetanus 

Africa. 

. . 

. . 
B.C. 

B.C. 

B.C. 

A.B. : 
( ci v) 

6 Mar 43: shoclr; puncture, left lung, compound fracture: A.I. 
distal left shoulder, compound fracture, 
tibia, fracture, distal hip 

P.O. : 20 Jun 43 secondary heioorrhage from chest; SF'v\' chest & : B.C. 
spine; empyeim 

Rome 

U.B. : 17 Jul 44 uremia from transfusion incompatability; B.C. 
{POW) severe thoraco-abdomine 1 wound 

s. : 23 Jul 44 
(POW) 

sulfonamide nephropathy (a.cute gastric distress)B.C. 
sucking wound of chest 

Leghorn 

E.H. : 18 April45: acute encephalitis and empyema; thoraco- abdom: B.C. 
inal and abdominal wounds 

E.J. : 26 lJ!ay 45: deprivation due to leek of sufficient lung, B.C. 
severe thoraco-abdominal wound, liver hemorr-
hage and contre.ls.teral empyema 

- 3 -

8 days 

: 3 - 4 hours 

: 10 days 

. . 8 days 

: 5 days 

. . 
13 days 

9 days 

9 days 

: 11 hrs 
after inj. 

: 36 days 

10 days 

14 days 

24 days 



Init- Date of 
ials : death : I ,.,~diate cause o-r death 

Dis, 
BC 1 Inj 

BURNS 

E.B. 17 Mar 43 
Africa 

hemorrhagic shock during skin graft operation: A.I. 
severe burns 

L.L. : 4 Aug 43 acute yellow atrophy; severe burns : B.C. 

J.R. 

F.P. 

P.E. 

9 Sep 43 : uute yellow atrophy; severe burns A.I. 

UROLOGIC 

Africa 

21 Sep 43: secondary hemorrhage into bledder. Penetrating: B.C. 
wounds, back end buttocks, compound fracture, 
femur, sacrum, ilium, penetrating wounds, face 

Rome 
4 Jul 44: acute pulmonary edema and excess fluid adminis: A.I. 

tration. TraUiri8tic rupture of bladder; mild 
peritonitis and ileus 

G:EJIJ"ERAL SURGERY 

Africa 

D.R. : 22 Jun 43: hemorrhage from incision of feooral aneurysm. : Dis 
Aneurysm due t o old battle casualty 

1'.EDICAL 

Rome 

W.B. : 19 Sep 44 lobar pneumonia, fulminant. 'ound of wrist 
{POW) entirely healed. Fetient in hosnit ~l for 

16 days before death. 

- .1 -

B.C. 

Time after 
Onset 

: 28 days 

117 days 

: 100 days 

ll days 

18 days 

: few hours 

: 2 deys 
after on-
set 



BATTLE CASUALTY DEATHS 

There were 21 deaths in patients with battle casualties, 13 of these in U.S. 
soldiers, 1 in a British soldier and 7 in German prisoners of war. The death 
for American battle casualties ( 13 deaths in 6457 battle casualties) was 
0.20%, for British battle casualties (1 in 180) was 0.55%, while the German 
FOWs (7 deaths in 769 POW battle casualties) was 0.91 • A brief diagnostic 
record of these 21 cases tollows. They are split up into categories depending 
upon tLe specialty, if any, into which the case would fall. 

Neurosurgicel Cases 

Init- Date of 
ials : Deeth Diagnostic Record 

J. Mc: 13 Jun 43: Bronchopneumonia, sepsis, debility. Penetrating wound of back end 
shoulder, compound l1~cture of 3rd thoro~ic vertebra, compreP.sion 
of cord, loculated empyeme and bronchopulmonery fistula. 44 days 
after in jury. 

i.e. : 20 Jun 43 PneUlilOcoccel ab~cess of brain with mmingitis. Frontal head wound. 
Compound fracture of skull with penetrating wound of brain and 
involvement of frontal s'dlnuses. 53 days after jnjury. 

A.A. 20 Sep 43: Hemolytic transfusion. Compound fracture of skull with penetrating 
wound of brain, loss of much brain tissue. Multiple wounds. In-
compatible trens-:: usicn, severe transfusion,kidneys, pulmonary edems. 
Rnd focal necrosis of liver. 11 days after injury. 

L.C. 14 Sep 44 Ventriculit is, meningitis and brain abscess. Penetrating wound of 
brain, left occipit~lregion, severe; much debris, foreign body, bone 
and metal. !loderete puln:onary edema, moderate lifoid pneumonia, 
blast pneumonitis, mild sulfonamide nephropethy. b8 days after injury. 

G.I. : 18 Oct 44: Ventriculitis, Fronto-parietal gutter wound of brain. Hypostatic 
pneumonia. 40 days after injury. 

Abdominal wounds 

i .F. : 24 Oct 43: Generalized peritonitis, subphrenic abscesses; intraperitoneal ab-
scesses. Perforating wound of abdomen with perforation of small 
bowel, perforating wound of chest w 1th hydropneumot borax. Abscess 
between spleen and diaphragm, left, and between anterior surface, 
right lobe of liver and diaphragm. Ruptured during operation on 
left with peritoneal soilage. 106 days after injury. 

A.L. : 
(row) 

23 JUl 44: Secondary hemorrhage from separation of suture line of jejunum. SFW 
abdomen, severe, with division of jejunum. Mild sulfonamide nephro-
p8thy, emaciation. Previous disruption of abdominal j,ncision~ 19 
days fter injury. 

General Traumatic 

E.W. : 19 Sep 43: Gas gangrene. Multiple SF't.s, right thigh, and buttock, right and 
left legs. Left hydrothorex, acute spleenitis, acute parenchymatous 
degeneration of liver. Compound fracture of right ferur. Amputation 
of right thigh. Extensive gas gengrene of stump, right buttock and 
entire riruit side of body. 10 days after injury. 

K.M. : 
(POW) 

14 Jul 44: Pul.Ir.onary fat embolism. ~ultiple, severe, penetrati~g and perfor-
ating wounds of up'()er and lower extremities, face, and buttocks, 
with compound fracture of femur and tibia and compound fracture, 
both bones of right forearm. 8 days after injury. 

- 1 -



Init-
ials 

Date of 
Death : Diagnostic Reoo rd 

G.G. : 19 Jul 44 : Died of embolism while under anesthesia and while receiving a 
transfusion for secondary treatment of wounds. Wllltiple, severe, 
wounds of legs, thighs, buttocks, hands and forearms, with com-
pound fracture of femur. Had also transfusion kidney which would 
probably hsve leed to uremic death. Mild sulfonsmide ncphropathy. 

5 days aftermunding. 
H.I. : 20 Jul 44: Died of gas gangrene (clostridial myositis edematiens} from nrul-
(POW) t iple, penetrating wounds of the left thigh, left shoulder, chest, 

right hand, with compound fr~cture of femur, fr3cture dislocation 

J.B.: 
(PJW) 

H.A. 

26 Jul 44 : 

: 17 Sep 44 

of shoulder and traumatic amputation of thumb and index finger, right. 
Mild fat embolism. 13 days after injury. 

Died of vascular nulmonary embolism. Traumatic amputation of right 
leg. Moderately severe fat embolism, severe sulfonam.ide nenhropethy, 
uremic pneumonitis, central cirrhosis of liver. 9 days after injury. 

Died of anaphylactic shock. Multiple, penetrating mine wounds of 
legs, thighs, buttocks, perineum, arms, and hands; traumatic ampu-
tation of rie,ht foot. Clinical tetanus (records now available do 
not contain data regarding toxoid administration), mild pulmonary 
fat embolism. 

Thoracic Surgery 
P .C. : 20 Jun 43 : Secondary hemorrhage from SF'i of chest. Severe wound with fracture 

of 10th and 11th thoracic vertebrae, laceration of ling and dia-
phragm, damage to cord, empyema and hemothorax, confluent broncho-
pneumonia. 36 dnys after injury. 

A.B. : 
(POW) 

17 Jul 44 

s. : 23 Jul 44 
(PO\ ) 

E.H. : 18 Apr 45 

E.J. : 26 Way 45 

Burn 

L.L. 4 Aug 43 
(Br) 

Urologic 

F?P. : 21 Sep 43 

?v:edical 

. . 

Died of uremia from transfusion incompe.tab ility. Severe 
abdominal wound wt th empyema, perforating leg wounds and 
fracture of fibula. VErken hemoglobinuria nephropathy. 
embolism. 10 days after wounding. 

thoraco-
compound 
N.dld fat 

Died of sulfonamide nephropathy with acute gastric dilatation. 
Penetrating wound, left chest and left lung. Cmpyema. Acute, severe 
central necros qis of liver. 14 days after wounding. 

Acute encephalitis from putrid empyema. Perforating wound of right 
chest, laceration of diaphragmt lung, and liver. Penetrating wound 
of ebdomn with perforation of small bowel over sigmoid. Empyema. 
Purulent bronchiolitis. Old sulfonamide nephropathy. ?4 days after 
wounding. 

Oxygen deprivation due to lack of sufficient lung tissue. Thoraco-
abdominal wound, right, with loss of liver substance. Repe 0 ted 
heILOrrheges from liver bed. Reduction of right lung to part of 
upper lobe. -~ empyema subsequent to embolus, and reduct ion of 
aerating surface of left lung by about 75%. 98 days after wounding. 

Acute yellow atrophy of liver subsequent to extensive tank burBs 
of face, left arm and rifht and left legs. 117 days after injury. 

Secondary hemorrhagic from pelvic vessels with erosion into bladder. 
Perfore.ting wounds of head, buttocks, hips, pelvis . Multiple, nene-
trBting woUI!ds of back, traUI:lB.tic destruction of left eye. Fracture, 
surgical neck of right femur, compound fracture, sacroiliac joint. 
Peritonitis. 12 days after injury. 

V .B. : 
(POW) 

19 Sept 44: Fulminant lobar pneumonia in pe.tient with healea wound of wrist. 
Bronchopneumonia, acute right heart failure, atelectasis and pul-
monary eden:a. 29 days from time of wound. l½ days from first 
symptom. 

- 2 -



CAUSE O tr DEATH 

The causes of death rooy be grouped in the following categories: 

1. 

2. 

4. 

5. 

6. 
7. 
8. 

Infection: . .................................. . 
Direct association or extension from wound: 

Severe 

Shock 

Pneumococcal abscess of brain •••• 1 
Ge.s gangrene •..•.• , . . . . . . . . . . . • • . . 2 
Purulent D'.Bningit is ••.•••••••••.• 1 
I eritonitis & subphrenic abscess. 1 
Fecal peritonitis •••••••••••••••• 1 
Ventriculitis & meningitis ••••••• 2 
Ventriculitis •••••••••••••••••••• 1 
Subdural absce~s ••••••••••••••••• 1 
Acute encephalitis ••••••••••••••• 1 
Bronchopneumonia, sepsis, 

debility. (cord) ••••••••••••••• 1 
Fulm.inant bronchopneumonia (cord). 2 
Lobar nneurconia •••••••••••••••••• 2 
Ruptured appendix •••••••••••••••• 1 

bra.in damge ••.••.....••.••••••...•.•••• 

.......................................... 
Tra.llIJl3.t ic • • . . . . . . . . . . . . . . . . . . . • • . 2 
Tr aumatic & hemorr hagic •••••••••• 2 
Hemr rhagi c • . . . • . . . . • . • . . . . • . . . • . l 
Bacteremia & anesthetic •••••••••• 1 

HeDlO!'.rhage ••••••••••••••••••••••••••••••••••••• 

Secondary ....•..•......•••..•.... 3 
I & D aneurysm 1 

Subdural hematoma 

Subdure.l • • • . • • • . • • • . . • • . . . . • • . • • . 1 
Subdural plus intraventricular ••• 2 

Fat embolism ................................... 
Acute yellow a.trophy of Liver . ................ . 
Transfusion imcompatibility .................... 

Acute ...........••........•..•..• 1 
Hemoglobinuria nephropatby ••••••• 1 

17 

8 

6 

4 

3 

2 

2 

2 

9. l'is<!elle.~e0\1~................................... 9 

Pulmonary emb olus • • • • • • • • • • • • • • • • 2 
Respiratory failure in high 

cord lesion ..................... 1 
Glioblastoma. • . . . . . . . . . . . . . . . . . . . . 1 
Parelytic ileus •••••••••••••••••• 1 
Acute pUlir.onery edem • • • • • . • • • • • • • 1 
Sulfonanide nevhropathy •••••••••• 1 
Anqphylactic shock ••••••••••••••• 1 
Oxygen want • • . . . • . . . . . . . • . . . . . . • • l 



Deat~s Classified as to Time of Occurrence after Onset of Fatal Injury or Illness: 

Few hours - 11 cases (9 in Africa; 2 in Italy (RonB)) 

AFRICA 

lnit-
ials . . 
A,LeG: 
~· .P • : 
A.B. . . 
M..P. . . 
s.s. . . 
D.R. . . 
I!.• C. 
J.Z. . . 
J.D. . . 

Cause of Death 

Severe traumatic shock 
Extensive brain d,.,mage 
Severe traumatic shock 
Extensive brain damage 
Extensive brain damega 
Hemorrhage from I & D femoral aneurysm 
Extensive brain damage 
Hemorrhagic and traumatic shock 
Hemorrhagic and traumatic shock 

ITALY 

D.L• : Extensive brain damage 
V .B. Extensive brain damage 

Elapse Date -
Class.: of-ti.Ire .. death ::Status . . 

: A.I. 4 hours: lt Feb43: Oiv 
A.I. . 2 " . . A.I• : 2 It . 
A.I. . 10 ti . . A.I• . 10 ,, . . 
Dis :2-3 ti . A.I. . 3 " . . 
A.I. 1 " . A.I . . 1 " . . 

A.I• : 4 " 
: A.!. 2½ " 

?lar43: Civ . 6 Mar43: Civ . 
7 May 43: USA-llt . 15 N.ay 43: Br-0:f'f . 

22 Jun 43: USA-EM . 27 Jun 43: USN-EM . . 15 Aug 43: USA-EM . 
15 Aug 43: FSA-EM 

. . 1 Sep 44: USA-EM 
: 17 Sep 44: USA-EM 

Few days - 11 cases (6 in Africa; 5 in Italy (Rome, 4; Leghorn, 1)) 

AFRICA 

R.C. : Subarachnoid and intraventicular hemorrhage 
T.R. : Shock and acute bacteremia 
J .F. Subdural hen:a.tooo & intraventicular tt 
L.B. Fulminant bronchopneumonia in cord iLjury 
s .. : Respiratory failure in hi?h cord le9ion 
F.A.S: Paralytic ileus and peritonitis 

U.R. 
G,G. 
E.D. 
VI .B. 
N.W. 

ITALY 

: Severe disseminated fecal peritonitis 
Fat embolism & acute pulmonary edema 

: Extensive brain d~mage 
: Fulminant lobar pnewronia 
: Extensive brain damage 

: A.I. 
Dis 
A.I. : 

: A.I. 
: A.I. : 
: A.I. 

4 days 2 Jun 43: USA-EM 
3 days : 11 Jun 43: USA-Off 
6 days 16 JUD 43: USA-EM 
5 days l2 Sep 43: USA-EM 
2 days : 21 Sep 43: USA-EM 
5 days: 7 Nov 43: Br-M.M. 

. . A.I. : 2 days 
B.C. : 5 days 
A.I. : it days : 

13 Jul 44: USA-EM 
19 Jul 44: USA-EV 
7 3e:p 44: USA-F/0 

19 Sep 44: POi * B. O. : 2 days 
A.I. : 6 days 24 Jan 45: USA-EM 

* This JJJBn admitted as PO-. with B.C. H1:: developed pneumonia not r:issociated with 
his injury and died less than 48 hours after first complaint. 

Few weeks up to 24 days - 18 cases (Africa, 5; Rome, 10; Le~horn, 3) 
AF!-?ICA 

J.M. : 
c.n. : 

Extensive spread of ap:rnndiceal abscess 
Embolism - pulmonary 

E.~. : Gas gangrene 
A.A. : Hemolytic tr3nsfusion reaction 

~econdary hemor!'hAge F.P. 

P.E. 
.M. 

A.B. 
s. 
H.I. 
A.I.. 

IT!.LY (Rome) 

: Acute pulmonary edema 
Fat emtolism, pulmonary 

: Uremia from trensfusion incor;ipatability 
: Sulfonamide nepthropathy 
: Gas gangrene 
: Secondar·y hemor:rhege 

. . 

. . 

Dis 
A.I• 
B.C. 
B.C. 
B.C. 

: 8-15 days:27 May 43: USA-EM 
: 14 days: 30 Jun 43: us..~-W 
: 10 days 19 Sep 43: USA-EM 
: 111ays 20 Sep 43: USA-EM 
: 12 days: 21 Sep 43: USA-EM 

A.I. : 18 days : 
E.C. : 8 days : 
B.C. : 10 days : 
B.C. : 14 days 
B • C . : 13 days : 
B.C. : 19 days: 

4 Jul 44: USA-Otf 
14 Jul 44: row 
17 Jnl 44: ro 
19 Jul 44: 'POW 
20 Jul 44: POW 
23 Ju1y44: row 



!nit- Elapse Date -
ials Cause of Death :Class.: of t ure . De,c,th . Status . . . . 
J.B. . Pulttonary embolism : B.C. . 9 days 26 Jul 4,L1,.: .FO" . . 
H.T. . Fulminant bronchopneun:onia A.r• . 23 deys 28 Jul 44: 'JSA-:E:M . . 
H.A. Anaphylactic shock (A.T.S•) B.C. ~ days . 18 Sep 44: USA-EM . 
\ •K • . Lobar pneumonia . A.I. . days . 27 Sep 44: Br- EM . . . . 

I'rALY (Leghorn) 

E.M• . Subdural abscess : Dis . A days+: 15 Dec 44: USA-EM . . 
P.S. . St1b dural hemat orna : A.I. . l days : lg Feb 45: USA-:EM . . 
E•H• Acute encephalitis (putrid empyema) : B.C. . 24 days . 1 Apr 45: USA-EM . . 

Four weeks and Over - 13 cases (Africa, 9; Rom3, 3; Lephorn, 1) 

E.B. : Hemorrhagic shock during operation A.I• . 28 days 17 Mar 43: USA-!M . 
J.Mc : Bronchopn€uIIX)nia, sepsis end debility B.C. . 

~ days 13 Jun 43: USA-~ . 
P.C. . Secondary hemorrhage, chest B.C. : days : 20 Jun 43: USA-EM . 
w.c. . Brain abscess end ireningitis . B.C. . 53 days 20 Jun 43: USA-EM . . . 
l.L. : Acute yellow atrophy of the liver . B.C. :117 days . 4 lmg 43: Br-EM . . 
J .R. Acute yellow atrophy of the liver : A.I. :100 days . ~ Sep 43: USA-EM . 
B•C. . Purulent meningitis . Dis . 8 months: Oct 43: USA-EM . . . 
H.S. . Glioblastoma multiforme : Dis . l month 20 Oct 43: USA-EM . . 
W.F. . Peritonitis & subphrenic abscese : B.C. :106 days . 24 Oct 43: USA-EM . . 

ITALY ~Rotie} 

L.C. . Vent riculi tis and meningitis B.C. . 68 days : 14 Sep 44: USA-EM . . 
B.F. : Ventriculi tis and meninp;itis . Dis 71 days . e Oct 44: Fr-Goumi er . . 
G0 I 0 : Vent:.-iculitis : B,C. : 40 days : 1 Oct 44: USA-EM 

ITP,LY {Lep:horn) 

E.J, . Oxygen deprivation, diminished lung tissue:B.C. . 98 days . 26 May 4 5: USA-Oft . . . 

• 



FAT EM30LISM 

This complication wes noted i n 7 postmortem examinations, in 2 of which 
it was the irrmediete cause of death, in five, the fet e~bolismwas mil1 and 
not oonsidered to be of any significance. Of the two deaths both occurred 
in battle casualties, one an American, one was a Ge'.':."D:lan FOW. Of the five 
in which fat embolism W f •S e.n incidental finding at postmortem examination, 
two (1 battle casualty and 1 accidental i n jury) were Americ~n soldiers, the 
other three were GerlllBn POWs. All patients suffered severe injuries and in 
all there were compound fractures, two of ,·1hich suffered traumatic ampu-
tation of the foot and leg. 

Initi 
als 

t>ate of 
Dee.th 

K .M. l4 Jul 44 
(POW) 

G.G. : 19 Jul 44 

U.B. : 17 Jul 44 
OPO) 

H.I. : 20 Jul 44 
(PO ) 

J.B. : 26 Jul 44 
(P01 ) 

H.T. : 28 Jul 44 

H.A. 17 Sep 44 

Dis, 
:BC, Inj: Cause of Death & Brief Diagnosis 

BC 

BC 

:· BC 

: BC 

: BC 

: Died of fat embolism 8 days after receiving severe, mul-
tiple, penetra.t ine and perforating wounds of the upr er 
and lower extremities, fece and buttocks with compound 
fracture of the feIIDJr and tibia and both bone compound 
fractures of the right forearm. 

Died of fat embolism 5 days after injury while under 
anesthesia,.for secondary tre~tment of wounds ( and 
while receiving a transfusion). Multiple severe wounds 
of legs, thighs, buttocks,bends and forearms with com-
pound fracture of fennir. Had al&o a transfusion . kid-
ney which would probably have lead to uremic death in n 
short tin:e. Mild sulfonamide nephropatby. 

: Died of uremia from transfusion incompatebility 10 days 
after wounding. Severe thoraco-abdominal wound with 
empyema, perforating leg wounds and compound fracture 
of fibula. Marked heIOOglobinuria nephropathy. Mild fat 
embolism. 

: Died of gas gangre~e (clostrioial eyositis edematiens) 
13 days af't~r wounding. 1:Ultiple penetrating wounds of' 
left thigh, left shoulder, chest, right hand, with com-
pound fracture of' femur, fracture dislocetion of shoulder 
and traUIDE'.tic amputation of thumb and index finger, right. 
Mild fat embolism. 

Died of vascular pulllX>nary embolism 9 days after wounding. 
T-reur.a.tic amputation of right leg. Moderately severe fet 
embolism, severe sulfonamide mephropathy, uremic pneumon-
itis and central cirrhosis of liver. 

A.I. : Died of fulmir.ant bronchopneumonia 23 days after injury. 
Fracture of bth cervical vertebra with cord damage and 
fractura of orbitel and ms.lar bones. Cor.ipound fracture of 
both bones of left forearm and leg. Ran fat globule in 
lung. Mild sulfonamide nephropathy. 

: BC : Died of anaphylactic shock 9 days after injury. Multiple 
penetrating, mine wounds of legs, thighs, buttocks, 
perineUir, arms and hands, traumatic amputation of right 
foot. Clinical tetanus. (First care of wound at British 
C.C.S. - no record now saved shows tetanus toxoid admin-
istered). Mild pulmonary fat embolism. 
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RENAL DANiA<1E 

Evidence o~ renal d~rre.u,e due to sulfonamides was found in 8 of the post-
100rtem examinations, due to transfusion in 3, and due to toxic herolytic A.ction 
of gas ganQrene in a single case. 

All of the 8 examples of sulfonamide ne hropathy were obser~ed between 
June end November 1941 at the Rome set-up. Five were in U.S. troops, of which 
two were battle casueltjes and three were accidental injuries. Three were in 
<"'..erman prisoneZJs of war, in two of which the nephropathy w~s very severe, and 
in one of these it was the ca use of death. In the other POT and in the 5 
American soldiers the c ndition WPS mild ana bad no effect upon the clinical 
course. 

There were 3 cases of transfusion kidneys, in all of which the ct. ndition 
was an importe.nt factor in the death of the patient. One was in a p:i.tient with 
an immediate reaction who died approximately three houre after the transfusion, 
in one (a German POV;) a uremia directly attributable to the transfua ion damage 
was the cause of deAth, while the third patient was saved from a uremic death 
by fat embolism. 

On one instance microscopic findings similar to tr ose of transfusion kidney 
were attributed to gae gangrene. 

Sulfonareide Nephropathy 

Severe 

Init- Dis, 
ials : BC , In j • : 

s. 
(POW) 

J. • : 
(PO 1) 

V .R. : 

A..L. : 
(POW) 

H.T. : 

BC 

BC 

BC 

.AI 

: Died 14 d~ys after. injury of sulfonamide nephropathy with acute 
g8stric dilatation. Suckin~ wound of the ch~st. 

h'icro: Severe internal hydronephrosis especial 1 y roo.rked in the 
proximal convoluted tubules, due to mucoid pole retaining 
CAsts in distPl tubules, occasional calcified casts. 
Ne~ative peroxidase reaction. 

Feth. Diag: Sulfonamide nephropathy, severe. 

: Died 9 days after injury of pulrr~nary embolism; source, seph-
incus vein, right thigh. Traumatic amputation, right leg and 
numerous other wounds. 

!'.icro: ?.1arked interstitial hydronephrosis from brown-staining 
casts in collecting tubules and to les ser extent in 
distal convoluted tubules. 1:Uch tubular recPction up 
to necrosis o~ tubules and destruction end 1isappearance 
or polymor-rhonuclear invasion of casts. Peroxidase, 
ne~tive. Aassocie.tet'I liver changes thought also to be 
due to sulfon8.D"ides. 

Path. Di~f: Sulfonarride nephropathy, severe. 

Died 2 d~ys after injury of severe fec~l peritonitis due to 
gun-shot, perforot ing wound of t ' e abdcmerr with perforations 
of duodenum, je,1unum, and colon. Five grams of sulfanilamide 
left in abdominal C£vity at end of operation. None otherwise. 

1' icro: /iden ing of proxinal convoluted tubules, cellular mucoid 
casts. 

Path. Diag: Lild sulfcnamiie nephropathy. 

: Died 19 days after injury of sec ondary hemorrlwge from separ-
ation of sm~ll bowel suture line. Previous wound disruDture. 

Micro: Acute passive congestion end occasional sulfonamide cast. 
Path. Diag: Mild sulfonamide naphropathy. 

: Diea 23 days af'ter injury of fuln:inant br '.)nchopneumonia . Frr,c-

- 1 -



Init- Dis, 
ials: BC, Inj 

H.T. AI 
cont'd 

L.O. : BC 

: ture dislocation of 6th cervical vertebra with complete interruption 
of cord. 

Micro: Dilated upper nephron. Occasional 
convoluted and collecting tubules. 
Glomeruli swollen and pron::inent. 

Path. Diag: Mild sulfonemide nephropPthy. 

pigmented cast in distal 
Peroxidase, negative. 

: Died 68 days after injury of ventriculitis, ~eningitis and brain 
absces~. Severe penetr.,ting vround of brain. 

Micro: An occanione.l convoluted tubule contains an:orphous brown 
naterial infiltrated with polys. These casts have caused. 
merked nucleer reection in surroundin&!'. tubul~r epithelium. 

Path. Dieg: Mil~ sulfonrunide nephropethy . 

Transfusion Kidneys 

U.B . : 
(POW} 

G.G. : 

BC 

BC 

BC 

. . 

. . 

. . 

Died 11 de.ys 'lfter injur· of hemolytic transfusion reaction. Pene-
trating wound of skull and bra.in. 

Path. Dia.g: Tr 0 nsfusicn kidneys with hema.tin crystels in collecting 
tubules. 

Died 10 days after injury of uremie subsequent to transfusion in-
compata.bility. Wes icteric. 
Tho re co-abdominal wound, multiple penetrAt ing v,ounds. 

Micro: MerkP-d tubuler degenerqt.ion. Dist~l convoluted and collecting 
tubules contF.in orange staining peroxidase positive casts. 
There are some less frequent bro,m cel'ular c4sts indicctive 
of sulfonamides. 

Path; Diag: He:rcoglobtnuria nephropr-thy due to t r"nsfusi on. 

Died 5 days after injurv of fut embolis1t and acute pulmonary edema 
during transfusion. 
]ultiple severe penetr•ting end ~erforeting mine wounds ~ith core-

pound frPcture of fenrur. 
Wicro: Well IDPrked internal hydronephrosis with masses of gl,mular 

acidophilic pigment in collecting tubules which give posittve 
peroxidase re-o-cti on. In add it ion scattered eel, ular cests 
in dist~l convoluted tubules end rare interstitial grFnuloma. 

Path. Dieg: Horrorlobinuri<:> nephropathy (hemolytic transfusion reRction) 
Sulfonrunide nenhropathy minimal. 
He100elobinuria nephropathy in gas gangrene. 

E•l • BC Died 10 ds.ys after injury of gas gangrene. Severe compound :fracture 
of right femur. 

Micro: Cloudy swelling of convoluted tubules. Pigrrented acid hen:etin 
casts in convoluted ·nd collecting tubules. 

\ Pa.th. Diag: Fl-obably due to wrrolysis of gas gangrene. 

~lfonam.ide Nephropa.thy 

G.I. : 

(Omitted from above) 

BC : Died 40 days after injury of vent'.".'iculitis. Severe ~.tter wounc. of 
skull and brain. 

Peth. Diag: ImpresRion subsiding sulfonamide nephropathy 

- 2 -



DIS' RIBUTICN OF 4274 BATTLE Cl!SUALTY ~JURIES m 2065 PATIENT - FRIO. 

:Soft Tissue : Fractures :Burns :Periph: 
:Open :Closed:Open :Closed: :Nerve 

Rend 
Fore rm and wrist 
Arm (incl.shoulder) 
rist joint : 

Elbow joint : 
Shoulder joint : 
Clavicle Rnd scapula: 

106: 
118: 
4o5: 

1 : 

. . 3 

2: 2 
1: 2 

. . 

:acc2 jt: 

2: No site 
Foot 
Leg 
Thigh end hip 
Ankle joint 

109: 
: 465: 

422: 
3: 

5 : 
7 : 

13 : 
11 
32: Knee joint 

Hip joint 
Pel vie irdle 

Buttock 
Perineum 

: 

. . 

40: 
1: 

49: 
6: 

l : 

3 

55: 37 : 
140: 1 

99: 
70: 
79: 
3: 

17: 
8: 

29: . . 

. . 
37: 

• . 
81: Cranio cerebral 

Maxillo facial 
] axilla 
c.Sndible 

: 19: 

fe.cial bones 
'? 

Neck 
Chest 

Abdon:en 

Spine and back 

Eyes 

E rs 
Ruptured drum 

External genitali~ 

. . 
: 56: 
: 240: 

: 88: 

99: 

84: 

: 13: 
60: 
15: 

23: 
: 17: 
: 2: 

1: 2: 
6 : 

4 

35 
4 

5 : 

2: 

9: 150: 
12 : 53 
4 58: 
1 : 
2 : 

3 : 

4 
1 : 
8 

8 
43 : 
20 

. . . . . • 
4 : 

3 8 : 
: 80: 

1 

1 : 

4 

. • 

. . 

17: 
3 

1 

13: 
2 

TOT.Ji.LS 2579: 175: 880: 180 460 

8 
37: 
85 
1 : 
2 . . . . . . 

: 
"9- : 
37: 

3 

: 

1 urethra, 2 rectum, 1 sm.bowel 

5: 7 urologic inj; ll bowel inj. 
: 1 rectal inj. 1 rectum, bladder, 

and small bowel. 
1 
8 : 

. . 

5 1 hyoid frac; 1 thyroid free. 
1 70 lunp involved, 2 bile fis-

tulee, 6 liver in j1; 3 severe 
abd. inj; 1 he rt i jur-r. 

1 : 23 lar~e bowel, 22 sm. bowel; 
5 stoir£ ch, l duodenut , 6 as oc. 
chest; 8 bladHer, 5 kidney, 
1 ureter. 

1 : 4 plus Pbdomen, 34 iith cord 
d<>T<'&re, 

227: 

1, loss two eyes; 23, loss one 
eye 

4 urethra 

_, 
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AFRICA 
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BATTLE CASUALTIES INJURIES DISEASES 
"A" "B" "C II Other To . . "A" "B" "C'· Other To .. "A" "B" "C" Other To . . . . 
duti dutz dutz deaths . dis~ ed : : dutz dutz . dut;r : deaths dis~ Med . . dutz . dutz . dutz deaths . dis~ Med . . . . . . . 

U.S.A. see see 
Officers . 64 2 35 . 28 dis .. 44 5 . 8 . 2 . ll • dis .. 51 . ll • 2 : . 8 279 . . . . . . . . . .. . . . . 
Nurses . : .. 4 . : : 15 : 2 . . 1 . incl: . .. . . . . 
Enl Men 1131 218 : 535 4 : 469 : : 663 89 144 *4 155 .. 951 . 375 37 . 82 udes: .. . . 
Wacs . : : 1 . : . . .. : . 1 : . BC, . . . . . .. . . . 
Red Cross: . : : 1 . . : : . . Inj,: . . . . . 
Others . 1 : . . . . . 2 : . . . . . Dis.: . . . . . . . .. . . 

U.S. NAVY 
Enl Men . . 2 . 1 . : : l . . . . . . . . . . . . . • 

BRITISH 
Officers : . . . . : : . . 1 .. . . : . . . . . . . .. . . . 
Enl Men : . l . . 1 . . . 1 5 . . . . . : . . . . . . . .. . • . . 

ITALIAN 
Army . 2 : : . • 2 . . . .. : . . . . . . . . . .. . . . 
Civilian . . . : . . . . 1 .. . : . . . • .. . . . . . . 
~ : 554 . : 5 : 7 . 402 : : 22 • : 6 .. 53 • 4 . . . . .. • . 

• FRENCH ARMY: 2 . . 1 . . . 5 . . : l . • . . . . . • • . • 
RUSSIAN II . . l : .. l . . . . .. . : . . . • .. . . • . . . . . . 
POLISH It : 1 : : . . : .. 2 . . . .. : . . . . . . . . . . . . . 
BRAZILIAN " : . • . . . • • . 1 . 2 .. . . . . . . . . . . . . . .. . . . . 

TOTALS 1555 220 . 574 . ll : 905 : : 745 : 92 . 154 • 7 . 164 : : 1031 584 42 1 • 95 . 279 . . . . . . . 
(* includes 

1 ORO ) 



Leghorn 

BATTLE CASUALTIES INJURIES DISEASES 
"A" ''B" "C" Other To .. "A" "B" "C" Other To "A" "B" "C" Other To . . 
duti dutl dut;r deaths dises .Med .. dut;r dut;r dut;y: deaths dises Med : : dut;y: dut;r dutz deaths dis~ Med . . 

U.S.A. see see 
Officers 41 6 42 1 57 dis : : 35 1 14 : 9 dis . . 64 . 18 8 5 . 288 . . . . . . 
Nurses . . . . 18 . 2 . . incl: . . . . . . . 
Enl JI.en 796 75 . 470 1 421 : : 455 60 164 . 2 281 : : 757 262 . 104 1 . 220 . udes: . . . . . 
Wacs : . . . .. 2 : : . . BC, . . . . . . . . . 
Red Cross: . . . . . l . . Inj,: . . . . . . . 
Civilian : . : .. 1 . . . . : . 1 Dis . . . • . .. . 

BRITISH 
Enl Men . . . . 6 . . 3 .. 3 . . . • . . . . . . . . . . . . 

ITALIAN 
Army : . : . . 2 . .. : . . . . . . . . . . . . 
Civilian . . • . .. l . . . . . . : . . • . . . . • . . • . . . 

rows : . : 1 .. . . : . . . : . . . . . . . . . . 
• BRAZ AF 

-i5fticers 1 : . . : : l .. 52 . • . . .. . . 
I Nurses • . .. 1 . . . : : : 2 . . . . . . . . . . . . . 

Enl Men . : : . . . 9 : l . . .. 103 . • 5 : . . . . • . . . . . 
TOTALS 858 . 81 512 . 2 . 459 • • 508 • 61 . 179 . 2 294 . . 982 . 280 120 . l : 225 . 288 . . . . . . . • • • . . . 
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