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bepared by Avorill A, Liebow, Lt. Col,, 1% 

The IIL~osliima section of t i e  Jofnt Commission, consisting of 6 medical 
- 

Officara, 4 QIdfsted 210~1. and some 25 Japanese $Iysicians, roached Hiroshima 

by air on 12 October 1945, The city still m s  in  the proccns of dry- from 

the disastrous typhoon of 17 Sei3ten'mr and the clouds of tho succeedbg temp- 

eat of the first ~msk of October \rere just clearing. Headquarters w m  cs- 

bUshed at tho Ujlm 3rcanc;l Hospit'd, of the Hiroshima FIT& Arqy Hos2itaJ. 

sone 4300 neters ~frox the :?oint above :Mch the bonb exploded. This hosj3i- 

tal coq-riscd the converted residential quartom of the D & m  &yon H i l l .  

Laboratory, office, and clinic room t m m  procured and 0mcagements tmrc 

mc.6.e tdtli the dliw and wefectwal. authorities t o  supply r;?tions and 

quartcrs for patients that 13ere to be referred loor study from other institu- 

tions crnd &om outpatient: clinics, Approximately 75 patfchts were alrozdy in 

the hospital trhw the Joint Commission arrived, i n  the  e w e  o f  Jayinese mili- 

tary physicians tho cxtended every cour*l;esg. 

I'ortumte3ry the electr2c circuits had hcen ra-established after the i r  

interruption by the typhoon, and plenty of mtcr ~ m s  available. A l k l  appm-  

tus, clzeraicals, recox- sheets, stenographic equipsnt, rztions, ;Lnd three 

1/4 ton vehiclcs had been brought in br air. Staintng soh--tions and a fev 

stmdard reagents had beon pmprcd at ToQo 3hperie.l University vhile t he  

Cod.ssion ins smiting passage to HirosMw, 3 
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center of the aploaion mom us&. Them iere cdvmy8 in  the possessbn of the 

a 



, 
'Bo Msting Japanese Records, Reports, am3 Specbens. 

One of the first tasks of the Commission was  t o  collect a l l  existing 

data and materials and t o  establish an estimate of their  reliabil i ty.  

Whatever proved t o  be reliable a f t e r  investigation was transfeed to the 

records of the Commission, In each instance, the transferral of Informa- 

t ion from the Japanese t o  Adrican records was accoqliehed with the aid 

' 

of English-speaking Japanese physicians, whose integrity had been establish- 

ed prmdous personal contact, working &ectly with the Americans, Thus, 

accuracy was improved not o d y  by linguj-stic and medical vigilance but also 

opportunity t o  establish by direct  questioning the exact meaning which 

1 

might be l o s t  i f  mn-professional translation services were utilized. The at- 

tempt was not t o  ask leading questions and t o  embody i n  the translated records 

orily actually and unequivocally recorded data. 
1 

In tbis manner, old hospital 

records of the Ujina Hospital, Red Cross Hospital, Post Offim. 

(Teishin -&). Hospital, and Kusatsu Prefectural Hospital vere transcribed, 

A t  the completion of clinical  work in Hiroshrnw and adjacent cities, the me- 
t 

ords o f  the Iuakuni, Kure Naval, Saijyo, Qayapla MiUtxwy and asrrgUr Hed- 

ical Sehool, Takatsuke Medical School, Kobe, Osaka, Qoto Impd.83 blversity 
I 

& d i e d  School, aad Kyoto prefectural Hospitals, aad of the T m  -id 
a 
& Univars&ty were &eued, In  each instance, the actual clinical reeord a& 

not a sunanmy or chart was the source of the information, 
0 

I 4 C, Review of Japanese R@ 8: 

J 

I 1 !he Japanese, keenly aware of the nwessity of msdiaal ime&Qpt&on of 
* the c a s t d i e s  had sent sernral nresearOh parties" t o  Fi3.m~- W ~ J  tho 

arrival of the Joint Codssion. Certain dietar& hospltale which had re= 





Commission. 

for interpretation, 

Some of the other material shows too much postmmtem change 

The gross notes were translated direct ly  t o  members of the Commis- 

sion of English-sp~~king Japanese pathologists. They are  for  the most 

part  brisf  and s t i l t ed ,  but i n  general proved t o  ba reasonably accurate 

when it was possible t o  corroborate the description by inspection of the 

organs themselves. Microscopic sections were obtained from the Japanese 

whenever possible even when gross material was still available. 

l a t t e r  was brought back t o  U. S .  Army instal la t ions and was prepared for  

microscopic study a t  the Amy Inst i tute  of Pathology i n  the casa of the 

Hiroshima specimens, and a t  the 18th Medical General Laboratory a t  Hawaii 

i n  the case of the t issues from Nagasaki. 

was also prepared under the auspices of the U. S. Navy and is storcd at the 

Medicdl Center, Naval Medical Research Inst i tute  i n  Bethesda, Maryland. 

The 

h t e r i a l  from the l a t t e r  city 

The protocols, t issue and s l ides  are preserved i n  the Army Ins t i tu te  

of  Pathology. 

material since the residual gross t issue was ueually poorly preserved i n  

tho form of over-large blocks i n  d i lu te  formalin or i n  formalin tht had 

been used previously, 

The original Japanese sections were of ten from better fixed 

I 

A t  t h e  Army Inst i tute  of Pathology the accession number 158930 has 

been assigned t o  a l l  of t h i s  material. 

'Ikey numbert1 under the generil accession number by which the protocols and 

tissues a r e  f i led.  

ords has beon prepared and is 'available a t  the Insti tute.  ' 

Each autopsy has been given a 

A cross-index and guide t o  a l l  of  the material and rec- 

5 
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DeparWmt (Post Offfee) Hospital, WSyo Sanatoritmr, and Xmkuni Hoq5tal. 

After this phase of the mrlc, nogotiations were made to estsblish d.2- 
I 

nica at %ho Post Office Hobit&, which cared not only for its mm em@oyees, 
, 

After the initial phase of Iiospitcal work had been estubiished, at- 

tenprt 'cws made Lo perforn a rrsamp2ing11 study. This was des&& t o  obtain a 
6 
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far examhation not only patients who had been injured and who had became 

as a result of the bombing but also healthy survivors from all zones. 

This was not t ru ly  a study of individuals representatim of the  population 

of each zone, since there As an obvious predaminanae of injured and ill 
/- 
3 who wlehed t o  avail themselves of the f ao i l i t i e s  of consulfation ami treat- 

ment 'afforded by the clinio. Healthy survivors who did come under the sur- 

veillance of these clinics, however, pielded excellat clues as t o  why they 

were unaffeoted, or  apparently unaffected, by the bombing, 
I 

The method was t o  establish contact wlth same central agency i n  repre- 
. ,  

sentative' pkxtmcts, t o  explain t o  them the purpose of the vark, t o  pranise a 

certain amount of therapy, particularly dressings, and t o  arrange that they 

advise the population t o  meet a t  a certain time and place, usually a school. 

The necessity of obtaining not only sick but also apparently well .  individuals, 
G;s 

&AS stressed and the concentrically ofraled map was demonstrated to indlcat3 

vhat t a m i t m y  came wit- the sphere of investigation, Excellent cooperation 

Was a h &  dwap obtained Prom the local poliee or addnietrative authorities. 

Appointments were made two days in advanee of the the that the d i n i o s  were L. 

held, The aid of respeated and influential Japanese pbysioium faoil l tated 

this liaison, 
% 

Each cl inic  team oonalsted of an American m e d i c a l  offlomr and o m  or 

two of the m e t  a a p d d ' ;  Japenese phyaialans, eaah of whom VBS i n  charge of 1 
' .s 

foam or four Japanese senior medloal students or rea@ gradu~tes. The per- 

aomol of the teams m kept oonetant so that the exoellen&e a& shortcomings 

of ea& iiividw sooa boame apparent, thus affording opportunity of correction a 
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lilagasdri study. 

c i ty  and the records were renumbered when bm@t baa t o  the U~?At,ed Statest 

kctuitlly, more than 6000 patients were stubied h each 

, 
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D, Laboratory D a t a :  

Mach of the laboratmy data in the pages that follow w e r e  obtained in 

various Japanese medical laboratories before the Joint Commission began t o  

ftmction, In some hstances, it was obvious from the results that the tech- 

nical procedures were regularly in emor and consequently the entire tech- 

nical  output of the laboratory concerned w a s  disregarded except for slides 

am3 apeeimens that remained, and were subject t o  restudy by the Commission, 

In the s m y  work of the Commission, the most commonly employed lab* 

ratoky procedures were the following: 

1. White blood c e l l  count, differential, hemoglobin, blood protein. 

These were determined routinely i n  evecy fifth patient regardless of 

* 

indioations. The object was t o  collect data concerning exposed but 

asymptomatic indivldwus as w e l l  as from those who were ill. 

Venipunctures were performed on all of these patienla. Smear8 were 

made d i r e d l y  from the fresh blood and the remainder was brought t o  the 

laboratmy in m a t e d  form fo r  the determination of t o t a l  protein and 

hemoglobin by the copper sulfate* method and for a white, c e l l  count. A 

chart, different from that  which appears in the original method, was 

employed. T h i s  gives remdings for serum proteins that  are appoximatelJr 

0.6 vam higher. 

blood counts and hemoglobin were usually also determined. 

or near no-, the Sahli and copper sulfate method.usually checked 

Within 0.5 per cent but occasionally w e r e  off as much as 2 grams per cent. 

When the hemoglobin was  below 8 grams per cent, red 

In normals 

qimmons, J. S,, esd Gentzkow, C. J. Laboratmy Methods of the U n i t e d  
States Brmy. 5th Fdtn, Lea and Febiger, Philadelphia, 1944, 
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was employed, t o  reduce the dilution f a c t a  as much as possible, 
.o 

i 

The smear’s were immediately fixed i n  absolute methyl alcohol and 

stained either by the Giemsa or Wright-Giemsa methods. All prepara- 

tions made the Commission were by the latter method. 

7. Sperm counts, The cooperation of Japanese patients we8 enlisted 

by explaining the medical indications or by the use of small gifts. 

!he material was produced at  the clinics by the f’riction method ard 

was collected i n  test tubes and immediately examfned for motility, 

Counts were made usually within 4 hours using a diluent consisting of 

5% sodium carbonate solution contaidng l% formalin and a standard 

hemacytometer, 

8. Eadometrial biopsies were obtained by ordinary curette i n  patients 

with amenorrhea, The work was performed a special Japanese team 

under the supervision of Dr, Mitani and Dr, Iwai a t  the Red Cross 

Hospital, They obtained complete records of the menstrual h i s t o r b s  

& 

‘.and exmined each patient gynecologically, 

Other techniques used i n  Japanese Laboratories before arrival of the 

Joint Commission were as follows: 
h 1, Sedimentation ra te  by the method of Westegren, Usually the one-hour 

I reading was recorded or i n  some instances a curve was made with the 

final reading a t  2 hours, 
c 

-e 2, Icterus .Index by the Meulengracht procedure, 
&% 

3, Serum bilirubin by the method of van den Bergh 

4. Urobilinogen by the method of Plrlich. 

5 ,  The Takata-Bra regction by the standard method as originally described. 

. .  

i 
I 
I 
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6 .  Occult blood i n  feces, either by the benzidine or Guaiac methods, 

The l a t t e r  which is known t o  be more specific gave results which w e r e  

positive appraximately one-third as frequently as the former. 

7. 

8. 

Gastric juice was examined by the method of Katsch-Kalk. 

The few blood cultures tha t  were made were done-by the inoculation 

of nutrient k o t h  and also by the inoculation of a b i l e  broth, 

l a t t e r  was employed particularly i n  the a%tempt a t  detection of typhoid 

The 

bacill i .  

9. Media used for stool cultures were the Endo plate and Conradl- 

Drigalski media. 

10. 

This requires some discussion sinee the results in the patients with 

radiation effeats as tested late in September, 1945, were low, 

The non-protein nitrogen was perfarmed according t o  K o w a s S g i *  

i 
Three 

I 

control-levels that had been used at the time the method wa8 first put 1 
in to  operation, approximately 10 Septabel' 1945, ranged between 25.0 rurd 

26.7 milligrams per cent, A SormogPi fi l trate followed Nessleriza- 

t ion was employed. 

used in preparing the Nessler reagent. 

There was some question of the purity of the mer- 

The methods used by the -to research group w e r e  similar, In 

addition, serum proteins were determined by the F " P i c h  refractosPeter. 

* glopstock, M,, and Kowarski, A,: praktiknm der Kl.inischem, Chemischen, 
MUmoskopischen, und Bakteriologischer Untersuchungsmethoda, (Revbed 
by Ti l lmanns  and Ohnesarge). 1940, Japanese Edition, 

14 
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Appendix 1 - Section & 

BBSTRACTS OF JAPANESE REPQlTS 

Edited by Verne R. Mason, Col., MC 

In  this section are presented in  brief the salient features of the 

m o s t  important reports concerning Hiroshima, of the Japanese investigators. 

Rnphasis is placed on observations of early cases that could not be made 

by the Joint Commission itself, on other material of interest  that does not 

k, 

appear i n  the body of this report, and on certain matters with which the 4 

Joint Commission is not in agreement but which may be worth recording, The 

translated Japanese reports are available i n  full at the Army Insti tute of 

Pathology and are f i led  with other materials of this study. 

1. Arm Medical Collem and Fi r s t  T W O  Army Hospital: "Wdical Report of 

the Atomic Bombiw i n  Hiroshima." 

T h b  is a comprehensive report dealing largely with 712 patients seen 

in the following Army hospitals by Japanese medical officers: F i r s t  aad Sec- 

ani Hiroshima, Fnkuyanra, Okayama and Himeji, The report was compiled by 

members of the 

who proved t o  be among the best trained physicians encountered by the C o d s -  

sion in Japan, Their observations were made between 8 August, when some of 

them arrived i n  Hiroshima t o  work i n  the aid stations, and the middle of NOV- 

Medical College i n  Toyko and the F i r s t  T w o  Amy Hospital 

ember, 1945, 

together with those of the mambers of the faculty of the Tolato Imperial Univer- 

It is the result of the cooperative efforts of these officers 

s i ty .  Many of the latter were l a t e r  with the Joint Commission. The or iginal  

cl inical  records were made available t o  the Joint Comanission and the essential 

data were transcribed t o  the standard form and have 

rial f o r  the s t a t i s t i ca l  analysis. Major Ksono ax@ 

16 (a) 

4 

been made part of the  mate- 

other moving sp i r i t s  in the 

hli 
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Japanese enterprise worked 
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members of the  staff of T w o  Imperial University (AIP Key Nos. 2l-46). 

Patients who died l a t e  i n  September or early i n  October were necropsied 

by members of the Fi r s t  T o w  Hospital, especially Major Ohashi (AIP 

Key Nos, 13-20). The results of these investigations were carefully 

summarized in the Japanese report, The or ig ina l  material. was reviewed 

bY t h  e Joint Commission and the results appear i n  Section 8, together 

with &aterial fmm other sources, \ 

The Japanese report oontains a detailed s t a t i s t i ca l  analysis of cer- 

t a in  symptoms, especially epilation, in relation t o  time of onset, dis- 

tance, sex, and other factors, 

A aasualty study of groups of school children, suggested by the Joint 

Conmission, was carried out by the A r q  M e d i d  School and is reported by 

them. The data analyzed according t o  exposure groups, appears in Section 

l O H  of the Joint CaenmissionReport, 

3 other valuable investigations were made by the Japanese medical of- 

ficers, including a study of groups of soldiers who came t o  the central 

d i s t r i c t  shortly after the explosion and who stayed there fo r  several. 

days. .None of these was found t o  be suffering from semre radiation sick- 

ness although the sedimentation rate was elevated, None of the leukocyte 

COPLIts was below 5,000. - 
In a civil ian group from the village of Ishiuchi, however, who worked 

at  Hiroshima shortly a f t e r  the bombing, there were a f e w  patients with 

leukopenia when tested at the end of September 1945, About 1/3 of them 

had been caught i n  the rain which f e l l  a few hours a f t e r  the explosion, 

Since the village was some 8 km, downwind &om Hiroshima, s p l i t  poducts 

' 2  

20 
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f . .  I 

. * I  . 
could conceivably have fal len in this area, 

severely ill, The faotors involved &e eoq&x ad consequently diffi-  
cul t  t o  analyze, 

None of the patients was I 
I 

I 
, I .* 

I Near the village of Furue, there was found a zone where the radio- 
I 

I 

I 

ac t ivi ty  was several times that of the background for the Hiroshima area, 

Here, there bad been a colored shower, Fission produets were pp?aved to 

exist  i n  low concentration in t h i e  area, S U  villagere m e  faadl who hd 

not been in Hiroshima, None of these was f o u l  t o  have leukopenia when 

tested on 4 October 1945, Two had counts between U. ami 12 thm8cuxI. Un- 

- 1  
3 

fortunately no Prepious nor subsequent leukoqte aormte are available for 
I 

the &rap,  I 
! 

physical data obtained members  of the Inst i tute  for phyaieal ard 

Chemiaal Researah betweon 15 snd 17 A u g u s t  and a#n at the beginnbg of 

S e p t m k  are presented, S h e  the work of the physicists YamasaH, 

Sugimoto, Tanski ,  and g.irmrr# a& of the b i o m i a i s t  Ehrati is dosaribed 

in deta i l  in the Appe l l a ix  of Section 2, 110 Pprther eauunent will be rpEda 

I 
I 

I 

I 
I 

hare &opt t o  present tho domge data pmpared by the Jkpaneee. 

of radioactivity of phosphorus in bone t o  be of the order d5, ard oi' 

(Hgure~ 3). ! 

1 I 

I 

! . The physicists o a l d a t e d  the lllPDber of thermal lwntrolrs on the basis 
1 
i 

I 

I fast neutrona, 

1$3, Fkom these estimates, the gmm ray dosage at  variona distances pro- 

on the basis of radioactivity of sulphur, t o  be approximately 

, 

duced by capture of thermsl neutrons i n  nitrogen was calculated, as was the 

fast neutron dosage i n  r units. 

of 5 t o  give the 

This last dosage was multiplied bsr a factor 

biological equivalent as compared with gamma ray 

r dosage. The rssult plotted as if the t o t a l  r dosage were from gamma rays 

19 (4a 21 



axe shown in figure 3. 

r dosage as shown here are higher than indicated by biological effects 

since the zone where epilation was observed did not, in the i r  experience 

Sortead beyod 1300 meters. 

mately 600 r of gamm~ rays at  energy of 2 million electron volts. 

The writera s ta te  that the values for the t o t a l  

T h i s  would carrespond to a dosage of approd- 

The 

calculated roentgen dosage at  this point, however, is apprrcnd.nately twice 

as much, 

Among other observations, w e r e  those made of photographia materials 

They inaluded which had been obtained from various hospitals and shops. 

X-ray and other negatives and printing papers. Fogging was detected in 

such nmtesiala as far ae 3 Ian fkcm the center. 

2, 

Report of the D i s a s t e r  i n  Hiroshima City Caused by the Atomic Bomb," 

rnh  easch Cannaisrrion of the Kyoto Irmer2 al Univereitg: VFkelAminmxry 

gsOto Imperial University together with Kanttz~wa Medical School sent 

t h i s  oaoPPiaslon into the Hiroshima Area on 4 September. They established 

fhm8elvea 

a t p a t i e n t s  were studied and the other at Usida in the reservok. area of 

northeast Hiroshba wheme many patients had taken relge, Six h e e d  aad 

forty-five Oatpaklente were seen there, The work of this c d a s i o n  was 

b @ a a l l ~  b to r rupbd  when, during the great typhoon of 17 September 1945, 

ShOrflY after  10 PM, a laaaslide mashed through the oentral section of the 

hoepital, oamying into the sea 10 of the ontstanning investigators includ- 

ing Professors Sugiyam and Mashita, together ~ 5 t h  most of the patiedts, 

reaordr and oquipmnt. The o l in io  at  Usida also was damaged. According t o  

their  roport "with nmch regret we, therefore, had t o  stop our work at Hiro- 

two groups, one at C&o Hospital where 76 inpatients rilld 124 

shbn aad return with the ashes of our friends." 

e- 
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The report  nevertheless presents  much of value, There were recorded 

the  findings of 3 necropsies performed during the  first week after the  

bombing, These were sa id  t o  have been performed a t  Ninoshima by Dr. 

Sugiyama but  were a l s o  reported under the name of Major Yamashina of the  

lhkyo F i r s t  Army Hcspital. Sl ides  and protocols were obtained from both 

sources a.nd appear as Kr:y Hmbers 2, 3, and 4 i n  the Army I n s t i t u t e  of 

Pathology se r i e s ,  

in te rpre ted  as asscciated with blasts.  

necropsies performed as UsFda 2nd 8 at Gno also appear together with a 

?'oca> pdmonr,ry emphysema found i n  these pa t ien ts  was 

Summaries of the protocols of 13 

se r i e s  of 26 photomixrof;raphs. 

There are many tab les  cf c l i v i c a l  symptoms and h b o r a t o r y  data clas- 

s i f ied by distance and time of obfervation. A t ab l e  of normal values f o r  

white and red blood cell. lcvels i n  persons i n  the FIiroshima Prefecture i s  

supplied. The da te  on which the counts were made and the exact  locat ion of 

the  subjects  i s  not stated (table 1). 

The Takata-Ara react ion was posi t ive i n  14  of 21 pat ients ,  more fre- 

quently when the leukocyte count was below 2000. The reac t ion  was negative, 

however, i n  3 severe and 4 mild cases of rad ia t ion  effect, 

Blood b i l i r u b i n  estimated i n  1 7  severe and-4 mild cases was found t o  

be elevated only i n  one instance. 

Vitamin C levels were reduced i n  p r a c t i c a l l y  all subjects. 

The ialectrocardiograms were studied i n  50 pat ients 'varying from 18 t o  
4 

45 years of age. The Q-T i n t e rva l  was prolonged i n  9 of these and the  T 
- I .  -. wave had a diminished amplitude i n  3. 

associated with "anemia jnd asthenia." I n  one mild case thdre was an un- 

explained bundle branch block and i n  another the findings suggested an 

These findings'were th&g&$ t o  be 

23 
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Twenty-two electrocardiographfc exatninations were made. The changes 

were minor except i n  one case where Wntrfcular extrasystoles were found 

together with other changes interpreted as indicative of %yocardial 

lesionsll. 

Leed t e s t  was positive only,fn a few instances even i n  patients with severe 

symptoms of radiation effect, 

Borbely's method also was found t o  be normal except i n  one case. 

4. J, Kuno. Lieut, Comdr, Japanese N a q :  

the Bplosion of  the Atomic Bomb i n  HiroshimaI1. 

* 

(One note among the observations of interest  w a s  that  the Rwnpel- 

Resistance of blood capillaries tested by 

r (  

"Report on Patients Injured by 

Iwakuni Naval Hospital. 

This paper concerns 51 patients who had been transported t o  I w a k u n i  by 

ambulance on 6 August and 2 patients broughtby boat from Nagasaki following 

the bombing on 9 August i n  that  city, 

note: 

0 

The following are the observations of 

TYPE O F  INJURY 

Burns alone 34 

Burns ernd Mechanical injury 47 

Simple Traumatic Injury 19 

It was stated that almost a l l  patients had burns of eyelids and simple con- 

junctivit is  which disappeared i n  between.3 and '7 days. 

are of a non-specific nature and no p a r t i c a m s  concerning dates are sup- 

plied, 

Other observations 
I 

5: Hemtological Study of the At.omic Bomb Disease, 

G,, Kato, S , ,  Yano, Yo, and Komiya, N. Imperial. University of Tokyo, 

Medical Clinic (Dr. K. Sassa). 

Nakao, &-, Kobayashi, 

Nakao and his  co-workers summarized the results of an examination of a 

t o t a l  of 1681 patients, e e c i s e  c l inical  and hematological records were 

23 CUI 26 



I 

I 
i 

! 



, 

E 

i 



.- 
.% 

4. 

Nagasaki. 

the center were normal, 

ed a reduction of motility and an excess of abnormal forms, particularly if  

The findings i n  one man who had been a t  Hiroshima 3 km, from 

The counts i n  other individuals generally show- 

the second or l a t e r  ejaculates were examined, 

i n  those who had had severe leukopenia, 

Reduction i n  numbers occurred 

The writer states that  the norrnal volume i n  Japanese is  2 t o  5 grams, 

the normal number above @,400, and the percentage of abnormal forms less  

than 25%. 

8, E i j i  HMlam oto: ItActive SH Base of Serum Protein of Patients Injured by 

the Atomic f30mbft, Okayam Medical College, 

Nineteen convalescelrts a t  Okayama Military Hospital were tested on 

2 November 1945. In  a l l  of these the active SH base appeared t o  be reduced 

but the t o t a l  proteins were elevated. This suggested t o  the writer a change 6- 

i n  the  quality of serum protein, 

9. Buns- Arakatsu: IIField Observations at  Hiroshima on the Radio- 

Activity Induced by the Atomic Bomb," Kyoto Imperial University. 

Geiger counts on the West Parade Ground (very close t o  the point above 

which the bomb exploded) *showed 70 t o  80 counts per minute but on the East 

Drill Field (2.5 Km) there w a s  no appreciable increase above background. 

There was evidence also of activity i n  the Koi dis t r ic t .  Materials gathered 
. ..' 

near the center showed-high induced activit ies,  particularly the horseshoe 

n . i n t  egrat in; tt-hour meter. ?Mdence indicated that  neutrons 
* 

of a wide range of energi had bombarded the central dis t r ic t .  

10. Tsunesabwo Asadrr: IIReport on the Atomic Bomb Thrown on Hiroshima". 

Osaka Imperial University, 

This is a general discussion of physical observations made on G 
26 (4.H) 
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the Joint Commieeion. The wards and living quarters are 
cantonment faehion behind and t o  the l e f t  of camouflaged 
(Photo Pi le  #HG 131; (K) . )  

0 
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Fig. lA--(kH). Entrance t o  Ujina Hospital. Sign reads "Hiroshima Army 
Hospital, U j i n a  Branch." (Photo F i le  #EH 168.) 

32 
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Fig. lB--(4H).  
the  Ujim Hospital, Hiroshima. 
preparation of the glassware are shown. 
to right, D r .  -to, D r .  XkJitani (at rear), D r .  N a k a o  (the hematologiet 
of Tokyo Imperial University Hospital, Professor Saeaa's Clinic),  Capt. 
J. Ph i l ip  Loge, D r .  TsuFda, and D r .  Okoshi. 

A group from the  laboratory of the  Jo in t  Commiseion a t  

The physiciane are, from l e f t  
Four of the nurse8 who aseieted in 

(Photo F i l e  #HH.167; (K),) 
1 

I I 

I 

, 



Fig. 2--(4H). 
Central Railroad Station. 
are interviewing and examining the survivors. 
is being performed. Seated at rear on right i s  D r .  Hatano, the physician 
in  charge of the examiners, and Major M. L. Kramer of the Joint Commission. 
D r .  Terry, of the USSBS, i s  w i t h  Major Kramer. 

Clinic in  session a t  a temporary building a t  the Hiroshima 
Senior students and recent medical graduates 

A microscopic examination 

(Photo File #HH 258.) 

i 
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c 
Appendix Fig. 1--(4H). 
Hiroehima Prefecture. 
reeeezch group who was investigating the atomic bomb casualties and ten 
other investigators were killed by landslide and flood on 17 September, 
2210 hours. Professor Sugiyama, the pathologist, also was loet. (Photo 
F i l e  #HH 229. ) 

On0 Arqy Hospital, Mariushi, On0 Village, Sehikugun, 
Professor Mashita of the Kyoto Imperial University 

35 
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Appendix F i g .  2--(4H). 
ber 1945. 

Ono Arw Hospita l  after tbs, typhoon o 
(Photo F i l e  #HE 231. ) 
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DISTRIBUTION OF r DOSAGE 

i 

. .  
IN SHADED AREA BONE DISPLAYED RADIOACTIVITY 

CORRESPONOING TO MORE THAN L3XI04q RAY PER MINUTE PER GRAM 

BROKEN CIRCLE CORRESPONOS TO ZONE 
WHERE EPILATION WAS OBSERVED IN PATIENT 

Appendix Ftg. 3--(4H). (Photo File.#HP 161.) 
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The nctterials vrMcli forncd the basis of this report c ~ p l  be divided con- 

(1) cas0 records, autopsy tissues and pro= voriontly into throe categories: 

tocols, ad reports of scientific invcsti&ions pm-pred 

( 2 )  cl inical  dab collected in colla'naration with Japanese -msicians and 

iiledical students; (3) clfnical  observations and laboratory studies camid 

out i n  Japn ;  c t  the Amy Inst i tute  of F b t h O l O D j  and at  thz Nmml 14edical Re- 

Gear& Inst i tute  by me:ilbcrs of the Conmission, 

Japanese trorkers; 

o 
r- 

Tho Japanese Rocords - The Naval Hospitals, 

The majority of the casualtics irho received hospital care \?ere taken t o  

Japcnoso naval hospitals i n  tiic vicinity of NEyzsalri, T'aeso hospitals .tmm 

locrtcd at  hum, Ishd.?.ye, Ihimtana, Ureshino, md the quarantine station at  

Sasebo, 

only i n  the T i r s t  tvo liere stljttable records minteincd, A s  might 'a e==peo.ted 

d w b g  the first treel: after the bonbing, a l l  the records mre ezdmmely 'brief 

and sexdon cOi1-d. nore thm a short descrfptfon of tlic ~muxls, 

after the appemamo mong the casualties of the syndrofpo due to expooupo to 

gWm radfation, the quality of tle'rocords hgroved, !&Is tms true in par- 

ticu3.m of Omm Naval Hospit , These m l 1 i t a p . T  hornpit& roccnrds are t h ~  

only contenpmiry source of data on tho relative proportions of Lhe several 

types of injury. 

q d i f  icalion, boczuse 

The solcction b r a s  due pr 

ims & rail frm the 

i.rrtlk or were c w i e d  t o  t5is station tmre reported I n  the casualty list, 

Actually, t h i s  is not too serious an objection t o  the data, since the Urakmi 

The qwlity of medicclf. ocro i n  thcso imt i tu tkms  ims w i a b l o ,  and 

However, 

It is not pqez", hotmver, , to accept their figures I:2tbout 

< -  

th2.t virtually a l l  the evacuation 

ion, Therefore, only the patients who could 
-7 
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the number of cases m s  GO large that, Naval I-;edical datachnents from Sasebo 

and Yariojim took soh char,no. 

iritMmm and local phpicicms trhoso clinics w6. $ficcs had bean destroyed 

arovided the medical care uder tho suramicion of a Director appointed 

After the surrmder of Japn, thoso were 

the ;layor. The various ;:iei,fcal aid groups f ~ o m  out of toim liel@ out, as did 

the remnants of the faculty of the DJagzsaki ii'cdiccd Collegc. After 3- Octo- 

ber, ATarican 14cdical Of f i cxs  of the Joint Comisaion arrived and used thc 

kosvi ta l  as c% base 

October, tho  faculty of l!agas&i~:.l[ed.iceJ. College took charge of the ;Jlaco 

snd ylrovXed an aiMnistratr'-on, i n  addition t o  usin2 it as a texporcry :rose 

f o r  the College, 

of aperations f0-i. theh investigation, In  the & d a c  of 
0 

An estimate of t h e  nmber of Fatients cared f o r  during its e2tiro opera- 

t ion is: . 

Becords tme  not kept for dl1 the patients, :Jut such as are avaihble =are 

valuable, i'cr .the;r represent a ti-ue cross-section 02 the s o r t  of. casualty 

t-kt tms cmed for, 

Xyoto, Os&, oI;apm, To!ryo, It ;'its p o s s i b ? ~  t o  obtain cbstracts of 

40 
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and t an rotusned vi th  the i r  materials t o  Lheb hones t o  pepare a report, 

A n m k  of such groups a*pxmd.  

valw. The physicians were nore concerned . r i th the noveZt;- of the illness 

than with :.x?o=g co-dhuing care Lo the victims. 

In gewral, t h e i r  records were of l i t t l e  

At one t h o  or another a mall nmlm of physicists, engineers, and a&= 

cu2turists cane t o  i%gasakt, 

t o  thcir specialties, and af tor  a few days, they, too, sstwnecl t o  t h e i r  mi- 

vesrs?ties t o  correZate their data and t o w r i t e  their reports, 

Other HaterSdl, 

They immstigr ted various situations related 

In Elddltion t o  tho clfnical  rccords, it vas -3ossibJ.e to obtain from the 

Ja-wese doctors a considerable m o w b  of 1mt:iologic laaterial, 

possl-ble, Fret tissue, gross specinons and autowy potocols  imre requested. 

Spcchnr; and data fro3 50 autopsies mro finally obtained. 

!dhcrcrer 

Approxhatsly 

300 blood P i l m  md stcrm-- wrrorj biopsy :we,eations, vith ~ertinenf cUn- 

ical data, vere As0 collected, 

finished! their studies md premed t5eir reports, coyies were sumtted t o  

the Joint Coadssion, 

11s r q i d l y  as the ncdical rssemch teams 

In this MMW, a considerable qwntsty of materia 



curiosity of the attsratlhg physicfwno, 
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ca 

amlytlc, %cause of the l m p  scale of tho investigxtson, the smll. size 

of the staff, the paucity of scientific gufmaent and the difficulties in- 

herent in a sftuation trhere the subjects of Isnrostig-tion s,p& another 2am& 

mg~ P !  35*c the vanqui.shod, IIO one %O study subject SO thm- 

ougbly as he had h o ~ d .  !kc necessity of surJervising v ~ e  Japanese rmk, and 

cheoHng p~iuly of  thc3.r obsemtionr; cons& mch tine, 

obtaining a mocise c ? i ~ i c a l  hlstorj  from a Japanese p t i e n t  through the 

medium 02 an interpreter, crin omrly 3e appreciated by one rzho has tried it. 

In a i t f o n  t o  these handlca-, there rms no movisfon in tho plan of the 

Cormnissdon for ackiinistrstivo officers, so that m y  of the details o f  wo= 
curamnt o f  supplies, houselcoeping, transportation and co:mmication, had to 

be executed by tho doctors, in oddition to tiiclr otlicr duties, In spite of 

The difficulty of: 

2, The raaJority of t’ie &dcal exanhations of hospitalized patients. 

,bo The majority of ophb~oscopic exminatfons of a1 patkllts. 

- 0  c Su-pwxtsion of t h e  enlisted men and the Japanese students anb 

- 

nurses i n  the conduct of tho laboratory, 

47 



The stat ist ical  studg 

48 

.- 

I 



material i n  smszll mounts fro-i Q mzber of s m c e s  RS the OlrLna~m Base Can- 

zaind, and t k c  Tokyo Imwrial Univmsity, The Cor;rm.nding OffXcor of the Omra 

N a a  Hospitd ansip& 2 fAnc grow of laborztory room (figure 4 )  t o  the 

Joint C o j W s a i a ,  Therevas rm-ming inter, ovens, balances, sow cheidca3.s 

and electrical outhts,  '& little else, Tho other field Xcboratory at the 

Shblcoaon mi=i Aid ibs->ibl (figure 5 )  ~KIS destitute of everything but 

olectrlcity, 

the U,S,S. U%cMta rrrorided microscopes and additional laboratory apperatus, 

Uith these modest facflities it vas not possible to perfom ranny tEes of 

oxa..imtiona. In cdditton to t M s ,  Gersomel were few, and the scope of tho 

fmestigztion ms such that there vas littla t h e  f o r  more extensive studies. 

The ~~kdice,l  section of the iWvd. Technical XiicJoioa to &pan and 

Tho tpes of laboratory cmninations ,vh%ch vere made in each of the field 

labmtorics, and t:ie e p p w x i m t o  nmbers of ouch tests m e  presented in 

table 1, The tahCation includes the rror?r dorio by Amerrcan and Japanese doc- 

tors. 

TNne of &mination 

Auto-my 

Routhe ~ 1 0 a d  Counts on 
Psticnts 

Routine Blood Counts on 
t t N o m d .  controlst1 

?rice- Jones Curves 

2loOC; l2atelct Coun-:;s 

De-tomination of 31eedin~ & 
Clotting time 

- TABLE 1 

Qmra Shinkoeen 
Naval. Hospital IIosDital 

16 

1100 

lo0 

160 

I, 

60 

30 

6 

(400 

50 

90 . 

60 

40 

20 

Total 

22 

111 

2000 

150 

250 

60 

100 

50 

49 



Table 1-contssrusd: 

9, Biopsy of Sternal %.rrov 

- Urinalysis 
10, Urobilinogen Test 

11, Albwin 

12 idicrascopic 

Gastro=fntostinal. Exadnation 

13, Rista.n5no Tost foi. socretion 
of freo HC1 

U., Gastrcacq~lc cxa-dm-tions 

15. Bcrim mod 

16. Esth.t ion of :!hole Blood 
chlorides - Pa-bients 

17, - Conkro3.s 

Talata-Ara Roaction 

18, 349 %tients 

13. 62 Controls 

S W o z o n  
Hospital Total 

30 

74 

20 

11 

174 

11 

598 

62 

45 
20 

11 

174 

?-1 

.I 598 

- 62 

A description oft& 

1. The autopsy ins performod as qvSckly as possible after death, D u r i n g  

usod on each type of detenlnatfon follmm: 

the poriod of t?ic study the menbcrs of t he  Joint Cozmission failed t o  ,perf- 

mtopsfes on only tvo of the patients vho died, It is interesting to r w k  

that v z r W  pedss ion  t.ms obtained from the fanfly of the deceased Pn ~ V Q W  

case and that ouly exceptionally vma it granted vith hesitation. "he smm- 

ination 1 . m ~  coapletc in' every respect. The results have 'been recorded fn 



1 .io0 101028 

Io100 1.1012 

3 -  1,065 J. ,0653 
&~pw.hatdgr e55 of the determinations Tiare made w i t t i  stocks d and eo 

In cr3culating the plasma protein concentration f ran the ' n o m ~ a m ~  a &or- 

rectioa. of plus 0.64. Gm was applied.* \';hen venoua bLond vas+not obtain&le, 

cap i l l ay  blood vi03 usede U, S o  Navy-pade red coun.ting pipettes nere used. 

The hemoglobin concenizatfon was dejier-dned e i ther  i n  the 11 aNen-Iiazrser a p  

paratus GT i n  the JdpnC3Se S & l i  Hemogl.obincrnoter. Each of t h e w  inStm.0nts 

is ctrlillrnted so thct 1ke5 Gm of the herfioglobin equals lq;. Leukocyte 

V W . s  correction factor was estsblished et thb 18th Llsdicai C&lera 

Laborbatoryo 

1 

. 

The reference is a 2irctllar Letter, not avkihbie a t  this time, 





-4. 

Tom Imperial Universbty, A Scliiniler gaotraa::o?o vias uszd, and the pro- 

cedtwa, and the terr&nology,used- describe t i e  findings were those of Prof. 

schindlero 

Whole blood chlorides v~em ea lbatcd  by zha micro msthcc! of Koran$. 

and Eiusznyak. (Ref'emnces: Biochun, Ztsciw, &I&: 60; X&: 23; 192L.) 

The normal value fo? this method in control sukjects was: 450 - 400 mg $ 

Tne Tdsata-Ara re.zction was performed in the . m e r  origin- described, 

except that fuchsin t4as not usedo The results mre expressed as positdve 

16 (4  w) 53 
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Japanese Reports Editod 13y Verne R, lkson, Cal, , MC 
The reference mnbi-s for each pa:= QTC in parentheses, a&. coincide 

d t h  reforences in the toxe of the Report. 

The reports to be discuss& i n  this soction were a l l  prepwad by Japanese 

doctors who had oither participated- i n  the care of tlte casualties caused by 

the bmibing of Naga&c. or had 'been pler;bers of aedid. research teams that 

conducted special investigations. 

that is available on the nedicd. condition of patients between t80 tine of 

the bombing and the m5vdL of the American medical officers, The special 

h e s e  studies provide the only informatfan 

studies conducted by the Jkpanese m~bers o f t h e  Joint Commisefon were cop. 

o l - n t q  t o  the broador study of the American members. The mtcrial con- 

talned i n  these pgers has been used &edy in the -xwparation of t h  Beport 

md it is right that the authors should receive -proper adcnodcdgment far 

The section is divided into two ports: (A) Reports of work done M e -  

perdently by the Jqxmese. 

August, when the first groups from the Qushu Eiperial University arrived in 

the city, 30 Septenbr vhen t he  Joint Czonanission appeared, 

of work done ?sy J a l c s c  under the direction of, or i n  association irith, the 

Aizerican xmhrs of the Joint Comnission, 

Most of these studies wwo rade betimen 28 
i 

(B) Reports 

? 

The rcparts have bo classified into-four oategorios on tho of 

the i r  contents: 

Since mav of Gicx deal with circwnstaiices in the first 4 to 6 ve&s a f t e r  the 

barrbing, they w e  valuable somc~s of information, '?he Tact that the studies 

Gemrd Clinicply ' ~ p o c i a ~ .  Clinical, PhysfcaI., ~ . ~ l f s c e m a n ~ .  
* 

/t 
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h 

g h g i v o ~ t f s ,  -.mrpura and leukopenia) thc ;rorse the prognosis, 

62 a) I n  the absence of fever md ghgimpkryqp 'tis the p g n o -  

,- 

si3 is Zo3d iihcther epilatfon occurs or not, 

c)  Tha proposis .is poor in F t i e n t s  vhose stcrnal ? ~ x l r ~ ~ n i  is 

of the variety, 

The only definite abnormltties of bodily flvrction that t h h  group 

put ic  agents, 

(2) "Researches on patients injured by the atomic bomb", 'by mmbers of 

the I1 i4ec?ical Clinic, (&of, G. I~SUi~KXI, Chief) K y w h u  Z n p r i d  University. 

This reyrt is based on a study of 155 patients (u2 from IIagasaki) 

i n  EL mjwity of who:.. Lhe oIlly injury IRIS due to g a m  radiation, 

sentation o f  fhc data is so dcvious that it 5s difficult t o  dotemine the 

outcone or" the irdixidml patient. O f  tho g r o u ~ ~  of 13 hosnitdiaod cases who 

poscnted lieL:2atolog5c evidonce of severe radiation tnjwj, 3 died, Aaer5can 

doctors gaw? tAUs poup some penidfllinmd 2 fo'mile patients vere treated 

The prc- 

i r i t h  good results apparently. There are no ,motocols for these rlatjlents and 

no notation of tne size of the dose, or duration of ndrninistration, 
t 

3 
a 

57 
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l o s s  severely tlffectcd ones, the authors ckev sovcrirl interesting conclu- 

sions. 

bomb expxosion dereloped tl mare sekous type of radiation i d u r y  than vas ob- 

served i n  others trho left the scene at once. They were unable t o  decide 

One I - ~ S  t h a t  persona who remined fn the region of the center of th-  

vlieet:ier this effect, the data for  i.rhicli irere not given, vas due t o  %he 

after-influence of radioactive substances scattored on the groundtt, or t o  

the wnr hygicnic conditions. and otremorl: rosu?thg from A?artici:mtion i n  

rescue nctivitles. Anothor conchmion of sone interest  vas that the I I i m -  

ncdiata recctions of fatigue, anorexia, diarrhea, musea and v d t f n g  irere 

due t o  overtmk and living under tho unhygtenic conditions resulting *om * 
'knbings S t i l l  another conclusion which vas offered vas tht tho thrambocyt- 

opsnia alone, vas not a suf'ffcient explanation for the h ~ O j . T I ~ & C  tendoncy 

i.thicli eppaared in the patients rdth cvidonce of severe radiation injury. The 

writers believed that thbfr studfeo indioat&d that i n  addftion t o  tiho.de. 

frcicncy of blood platelets, di rect  injury t o  the cizpill.aries, charges i n  the 

chcmicc?l constitution of tho blood, and ca$.3kj  enbolism associated tdth 

i n  acttve mocessos must bc considered as i z p x t m t  etiolo@c factors i n  the 

dovelopmnt of wpura, Exbracts from th is  Pager !?avo been used i n  several 

sections of the Report, 

- ( I+ )  '!The effect of t&e explosion of the ataxic b a b  on t h e  human Soay" 

by SURGEON LIEIETENAi>IT JiBSAO SI~IO!K3~~1, Chum Naval- Haspit& 
> 
A This paper 3s one of the fev factual reports tihat could bo obtQined 

describing conditions Ihps&i directly a 2 e r  the bcmbing, Detailed clin- 

i c d  records af sovoral p t i c n t s  trhadiod i n  +!!e early & a ~  oi' the spdrom 

of rcdiationSnjcry arc prrcsentcd, 

*- 

This study h m  boen recmcd t o  i n  Sec- 

t ion 3N. .and, .5.8. of the Report, Om of tho most uscful itms of infomation 

in this nvssay is the rccord of the prognosis for -.m,tients v i t n  severe 

http://tiho.de


d k z h e a  imuc.diately a f t e r  t he  b b i q ;  b) continued fevw, in B':CBSS of 

h 

20 children, -8 of vhom imre patiunts in the University Olinic arvd of 7 M c h  

nmbor 3 died, Tlne authors concluded that children vert aorc swcaybifire 

to g m x t  rcdh-tfon than adults. 

quickly; m d  tine cowse of the syndrom of raiiiiltia1 injmy i n  t b  vas short 

and had 2, favorable prognosis. Unfortunately, tiiere are no data in t h e  paper 

- 
They e i t h e r  died prmyt1y, or recovered 

' 

t o  suippol*t those-  Stat-, 

22 (4 N) 59 
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necessary becmso of s e m  --aryngcal- edem i n  one ,mtier-?t anc! necrotic 

ulcercLion of the larynx I n  the othcy, (See Szction 3N). 
- 

(10) "Domatological conditions ~0611ced by Cio e::,plosion 02 the i?-tOmic 

bonY, by rnmmrs of l)ermtologicd. Dcpctrtaeat (ZICE', iZIBLlI, Chiof) Kpshu 

Imnorial University, 

This ,paper is a brief survey of the natwe of thc burns, and of 

The fa?lacisus conclusion is presented t i= t  tho jlopocizi of thc wict:ims. 

p t i c n t s  with burns and radiation sickness had a better Tognosis t h a  those 

vithout ldwiw. 

siraple: The obscmtions were made 3-4 ~cclcs after t h e  bo-nbing a t  CL tine 

.Then the 'xrtients *.it21 severe xmis end scvero radiation slc2.aess b.d 21- 

roady diad C L ~  the cumrAving 3urnod patients I x d  a n i ldcr  type of radiatiofi 

sickness. 

tieqts i h s e  aolc injtrry m s  6u-e t o  kradiation, 

two group was not justifiable. 

The s,xplana-i;fon of this ratlxw corrnon a;tsapp-ctionsion is 

On the o thw 1mz-d this rms a period 02 Jdgh nortal i ty  :Cor pa- 

Tne C O Z ~ J Z ~ S G ~  of thcsc 

(11) "The livcr function t e s t "  (Santorzii Excretion) by S, O!XURA, 
c 

i?agasalri 3 f&Lcd. College. 

Jnmncse pweicians ?lace *ruck confidence i n  the Salrto:&~ exme- 

tion t e s t  of 

cxcrotion of 

varLablcs , 

this,  o r  for 

livar function. 

a santonin c o ~ ~ ~ o u n d  zhboratd.  

The m s t  obvious is anm3.a; but 110 cffort  is .mde t o  correct fur 

T!ic fact -khat this t e s t  depends on ths urinmy 

i n  the livsr i n t r d u c s  several 

/ 

m y  othey factor, Forty-nfne yatients v i tb  definite rcdiation 

s.i.cl;neos irore tested, and- &mom& resiits mre obtained in 22, 

t r o l  subtects, o n l y  one gave an t?bnmml result, 

Of 21 con- 

T h i s  pajmr is cited, for * 
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The immunologic propertics of tho sere of 12 F t i e n t s  injured i n  1kq-p- 

saki mrc studied, 

hare had rcdLation sickness. Tho bactcriologicc1 parer of thc scra, testcd 

against staphylococci, c2ysentcz-y c l d  typhoid baci l l i  tlizs lose than Poy' -mr- 

a-~l. controls, On 

one sub Seck, s~rial dotemiwtions nhc,r.rod 5ncrcasil.L.; valuos. The opsonophag- 

Three of the mtients  had epilation cad LU. were said t o  

The tit2-Q of t i e  complment i n  each s w m  was subnomal, 

cy& indo::, however, I J ~ S  incx*ensed 7~hen staphylococci and S , typhoss mre 

thc t e s t  organism; and ims noma1 v i t h  P, pyocycmous. The technics uscd vere 
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Universityo 

This paper is a mimwy ox’ t:ir experience of the goap wi%h au%opy 

sy mzterial. 

agreement with those 02 other & q x i r s s ~  workers 

noted is three respects: 

The genera3. concltrsi.on6 me- cbservakioz2s offered wre hi close 

Significant differences were 

a) Attribtating scim 0: the tissue rwctlons, par t icdar ly  the 

infiltzation of p3.asna cells orrcl eosLm-pkilu to an dlergy GT a-i unspecified 

nature. 

b) Ascrilbing chmgcs in khe thyroid, paic~eas a d  gastric glands 

t o  gamma radiation. 

c> EWLmizing t h e  acted6 enc. sigpificmce of chm.ge3 in the test- 

e S 0  , I 

Specimens of tissue from mos% of the cases descpibed were given to the 

Joint Commission, and full details of their interpretation ap,pear in the pro- 

tocols f i l ed  i n  the A r a y  Institute of PaQology, 

158930.) 

cation of the subjects at  the t h e  of the bombing are generally lacking, 

PHYSICAL S!TUlXES 

I 

(C-eneral Accession IJumber: 

Unfortunately, precise clinical details, &id Wcrmatim on the lo- 

I 

(17) “Japanese s w e y  of atomic tombing of Hiroshima and Nagasaki,f1 

dabd 10 Novembsr 1945, with corrections of 1 December 1945, reproduced by 

c 

c 

<- 

Hq U S E S ,  APO 234. 

This report is a sumnary of physical observations and estimates ‘ r  

prepared by Japanese nuclear physicists after investigations were conducted 

in each city- Praf. Y. N B H I N A  w a s  in charge of the survey, Certain of the 

data used in the Report are taken from this paper, 

I .  
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This is a caram stuciy of residual induced and deposited radh= , 

activity, measured with Q Lamitsen electroscope, Human bones and samples of- , I 

earth tvere collected for  analysis at a nuher of dtes near the cmter. Other 

masuremente were made in the region of the Nisbiyama reservoir whem rad& 

activity had been discovered by the party of .American &mieiats fran the 

XIanhattan District, Corps OS Engheers. The radioactivity mar the cBoztcw is 

attrihted to the action of  slow neubzons on dements of the S O U .  That ag 

L 

R 

i Niehiyanaie attributed to fissfon products deposited there by a reinfall 

short3.y after the bomb exploded, 

(19) "Investigation of hjurious effect on the humen body of the -0- 

sfan of the atomic bo& at  N a g a ~ t a k i  City,lt by &era of the Departmnt of 

Radiology (Prof. I, NAKASHILIA, Direckor) Kyushu Imperial thiVer8ithye 

"h%s deals mainly with the ability nf concrete and other 

heavy types of conatruction, to pr.ovi4e protection from gamma radiat.fm. The 

aman% of c o ~ c r e b  whhh is stated t o  be sufficient to prevent fatal radiation 

at' 8n unspecified distance from the bomb is l5-a cm. The me;lrdrmrm distance 

at w h h h  gemma ray8 were intense enough t o  cause death 48 givm as 1000-1500 

meters. The repart Includes the results of studfea of  individuals who cmkired 

the central area imediatelr after the bmbflng, but who were outeide the City 
3 

0 at the t h  of the explosion. No change in leukocytse, or other evidence of 

radiekion SiCknSSS WBS found ia these subjects. The authors believe that b- 

duc& radioactivity due t o  neutrons was never great anaugb to be fn&riousa 

The re-sulk~ of blood counts performed on the residents af NishQama Dietrict 

-a 

(see above) are  presented, These subjects had leukocytosis of S & p i f i C s &  I 





.- 
B 

Thio case i o  A,. 'J, -15C9301224, 

(3) IJork done by Japanese nen'mrs of thc J o i d  Ccmxtssion. 

Scc protocol f o r  dekils,  ( 8 )  

WiXR,AL CI,IiX&., STU.jI%F 

(23) "Contributions t o  the qoblen of Kie cause of death of thc atonic 

bonb victi . . ,"  Sy T, WJiE!.4DO, Tokyo f i ce rk l  University, 

T h i s  is  ti= rcpart of 2 study of the  cl inical  records of tho Qmra 

&.val !Iosnital t o  detmmine the apparent muse of death a?ong thc Ft ie9 ts  

t i e t c d  tiierc, Of the 164 d&hs  that occwre6 betmen 9 A . w t  and 17 Scp- 

36 .?id s o w  ambination of  injuries duc t o  burns, vJolt?ds and radiatior. The 

r&,i.ction injury ancl doath i n  -mtionts u i t h  other typcs of  bjury. It is 

possible t h a t  aorc cxteasiw laboratory studies could b v c  2mr:dttcd the  limk- 

ing or" clearer distinctions of the  muse of death, but eta  case load ins so 

peat that t h i s  vas not done, 
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tkt occwred opontcuicously, 2 c e p t  for onc ,rx?ticnt, no reticulocyte count 
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- 1  

thoatl’ by Y. KASHIWADO, CJ’cor:.:jno~~~yagc3~~~ CI-Lnic, Tokyo Iq~?rhl- Univer- 

1 eity, 

This is 3 series of four repores describing the results of careful 

examhations of tho o w ,  nose md throat of 198 patients,  

observed were classified as follows: 

The type8 of lesion ”. 
_. ”. 

and perichondritis. 

a) Dcformi-Ly of the mrLcle-ccused principally by f lash burns 

.,, b) Rupture of the o w  cirwm-czuced by air blast, 

c)  Atrophic r h i n i t i s  - in most instances this involved the 

anterior portion of Lhs noee, In so:;:e cases t h i s  lesion was associated with 

flash  burn^ of. the face. 
/ \  

d) T h i b u s  - s d d  to have been present s h c e  thh bomb ex- 

phdede In the h j o r i t y  of theso Fa‘Liei:Ls there was no hearing loss. 

e) Deafness .. saici 20 k:avo been prooat  sfnco the bomb explo& 

ed, In nmt patients this vms apparently due t o  st.ricturo of the custach- 

fan tube. 

The exact location of 

ear  drums w& investigated 

all patients, aid in particular those with ruptured 

with the foll.oning result; (See table 2.) 

I . .  
i 
i 

. .  
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Tot2.1 cases 44 125 29 3 

-- ----I- 

0 

I 
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Xzperhontal izork is cited t.rhich iUustrctcr! the effect of hy- 

I 

(29) llGsstrointcstim,l t r ac t  of the ;itaZic boxbed mtionts,ll by I<, 

KISiX DTO, FactiLty of i h i i c iw ,  ToQm Zxyerhl  Univsrsity, 

Careful studies vere m d e  of t ! ie gzstric sccrctfons of 45 patients 

Anacidity, even ax%cr hietadne, TWS v i t h  thc syndro-is of radiation injury, 

found i n  6, but since theso mre older paticnts, no signii ' lcacc i t ~ i l s  attribut- 

ed t o  it, I;?_tioroscopy of t he  s t m c h  and w a l l  intestines I r a  m x t i c c d  on 11 

73 



. ........ .. . ... 

Of these pregmncios, 50, or 27.5% terad.iio'ced abnorrially, According t o  thcdr 
I 

6.15 of the prepant women they attended had miscarriages or delivered pre- 

maturely. Of the 50 abnotmal cams, studied by Kaida, five wera attributed 

Co factore not relatlsd to the a.t&.c bomb, 

The findin@ for tho group are condensed in Ta'bls f jP  

TE;13rn k 
(Women who wwo outdoors or inside wooden btzil&lngse) 

I 

I 
100- l e 9  €0 88 ?5 
2eO- 209 50 66 62 
300- 309 e3 49 32 
k*Q- plug 3.02 26 18 

1 

I *Pa%ients with FEL- 
dialion sickness 100 92 ' I  (The location of +vhcac, vayied,.) 
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results. Tho abovo chloride investigation WC?S Lmdcrt;aken, actually, t o  do- 

t e r i fno  t-ic imidsnce of adram1 aysfunction dter g m  radiation. 

(33) "Tho Tdcatn t e s t  for he?a%ic ftulctlon of patients Onjurad by thc 

cto-ric 'oornbtf by X, KISIiI:IOTO, Faculty of Hcdicino, TolrJro bycrial 'Iniucrsity, 

The Talcta t e s t  rms'porfomed 5G6 times 09 347 patiants, of v h m  

no significant m r h t i o n  In tho porccntag? of m o i t i v o  t e s t s  mong tho groups 

tostcd. Thc largo nwrbcr of gositive tos ts  cncotantercd %*I t h i s  aeries i s  in= 

toresting; but the tcbulcLtion does mt prow that, ga.111a radiation caused. liver 

dyshnctlon, Tnesc stw,,ieE irere cmeful , 2nd the rzvlwcr Iiao considcjwblc 

co.lrfc3cnco in thir accuracy. This t y p  of resat Ins convinccd rmny Jupaose 

t m t  t ' l c  livsr io cia ;aged by 3 x 7 ~ 1 ~  r d i a t i o n ,  (ace & Y L ~  6 )  . 
(34)  llThc cxmination of winet1 id0;l. 

$3 39 (4  m) 
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2, Radiation inJuq--uiLii- 
out burns. 
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Fig. 1--(4N). A patient and a Red.Cross nurse in one of the wards of . 
Omura Naval Hospital. 
usual feature6 of this institution. (photo File #NH 138.) 

The beds and the general cleanliness were un- 1 

.). 

I '  

I 
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B i g .  2--(4N). Scene in a ward of Omura Naval Hospital. (Photo F i l e  
#m 156(K).) 

! 
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, Fig. 3--(4N). A view of one of the well-equipped operating rooms in 
Omura Naval Hospital. (Photo File #NH 137.) ,+- 
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Fig. 4--(4N); Laboratory, Omura Baval Hospital. (Photo File #NH 136.) 
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Fig. 5--(4N). Laboratory, Shinkozen Medical Aid Hospital. (Photo F i l e  
#" 139a. 1 

J' 
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Premed by Avcril l  A, Licbov, T d t ,  Col,, X,C, 

Data collcct2d by Vernc E, &son, Col,, i4,C,, Availl- A. Liebow, Lt ,  
Col,, K.C, ,  X l t o n  L, iGxumr, idkjor, X.C., Jack D. Xosonbaum, Capt., 
:l.C,, Cnlvin 0, Koch, Rpt,, N.C., J, ?xilip Loto, Ca?t., iI.C,, and 
Jawnoso I4mbers of the Joint Comission Teax in Hiroshima, 

To rcsolve tlic cmidc;:itj.es of t h e  clinical obscrvations it ims 

thought bost t o  prosmt tL3 inc"or--lc-tion i n  occtioas. h c ! ~  cktlptcr gives 

c1 c!,etariled account of ce r t a in  awects ,  but cross--TCferenccs m e  abWwt- 

l y  mpJ-oycC! i n  an attempt not t o  disllombor thc clinical vhole, 

wescnt section th w i n  signs nnd syrptons a33 discuss& anit 

systsmtictzlly and a broad classification of the typos of cases con~only 

encountered 53 ir>ruscntzd, together 1 r W :  i l l u s t r a t i v e  examples, A11 avail- 

able lima tologic and mcropsy d a b  - m e  rovievtcd b-y the Comrission & 

a m  ,mcsmtcd i n  .;actions 6, 7,  and 8, 

Etnrzlysis of the case rocords obtzined as dotailed i n  soction 4. 

C I i i d C d ,  details of the curly cams r c l i a w o  hcs had t o  be p h c d  ,on thc 

Japancso descriptions as contain& in reports iYoT1 the Tolqo F i r s t  I d l i -  

fay H o s $ . b l  rad Tokyo 3md Kyoto Research &fifes. Abstracts a p ~ c r  i n  

In t hc  

illustrated 

In section 9 appcws a s t n t i s t i c p l  

For %hc 

,. 

t h o  n?.3,cndix on % C t i O i l  a, 
The various tyncs of inJury vi31 b:, discussed according t o  the clas- 

sification containei! i n  tcble 1, 
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5.s still secret, 

on rcthcr crudo obscmtlions and amlogles. 

It my, hot.rover, be discussed lil general t e r n  kscd 

In tnc casc of ordimqr ~ x p l o s i o n t  02 say 70 Ibs of II.3 tlmro i s  

a t  a disbncc  ol" 30 feet from the amlosion poizlt a shw? peak of high 

xtwxwro lasting 5 xilliscconds follot-red 'by a 3egativ;. $ias~ nproxdnate- 

ly 3Q Liillisocontls in duration, 

prmmre is only 15 Ihs gsr sq, in, i n  excess of atmospheric, 

r q i 6 l y  closer t o  the ccnter. Wmll aninrrls 'nc k i l l e d  i.rstt-nhnew- 

ly a t  messures of 59 Its,, 2nd crc ccrtain7.y !;illedl at Ipresstarcs ap-moach- 

in s  100 15s ger sq. T'?tk my givcn chmgc OZ o:G,loofve, thc durat- 

A t  tliis djstancc (30 fect)  thc  peak 

It rises 

imtc ly  that of SOUXI. buyond 9 certain 2istencc, but IW mch g e c t c r  cl.osc 

t:, t h e  F i n %  of orfgln, 
.* 

t 
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Accardirmg t o  Jamncso invcstigctors the -!=ai veloci ty  of the  blast 

c t-12 ncig?ibor!1ood of 14.2 r3ounds -9er rqmc? inch at  200 m t c r s ,  5 p m d s  

per s q u m  inch a t  500 iictors, aid 2.1 pounds 9cr s q m c  i m h  a t  1,000 

- 1 i c t G r S .  

blast 011 t h  !iux.m t a rge t ,  

It n w  remins t o  discass tilc diroct  3176 ind i rec t  cffects of the 

a. Direct Wfccts. 

The Japnosc nodical obscrvms on tho m o t  could Dot fin6 any cascs of 

d i r c c t  dcrq+ t o  tho lntorml.  orgzns by thc blast. 

ccsss t k r G  mr(: no tynica-~ cvidcnces 

foci of erqJhysor*la and t . . talochslc vere found. 

A t  necropsy of thz  c z l y  

of blast de xxgs t o  the  lungs, although 

Ifany indlvidua.b (a-i,woximtolg of survivors uy: t o  2509 meters), TC- 

port& l~vi ry ;  l o s t  conscimsnass tc-mormfly 7 4 t h  no history of d i r cc t  trm- 

ma t o  t'ie hmd. 

concussion rcau-lting clirect1.y €ran blast. It is probeble tkt violcnt dis -  

p1xer:oiit Ip b l a s t  of mny pooplo accountod for t r a m  to %bc 504 vdth re- 

su l t ing  uconsciotisness, 

The obscrvcdions of Zuckeman" tc:A t o  discount cerebral  

% Rugturodi E m  Dmh: At tlic IJiizoshim Rospitczl. soon d t c r  tk boxbhg 

only 8 of 371 patients who were asatxincd had r q t w e d  cm drum, q i h w g i  

13 in the  group of 371 suf'fered tcqxmazy dcafncss. 

J 

m 
. .  

3cveiity-six pcr cent of 

- thi-s ~sroup of xen !iad hem v i t k i n  2 I r i lomtcrs  of the cc~ter. 

~ Z u c k c m n ,  S, ttObservc?,tions on So-cdlod Blast Cer-obrcl Conc-,rssfon 
(Ccnfidontial 3rit.i.s'l Rcport, E. P. C. l47bl.S. 32) 

In the -mtients 

' 
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Ran& of Effect, Incidenco of. azad ’;ort;llity ikon h j q :  

Indirect Ui’octs of 3hst .(Tram hr fa lLing i m U m  

Yindotrs rvcro 

The radius of caqloto collapse of riOOdon ’urokcn 2s far amy as KWO 20 EQ. 

mtfve bulldirgs m s  2.4. kltlonctcrs, d m s t  syarrctriczllly distributed about 

t he  center, 

of mchxmicd injur ies  dcwnds on distancc froa 

Its cxtent is shom i n  f$prc? 7 (Section 313). Thc jlncidencc 

ccrzter and is shown 

grz~d~ical-ly i n  figure 2H (9). 

1250 mtcm. 

photographa and penorafdfc vicrrs in ‘kction 3H, 

It is about 60 !xr cont bctmcn 500 and 

The possibilities fo r  injury cwc il?.ustratcd i n  before and aftor 

It ks only beyond 2700 motors t h a t  tho incidoncc of m c ! d c n l  in;lury 
c 

begins t o  fall  off rapUly, Even a t  4.500 metors t l . 2 ~  incidonce in the our- 

vivor gmup i a  still U. pen? cent, Fatal injurb8, however, are al-ost c a t i r u -  

-5- (5H) 
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Hem, &thou@ the  glass did not pcnetrtztc tho paticntts trmms, f t  st ruck  

c 

tho  p t i o n t s  stuclied at F3roshim by tho Joint Conndssion, One of the rare 

fmc twcs  tlriong aurvivora is illustratcc! in ZtL,me 5. 

do ? d l  sinco l e t t l c  orthopcdlc ~d d n o s t  no phys-"czS. theraw ? m e  ap@id. 

Xost of tlic injurics of t h i s  t y y  mrc inflicted by tram of tho Iicuvy roof 

beam in the athemiso fragile houses (figwoo 20 t o  22, Section 3H) . 
Ce17licztiens. A description of the s t a t e  of tlie course of tho laccratiom 

ti wtfents vit!i Ipatcll radiction discnse is quotql direct ly  f r a  a report 

Such lasions did not 

In thoso who s&ved tihc $andation tissuc ixmoved again follot.&v: re- 

covcry from radiation cffoot." 
I 
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d 

a. 

the xslzl ts  02 t ? m  direct actLon of radfont energy, cvld flaw burns. 

lattar m e  r e ln t ivdy  rare i'or thc rcason that it took sone t h o ,  

The 

perhay 

om-half hour, l o r  the 2irw that IJWC start& folloliing the 7,2ast t o  spr& 

*.dthiZr t he  city of BiroshZrs, Those r.&o could :lot cscsFpc wcrc burned t o  

6ccth. ,Coria patients ircrc burned by flame vhcn their clothes ccuglit fire. 

TJio mdimt oncrgy cov;red the entire i.Mt!i of! tb spc t run  ~Liich rc- 

rzys to Kia high infra-Fed w i l l  bc considerod. This inc2dos the ultra- 

violet, visiblc IQ;!it, =id i:&ra-rcC rays. The ciact f-rtcnsity of thksc 

various coqononts of the spectrtm cannot be stated. 

hi.$ dqgrec 92 pciietration so th2t any sol id  objoct, or under certain c%.- 

None of these has a 

-9- (5H) 
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Only surfaces directly exposed t o  t'ia rays a c  nffc&cd by the>-,, 

thcre resdta, so t o  s - d ,  a " p w f i l o  burn," TJis is , p r t i c d a r l y  s t r iking 

i r  CI case of such objccta as tlic Mt i.Uustrrtod fr, Cigux-0 211, ancl the 



, -  

. 

The conditions of  heat a3sorptlQn nt wyvoxixmtsly 33M netcrs vcrc 

sufC5cfont t o  rcsult i n  socoid dowoe buns  (crythem and blistcring) by 

t i c  n& day. In co :;lc-Loly eicoscd fndivXurrls at closcr ranges, second 

o r  t h i rd  degr::o burns rrcrc found, 

tc: distmcc and t he  fnfluoncc of clothing m e  discussed lata-, 

Tho morphology o f  tIm ’Uurile i n  rclc?tion 

-11- (5II) 93 
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. _. t o  that of a 1ar::e m i b a  of school childrcn 

*Appndix 4Ht Ref. (1) 

uho were out of doors reno- 

94 



c 

debris from an area that had been cleared for firebreaks (figure 9 (1OH) ) . 
A t  24.00 meters, the only'other point at which accurate data is avail- 

able? the mortality in a l a rge  number of persons who were burned on the Koi 

Bridge was under 2 per cent (See Section lOH, Mre Hino's group of the 

Otake Workmen's Party). 

An observation of great interest made on Hiroshima school children is 

large exposed group f e l l  only slightly (to 83.7 that the mortality in the 

per cent) 

ure 9, Section lOH) ,  to 14.5 per cent. 

up to 2000 meters, and then beyond this, fell precipitously (fig- 

This sharp drop is probably associat- 

ed with a decrement in two factors, 

injury; b, 

a. the lethal effect of the thermal 

the injurious effects of the gamma rays, that at least indirectly, 

through the resultant infection and leukopenia in exposed persons, influenced 

the burns. 
--.. 

Treatment and time of Death, Severd jrecords are available concerning the 

time interval between exposure and death in the burned patients. 

are significant only when they have reference to the particular group at a 

known distance from the center, 

High School the mortality curve is as follows: 

Such records 

In the case of the 51 girls *om Hijiyama 

TABLE 2 

1 2- 6 6 6 2 3 1 

2 8 -1 9 3 2 2 0 

1 & 2  10 7 15 9 4 5 1 
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ductio;i i n  t'ic transTuincy of tlic? cornea ' I ~ S  oboervdd in soac Iden, but 
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Etiolom of tho bums, 

slxcif ic  LEVC lcngtlis, p?i*hqs i n  tlie ultrav5.olct. 

mentztion 5.n the vcry mild. cecda  degree bmns ~7.s seon a t  25flO mtcrs ,  2nd tho 

slimply danmc~.tcd 2nd e:+rcmc d c p i p n t a t i o n  vithout destruction of t l u  s-kin 

closer t o  V%re bomb im,s c c r t ~ i i d y  uimawl merely as a result of t!ierraal injury, 

It .mst hc rcuenbercd thct a rclatively s d  q w i t i t y  of air irtcmcned be- 

Certain ferzturc of the burns suggest t h e  action of 
d 

The intensity of the pig- 

tmcn the -2atients d the bomb, f n  comprCoon with thc entire c-bmos.shcrz and 

slretos?licrG which Ciltcr out much of t i 0  ultTa-Vio1et of the sun, 

offccts q3on t k  skin of specific bands f n  tlie ultra-vLolet have recently been 

pointed oi:t by 3lm 2 . d  Tc-as, 32 . w’i is e t i l l  t o  bo learn& concernin , the 

The divcrsc 

.. 

Protective Effect of Clothi- Clothing exortad a lwotoctive eff oct dc-nc-xiing 

on a sGri6s >f k:itcrrolai;cd factors tht inclulc, (1) distance Pfom the bonb, 

(2) color, (3) tightness of the clothing, (4) L;~iclrness and number of layers. 

-21- (59) - 103 



h 

104 



A 

were much more lf?rely t o  occw. 

57 and 58, 

I200 Deters) , tlic - lnurrrs 'bore rcl.n.l;ion t o  the c h m l n g  of  the Irlmono, but Tr5ere 

This ia isc.ll brought otat by a study of fibures 

Over the scapula? and deltoid regions of a -na.tiezrt (\rho im3 a t  



if 
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aourcea of damgo t o  tlie body by radioactivity, 

1, By deposited fission products, ’heir axistcnco tics danonstrated 

chexdcdly, but they t iwe dqositod i n  too low a concontrntjlon t o  do uore 

than per1w.p teiapriu‘iu dopress tho wbito cou.?% i n  sonc irdiaidujls, Tho 

subjoct is discuasod i n  ’ection 2 and i n  thc appendix of section 43 

(Reforenco l), Tac vcl l  tmtor at  Talcasu tms test& by ?rof@ssor Shinoham 

on 2 Novc:7foor 1945, and tras found to be co-iplotcly inactive, 

2. By i-.div.ced radiorctjvrty bonczth tho bonb. T h i s  t.r& of an ordar 

so lair bs t o  be b o f f e c t w l  in damging humn beings :rho 

thc  ccntcr, Tiis tms attostod 

i n  Anponctk rJI (iloferonce 1). 

t o  work near 

studQos af’ t k  Ishizuh U n i t  as presented 
b 

Qo RADLiTION 



3. Ey gam rays. 

L;, 0 By neutrons s t r tk lng  tho body Cirectly, 

T5c Zast t ~ o  mrc thc k p o r t a t  factors i n  ;,ro&crcing Llic radiat ion cf- 

fccta. It is not the yxrpose of t h i s  section t o  discuss the  cnereios con- 

ccr!i~d nor the  doaego rcceivsd by the mrLov,r; ticsucs, but znercly t o  >rcscnt - 
i n  an objective manner tric clin;lcal obsemtfons.  

of t h  coimonest cllniccl spdrox!s obsorvcd. 

V~T'OUO spmtons fn their  rc lnt ion t o  shielding md clistcaco, is the  sub- 

jcc% of t he  s t n t i s t i c d  irixalysls i n  sect ion 9, 

Incidcmc and i l o r t a l i t ~ .  

ltrc?diation cffcctrT irust be defined, Clinical c r i t o r i a  based chis f ly  on L1io 

prcsenco of ed la t ion  Sr ,mdm v e x  amnloyed Tor rc~,sons that crc discuss- 

ed i n  Section 9. 

longor t-isii twentg clays &bcr thc bonbing. 

do not tiswlly rtp-mar for a t  lemt ttro :reeks. 

The i - l t c r rda t ions  02 the 

I 

Before Ciscussing the incidcncc, thc critcria of 

I 

0 In t:mt section arc contcnplated survivors :rho l 5md .Tom: 

TE?e clixiccl criteria nentioned 

Had it bcon possiL.7~ t o  do te rdnc  t l w  loukocytc cotmts in an  aZocjmte 

s;17p1c of thc pnu1:ttion nt close h tc rva l s  of tint &cr the  bo.,lbing f*rLadi;3t, 

ion of'fects" 3aseCi on t!2c criterion of leulcolxmia ,?odd ~ O b ' J l j ~  ha-e bscn ro- 

cognfad i n  a higher perccntaza of yeople and a t  ,qec?tor distances 9 
fron the  

The i x idcnce  of rctcliatiovl cffcct i o  seen t o  f a n  off V ~ J  s!~mply 
3 

cciztsr, 

bcpnd 1250 r,lct.zs, 

Section 9 2r.d xorc s?ocXicc.l.ly, i n  Sections 103 2nd UI-I, 

The shielding effect of hemy bulldings is indicated in 
. 
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t p e s  fz21 casily in to  4 group: 

Crmp I, 

G r m y ,  11. 

Pcltients d y b g  i n  the 1st z-2 2d :rcolsse 

B t i c n t s  sufferin: scvcrc sgrrltons, or dying i n  the 

3d, 4th, 5th and 6th weeks, 

Group 111. 

Group IV, Mld cases. 

Patients d y i k  after the  6th week, 

The fisital cases i n  Groups I, 11 and 111 have the  sane designation and 

J; 

def in i t ion  i n  Section 8, where the  Pathology is discussed, 

Among the  conditions t h a t  deternlne in to  which group a given case 

w i l l  fal l  axe: 
* . .  

1, 

by shel ter ,  

Factors of exposure, as determined by distance f romthe  bomb and 

-43- (5H) 
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C. 

2, Factors of individual suscept ibi l i ty ,  

3, Complicating factors such as loss  of blood, o r  the coexistence 

of burns, 

4.  Factors of therapy, The meagrsness of the therapy applied t o  

most of the patients under oonsideration has already been stressed. 

The various groups w i l l  now be considered i n  turn, 

Group I: Patients dying within the  first two weeks, 

In t h i s  group there i s  his tological  evidence of radiation e f fec ts  upon 

the skin, gastrointest inal  tract, lynphoid tissue, bone marrow, and gonads 

but those have not become c l in i ca l ly  manifest. There i s , n o  epi la t ion a d  

usually no purpura., Patients complain of nausea and vomiting on the first 

day of the bonbing followed by miorexfa, malaise, severe diarrhea, t h i r s t ,  

and fever. 

penia is found i n  nany of those oraeos.?&t&o f i f t h  day and doubtless occurs 

sooner, 

Death ensues i n  delirium within the first two weeks. Leuko- 

F i r s t  hand i n f o m t i o n  concerning some of the features of the#a&&3y 

ccses is available from the records 

charts were kept and hematological examinations were performed, 

of  the Iwczkuni Hospital. Tern~erature~, 

Details 

of t he  c l in i ca l  histories,  however, w e  scant$, as there is record only of  

the most important signs and qymptoms. 

first day, which-was common-mong t'noso with radiat ion effect who survived 

Thus nausea and vomiting on the - .  

126 



, building, which is si tuated 250 meters from tho point above which the bomb 

exploded. A study of tho building from the point of view of f i l t r a t i o n  

factors  is  presented f n  Section 11H, Of 23 individuals i n  t h i s  building 

who were admitted t o  the I w a k u n i  Naval Hospital, all but 2 had died by thc 

23d of August. The case his tory of one of the survivors, Terachi, a 

telephone operator who supplied information codcerning the others, is pre- 

sented i n  Group Tv of t h i s  section, 

It is condidored desirable t o  consider the  symptoms of those who had 

no burns, or minor burns no greater than the  f irst  degree. 

8 such inabdjkionto t h e  survivor, Terachi, who fa l l  i n t o  t h i s  category, 

There m e  

All but one of the fatal  cases had diarrhea, which was of watery type, 

The number of s too l s  per day was as high as 28 i n  one case and ranged 

from 2 to 10 in the  others. 
\ 

None of the pat ients  dying i n  the first week 

had evidence of epilation. A few scattered petechiae were noted on the 

chest i n  one case. It was of note t h a t  one had stomati t is  and pharyngitis 

and ‘mother g ingiv i t i s  Evld phqy-ngitis. 

The t e q e r a t u r e  records i n  all of these patients were remarkably 

similar. Usually, between the  f i f t h  and seventh days, but sonetimos as 

early as the  th i rd ,  there was a stepliko rise of  tenperatwe usually con- 

t inuing t o  the day of death. 

numbers of stools recorded for  the appropriate day together with the clini- 

cal his tor ies  , whic 

able s imi la r i ty  not o 

m i f e s  tat ions 

Four charts arc presented wi th  the counts and 

Y 

e but i n  the other clinical 
1 - v 

, m e  represeirtative of the  group as 
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n whole. 

The white blood ce l l s  were first recorded as early as 11 August, but 

the f irst  examinations were usually p e r f o m d  on the following day. 

is not one among the 7 fatal cases i n  whom data  me available where the  

count was higher than 1500, 

a lso  a s t r ik ing  anemia i n  these patients by the end of the first week, 

despite the  fact tha t  i n  most of them blodd had been l o s t  i n  d i g h t ,  i f  

any, quantity, 

t ionately l o t r  hemoglobin. 

one it was 2 5 ,  and i n  the others it ranged between 40 and 50 per cent, 

There 

I n  5 of the 7 it w a s  below 500.  There was 

The RBC varied from 1.4 t o  4.2. There.was a dispropor- 

It was not greater than 54 i n  any patient;  i n  

/7 

The sympto;ns among the 14 pat ients  with burns of second degree or  

greater, usually were very similar. 

Aug, developed severe epi la t ion on the 20th. 

Case No. H-106334, was discharged on the 24th. 

epi la t ion bofore h i s  release from the hospital ,  

250 W?3C per m on 12 August but had r i s en  t o  3,600 by the 19th. 

One patient,  who l ived t o  the 23d 

The one survivor, Kozuka, 

He, too, developed 

H5s first count had been 

Scattered 

purpuric spots were present i n  one patient who died on the 11th. 

was only one patient who had stomatit is  when admitted on 9 August and 

pharyngitis which began on the  12th. 

There 

He diad on 14 August, Another who _ _  
4th also I-Gd- stomatit is .  

ore ShGwn i n  table 3 earlier i n  this .e&OlCion.̂  ~ 

The dates  o f  death f o r  both groups 

An account of the symptoms i n  181 cases terminating f a t a l l y  before the 

end of the 11th day and including pat ients  with severe burns &d in jur ies  

is  given i n  the &port of the Japanese Army Medical Sckiool (Appendix ,a, 

- .  
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injurfes were contusions o f  the head, face, and neck, and abrasions of the 

hands. He w a s  admitted t o  the Iwakuni Hospital on 9 A u g u s t  1945, 

plained of a cough which was productive of sputum, and of 

He com- 

anorexia and diar- 

rhea. 

two days it was just s l igh t ly  above normal, but thereaf ter  it rose s teadi ly  

t o  levels as high as @,6O C, towards the end. 

had a hemoptysis and he expired on the next day, 

matitis whose date of  onset is unstated, 

A t  the time of admission h i s  temperature was 38.8O C, For the next 

On tho  19th of A u g u s t  he 

He a l so  suffered from sto- 

Four transfusions were given of 100 cc each. He had a s t r ik ing  leuko- 

penia and ane;nia. 

_I Laboratory Data: 

Blood 

12 Aug 400 

13 Aug 1.35 44 125 

14 Aug 125 

Sahl i  
- RBC E&! WBC -- 

15 Aug 100 

82 17 Aug 

18 Aug u3 
Urine (12 Aug) : Alb, and Sugar Neg. 1-2 RBC and 3-5 WBC/HPF 

Case Report: Kumano, Iwao 

Case No. 

This 22 year old seaman who was admitted on the 9thdof August sustained 

contusions of the head and face- at  the  time of. the bombing. 

Bankers' Club building at  the time, 

He was i n  the 

-Following the bombing, he complained d 

- *  

-49- (5H) 131 



3 

dizziness, Nausea and vomiting occurred beginning with the 12th of A u g w t  

and a t  the  same time a sudden rise i n  tcmporature occurred. 

reaching a level of  4.0.2' C on the day of death, tho  L$th of August. 

This continued, 

There 

was dimrhea on the last  two days. llAutohemotherapyll was administered, 

Laboratory Data: 

- Blood - RBC &b &C &re E. a. % 

3.2 Aug 2.82 40 300 1 1 18 (20 cells counted) 

*Giant noutrophiles present. 

Urine (13 Ax): Alb, and Sugar Neg. 2-3 WBC/H€?F 

Stool culture (14. Aug) : Neg. 

Case Report: Kurauuhi, Yoshiaki 

Case No, H-10645-1 

The patient, a 31 year old setman, was a t  t h e  B;inkers' Blub building 

at the time of the bombing, and received contusions of the  face and left 

forearm, together with first degree burns of the face and neck. He was ad- 

mitted t o  the  Iwakuni Hospital on tho 9th of A a g u s t .  

malaise znd anorexia and diarrheal s tools ,  but they did not become frequent 

u n t i l  the  13th. On the  12th began 

A t  t h i s  t h e  he hild 

Their number repshed 28 two days lzter. 

a fever which rose continuously, t o  a t t a i n  levels QS high as 4OoC within 

thelnext  two days. 

a lso  a stomatit is  whose date  of onset is not stated. 

was 90/45 on August i3. 

Pharyngitis appeared on the  14th of August and there WBS 

His blood pressure 

t 
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Group 11: Patients d ~ n g  duriw the 3d, 4th, 5th, and 6th weeks, 

o r  survivinp,-. 

In  t h i s  group the anatomical and c l in i ca l  results of the r8.diation 

a t t a i n  t h e i r  acme, Epilation i s  prominent as is the hypoplasia or  failure 

o f  mtura t ion  o f  the bone narrow, The henorrhagic and necrotizing lesions 

which are consequent upon the lat ter are en t i r e ly  comparable t o  those seen 

I n  ap las t ic  anemia axid agranulocytosis, 

always present. 

t o r y  end gastrointest inal  tracts, 

Petechiae of the skin are almost 

There a re  necrotizing lesions of the gums, and respira- 

The sequence of symptoms is somewhat 

QS follows: I n  a typical  severe case the first evidence of the  disease 

is musea and vomiting on the day of the bombing, followed by a feeling 

of  malaise, 

t ion  which begins 2 weeks after the bombing, 

days after th i s ,  accompanied by increasing mlaise, there is a 

step-like rise i n  temperature similar t o  t h a t  seen i n  Group I. 

approximately the sme timc pharyngeal pain nay appear or  t h i s  may cone 

sonewhat later. 

or within a few deys a f t e r  onset of tho f e b r i l e  episode, 

diarrhea is frequently a prominent synpton a t  the height of the disease 

Then there are no other additional symptom except f o r  epila- 

Usually, approximately 5 

At 

Gingivitis and petechiae becone m n i f e s t  on the same day 

Sanguineous 

2nd m-y appear very early. 

a t  the 30th of August were all negative. 

reach very low levels at the time of the fever and thore m y  be a severe 

anemia, 

of the fever, 

Stool cultures-mde from 160 of these patients 

The leukocytes and p l a t e l e t s  

The patient usually dies  within one o r  two weeks cfter the  onset 

T& w w a f  -in these pat ients  who had widespread infected 
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necrotic and hemorrhagic lesions i s  not d i f f i c u l t  t o  understand. The 

presence of bacteria i n  the well-fixed bone narrows of two pat ients  

autopsied immediately after death (figs, 13, 82, 83, 89 i n  section 8) 

indicates t he  massive bcterenias tha t  can occur. 

made i n  19 patients as recorded i n  the  Japnese  Brny Medical School report  

with the following results: 

Cultures of blood were 

* 

Strop, henolyticus 1, St rep  v i r i d w  1, B, 

4 

c o l i  1, Grm-positive diplococcus 1, 

dicates the.t blood cultures a re  frequently posit ive i n  these patients. 

This infornation is scanty, but in- 

Some patients exhibiting all or several of the synptoms of  purpura, 

gingivi t is ,  and severe or even necrotizing phwyngitis  survive after a 

f eb r i l e  period, In  re la t ion  t o  defervescence non-necrotic pharyngitis 

censes before, petechiae before o r  during, and gingivf t is  usually after 

the  end of  the  febrile period, Recovery is assmia te6  with an increase 

i n  the  circulnting leucocytes platelets .  Many of these pat ients  

reillah i n  an anemic and generally debi l i ta tad condition for long periods. 

In  survivors the  red count tends t o  f a l l  slowly f o r  some weeks after t h e  

end of the severe i l lness .  It is  interest ing t o  noto tha t  t he  leucocytes 

are at t h d r  lowest i n  tho fourth week i n  those surviving more than 20 

days. In  the sane group the r3d blood count remhes an ebb a t  about t h e  

seventh week, . 
The incidence and quantitative interrelat ions of the symptoms are 

> 

discussed at  length i n  section 9.. 

The record of patient Okita i s  presented as an exmple of recovery 

fron the severe form of the  disease. 

present any special spptons ,  

In  general the fatal cases did not 

The te$ency ms, however, fo r  more of the 
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signs and symptoms t o  coexist and t o  be nore severe, 

Case Report: Okita, Hirosi G 
Case Number: H-6011-U" 

This 25-yec?r-cld soldier  was at the  104th Garrison (approximately 

1000 Ylsters) on the upper f loo r  of a two s tory  Japanese b u i l d i z  a t . t h e  

t i n e  of the explosion, 

shoulder, i n f l i c t i n g  a lacerat ion on the forner and a contusion on the 

l a t t e r .  

on the 7th. 

Field and w a s  able t o  march 15 kiloneters. 

* 
Fragmnts of glass struck h i s  r i gh t  am and. 

That night he s lep t  i n  a f i e l d  but he returned t o  the Garrison 5 

Between the 10th and the 14th he worked on the East D r i l l  

Epilc?tion begin on the 20th of August but he continued t o  work, On 

He was the 27th he f e l t  fevsrish and on the next d9.y petechiae appeared, 

adnitted t o  Ujina Hospital on 30 

ndlaise, headache and swelling of the gums. 

malaise o n l y  on the day after the boinbing, 

swell and on 4 Septenber they were extrenely painful, 

began t o  bleed, but thereaf ter  healing begun, He had a sore throat  begin- 

fng on 1 Septenber and had dysphagia on the 7th. Superficial  ulcerxtions 

of t h e  angles of tho mouth were noted on the next day and he hod t r i s m u s .  

H i s  tenpcrature roqe  sharply on September 1 and attained 40,6* C. on the 

August. At t ha t  tim he complained of 

He had previously had 

63 Tho gingivae continued t o  

A week later they 

-his pat ient  was studied a t  the Ujinn Branch Hospital and later by the  
Joint Commission. The tenperatwe record is taken from the report  of the 
JapElnese Army MedicCL School, -b 

* 
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next day. Thereafter it’ f e l l  by lysis t o  rea.ch normal levels on tho U t h  

of September, 

c ien t ly  w e l l  on 4 October t o  be discharged, 

1945 by the members of the Joint Conmission, who found him et work a t  h i s  

farm, 

Petechiae began t o  clenr on 9 September and he was suffi- 

He was next seen on 23 October 

A t  t h i s  time he conplained of shortness o f  breath upon exertion, but 
c 

-- 

of  no other symptoms, 

f i c i a l  ulcers with purulent bases were s t i l l  present on the  buccal mucotxi 

of the r i g h t  sidejkigure 62). 

The g ingiv i t i s  was healing anteriorly,  but super- 

He submitted t o  a bone marrow puncture and blood count. These showed 

rr remarkable recovery of the leucocyte count t o  10,400 on t h i s  day, i n  con- 

trast with its low level  o f  900 on 4-Septerlber, and of the count of nuclea- 

ted cells i n  the bone marrow which had risen t o  759000 per cnn on 23 October, 

from i t s  leve l  of 4,000 on 4 September 1945. 
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Group I11 (Patients Dying After the Sixth Week) 

I n  sone individuals i n  whonthe bone marrow fails t o  recover or 

exhibits a maturation defect, the  symptom described f o r  Group I1 continue 

and the  patients d i e  a f t e r  a chronic illness, 

surviving beyond the s ix th  week+ usually are emaciated. 

Patients with severe symptoms 

I n  others, conconitant with a partial o r  complete recovery of  the 

marrow, most of the  striking manifestations of the ap las t ic  anemia, such 

as purpura, have disappeared, but they m y  nevertheless succumb t o  a pneu- 

noni t i s  o r  en t e r i t i s ,  

onset, o r  an exacerb t ion  of a moldering lesdon tha t  had its inception 

These nay represent e i the r  a new i l lness  of sudden 

during the e a r l i e r  leukopenic phase. 

organiz;ing pnemonia. 

les ions contain an abundance of polymorphonuclear ce l l s ,  

no longer a marked thrombocytopnla, but tho anemia nay be profound. 

Thus, lung abscesses my develop i n  

In  these patients there  is now a leukocytosis. The 

There is usually 

A typi- 

8 ca l  example follows: 

Case Report: KiJFm, Torowa Case No,: H-6059-U 

Autopsy Key No, 50 

Chief Conmlaint: 

on 5 September 1945, corilplaining of epilation, gingival pnin and high fever, 

This 31 yecx old m n  was adnitted t o  the U j i n a  Hospital 

hst History: The pat ient  had no noteworthy disease u n t i l  the present, 

Present Illness: At the time of the  bombing, he-was i n  mil i tary barracks 

approxirmtely one km. from tho center. At t h i s  tine he sustained a largo 

wound of the occipi ta l  region and lacerations of the upper arm Qlad of the 

dorsun of the left foot,  Since the 25th or  27th of A u g u s t  the scalp hair 

began t o  fall out and he began t o  complain of  gingival pain and high fever, 

- 



Physical Examination: 

(axillary), The pulse was 102 and regular, He appeared moderately ill, He 

was pale and undernourished, There was a s t r ik ing  degree of gingival hernor- 

rhage. 

A t  the  time of admission, h i s  temperature was 38.5' C 

No increase i n  the size of the cervical or cubi ta l  lymph nodes was 

c 

noted. Ulcers were present on the l i p s ,  It was not possible f o r  him t o  ea t  

on account of pain, There w a s  s t r ik ing  epi la t ion but no petechiae were seen 

on the skin. 

Course i n  Hospital: His external wounds appeased t o  heal., He suffered from 

anorexia, On 15 September fever 

continued and he had a cough. 

18 September, cough was severe enough t o  dis turb his sleep, 

of a mucoid and purulent sputum which did not have a stelkingly foul odor. 

Upon standing, it separated in to  three layers. There was dullness t o  per- 

cussion over the r igh t  sonpular region and here there w a s  diminution i n  the 

breath sgunds. There was no chongo i n  vocal fremitus, Tubercle bacilli were 

not found i n  the sputum when t h i s  was exmined on 3 October, There were, how- 

ever, numerous polymorphonuclear leukocytes and cocci, Fever and cough con- 

tinued through 18 October and the pat ient  continued t o  suffer from anorex%a, 

An X-ray exmination perforned on 28 October showed o diffuse cloudiness i n  

the  upper, middle and i n  a Eortion of the  lowor lobes of the r igh t  lung. 

The h i l a r  shadows on- the - le f t -  s ide 

chest on 5 November revealed bronchial breathing ovcr the anter ior  right 

lung near the apical region, 

ximately 100 cc. Respirations were rapid and the pulse was a t  this tine 

weak and somewhat irregular, On the  l5th, he was i n  an agonal s t a t e  and 

rr: 

On 10 September he vomited an Ascaris worm. 

He became increasingly prostrated and by 

It was productive 

On U. November there waa herooptpis of appro- 

a 
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Observations at Necropsy 

At necropsy the patient was found to be extremely Bnaciated, There 

was still (L striking degree of epilation of the scalp, and gingivitis was 

still in evidence. The tongue was almost a perfectly smooth and pale but 

there were no ulcers and neither the lingual nor faucial tonsils were en- 

larged or necrotic, There was an orgmizing and acute pneumonitis of the 

right side, with multiple abscesses, and bronchiectasis (figure l.49 - 151). 
Fibrous pleural adhesions were present on this side. 

was a foc,al pneumonia, 

many atypical mononuclear cells (See Section 8,  Group I11 for description), 

On the 1eft.side there 

The bone mrrow was hyperplastic, but still showed 

The testes were remarkably atrophic (figure 167) as m.s tho adrenal 

cortex (figure 169). 

Notable features of this case are the recovery fron the severe symptoms 

of radiation affect, but the persistence of Q pneumonitis, ultimately with 

formation of an abscess. 

gether with on acute focal pneumonia, 

There is organization of an old pneumonitis, to- 

Profound anemia persisted and there 

was a relative leukopenia, with, however a marked shift to the left. The 

bone narrow at necropsy was hyperplastic but showod a persistence of plasm 

cells and atypical nononuclear cells, 

-61- (5H) 143 



4 

r 

Group IV: Mild Cases: 

Persons who were si tuated near the l i i n i t  of the range of the 

radiation o r  who, although close t o  the center, were shielded by heavy 

buildings or who, f o r  unknown reasons, were resis tant ,  manifested mild 

effects. 

penia was discovered during a routine blood count, 

of anorexia and malaise. 

mild o r  even severe epi la t ion without other symptoms. 

purpura 3r oropharyngeal lesions appeared, the patients usually a l so  had 

epi la t ion rind passed through a febrile illness of  mrying degrees of 

In some, who were otherwise completely asymptomatic, leuko- 

Some merely complained 

Diarrhea was a common complaint. Others had 

When, however, 

severity such as was described i n  its most serious forn i n  Group 11, 

Most pat ients  with the milder symptoms recovered completely. Thore 

were s o w ,  however, who had not regained t h e i r  feel ing of well-being even 

after three nonths after the  bombing. A few of these people had a per- 

s i s t e n t  leukopenia of approximately 3,000-4,OOO at the tine that  t he  Joint 

C d s s i o n  l e f t  Hiroshima, W h a t  r o l e  

dietary fac tors  played i n  the a n e d a  is not c lear  nor is  there any infor- 

nation concerning how long depression of the bone aarrow may persist .  

A moderate anemia was nore comaon. 

There follows the h i s to ry  of patient Terachi, who was one of the two 

known survivors among 23 persons a t  the Navy Department Office at the  

Hiroshima l3ankers' Club (250 meters), From data proxented i n  Section 

11K, she was shielded by tho equivalent of approximately 130 inches Df 

water. 
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Case Report: Terachi, Kazuko 
Case No, H-10616-1 

1. 

This 19-year-old single female telephone operator was i n  the switch- 

board room of the Bankers' Club building at 250 meters. She is one of two 

known t o  have survived i n  tha t  building, In fona t ion  concerning the  

patient was obtained frw her c l in i ca l  record a t  the 1- Naval Hospital. 

and from the patient when she was intemiewed and examined on 19 November 

1945, 

The pat ient  was standing at the time of the bonbing. She was i n  a 

r3on on the ground f loor  of a three s tory concrete building. 

of the room faced sonewhat towards the center of the explosion but there 

was a concrete wall several f e e t  beyond the windows which did not, however, 

exert a shielding effect, 

The windows 

She f e l t  the b las t  cone from her l e f t  and was lacerated by f lying glass 

fragrncnts over the face, neck, l e f t  arm, lef t  log, left half of the back 

and right hand. She was not burned. Two Gther persons were i n  the  roon 

and sustained mechanical injur ies ,  

sequently developed radiation sickness and died, 

No. H-10633-1, sustained slight burns but l i w d  until 1 November. 

One, Tanaka, Case No. H-10630-1, sub- 

The other, Kosuka, Case 

The patient escaped from the building i n  which f i r e  had broken out, 

A t  1700 hours (about 9 hours after the  bombing) she became nauseated and 

vomited many tines. 

6 August, however. 

I w a k u n i  Naval Hospital on 9 August with a temperature of 39.9' C, 

These synptoms persisted only during the evening of 

She continued t o  heve malaise and was adnitted t o  the 

The 
> 

h 
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extent of infection of her numerous lacerations was not described. 

Treatment consisted of dressings and sulfanilamide by mouth, 3 gram daily 

for  3 days, Fever subsided by lysis over a 10 day period. 

wzs sufficient to permit the patient's discharge on 24 August, and her 

lacerations were completely healed by the beginning of September, 

Improvement 

In the end of August, after returning hone, the patient developed 

noderate epilation of the scalp but at no time did she notice any pete- 

chiae or other hemorrhagic phenomena, 

present when she was exmined on 19 November but these complaints were 

Malaise and weakness were still 

hproving steLadily. 

anorexia, stonatitis or pharyngitis. 

strual cycle. 

At no tine did she have abdominal. pains, diarrhea, 

There was litZle change in the men- 

Periods sf 4 to 5 days' duration occurred in the beginning 

of June and July. The August period begzn on 4 August and enclcd on the 

day of the bonbing, A 3-day period followed on 5 Septenber and a 3-4 day 
,.I 

4 

period on 10 October, There had been no November ,period at the tine of 

examination on 19 November, On that day her WBC had not as yet reached 

5000. 

iw. 

Her lowest count had been 1240ion 15 August, 9 days after the bomb- 
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Labor at ory Date IZRC - ( r l i o r i s  j 

Itvakuni Hosp 18 Aug 2.2 5 e 3  

. 

i)ifferential: 
Stab 1, Sog 69, 
Lyn 2f2, &no 2. 
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Monocytes 

Erythroblasts 

Normoblasts 

Plasma c e l l s  

2 .o 

2.5 

12 .o 

1.0 

Note: Some of the lymphocytes are atypical  an^ are difficult to 

distinguish from promyelocytes. 

I 



The usual c l in i ca l  observations i n  the various severe types of 

disease tha t  have followed exposure t o  the gamma. and associated radiations 

of the atonic bomb are  summrized i n  table 10, 
* 

The var i ab i l i t y  of the 

symptom i n  the mildest cases (Group IV) precludes t h e i r  cataloguing i n  

tabular fo rn ,  
d 

TABLE 10 

Clinical Nanifestations of  Severe "Radiation Effectff 

MANIFESTATION Group I Group I1 Group 111 1st & 2d Weeks 3d - 6th Week After 6th Week 

0 ?f! # Epilation 

A 

Petechiae 0 4 
Necrotic Ging iv i t i s  

and Pharyngitis 0 t! 

0 

0 

Diarrhea 4 +* I** 
Pncurnonit is 0 #% 4** 

# 4 0 Leukopenia 

*Lesions do not contain polynorphonuclears. 
*%Lesions contain p o l ~ ~ r p h o n u c l e ~ s ,  

Note: I, Nausea and vmi t ing  soon after the bombing wero frequent 
mong those who l a t e r  showed other evidences of radiation, 

- -  

2, Fever was a cornon finding i n  a l l  groups before death. 
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Fig. 2 (5H)--Takatani. 1000 ktere. ~ltiple laceratione. Aneurysm of 
radial artery (see Fig. 1). (Photo File #Hp 151b.) 

c 
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Fig. 3 ('jH)--Nurse, Red Cross Hospital. Age ?. Female.- 1800 meters. 
A t  the time of the boding she was working in the cent ra l  wing of the 
hospi ta l  on the  2nd f loor .  
location of left  vist and knee Joint with fracture.  . The large windawe 
and dangerous glass sp l in te rs  i n  t h i s  hospi ta l  are i l l u s t r a t ed  i n  Fig. 24 
(Section 3 H ) .  (Photo F i l e  #HH 129.) 

Secondary injury by spl inter ing glass. D i s -  
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Fig. 4 (5H)--Name of patient unknown. Age 1.  1000 meters. No burns. 
Laceration of left eyeball, l e f t  infra-auricular region, and l e f t  
ehoulder by splintering glass. WBC: 15 September, 2500; 20 September, 
3500. 

(Photo File  #HH 200.) 

5 September, enucleation of l e f t  eyeball on account of suppurative 
#process extending into vitreous. A patient of the Post-Office Hospital. 
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Fig. 5 (5H)--Toshi Sasaki. Age 23. Male. 1400 meters. A t  time of bo&- 
ing, he was s i t t ing  a t  work in  Toyo Steel factory. Saw flash and began t o  
r i s e  when blaet was f e l t .  Sustained secondary injury by fal l ing beams. 
Injuries: 
No nerve injury. Subsequent w l o s i e  of knee joint. No impairment of 
movement of feet  and toes. 
pain. WBC 6200. This man was a patient at  the Red Cross Hospital. The 
supporting beams of some typical Japanese houses, such as may have ln- 
f l ic ted this  type of injury are shown in Figs. 20-22, Section (3H). (Photo 
F i l e  #HH 127.) 

Incomplete fracture of head of t ib ia  and multiple lacerations. 

Leg held in  semi fixed position on account of 
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Fig. 6 (5H)--Telephone pole at  Meiji bridge. 1300 meters. Shadow of leaf 
pattern. This proves the brevity of the period of.action of the heat rays, 
since the shadows of the leaves that once projected above the present new 
growth, are sharply outlined. The heat was sufficient t o  withel! the leaves 

I 

, 
I 

but did not k i l l  the entire plant. (Photo F i l e  #€E 113b.) 
I 



, ’  

i 
I 
I 

I 

I 
I 

~ 

I 

I 
I 

m 

Fig. 7 (5H)--Gokoku Shrine--Granite Poet Shadowe. Effect of heat ray8 on 
granite. 
the Bhading effect of the originally upright poete. 
high temperature produced i t 8  effect in the fraction of a eecond before 
the poete were upeet by the blaet. Approximately 650 metere from the actual, 
point of exploeion (airburet). 

The affected material now appear8 lighter than that protected by 
Thio i e  proof that the 

(Photo Fi l e  #HE 112 (K). ) 



I 
, Fig. 8 (5H)--Prison outer wall "Shadow." 2300 meters. The dark color of the . 

far wall is its appearance before the explosion. Much of the'lichen has been 

appearance. (Photo F i l e  #a US. 1 

killed in the path-of the heat rays. 
color. 

Thi dead lichen has a very l ight grey 
On the shaded w a l l ,  at the left, in its living state, it has a'dark 

L .  

. .  
f .  

. .  
, . .  
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Fig. 9 (>H)--Prison. Horizontal shadow cast by the . 

transveree pipe; vertical shadow cast by the projecting lath to the right of 
the vent; vertical and horizontal shadow cast by the "L" pipe. 
these "shadows" gives information concerning the lateral and upward angle of 
the center of the explosion. 
was determined from such data. (Photo File #HE 114.) ' 

Shadows of water pipe. 

Study of 

By triangulation, the position of the center 

: i., 
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Fig. 10 (5H)--Gas Tank. 
changed the paint of the tank from black to grey. Note the unburned section 
of the asphalt tank at the le f t .  
ing that was destroyed shortly after the flash by the b l a s t .  

2300 meters. Shadows produced when the radiant heat 

The triangular shadar is that of a build- 
(Photo File  

#HE 120.) 



F i g .  ll (5H)--1700 meters. Shadow cast by the window frame in the Poet- 
Office Savings Bank. 
burned through the windm glaes. 

People i n  th i s  building were said t o  have been 
(Photo File #HE 137.) 
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Fig. 12 (%)--Shadow caet by valve on gae tank. 2300 meters. (Photo File 
#m 138.) 

I 
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Fig. 14 (5H)--Gokoku Shrine (300 mtere) .  
dian dog at the shrine. 
left  side of the pedestal a t  the several levels; that which was expoeed t o  
the radiant heat i s  rough and l ight i n  color. 
experts that a t  the surface of the granite, the temperature wae ae high ae 
2500%. 

General view of pedestal o f  a guar- 
The granite that was shaded retains it polieh on the 

This suggested t o  Japaneee 

(Photo File #EE 108. ) 



Fig. 15 (!jH)--Gokoku Shrine (300 meters). 
of the polished and roughened granite directly toward the center. Note the 
triangular mtal tower near the point above which the bomb exploded. This 
was sighted from the opposite side in Fig. 18 ( 5 H )  by a ,  similar procedure. 
(Photo F i l e  #HE 111 (K). ) 

Sighting along the line of Junction 

c 

c 
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Fig. 16 (>H)--Railing near top of B U ~ ~ X B ~ S  Men's Club (300 meters). 
ra i l ing has cast a double 
effect  of the "ball of fire." The broad pale lid nearest the observer 
represents the umbra, the darker l ine i e  the penumbra. T h a t  theee effects 
are not artefact is sham by the fact  that the l ine etops near the l e f t  of 
the photo a t  a point corresponding t o  the shadowing effect of the upright 
wall a t  the left .  

The 
caused presumably by'an umbra-penumbra 

(Photo File #HE 119.) 

. ' . \  
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I F i g .  17 (5H)--Bantai Bridge (1000 metere). White "ehaduwe" lef t  when the 

surface of the aephalt wae darkened by the heat wave8 produced by the ex- 
plosion. (Photo F i l e  #HE 100. ) 

, --.. 
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Fig. 18 (5H)--Bantai Bridge (1000 meters). The trshadow,t' centered upon the 
upright which produced it, points directly towsrd the center of the explo-, 
sion. Compare with F ig .  15 (5H), where the triangular steel tower near the 
center ie seen from the opposite side. (Photo File #€E 102.) 

i 

I 
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Fig. 19 (?H)--Bantai Bridge (1000 meters). 
the asphalt of the bridge. 

"Shadaw" of a human being on 
(Photo F i l e  #m 103.) 

I 
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Fig. 20 (5H)--Bantai Bridge (1000 meters). Same as Fig. 19, outlined in 
chalk. (Photo F i le  #HE 105. ) 

I 
-t 

I 
i 
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F i g .  21 ( 5 H ) - - B a t a i  Bridge.  Man standing on the outlines of the footprints 
shown in  F i g .  19. Photographed in flat light.  (Photo F i l e  #HE 104.) 
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Fig .  22 (5H)--Bantai Bridge. 
(Photo F i l e  #HE 106.) 

" S h a d o ~ s ' ~  of a ca r t  and human beings. - i  
i 
I 



Fig. 23 (5H)- -Banta i  B r i d g e .  
(Photo F i l e  #HE 107. ) 

"Shadma" shown i n  Fig. 22, outlined in chalk. 
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Fig. 24 (5H)--"Flash burns," e f fec t  on orange (2600 metere). 
is analogous t o  the burning and subsequent scarring in the human akin. 
The burn in t h i e  instance did not penetrate deeply enough t o  k i l l  the 
plant. (Photo F i l e  #HE 139.) 

Thie 
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Fig. 25 (5H)--Iida, Age ?. Male. 2000 msters. (See Figs. 26 and 27.)  
Mild keratit is  and conjunctivitis. 
whom the lesion persisted unt i l  October (8  weeks after the bombing). 
(Photo Fi l e  #HP 145c.) 

This was one of the f e w  patients in 

' . I : . .  . : .  
.. , 
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Fig. 26 (5H)--Iida. Age ?. Male. 2000 meters. Patient was in a run- I 

#= 143.1 

ning position dressed in  military uniform. 
anteriorly. 

Rays received from left  and 1 

Slight keratitis of both eyes (see Fig. 25). (Photo F i l e  
I 

I 
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Fig. 2'7 (5H)--Iida. Age ?. Male. 2000 meters. Patient's head pro- 
tected by hat (compare w i t h  preceding figure). 
region. 
tense mask-like pigmentation common a t  this distance. 
most intense a t  the margin of the lesion. 
even paler than elsewhere . 

Shading of submandibular 
Clothes protected the l m r  portion of the neck. Note the in- 

The pigment is 
Just outside of the skin it is 

(Photo. F i l e  #Hp 145a. ) 
- 
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Fig. 28 (%)--Kosugi. Case #O-lll7O-R. Age 17. Female. 1700 meters. 
Wearing white half-sleeved s h i r t  and white s l i p  and black mompe. Flash 
burns. Typical prof i le  burn. Depigmentation sharply outlined by pig- 
mented t i s sues  i n  a very mrrm band. 
upward on the chin. 

.pigmented t issue,  but is  a crusted exudate and keratin. 
#HP 117 (K). ) 

1F 

The l ine  of the burn extends 
The darker material  i n  the peri-aural  region is  not 

(Photo F i l e  
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Fig. 29 (5H)--Name and distance from boxrib unknown. 
Note tha t  the long hair has protected the pa t ien t ' s  head. 
cracking, and darkening of the skin. 
and edema i s  not a s t r iking feature.  
but exact date unknown. 

"Flash burn" of back. 
Crusting, 

The burn i s  nevertheless superf ic ia l  
Date of photo probably mid-August, 

(Photo F i l e  #Hp 140.) 

I 
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Fig. 30 (5H)--Name and distance unknown. 
deeper than i n  tha preceding figure.  

date unknown. (Photo F i l e  #HP 142.) 

"Flash burn." The burns seem 
The short  hair i n  the present case 

did not protect the scalp. Date of photo probably mid-August, but exact 
~ 
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, I Fig. 31 (5H)--Sasomoto. Case #~-6069-u. Age 27. Male. 1400 meters. 
Soldier, standing in the open, clothed in khaki uniform. 
Depigmentation at center of "profile burn." 
sharp neck line. 
areas (hyperpigmentation-depigmentation). 
(Photo File #HP 101 (K). ) 

"Flash Burn6." 
Fro3ection by collar, with 

Double contoured margin at lower border of the burned 
Scarririg in region of elbar. 
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Fig. 32 (5H ) --Hayashi. ,Case #H-6054 -U. Age 47. Male. 1500-2000 meters.. 
Patient,  a soldier was r iding a bicycle. 
shoes and stockings. 
Burn beneath the clothing, most severe where t i gh t ly  stretched, i n  path 
of the ray, as at r igh t  shoulder i n  th i s  instance. 
portion of neck i s  spared. 
No evidence of radiation. 

Was wearing a sh i r t ,  trousers, 
"Flash Bums . "  Typical V-ling of burn of neck. 

Shaded ( s u p r a - t w o i d )  
Scarring w i t h  contracture a t  r igh t  elbow. 

(Photo F i l e  #Hp 100 (K).  ) 

. .  
c\ . 
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Fig. 33 (5H)--Kambara. Case #H-6079-U. Age 18. Male. 2100 metere. 
"Flash Burn." Sharp demarcation. Scaling and some scarring over moat 
of the burn. Pigmented outline.  
side of the l i n e  of pigmentation. Pro- 
t ec t ion  by hat. 

IC 

Narrow band of paler skin on the aut- 
Epi la t ion in  the burned area. 

(Photo F i l e  #HP 102 ( K ) . )  
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Fig. 34 (5H)--Rambara. Case #~-6079-u. Age 18. Male. 2100 meters. 
Leg:' Typical "flash burn." Depipented area, red a t  center, white 
marginally, outlined by dark brawn narrow, pigmented band. 
of depigaented t i s sue  externally of this .  
a t  center. 

Narrow zone 
Scarring w i t h  keloidal changes 

(Photo F i l e  #HP 103 (K). ) 
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Fig. 35 (5H)--Shinsho. Case #0-10282-~. Age 43. Male. 1500 meters. 
Patient out of doors near wooden buildings. 
shirt.  "Flash burns." Sharply demarcated "profile" burn of a r m .  N o  
burns of the skin where f ingers  were i n  contact. Coppery red s l igh t ly  
projecting t issue a t  the center. 
Note that scarring has occurred i n  the dis ta l  portion of the a r m  where 
it was naked. I n  the upper arm which was protected by white shirting, 
there is  no scarring, and only s l ight  depigmentation near the center 
of the lesion. 

Wearing white half -sleeved 

N a r r o w  hyperpigmented band a t  margin. 

(Photo F i l e  #HP 110 (K).) 

184 



h 

I 

P 
I 

Fig. 36 (5H)--Takemoto. Case #0-10281-P. Age 49. Female. 1400 meters. I 
Flash burns. Left side of face. Bomb to left and anteriorly of Patient. I 

Deep chocolate brown mask of pigmentation. Sharp v-line of neck. Burns . 
over left deltoid region, Protection by shading of upper Part of neck. 
In this dark-ekinnedapatient there is only slight depigmentation in the 
central parts of the lwion without scarring and particularly dark Pig- 
mentation elsewhere. (Photo File #HP 1Oga. ) 

9 
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Fig. 37 (5H)--Takernoto. Case #0-10281-~. Age 49. Female. 1400 meters. 
Flash burns (compare with 36). 
shoulder. 
F i l e  #a lOgb ( K ) . )  

Right side of face. No burns of r igh t  
Burns of face extend only s l igh t ly  upon the r igh t  eide. (Photo 
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Fig. 38 (?H)--Enami. Case #S-ll259-Pr. Age 30. Male. 2300 meters. 
Pat ient  wearing blue long-sleeved pr isoner 's  coat and sh i r t  and a blue 
cap which was scorched. Typical prof i le  burn with deep 
chocolate-brown pigmentation. Very sharp outline.  Protection of upper 
portjon of neck by mandibular shading. Note tha t  nasolabial  groove and 
l a t e r a l  nasal groove were protected by the projecting adjacent par ts .  
No burns beneath $he clothing at t h i s  distance. 

"Ray burns". 

(Photo F i l e  #HP 112b (K). ) 
I .. . 
,'-- 
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Fig. 39 (TH)--Enami. Case #11259-Pr. A g e  30. Male. 2300 metere. "Flaeh 
burns." Protection of sub-naeal 
and sub-labial regions by shading. 
t h i s  point by re t rac t ing  h i s  l i pe  (see Fig. 38). (Photo F i l e  #HP 112a ( K ) . )  

Mask burn of r i gh t  side of face and neck. 
Patient i s  attempting t o  demonetrate 
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Fig. 40 (5H)--Okida. Prisoner. Case #s-i1360-~r. Male. Age 55. 2300 meters. 
Wearing long-sleeved blue undershirt and a blue cap which was charred. 
burns." Bomb to right and anteriorly 02 patient. 
"Mask." Burns of the projecting deltoid and pectoral regions. 
shading of sub-mandibular regions. 

"Flash 
Typical dark red-brown 

Protection by 
(Photo File #HP 113 (IC).) 

I 
1 

i 
i 



i 
Fig. 41 (5H)--Narumi.  Case-fi-11377-Pr. Age ?. Male. 2300 meters. %ay 
b u m . "  Dark chocolate brown pigmentation of l e f t  side of face. Much 
s l igh te r  pigmentation of the upper eyelids as compared w i t h  the  t i s sue  
just  beneath the  brows. Presumably the  l i d s  were closed before serious 
burning 
point. 

could occur. 
(Photo F i l e  #lXP 114 ( K ) . )  

Patient is raisin$ h i s  eye-brows t o  demonstrate this  P 
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e. Fig. 42 (5H)--Maeda. Case #&-11378-~r. Age 40. Male. 2300 meters. 
Prisoner, wearing blue coat and trousers. Flash burns. Typical "profile" 
burn. Shading by mandible and collar. Burns of the deltoid and trapezius 
regions over which the clothing was tightly stretched. 
pigmentation (see Fig. 43). 

Characteristic 
(Photo File #€IF 115a (IC).) 



t 

Fig. 43 (3H)--Maeda. Case #s-11378-~r. Age 40. Prisoner. Male. Flash 
burns (close-up): Detail  of shoulder. Mottled depigmentation i n  central  
portions where the burn was most severe. 
but again there i s  a narrow zone of depigmentation between the normal 
skin and the burned area. 

Hyperpigmentation elsewhere, 

(Photo Fi le  #HP 115b (K).) 
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Fig. 4.4 (5H)--Namba. Case #H-11741-0M. Age 21. Male. Between 1000 and i 
1500 meters. Patient wearing Japanese khaki uniform. L e f t  shoulder burns 
through clothes. 
pigmentation, which In turn is  outlined by depigmented t issue that blends 

Depigrmnted t issue at  center, surrounded by zone of hyper- 

with the normal skin. (Photo F i l e  #HP 122.) 1 



Fig. 45 [SH)--Miura. Case #~-6306-u. Age 19. Female. 1800 meters. Stand- 
ing outdoors i n  the open. The burned area in t h i s  
light-skinned individual is  bright red with f a in t  red-brown marginal pig- 
mentation. 

"Flash burn of face." 

[Photo Fi le  #E€' 104 ( E T ) . )  
e. 

c 
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Fig; 46 (5H)--Akamatsu. Case #0-1097-P. Age 21. Female. 1400 meters. Out 
of doors i n  the open. 
white cotton slip and mompei. Blouse became charred. "Flash b w . "  For- 
mation of keloids. Copper-red tissue at center. Dark red-bram hyperpigmented 
zone at margins of the lesions in this light-skinned patient. 
afforded by seams of the blouse and by straps of the undergarment or mcmpe. 
(Photo Mle #q llla (IC).) 

Wearing red-patterned silk half-sleeved blouse and 
I 

Some protection 

CIO 

I 



Fig. 47 (>H)--Akamatsu. Case #10976-~. Age 21. Female. 1400 meters. "Flash 
burns." Close up of Fig. 46. (Photo F i le  #El? l l l b  (K).) r\ 

r 
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Fig. 48 (5H)--Fuchimoto. Case #-11739-0M. Age 21. Male. lOOO-l5OO meters. 
Outdoors in the open wearing military uniform, hat and shoes. 
back through the clothing. 
WBC on 5 November were 5400. 
scarring. (Photo File #HP 120.) 

Some burns of 

Typical "profile burn" with depigmentation and 
Slight epilation. WBC on 28 August were 2400; 

-I 
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Fig. 49 (p)--Sano. Case #H-11725-0M. Age 23. Male. 1000 meters. Out of 
doors i n  open. Wearing soldier’s  uniform, hat and shoes. Typical prof i le  
burn. Chondritis of ear,  w i t h  scarring. Burns also through khaki uniform 
i n  scapular region. 
28 November 1945. 
F i l e  #HP 119.) 

Epilation 20 August 1945, w e l l  on way t o  regeneration on 
WBC 28 August were 1200; on 5 November, 5400. (Photo 
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Fig. 50 (5H)--White Japanese r i ce  paper w i t h  black characters charred 
through as  a r e su l t  of select ive absorption of heat rays a t  2300 meters. 
Japanese characters say "Arai Ho1+3e." T h i s  was the name plate of teacher 
Arai on the  door of h i s  classroom. (Photo F i l e  #HS 104.) 
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, Fig. 51 (5H)--Kawamura. Case #6-9204-0U. Age 21. Female. 1600 meters. 
Rayon blouse. 
portions of t he  polka-dot pattern; minimal e f fec t  on the white background. 
Note tha t  some of the polka-dots have been completely burned through. 
Others are par t ly  scorched. 
and black mompe. Second degree burns were sustained of the chest and 
of the exposed face, r ight forearm, and hand. 

Action of heat rays. Charring and scorching of dark blue 

\ 

The patient was a lso  wearing a white s l i p  

(Photo Fi le  #HS 101 (K).) 
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Fig. 53 (?H)--Shibata. Case #S-lOO34-W. Age 21. Female. 1800 meters. 
Cotton blouse. 
ground. Action of heat rays. Charring and scorching'of red portions of 
the pattern. 
ground. This probably resu l t s  from darkness of shade, ra%her than color. 
Patient was also wearing a white, long s l i p  and black and white mompe whose 
black par ts  were par t ly  charred. Second and th i rd  degree burns occurred on 
the exposed parts of the left arm and beneath the charred portions of the 
cloth. These multiple small burns had become confluent on account of infec- 
t i o n  and had healed by the time the photograph of the blouse was made. 
There were b u m  also on the le f t  thigh beneath the charred cloth and on the 
exposed portions of the left  arm and lef t  side of the face. 
#€E 102a (K).) 

Pattern of red roses with.green leaves on l igh t  pink back- 

Less ef fec t  on the-green and leas t  e f fec t  on the white back- 

(Photo File 

a/ 

f- 
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Fig. 54 (5E)--Shibata. Case #S-10034-N. Age 21. Female 1800 meters. Cotton 
blouse. Close-up of sleeve. (Photo File #Hs 102b (K).) 

L .  
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Fig. 55 (5H)--Ushio. Age 1 .  Female. "Flash burn" of back reproducing 
the pattern of the clothes. The darker portions of the material have ab- 
sorbed more heat which has produced the linear burns. A portion of the 
actual garment the patient was wearing is shown in  the next i l lustration. 
The darker material has become charred. Note that the burns of the ex- 
posed parts of the face and a m  are much more severe than the skin beneath 
the cloth.  (Photo 
File #HP 138a. ) 

The distance of this  patient from the bomb is unknown. 

204 
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Fig. 56 (5H)--Ushio. Age ?. %=le. A portion of the  pat ient  I s  blouse. 
The darkest parte of the  pa t te rn  have become charred. 
ceding figure. (Photo File #EP 138b. ) 

Compare with pre- 
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Fig. 57 ( 5 H ) - - K i t s u n a i .  Case #0-8330-~. .Age 20. Female. 1200 meters. 
Indoors on top floor of four-story building. 
lacerations. Patient clothed i n  the outer garment she was wearing at  the 
tins of the explosion. Charred portions of the kimono have fallen away. 
The l igh ter  lozenges of the pattern are re la t ively resis tant  t o  the char- 
ring. Note that the burn8 have occurred where the clothing w a s  t ightest ,  
with no particular re la t ion t o  the intensity of the charring effect  on 
the  garment. This is obvious in the case of the loose sleeve over the 
mid-portion of the upper arm where charring has occurred, but where there 

'plash bums" and healed 

I 

are no burns of the skin. (Photo Fi le  #SP 108a ( K ) . )  206 
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Fig. 58 (5H)--Kitsunai. C a m  #o-8330-P. Age 20. Female. 1200 meters. 
"Plash burns;" Relation of burns to charred portions of clothing. 
are most extensive where clothing was tightest (deltoid). Protection by 
strap of underclothing and by seam of the kimoDo over right shoulder. 
Intense pigmentation with little scarring. Note also multiple small 
healed lacerations produced by flying glass which penetrated the heavy 
garment. 

Burns  

(Photo File #HP 108b (K).) 
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Fig. 59 (sH)--Autopsy Key #23. Satoi. Case #%I-6176-IT. Age 20. Male. 
1000 meters. Epilation began 27 August, followed 
by petechiae and fever. 
minutes. 

Died 31 A u g u s t  1945. 
WBC on 29 August = 3,330 and bleeding time = 28 

WBC on 31 August = 45 and RBC = 2.30. (Photo File  #HP 144.) 

4- 
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Fig. 60 (>H)--Hashimoto. Case #H-6135-U. Age 21. Male. 1000 meters. . 
Indoors. Epilation appeared on 18 August. Gingival hemorrhages and 
petechiae of skin began on 29 A u g u s t .  S t e p l i k e  rise of temperature 
beginning on 31 August. 
Delirium on 2 September and death on 3 September 1945. 
data on 3 September; RBC 2.08. Hgb. 40$. WBC 1900. Platelets 10,400. 
Bleeding time, 46 minutes, 
(Photo F i l e  #HP 135.) 

Necrotizing t o n s i l l i t i s  noted on 1September. 
Laboratory 

Photo taken two hours before patient died. 
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Fig. 61 (5H) --Ogami. Age 3. Male. 1000 meters. Necrotizing and hemor- 
rhagic gingivitis, epilation, petechiae. (Photo Bile #HP 137. ) 
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Fig. 62 (5H)--Okita. Male. Age 24. Case #~-6011-u. Healing g ingiv i t i s .  
There a re  some grey zones of scarring on the  @;urns, which are  s t i l l  s l i gh t ly  
ewollen but no longer painf'ul. 
redness, but no bleeding u n t i l  11 September. Thereafter the les ion par t ly  
healed. 
s t i l l  soms super f ic ia l  ulcers of the buccal mucosa when he was seen at h is  
home on 24 October. 

Gingivit is  began on 30 August, w i t h  pain and 
I 

Patient discharged from Ujina Hospital on 4 October. There were 

(Photo F i l e  #HP 124b (K).) 
1 

i 

I 
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Fig. 63 (’jH)--Autopsy Key #42. Moriseko. Case #~-6003-u, Age 33. Male. f 
1200 meters. Died 6 September 1945, 32 days. 
tongue, petechiae of skin (1 day’s duration). 
WBC on 27 A u g u s t  = 900. 

Necrosis and hemorrhage of 
Epilation (11 days‘ duration). 

P la te le t s  on 31 A u g u s t  = 22,900. (Photo F i l e  

> 
3- 

#= 139.1 

1. 
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Fig. 64 (SH)--Maekawa. Case #H-673O-U. Age 25. Male. 600-700 meters. 
Indoors on second s tory  of  2-story Japanese building. 
began on day of  bombing. 
was 6400. 
regrowth of hair has already begun. Compare w i t h  Fig. 65. (Photo F i l e  
#aP 105a. ) 

Nausea and vomiting 
Epilation began 20 August. WBC a t  end of August 

Lowest recorded WBC 4300 on 24 October 1945. Slight downy 

x 

. .. 

I 
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Fig. 65 (5H)--Maekawa. Case #H-673O-U. Age 25. Male. 600-700 meters. 
Epilation, partial regrowth of hair. 
(Fig. 64). 

Compare with photo of 25 October 1945 
(Photo File #HP 105b.) 

i 
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Fig .  66 (5H)--KaJiyama. Male. Age 29. 800 metem. Standing indoors In 
Japanese building. Epilation began on 26 August. The hair is downy. Note 
that there I 8  108s of the hair upon the nape of the neck, a8 elsewhere. 
Mwertheleee indlvldual fine haire are greeent everywhere. There are no 
coarse'kaire 88 shown in the next photo raph. The dark epote on the eoalp 
are moles, not petechiae. (Photo rile #EP I&,) 

. , . I ,  . . 
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Fig. 67 (5H)--Kajiyama. Case #H-6077-U. Age 29. Male. 800 meters. Standing 
indoors i n  Japanese building. 
hair. The strong new hairs 3re widely 
and uniformly scattered over the head. 

Epilation began 26 AuguSt .  Partial regrowth of 
Compare with Fig. 66 (25 October 1945). 

(Photo F i l e  #m 118b ( K ) . )  

- .  
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Fig. 68 ('5H)--Kadono. Case #S-7272-UJ. Age 14. Female. 900 meters. 
S i t t i n g  out of doors behind a stone gate or  column 1.5 meters high. Epila- 
t i o n  i n  14 year old g i r l .  
effect  i n  her class of 45 girls, a l l  but s i x  of whom had d ied .  
10 November were 8500. 

Slight burns. She had the leas t  radiation 
WRC on 

(Photo Fi le  #HP 116.) 

, 
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' F i g .  6g--(Photo F i l e  #HP 163.) 
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Sectioh 5N 

CLINICAL OBSERVATIONS IN NAGASAKI 

Data Collected by Elbert DeCoursey, Col,, MC, George V, LeROy, Lt. 
Col,, MC, Heman Tarnower, Wjor, MC, Smuel Berg, Major, MC, 
John J, Flick, I k j o r ,  MC, Henry L, Barnett, Capt., MC, J. Thornton 
Perry, Capt,, MC, nnd the  Japanese Members 
Tom i n  Nagescki 

of the Joint Comission 

1, 

tho atomic bomb i n  Nagasaki w i l l  be presented i n  t h i s  section, P a r t i c u l a r  

Gonercd: A review of the  types of i n ju r i e s  caused by the explosion of 

a t tent ion w i l l  be directed t o  the  novel type of casualty caused by the  

gamm rays emitted during the explosion, 

@IC& on the  diagnosis and the COUTS~ of the syndrme of radiation injury, 

The emphasis, neceesarily, must be 

since the h e r i c a n  Medical Officers did not a r r ive  on the scene ear ly  enough 

t o  acquire personal experience i n  treatment, 

The approach t o  the c l in i ca l  discussion of the casualt ies will be pri- 

It i s  known tha t  the principle products of the explosion w i l y  etiologic,  

of  an ctonic bortb cre: 

a. Mechanical enerm, or  ltblastll.  

b. Therm1 e n e r a ,  which ns used here, includes both heat, and 

l i gh t ,  The normal conponents of sun-light; infra-red rcdiations,  visible 

light; and ultra-violet  radiations, were ernitted in the  atomic t'explosionll, 

The spectrum of the 'flight" t h a t  was produced is sa id  t o  have resembled, If 

- it was not ident ical  with sun-light, 
4- 

c, Energy o f  ionizing radiation, which as used here includes only 
. -  

neutrons and gamma rays, In the reactions attending nuclear fission,alpha 

and beta rays are a l s o  emitted;. .but t he  elevution of the  a i rburs t ,  and the  

physical properties of these pm'ticles me of such a nature tha t  physicists 

4, 

a r e  certain tha t  aezther reached the  ground, 

With t h i s  sinple scheme it is possible t o  classify t he  casualties 

tho t  oocurred as: 
221 
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cribed from sat isfactory hospitel  records and ones completed f o r  uninjured 

survivors, numbered about 6700, 

i n  the Office of The A i r  Surgeon, U.S.A.,  the r e su l t s  of which a re  described 

i n  the s t a t i s t i c a l  section, '  Excerpts from t h i s  study, the JEpanese source 

r a t e r i a l ,  and the personal observe.tions of tho writer and h i s  colleagues forn 

tho  basis f o r  the synthesis which is  offered. 

t o  describe injuries,  and the  natural history of a new disoase, which one 

knows o n l y  i n  the conv,slescent stp-ge, and by heresay, and f rom the exanination 

of biopsy and autopsy miterial. 

They were submitted t o  8 thorough study 

It has been a curious problem 

In the sections of the Report which dea l t  with the  blood, the bone marrow, 

and the pathology of the syndrcns of radiation injury, the m a t o r i a l  from the 

two c i t i e s  was presented joint ly .  

i n  the m t e r i a l ,  thiit the effects  of  gamma rays on t i ssues  were qual i ta t ively 

similar i n  each group of casimlties, 

and detailed material re la t ing  t o  the c l in i ca l  features of the patients,  there 

appeared t o  be some difference between the grougs fron each ci ty .  Rather than 

attempt ;1 reconciliation of  these differences, it seemed prefemablc f o r  the 

It was assumed, and there was good evidence 

In the course of studying the m r e  copious 

members of the Joint Conmission who had worked i n  each c i t y  t o  present s e p a t o -  

l y  the c l in i ca l  p ic ture-as  it appeared t o  h in  and t o  h i s  associates, 

drone of injury due t o  

l y  novel, 

The syn- 

al exposure of the humn body t o  gemma rcys is entire- 

Since there is -no earzior  report i n  the medical l i t e r a t u r e  of the 
'k 

course of 'individuals s o .  

other cases'of t h i s  type- 

since it is problemtic when o r  whether 

11 occur,ft s e w  perfectly proper t o  
7 

* -  present the rrvai1abl.o natcr  s great d e t a i l  as possible. 

2, Mechanical Injur ies  : 

Incidence: The nature of the data  available t o  the Joint Commission is  
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by the collapee of buUdinEs, etc. 

e) Secondass bJur;tes. bcurred when the w%ctiin ia v%olently displaced, 

and &&ae the ground, buildings, and other objects, 

Xn the case of an ordinary exploeive, like a large aerial bomb, t he  blast 

comieto of two phases2 a poeitivo, or compression phase, with a du*atPOn of 

the order of 0,006 seconds; and a nega%ive, or suction phaee, witb a duration 

of the order of 0.03 secondso The blast wave that is formed 3s a very fast, 

intense sound wave, which quiok3y alms down t o  the B p d  of sound. ltar tm 

tentsitr decrease8 asl the square of the ciistanco. The peak pressurea wmh 

c8n be maawed uay be of t h o  order OS 50 OF more atmephewea.( 2). 



The pressure i n  tkie negative phase can never exceed one atmosphere. 

mediately surrounding the explosion there is a "zone of brisance" whose s i ze  

varies with the amount and character of  t he  change. 

Im- 

Inside t h i s  zone, 

people, buildings, instruments, etc.  are  disintegrated and the pressures 

occurring there can only be a m t t e r  of conjecture, Beyond (and including) 

the  zone of  brisance, there  is  a region i n  which the  heat of the explosion 
A 

cawes f lash  burns. 

TNT, the Ilburn zone" has a radius of  the order o f  80-100 fee t ,  Patients who 

are outside the region where burns can be received seldom have air  blast in- 

In  the case of a charge of approxinately 1000 l b s  of 

ju r ies ,  

juries (c, d and e) caused by secondary project i les ,  the  violerrb displace- 

The majority of t h e  wounds due t o  high explosives are secondary in- 

mant of the v i c t h ,  or collapsing buildings. 

aspects of ordinpTy explosions k s  been presented QS a preliminary t o  the  

This brief review of  the medical 

discussion of types of mechanicel in jur ies  t ha t  were caused by the  atomic 

bomb. 

U n t i l  the r e su l t s  of the  first atomic bomb t e s t  a t  Bikini a.re available 

it is  impossible t o  quote accurate f igwe3  f o r  the peak b las t  pressure, the 

duration of the blast ,  or the mount of hezt evolved, 

of t he  calculations by Jagnese  physicists who v is i ted  the two c i t i e s ,  

Sone usa can be made 

The 

d 

duration c?f the blast is  given v m i o u s l y a s  from 0.01 t o  0.1 seconds, The 

peak pressure on the pound d i r ec t ly  beneath the  explosion, and a t  various 

distances f r o r ~  the point 

laboratory and are  shown 

, -  - 
re calculated by Prof. -Tanaka of the Nishim 

h 
The a b i l i t y  G f  pressure of t h i s  magnitude .to cause air  b l a s t  injury of 

It is sa id  (1) tha t  at least 15 atmospheres of various types is certoin, 

(1) Personal comunication, Prof. S. Zuckerman, RAF explosive expert, 

8 (5N) 
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over-pressure received face on, a re  required t o  produce typical blast injur- 

i e s  t o  the lungs. 

quired t o  cause rupture of the intest ines ,  

obtained i n  Nagasaki of patients with pulmonary or visceral  in jur ies  attrib- 

utable t o  air blast, One eye witness report has been widely circulated and 

exaggerated, t o  the e f fec t  t ha t  some of the dead a t  an air ra id  sheltor 300 

meters from the center, had ruptured eyeballs; and tha t  t he i r  abdomens were 

s p l i t  open and the viscera exposed, 

It is also said t h a t  more than t h i s  mount (1) is re- 

No r e l i ab le  case reports were 

A member of the Joint Commission in- 

terrogated survivors \ho had been inside the cir ra id  shel ter  when these cas- 

ua l t i e s  were reported. He ver i f ied the  presence of the dead people, but 

f l a t l y  denied the reported findinge, 

TABLE 2 A 

BLAST PRESSURE GENERATED - RV 
THE ATOMIC B%3 - NAGASAKI 

(1,O Kg/cm* equals one atmosphere) 

LOCATION PRESSURE 
2 Below the  bomb 

400 meters from center: 

6 - 8 Kg/crn 

2.0 Kg/cm2 

500 heters  from center: 

1000 meters from center: 

1.0 Kg/cmd 

0,130 Kg/cm2 - 
The occurrence of ruptured e q  drums -w& the  subjec of investigation 

of i n t e re s t  i n  the amount of  over-pressure generated by the  -bamb. 

- 
because I n  

the early medical reports from Nagasaki there are no.specific data, but one 

frequently encounters i n  paneso reports 

"few patients with ruptured tympani", 

L 

An otolo 

(1) Corey, 3oc. c i t .  The reference was t o  pressures of  immersion blast  required 
t o  rupture intestines:  the vsEuas found were i n  excess of 250 lbs, per sq. 
inch (16 plus, ctnospheres) 
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198 29' Total cases extmined 44 225 

Per cent, w&th  ruptured drums 9 e 0  8 00 0 700 

The amount o f  over-pressure necessary to rupture tho U v h g  human ear drum 

is not def'in%teZy known, but the time-honored figure of 7 pounds per square inch 

(0,s kg/cm2 would appear fairly accurate, at, leaet a8 regards blast An aWte (a) 
In practice many w a r  ships have lines painted an the deck around gun posttionS 

to indioate the distance t o  &ich t h i s  degree of pressure occurso 

rendered br KaehLwado, he cited the work of Zalemski (3) on the ear drums of 

~adaver8~ Hydroetatio pressures i n  ~xce88 of 2 atmosphere8 ruptured 24% of the 

In the report 

0 

(1) Appendh 4 N (28) 
(2) corey, hc. c i t ,  
(33  'te5tacha f. Ohren. 25: 109, 1906 
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found by the  Jokt Gomisarion, and norm 8886 reported by the Japaneee, where 

hJury wm cawed by fragaente of tho mdaXl%c how- o f  elre bomb, A~cc~rding 

t o  one of the physfcistci (1) the  heat of tho fieoion reaction waa so btenae, 

that sll the metal of tho bomb caebng was vaporized at O m 8 0  

Tho mechankcak 5.nJwk.s~ that occursod were 8eco.adary bjuries of  the 

b t  two types due t o  flying debris, Pa l l ing  buildingo, &e,, or due t o  vi- 

o h t  dfsplaccmnl of the patient with wound6 resulting from strik5ng. *he 

gmtand or otheun solid obJectrr. 

in;jlormertion, Many of the BYQ witnosseo described behg thrown to  US 

groutrd or be- bbwn mme8 a room. However, among the questionnabes 001- 

Of the latter type %here is lfttle precise 

lected from 3800 hjwrod oumivor8, there were very few fa whom the wound8 

attributed t o  violant &eplacamnt wore more serioua than Bbrs&ons or con- 
~uoSons.(2)' None of the patimte with frcrckureo attributed them t o  the 

I 
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results of  being thrown about by the  blast .  

Since nemly all the  mechanica.1 in jur ies  were due t o  the collapee of 

o r  damage t o  the various types of buildings, it i s  of i n t e re s t  t o  learn 

tho degree of violence with which the damgs occurred, 

accounts 

t ions of buildings or  trees, o r  pieces of rmchinery being blown long clis- 

tnnces as is the case with heavy explosions, l ike those of ammunition ships. 

The engj.neers with the Bri t ish Mission t o  Japan (1) steted tha t  most of the 

debris from a demolished building could be recognized close t o  the original 

The contemporary 

provide no information a t  a l l ,  There i s  no record o f  large por- 

site; and tha t  there was no sign tha t  sizeable fragments were blown any 

great distance. 

discovered tha t  demonstrates thc violent displacement of fragments of one 

so r t  is  i l l u s t r a t ed  i n  Figure 2, 

wood which was blown in to  the bocrcis of a fence. 

was not there prior t o  tho atonic bomb explasion is indicatet! by the absence 

of a shadow simtlar t o  those cast  by the  weeds which grew between the fence 

and the burst. 

with sufficient fo rce ' t o  penetrzte a board, thoy would also Se capable of 

in f l ic t ing  serious injury t o  a person. 

One b i t  of tangible evidence that the Joint Comnission 

The d s s i l e  shown i a  il piece of 

The f a c t  that this s t i ck  

It is apparent t ha t  i f  small pieces of wQod were hurled about 

It is  as d i f f i c u l t  t o  enumerate t h e  agents which caused the  mechanical 

The roeder in jur ies  as it was to-deternine tho n m b r  and var ie ty  o f  then. 

will do w e l l  t o  consider t ha t  ,mything which entered i n t o  the construction 

of .my of the buildings participated i n  the  pro2uction of  the injur ies ,  

parently the most numerous type of in jur ies  was due t o  f lying fragments of 

A p  
+ 

(1) Report of  .the Bri t ish Mission t o  Japan, War Office, classified,  



glass. In  s m e  of the patients,  the  number of lacerations due t o  t h i s  cause 

Cla was very great and i n  spite of the smll s i ze  of the individual wound, t h e i r  

depth and n u l t i p l i c i t y  croeted a serious condition, The role of the  

various types of building i n  the production of casuelt ies can be shown 

i n  pictures be t te r  than it can he described. 

The graph la Figure 11 shows the incidence J f  mechanical in jur ies  i n  

people who were inside buildings, compared with t he  incidence i n  those 

who were wtdoors. This subject is presented i n  d e t a i l  In  Section 9. 

The tabulations of  injur ios  reported by the  survivor group do not give a 

true picture of the si tuation, for it is cer ta in  tha t  the  most severely 

injured had died long before the questimnaire sW2y was begun. 

. See Figures 3,4,5r6,7,8,9,10, 
I 

In  general it m y  be said tha t  the type of mechanical in jur ies  incurred 

by the v i c t h s  ?f the  atmic b m b  dependcc?. t o  a largo degree on the s o r t  

of buildings which they occupied. The f a t a l i t y  rate md the  casualty rate 

f o r  d i f fe ren t  tmes 9f buildings t o t a l l y  denolished by high explosives has 

been determined i n  England. 

Japan is  not suff ic ient ly  detailed t o  permit of sinilar calculations, 

It is urlfnrtumte t h a t  the  data  obtained fa 

There is one aspect of the meahmical irijuries which is not eaclaarized 

i n  the s t a t i s t i c a l  section but which deserves general comment: namely the 

r o l e  of wound-infection i n  increasing the d i sab i l i t y  and the  f a t a l i t y  rate, 

The disorganized conditions i n  the ci ty ,  and the destruction .=lf t he  Hospital, 
3. 

an6 the death of perhaps one-b,zlf the medical personnel, plus the  deficiency 

of sulforxmic!es contributed t o  the develapent  of 8 s f t w t i o n  where nearly 

every wound became inf‘ectod. 
- 

A 
In the hospitals that were visi ted,  screening 

of thc wards and dressing rooms was not practice$, and although the medical 

(1) Report of HE incidents, Classified, RAF’ Reports. 
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attendants manipulated the wounds and dressings in a cleaoly manner, the un- 

hygienic environment was apparent, Japnese physicians told the members of 

the Joint Commission that wound suppuration was very frequent; and in the 

patients with radiation injury also, it was nearly universal, The effect 

on the death rate is not ascertainable, 

incidence of tetanus in spite of the inability of tho doctors to administer 

anti-tetanic serum, 

tetanus mong 758 patients who were treated. 

(temporary) 

mitted, 

An interesting fact was the very low 

At the Omura Naval Hospital, there were only  3 cases of 

At the 216 Field Hospital  

in Nagasaki CZty there were 4 cescs among the 350 patients ad- 

B!!_M_M_AE_y 
1, The extent to which mec-hanical injuries contributed to the total 

killed rate and the total casualty rate cannot be determined accurately. 

The best estimate possible is that 64-70$ of the casualties were mechanical 

injuries , 

2, Over-pressure due to air blast (or concussion) was not an important 

cause of injury, The maximum peak pressure was of the order of 8 atmospheres, 

an mount which is capalilo of causing little damgc other than ruptured ear 

drums. 
/ 

3. The bulk of the mechanical injuries were of a secondary type, and 

of these the kjority were due to the demolition and damage of buildings. 

4 ,  In general, the nature of an injury was determined by the type of 

building responsible, 

5. The commonest type of injury was laceration by small fragments of 

glass. 

6. The morbidity and the mortality due to the wounds wes undoubtedly 

increase?. by the very high inciclence of wound infection that occurred. 

234 
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4 groups 4 

Id) The fncidgnce of first, oeccnd and tNrd degree burns of either typeo 

in each of the foregoing groups. 

(e) me percentags of deaths due solely t o  on0 or the other, or bo btib 

types of burns. 

( f )  T'e percentage of deaths of patienko who had burns, as w e n  as otihar 

eorts of injuries. 

63 (A) Tho percentage of Burned patients who had aadfstion hJury, and the 
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Bhoee caused by the fires that s ta r ted  i n  the damaged buildings after the  

bomljing, 

mission were 

The flame burns. The questionnaires collected by the  Joint  Corn- 

completcd i n  such a manner tha t  it w a s  not always possible t o  

determine which source of heat produced the burn. 

of burn was adequately described. 

I n  970 records, the type 
s 

O f  those, 96% were f lash burns; and 4% 

were flme burns, In  348 of the records the etiology of the burn could not 

be detcrmined, 

the  others, so tha t  for practical purposes, all the  burns were considered 

f l a sh  burns. 

There was no reason t o  think the l a t t e r  group differed from 

O f  the f lash  buns ,  59.s weSe described as moderate and @.2$ 

as severe, 

meaning, 

Since the en t i r e  group were survivors, t h i s  breakdown has l i t t l e  

Certain data  were collected at the Omura Naval Hospital which give some 

s t a t i s t i c a l  information on the burns. 

f o r  vmi f i ca t ion  by tho Joint Commission, and the figures ars offercd with 

The or iginal  data were not available 

reserve-tion, 

431, or  57% were burned. 

reported by Surgeon Lt. Comdr, N, Fukuhnra, 

diagnosis and the outcome of the 618 pat ients  at Omurn Naval Hospital who 

were evacuated by hospital t r a i n  during the first 5 days after the  bombing, 

It w i l l  be seen that 425 of those were burned, while when the  t o t a l  expep 

ience of the hospital  is reported 5% of the  pat ients  were burned. 

Of  the 758 casualt ics t reated there, over a period of 7 weeks, 

In Table 2 is shown the relevant data on this group, 

Table 1, page’ 5 ,  contained the  

Comparing 

these tables it is  seen that  e t c r  13 August, l4O more casual t ies  were ad- 

mitted, while .the t o t a l  number of buFn cases increased- by 169, These intern- 

a l  inconsistencies i n  Japanese reports were common, and cause one t o  view a l l  

re la ted data skeptically,  The figures i n  Table 1 were verified from trans- 
/ 

l a ted  records; those i n  Table 2 were not. 
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frequent in marfaro. 'Tho mJority of Mash burns Cusplay shadow effects 

in the senm that only the parkions 09 the boqr directLy axposed t o  lihs 

source of heat are b m e d ,  and the parts which ar0 lain the shade" of 

any heak-imprdous strltctwo are uninjured. Because of the brief 

duration of the he&, clothing io protective t o  an extent w h i c h  depends 

on the heat-intensity and the qua2Sky of the meterial. During World Wcar 11 
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from the source was such that  W n s  were in f l i c t ed  on skin protected by 

clothing, and on skin over which the clothing was t i g h t l y  drawn, 

The et iologic  factors responsible f o r  the burns caused by tho atomic 

bomb are d i f fe ren t  zinc! more conplex than the  simple exothermic chemical re- 

action of high explosives, The products of the atonic e q l o s i o n  which could 

cause burns are the following: 

a) Heat, i n  the chemicr3 and mechanical sense, which resulted from the 
I_ 

conversion of  the energy liberater', when the  plutcnium nuclei underwent 

f i ss ion ,  

b) Radiant heat which includes infre red rays, and vis ib le  l i z h t  rays, 

eni t ted by the incandescent mass of air, f i s s ion  products and vaporized 

M Q L ~  f rom the casing inmeliately surrounding the exploding bomb, 

e) Ultra v io l e t  rays, (from the SEW source as b) 

I n  Japan, no d i r ec t  physic,zil measurements were made of the in t ens i t i e s  

of any of these three factors.  It is likely that such measurements were 

&-e during the  explosion of the  plutoniua bomb a t  Bikini,  but a t  2resent 

they a r e  not available, The theore t ice l  es t ina tes  of the f rac t ion  of the 

t o t a l  energy which wcs transforned i n t o  heat has not been announced. 

t a i n  estimates of the heat delivered t o  huinan boZies are  

be presented below, 

the burns were cause2 by r a d k n t  heat, 

Cer- 

available and will 

The consensus among physicists i s  tha t  the rnajority of 

The statement was =de by one of them 

(1) that t h e  heating of the air (i,e. corducted hezt from the exploding bonb) 

w m  not a serious problem, and that i n  Japan the superheated air adjacent 

t o  the 3omb should not have tcuched the grourrd, since the radius of the mass 
-r 

probably Lid not excesd 300 meters, A number of the eye wltness accounts 

(1) Personal communication, Prof. V, F. Veiskopf. 
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describe the sensation of a warm o r  hot w i n d  blcwing against t h e i r  skin, 

b e  it is d i f f i c u l t  to know how to in te rpre t  t h i s  type of subjective in- 

formation, 

n3t a l l  infra red, but ihchded the en t i r e  v i s ib le  spectrum. 

The radiant heat (and l i gh t )  which caused the f lash  burns was 

The physical 

character is t ics  of this s o r t  of heat are that: 
,+ 

a) 

b) 

c) 

It i s  not absorbed by air, 

The dissipation Df it follgws the  inverse-square law. 

It is absorbed by dark-cclored substances and reflected by 4 

light-colored ones. 

Ultra.-violet  rays were emitted by the  explosion, and i n  the  -Her 

t e s t  at Almgordo,  

was equivalent t o  tha t  i n  sunlight, 

considerable extent by air, and i n  view of the brief  duration of the emission, 

it was the opinion of the physicists t ha t  the amount reaching people at dis- 

it wes found by spectral mcasuranents that the  m o u n t  

T h i s  type of radiation is absorbed to a 

ri 

tnnces where the heat was not ins tan t ly  le the1  (500-700 meters}, was not 

suff ic ient  t o  burn the skin. Some of the ear ly Japanese c l in i ca l  reports 

mention the  recurrence of conjunctivit is  and keratitis during the first week 

after the bomb, 

am3 could have been an  actinic keratitis. 

v io le t  rays were responsible f o r  the  skin pigmentation is not known, 

This condition wsrs said: t o  have recovered spontaneously, 

The extent t o  which the ultra- 

I n  a consideration of the flash-type of burn, it i s  6esirabl.e t o  know the  
. .  

tjme in tens i ty  curve for  the  heat causing the burns. -No measurements were 
n 

ma6e in Nagasaki,. but cer ta in  est&-tes were prepared from the experimental 

and theoret ical  data by a physicist who worked on the 6evelopent  of the bomb, 

(I). 

_ I  

-P- 

The following assumptions were d e :  

(1) Personal c o d c a t i o n ,  Prof, V. F. Weiskopf 

22 (5N) 
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1) The duration of the heat flux was 1.0 seconds, 

2) The human skin acts as a black body with respect t o  radiant heat, Grs 
3) 

4 )  

5) 

The heat capacity of skin and t i s sue  is equivalent t o  tha t  of water, 

The heat conductivity of skin and t i s sue  is equivalent t o  that of water. 

The amowit of heat requirod t o  destroy t i s sue  is the amount required 
s: 

t o  raise the temperature from 30' t o  100' C; during one second, 

On the basts of  these assumptions the  mount of heat delivered t o  a body 

a t  various distances from the bomb, and the depth t o  which the  destructive 

act ion (i.e. the  ra i s ing  of t i s sue  temperature t o  100°C) extended were cdcu-  

lated. 

The range is  based on the assumption tha t  the m;utimum amount of radiant heat 

m y  have boen 50% grea'ter than the cmount used f o r  the minimun value. 

3 

The ninimun and maximun  limits tha t  could be predicted a re  shown. 

TABLE 4 

DISTANCE AND HEBT EFFECT: ' TIME: 1 SECOND 

500 

1000 

2000 

3000 

4000 

MINIMUM 

100 

25 

6 

3 

1,.6 

DEFTH TO mrcH TISSUE w s  
mm HEATED TO l0OW - MAXIMUM kNIMEi 

21.0 

4.5 

1.4 

0*6 

0.3 

.k 
q h i s  is the l inear  distance from airburst t o  the subject. 

14.0 

3.0 

0.9 

0.4 

0.2 



There i s  some question of the actunl duration of the heat flux, but the 

value shown i n  the table  can be adjusted eas i ly  i n  the appropriate direction, 
2 By tho application of the inverse-square law, the approximate calories/  cn 

delivered, o r  the c!epth of burn, a t  any distance from the bomb can be estimated, 

This is  a very signif icant  tab le  f o r  it shows t h a t  on bare skin, a thirc! degree 

burn 2.1 t o  1.4 cm i n  depth WOLW be received by persons 500 meters dis tant ,  

Assmine tha t  the elevation of the a i rburs t  was 

G 

35 

I 

500 meters ( t h i s  is the Jap- 

anese estimate) people d i r ec t ly  beneath it obviously received t e r r i b l e  burns, 

which Were u-doubtedly ins tan t ly  fatal. A t  a distance of  500 meters f ron the 

center, or approximately 700 meters from the  air burst, the heat delivered 

t o  the skin would have been 75 t o  50 caloriss/  m2 tlnd the depth of the 3rd 

degree burn 10.5 t o  7 mm. The people i n  the ywi? of the Chinaei Middle School 

were a t  such a d is tame,  and nearly a l l  wore burned t o  death ins tan t ly  i n s p i t e  

of the f a c t  t ha t  they were prcjbably clothed, 

The significance of t h e  data  i n  Table 4 i s ' d i f f i c u l t  t o  appreciate without 

some knowledge of the type of burn t h a t  could r e su l t  from the amounts of heat 

delivered t o  skin a t  ddstances i n  excess of 2000 meters, namely 9 cal, / ern 2 / 
sec. or less,  

mental human burns by Asha and Roberts (1). 

a t  a r a t e  of 6 l i t e r s  per ainute,  and heated t o  temperatures varying between 

100' C and 500' C, they invbstigated the tine-temgeratuze relat ionship f o r  the 

production of  .first and second degree burns, 

be exponential, 

i n  Tables 5 and 6,  

(1) Rshe, W.F. 

(From the Armored Medical Research Laboratory, Fort  Knox, Ky,) 

Information on this subject is  available i n  a study of experi- 

Using a stream of a i r  flowing 

Y 

This re la t ionship was found t o  

The data fron t h e i r  graphs has been rearranged, and is  shown 
r 

Jr,, and Roberts, LOB., tfExperimental Human Burns" War' Med, .7: 
82-83, 1945. 
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qwstionnaire  revealed that burns (presumably first degree) were received 

by pat ients  i n  Ring 6, 3000 - 4.000 meters from the center, (1) 

The foregoing data may be conbinecl with some of the observations nade 

by a Japanese member of the Joint Conmission (2) i n  the Omura Naval Hospi- 

tal  i n  October, 

it was found t h a t  they c o k d  be divided in to  3 groups on the  basis of the 

appearance of t h e i r  burns on the day of the bombing. 

fol ia t ion,  in ,o thers  there  was vesicle formation, and i n  others, both ex- 

fo l i a t ion  and vesicle fo rmt ion  occurred immediately,' There were U pa- 

t i e n t s  whose location was def in i te ly  known, and whose records described *he 

Patients recovering from severe burns were questioned, and 

In  some there was ex- 

s t a t e  of t h e i r  burns on admission durlng the  nights of 9-10 August. 

data  f o r  these patients,  as well.as the theoret ical  amount of heat delivered 

is  combined i n  Tablo 7. 

The 

TABLE 7 

- OBSERVATION ON PATIENTS WITH SECOND DEGREE I3uRN5 
OlI1IKu1 MVAL HOSPITAL 

RANGE OF HEAT CONDITION OF S K I N  AT ADMISSION=9-10 AUGUST. 
DISTAMCE FROM DELIWEDS EXFOLIATION EXFOLIATION & VESICLES 
BOMB, METERS Sal /cwc&ep, VESICLES - ONLY 

Less than 1000 150-25 7 
1100 - 1500 37 - 11 6 
1600-2000 16- 6 6 
2100-2500 9 -  4 3 

2 
2 
2 
3 

1 
3 
5 
4 

%ee Table 4 .  These va lues 'we  f o r  l i nea r  distance from airburst  t o  patient,  
The amounts of, heat would be somewhat l e s s  if based on distance from center 
on tho ground t o  the patient,  

(1) Ekamples of severe burns at known long distances are: 

(2) D r .  Ymnmura, Tokyo Imperial University, 

Case #4008-2800 me- 
tors ;  #3152-2800 meters; #3185-2900 meters and #3185-3400 meters. 
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h o n e  the records available f o r  examination ~ n d  ver i f ica t ion  there 

i 

I 

" .  
F 

were a few cases where second degree burns were received by patients a t  dis- 

tances s e n t e r  than 2500 meters. In generd ,  however, it is proper t o  say 

thct the majority of the second degree b u n s  occurred within a radius of 

2500 neters,  which is 1.75 miles, Very 3recise measurenent of the distance 

of burned p t i e n t s  frcm the  bomb was possi'?le i n  the case of sailors on 

ships anchored i n  the harbor, 4 men who were sunbathing on the Chidori-Maru 

anchored 3100 meters from the point bdlow the bmb, received %oderately se- 

vcrc" burns, some of which were second c'.egree, They recovered in 2-3 weeks. 

Thirteen other s a i lo r s  a t  work about the  ship received llminorll burns. Three 

men aboard the Tsuruoka-Maru, anchored n t  4000 meters, received s l igh t  burns, 

presuma3ly 1st degree, 

case 

2800 meters from the center. 

burns, portions o f  which were of the thir?. degree. 

Measurements of sini1,ar accuraay.were possiSle in the 

af several small boys who were swinniw a t  the Fishers' Wharf, exactly 

Sone of thesc received severe second degree f lash  

An interest ing footnote t o  t h i s  section on the re la t ion  of the m o u n t  of 

heat delivered t o  the pa t i enb ;  i s  the following statement from Ashe & Rob- 

e r t s  (1) a r t i c l e :  

"It may be of i n t e re s t  t ha t  above 300OC up t o  the limit of the present study 

(5OOOC) Prince Albert c igaret te  p q e r  makes an excellent subst i tute  for skin 

i n  t r i a l  procedures, 

a t  t ine- tenpra ture  relationships which cause f i r s t  degree burns," 

F i r s t  v i s ib le  chtirring of the paper occurs apparently 

(See tab le  

61, 

In ac?dition t o  human burns, scorching of &mny m t e r i a l s ,  including cloth- 

ing, granite, t i l e ,  ctc. was observed, The tim+tempernture relationship 

(1) Loc, C i t ,  
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L, 

f o r  these materials is not known so t h a t  estimates of t he  temperature re- 

quire6 t o  cause bubbling of roof tiles fo r  example, a r e  cmparatively @em- 

ingless, (2). The bubbling of t i l e  was observed i n  Nagasaki a t  distances 

as far as 10004500 meters from the center of the explosion. Unpainted 

wooden surfaces (telephone poles) (figures 12  and 13) were scorched a t  61s- 

tancus as great as 3100 meters from the bomb, 

id objecte (i@gqre 12) were of considerable value i n  estimtzting the height 

and the precise location of the exploding bomb, 

however, t o  an appreciation of the heat generated, as judged by the e f fec t  on 

the people. 

o f  the maximum duration of the heat-flux. 

l ineated shadows of t a l l  p a s s  on 8 scorched wooden fence meters from the  

bomb. 

assume thn t  the grass did not move during the lqflashtl, 'rle know, however, t ha t  

the  b las t  wave which t ravel led with tho speed of  sound, 340 meters per second, 

could not have reached the fence while the heat in tens i ty  was great enough t o  

scorch it, 

qui te  de f in i t e  thnt  the heat did not l as t  f o r  longer than one second, 

These !'flash burnsqt of nater- 

Studies of then add l i t t l e ,  

An emi ina t ion  of some of the shadow ef fec ts  permitted an estimate 

In  Figure 2 are shown c lezr ly  de- 

From the sharpness of the outline of the shadows it is proper t o  

From a number of such observations a t  various distances, it is  

The 

( Z ) ,  
cotton cloth has becn'stuciied a t  the Naval Medical Research Ins t i tu te ,  
c r i t i c a l  tcmperdxro f o r  colorer?- c loth is 2OO0C and for  white cloth it is 
23OoC. 
duco scorching is not stated,-Personal communication, Capt. Shields Warren, 
(MC) U,S,N.R, 

Experiments with roof t i l e  from Nagasaki showed - that  llshilar'l bubbling was 
produced by 18OO0C f o r  4 seconds, 

The d i f f e r e n t i d  i n  temperature required t o  scorch white and colore2 
The 

c The duration of exposure of cotton cloth t o  t h i s  temperature t o  pro- 

c 
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sharpness of the edges of the f l a sh  burns on people also bears out this con- 

tention, In a l ike manner, the  infrequency of corneal burns (1) indicated 

tha t  the heat-flux was of  suf f ic ien t ly  long duration, t ha t  the rapid blink 

re f lex  protected t h a  eyes Sefore the full in tens i ty  developed, 

r e f l ex  requires, on the average 0.01 second from strong stimulus t o  com- 

plete  closure of the lids, 

that the duration of tho f lash  was longer than 0.01 seconds, and shorter than 

2.0 seconds, 

The blink 

Worn such consideration it is possible t o  deduce 

On the  basis of the wtorid. which has been presented, it is apparent that 

radiant heat emitted by the  exploding bmb WQS the cause af the f l a sh  burns. 

It i s  desirable, however, t o  consider two other possiEle causes of some of the 

Surns , 

a )  Beta rays 

b) Gamma rays or X-rays 

The likelihood tha t  beta rays may have caused some of the burns was not 

considered during the time the Joint Commission was i n  Japan, 

were quite cer ta in  tha t  no beta rays were received by pat ients  ouedoors, 

unshield-ed, who survived. None of the rnmbers of  the Joint Commission had any 

knowledge of the sort of  burn t h a t  vould result frcm suitable exposure t o  them, 

Accordingly, the report of Robbins, e t  a l e  

tcred cathode rays was read with much in te res t ,  

rmson t o  believe that the skin lesions i n  any of the Japanese exhibited the 

dis t inc t ive  features s o  c lear ly  i l l u s t r a t ed  and described i n  t h i s  article. 

The physicists 

,on accidental burns from scat- 

Thoro does not appear t o  bo any 

The character is t ic  features of gama ray ltrurns and X-ray burns are: 

(1) One Japanese report  said tha t  20% of the burned patients had l lblistered 
eyebells1I, This observation is not supported by- other c l in i ca l  reports. 

(2) Robbins, L,L, , et al, '!Superficial Burns" of skin a.nd eyes from scattered 
Ccthode Rays,'( Radiology 4.6: 9, 1946 
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1 )  The appearance of erythema 1 t o  3 weeks after exposure. 

2) The smaU amount of edema i n  comparison with thermal burns, 

3) The persistence of l1deepvt pain during the acute stage, 

4 )  The slow desquamation, and the protracted period of healing 

with atrophy and telangiectasia. 

5 )  llDirtytl pigmentation of the i r radiated areas. 

6) The inverse re la t fon  t o  the  in tens i ty  of the  radiation, as 

measured i n  air, s o  that roentgen burns are more severe af te r  

a c e r t d n  amount ( i n  r) of low voltage radiation, than a f t e r  

the  same amount (measured i n  air) of high voltage radiation. 

One feature of roentgen-type burns observed i n  Japanese patients was 

the  d i r t y  pignentation. 

t he  t h e d  burns (see below, tables  9 and 10) the only pigmentation which 

could be ascribed t o  ionizing radiation was that seen i n  the skin which had 

not received a “f lash burnf1. 

very great. 

S t a t i s t i c a l  Section, 

Because of the veried conditions of healing of 

The incidence of  pignentation of the skin was not 

The data obtained i n  the quostionnaire study &re given i n  the  

This par t icular  finding w a s  not recorded with any de- 

gree of accuracy because of its vagueness. It i s  true tha t  pat ients  with 

radiation sickness were observed whose skin w a s  pigmented in the manner ob- 

served a f t e r  “heavyt1‘roont6en therapy, 

without -evident radia 

it was before. the b 

ry, and it is  necessary t o  stflte tha t  the incidence of llroentgen pigmenta- 

tionft is not known. It can be said, however, with considerable certainty, 

It is also t rue  that sone subjects 

.sickness insis ted tha t  t he i r  skin was darker than 
* 

type of data  is obviously very unsatisfacto- 

.c- 
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that there  was no de f in i t e  evidence that the cutaneous burns were caused 

only by the  gamma radiat ion ancl there i s  very l i t t l e  reason t o  believe 

that the  gamm rays a l te red  the appearance of the thermal burns. 

bp res s ion  of most of the observers t ha t  the ganma radiat ion had not af- 

fected the course of hepling of these burns t o  an extent that could be proved, 

It was the  

, Clinical Features: 

The Japanese c l in i ca l  records contained very l i t t l e  information on the 

symptom which occurred i n  association with the burns, 

f o r  two reasons: first, i n  the ear ly  stages the  doctors were extremely busy 

and essumed that the burns were no d i f fe ren t  than other f l a sh  burns, m d  

second, by the  time they Segan t o  wonder about the  nature of the  burns, syq- 

toms of radiat ion injury were becoming manifest and overshadowed dl other 

c l in i ca l  considerations. 

pat ients  who were interrogated specif ical ly  about t h e i r  burns. 

sweres which are shown i n  Table 8, were i n  reply t o  questions about the period 

inmeC.!iately after tho explosion. 

burns becane very painful, and some of the eye witness accounts (2) describe 

the burned pat ients  plungin:: i n to  the r ive r  t o  get r e l i e f ,  

Japanese 20 not use the tern 

physicians, the description Df the  condition c f  the burned pat ients  on e r r i v a l  

at  hmra Naval Hospital during the night of 9-10 August, c lear ly  indicates t ha t  

T h i s  is not surprising 

For this reason, there  is cuily one small se r i e s  of 

(1). The an- 

In  a l l  cases, within a very short  time+ the 

Although the 

i n  the sense that it is  used by Western 

i n  mqy, shack was deve s already. present, 

- -  4 

(1) ‘Nakashima report, Appendix L N  ( l9) ,  

(2) Appendix 3, 
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". . , i n  sp i te  of  t h e i r  severe injur ies ,  the majority of the patients 

were quiet  as though i n  Q collapsed (1) 

TABLE 8 

THERMAL INJURIES 

mmER 
11 

l-4 

18 

39 Tota l  \ 

4 

- IMMEDIATE SYbGTOM5 

Fe l t  heat a t  the time of the blast, 

Fe l t  pain i n  burned areas at once 

F e l t  neither heat, nor pain, - 
Hair singed o r  burned 

The appearance of the f l a sh  burns at various stages can be presented most 

sa t i s fac tor i ly  i n  the pictures that accorapany t h i s  section, The i l l u s t r a -  

t ions  have been chosen because they are typical of the lesions tha t  were 

observed, 

F i v e  It, (NP 153) shows the body of  a man who was deed on admission t o  

hospital  approximately 12 hours czfter the bonbing. His distance from the 

bomb w a s  not recorded, but Jzpaness records describe t h i s  type of 2nd ttnd 

31-2 degree burn i n  people who were i n  tho  open within loo0 meters of the 

center, 

i n  many of the eye-witne 

of cadavers closa t h  t e r ,  I n  some cases the burns were s o  seuere tha t  

the patient could not be 

sex could not be determl 

The dark, even black, charre 

e seen i n  pictures of groups 

ene cases, it was said that the  

Figure 15 (MP 105) is  a wonan who was lying prone- i n  the open, a t  a 

(1) Shiotsuki report, Appendix 4 N  ( 4 )  

32 (5N) 
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distance reputed t o  be 500 meters from the center, She was wearing black 

3 

4 .  

-* 

t 

clothing and received 2nd and 3rd degree burns of the back, buttocks and 

legs, and 3rd degree burns of the back of the feet. These burns became 

badly infected and contractures developed. 

done t o  correct them. 

sickness, except for epilation. 

Bilateral Achilles tenotomy was 

She a l s o  developed typical  symptoms of radiation 

She died 15 October 1945, Furf;Ber notes 

on her case may be found i n  tho Pathology section. 

Figure 16 (NP 102) is a man who was s i t t i n g  inside a house at 800 me- 

t e rs ,  wearing a whife, short-sleeved s h i r t ,  trousers and cap. His position 

i n  r e l a t ion  t o  a window was such tha t  he received 2nd degree burns of the 

l e f t  s ide of h i s  face and neck and s l igh t  burns of the l e f t  arm and both 

hands. 

ears. 

1tcauliflower earl1. 

The photograph shows a common corgplication of flash burns of the 

A perichondritis has developed and with recovery the  patient has a 

In this man the healed skin is depigmented, and there 

i s  a d i s t i n c t  zone of increased pignenta.tion between the  burned and t he  in- 

tact akin, 

Figures 17 and 18 (NP 123 a, b) show a man standing i n  the precise pol 

The mea- 
- 

sition in front of  h i s  home where he was when the bomb exploded. 

sured distance t o  t ineers) is  900 meters; and as cen 

intercept the heat rays. He was 

sers,,-gaiters and a cap and was 

He received 1st and 2nd degree 

burns of the ems,  the the  l e f t  hand.- At the t i m e  of 

the photograph, i n  November, t he  burns wers healed, 

zone of hyperpigmentati 

cotton clothing tha t  he wore was scorched and ltdestroyedll over the burned areas. 

There is a prominent 

otween the burned and the  healthy skin. The 
~. 

-. ... 33 (5N) 
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He was blown about &meters by t he  blast ,  but W ~ S  not injured. 

purpura, a@ gingiv i t i s  oucurred, but he recovered from the radiat ion injury. 

Epilation, 

6Ilh 
Figuse 19 (NP 160) i s  a man who w a s  standing i n  the open, 1000 meters 

from the center, wearing a white s h i r t ,  pants and leggings. 

2nd aril 3rd degree burns of h i s  face, neck, l e f t  arm, r i g h t  e l b o w  an6 back. 

The condition of the healing 2nd degree burn is shown, with general depigmenta- 

t i o n  a d  a m o w  band of hypeSpigmentation adjacent t o  the  healthy skin, 

Keloid formation is apparent on the  right elbow, and the  bandage conceals 

He received 

n 

exuberant granulation tissue i n  the 3rd degree burn, 

there were no other symptoms of radiat ion injury. 

Epi la t ion occurred, but 

Figures 20 and 21 show a woman who was s i t t i n g  near a window inside a 

wooden building a t  1200 meters. 

but no shoes o r  sox, 

She wore a l i g h t  s h i r t ,  long khaki pants 

She received mild 2nd degree f l a s h  burns of the face 

and neck and severe 2nd degree burns of the legs  and feet. 

many small lacerations from fragments of glass (the window panes) 

She a l so  received 

Epilation 

of the scalp and eyebrows occurred. 

chest, gradually developed a d i r t y  pigmentation i n  the unburned areas, under 

her shirt, 

The skin of her body, par t icular ly  of her 

The contrast  of t h i s  pigmented skin with the comparatively de- 

pigmented burned mea is shown i n  Figure 21, Hero again is seen the m o w  

band of excessive p ipen tn t ion  Z t  the margin of the bv4.n- 

question among members of her family whether the healed skin of her face and 

neck was paler than before'the. bombing, and the  consensus was tha t  the color 

was approximately normal, Keloid fo&tion may be seen i n  the B d h g  burns 

of the l e f t  knee and tho'dorsiun of the  l e f t  foot, (figure 20). 

There was some 

* 
. -  * 

r: 

Figure 22 is a woman who was sitti i n  the open "behind a tree", Et, . .  

1300 meters. She wore dark brown and black clothing and a l l  the burns, 
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except those of the face, neck and hands occurred under t h i s  clothing. 

head bandage covers n perichondritis of the r igh t  ear. 

of the  r e s t  of the  skin healed, and there is a contraction at the  r igh t  el- 

bow and hand. 

ed; while tha t  of the l e f t  f o r e m  shows a not uncomon pattern: 

skin is of appmximately normal color, except f o r  a zone of depigmentation 

adjacent t o  the unburned skin. 

of the bombing and a record of leukopenia, a diagnosis of radiation injury was 

made . 

The 
/ 

The 2nd degree burns 

The healed skin of the neck and the l e f t  shoulder is depigment- 
, 

the  healed 

Because of a his tory of vomiting on the day 

Figure 23 is a man who was standing i n  the open, at 1400 meters. He wore 

@?em trousers,  but no cap, shirt or shoes. 

face and head from the flash.  

side of h i s  chest and l e f t  arm and some 3rd degree burns of h b r i g h t  am. He 

s ta ted that a l l  the skin of h i s  body had bedme pigmented, and it was seen t o  

He did not know what protected his 

He received 2nd degree f l a sh  burns of the right 

be of an even d i r t y  brown color, 

of pigmentation, but as can be seen, the d is t r ibu t ion  was irregular, 

The healed f l a sh  burns showed the same type 

Figure 24 is  a girl who was also stexding i n  the open a t  1400 meters. She 

wore a short-sleeved green sh i r t ,  green trousers, and a cap, This photograph 

was made during August by the Japanese, and it shows the early stages of heal- 

ing of a severe second degree -burn of the face, neck, shoulder, arm, and back 

on the r igh t  side, and both ankles and fset. 

e i ther  a decubitus ulcer or a 2nd degree burn, 'The photograph gives the im- 

pression tha t  the unburned skin is  deeply pggmented, but there is no mention of 

t h i s  i n  the record of the Joint Commission; This pat ient  vomited on the day of 

the bombing, end the  on ly  white blood c e l l  count recorded was 4800 on 20 S e p  

%ember, 

The les ion  Over the sacrum is 

There was no other evidence of radiation injury, The burns were 
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healing slowly i n  October, and the patient was def in i te ly  recovering a t  

tha t  time, 

Figure 25 is a man who was walking d i r e c t l y  toward the direct ion of 

the blast ,  looking a t  tho B 29'9, 

has provided a. useful eye-witness account of h i s  experiences. (1) 

fu l ly  clothed, and wore an air-raid warden's steel h e h e t ,  

h i s  chest and m s  occurred through dmk colored clothing, 

t he  healed 2nd degree burns shown i n  the figure is very interest ing,  

of them are deeply pigmented i n  contrast  t o  the in t ac t  skin, 

hyperemia o f  the lesions, 

marked contrasts between the burned and the  small shadowed areas  under the 

supraorbital  ridges, nose, chin, etc, This type of  visage has been called 

He was 1600 meters from the centor, and 

He was 

The burns on 

The condition o f  

All 

There was some 

The skin of tho face had ci bronzed color with 

the Vhsk of Hiroshima" since it was seen much more frequently there  than 

i n  Nagasaki. The pignenta.(,tion of the skin of the face and the neck of t h i s  

patient has a s t r ik ing  resemblance t o  pdlQ@% both i n  color and i n  dis- 

t r ibut ion,  In  some instances the likeness wes accentuated by the o c c m m c o  

of s imilar ly  pigmented healed burns of the hands, 

epi la t ion ( the  s t e e l  helmet?) but had a mild t rans i tory  purpura, from which 

he made a good recovery. 

This pat ient  did not have 

Figure 26 (NP 120) is  Q man who wns stending i n  the open a t  2000 meters. 

His back was t o  the bomb, and his heat3 was turned t o  the le f t .  

inferred from the jagged l i n e  of demarcation due t o  skin wrinkles between 

(This may be 

burned and 

ceived the 

burst  i n t o  

a 

i n t ac t  skin of the neck.) 

burns shown underneath the clothing. 

flames" & t h e  ins tan t  of  the f lash,  and t h i s  m y  account f o r  

He wore rr s h i r t  arqd trousers and re- 

He states t h a t  h i s  " sh i r t  

(1). See appendix LN, 

36 ( 3 N  
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the severity of these burns, most of which were 3rd degree, 

buttocks were healed, "with depigmentation, but i n  the  case of  the back, in- 

The burns on the - 

fection and the  exuberant granulations have obviously retmded healing. As 

t 

a consequence of t h i s  severe injury he was markedly emaoliated when last seen 

i n  Novenber, 1945, He stf-ted that epi la t ion o C c ~ ~ 8 d  i n  August; but there 

was no g b s s  evidence of  it in October. 

but he did not lose consciousness, 

The b l a s t  wave knocked him down, 

Figure 27 is a m a n  who was lying prone i n  the open a t  2100 meters, on 

a hi l l s ide ,  

would be l i g h t  colored. 

minly under his  clothing, 

to be seen on the l e f t  l o i n  and tho left arm. 

He was wearing aUmmer clothes, which i n  the case of a farmer 

He received the 2nd degree burns which are shown, 

There is no explamtion f c r  t he  shadow effect 

In  addition t o  the burns, he 

received radiation injury followed bj epi la t ion and severe ulcero-necrotic 

pharyngitis, from which he recovered. 

more cloeply pigplented a f t e r  healing than is the surrounding skin, an2 there 

is no zone of hyperpipentation as i n  the case of the d e p i p n t o d  burns. 

These 2nd degree burns have become 

Figure 28 (Np 121) shows a boy who was outdoors "behindtf some t rees  at  

2200 meters. He wore ti whit0 shirt and white shorts, It is apparent $ran 

the  irregular masgin of the burns of the nock t ha t  Re was looking upward an3 

t o  tho r ight .  In  addition t o  the burns shown i n  the photograph, he received 

2nd degree burns of legs, fee t ,  and buttocks. A11 the  burns w e n  hepled in 

November when the picture WGS made, and those under the  white clothing were 

obviously less severe. It c m  be s c e n t h a t  i n  t h i s  case, the healing skin 
t is less pigmented than tho in t ac t  skin and t ha t  there  is a nmrow llnc o f  

hyperpipentation a t  the ,junction-of the two, 

of epi la t ion i n  Septeniber but there was no inclication of it or of other 

He desoribed a s l igh t  mount 

37 (5N 
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signs of radiat ion fnjury when he was examined by the  members of the Joint 

Commission i n  October. 

Figure 29 ( M p  111) is a man who was standing in the  open at Z@O meters. 

He was w e w i n g  a sleeveless white shirt and white shorts  and was burned 

only on the exposed portions of the skin. 

of 2nd degree, and have healed w i t h  some contracture of the skin, 

of the face appear less severe, but a close inspection of the print w i l l  dis- 

close the irregulm pat tern of unburned tlshadowsll giving the mask-like a p  

The burns of the 81111 appear to be 

The buras 

peosance. 

skin; part of t h i s  was due 150 pigmentatfon, andopart to a persistent erythema 

due, possibly, t o  di la ted capillaries. 

by the flash and could not tiee f o r  2 days afterwards. 

eyes wre  normal i n  October, 

The color of the healed burns was darker than that of the intact 

This man said that he m s  blinded 

On oxamimtion, the 

Figure 30 (NP ll&) shows the left forearm of a man who was standing 

outdoors a t  300 meters. 

coive? bcrns or&y on lincoVeJied skin, 

d2gree d kel3ii’ ~ O K ~ ~  tiion I n  th? center of the burn, 

tL?:i crc v L s i b ? C  FetrrLon t:it keloid ani? the heclthy skin, 

He was wearing a short-sleeved s h i r t .  and re- 

The photograph shows a considerable 

C h a n p s  i n  p iqen tn -  

F i p r G  31 (N? 200)  shotrs hes.linC 2nd ~-rt?~ 31.2 degrcc f1a.m~ b T i ? S  OL the 

b 
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These i l l u s t r a t ions  which have been presented i n  the order of the distance 

of  the subject from the bomb., show quite well some of the main features of 

the f lash burns observed i n  Nagasaki. 

1, The skin tha t  was burned was the skin which could receive d i rec t  

l i g h t  rays from the bomb, 

2, Clothing was protective t o  a variable degree, depending on some 

undetemined relationship between the heat delivered and the weight, com- 

position, and color of the clothing, 

3. Parts, l i k e  elbows o r  shoulders, over which clothing is often 

t i g h t l y  stretched, were frequently burned when other clothed areas escaped, 

&, The appearance of the  healing burns with the exception of the pig- 

mentary changes does not appoar diffkrent  from the healing of other t h e m d  

burns of equal severity and extent. 

Although there was considerable discussion anong the Japanese and the  
' 

w American doctors about the clmractcr of  the healing burns, very f e w  reports 

a r e  availnble where the  end ~ ? e s u l t  i s  described, 

of the henled burns revolves eround the question of degree of interference 

with hualing, i f  an:r, brhich ray be at t r ibutnble  to the ~ 3 a m ; t  rays, 

impossible t o  deny that  a l l  patients with flash burns received some dosage 

of ionizing mdia t ion  inversely proportional t o  the i r  distance fron the 

Tha in t e re s t  i n  the nature 
, 

It is 

bomb. 

ciated u n t i l  the  Report was being prepared and then it was necessary t o  

rely ent i re ly  on the photographs, 

The des i rab i l i ty  of special  studies of  t h i s  problem was not appre- 

O f  the photogrephs aw-ilable f o r  such 
d 

a study, 14 have bcen presented i n  this section, Figures 15-30, inclusive, 

After tabulating the salient features of the healing burns. 
-/ -1 

depipentat ion,  the zone of hyperpigmentation, and keloid formation, it 

pigmentation, 

n 
259 
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3 
1 

0 
6 

I 2 
6 4 

Present 3 7 2 2 
5 1 6 8 

Beyond 
3.400 Absent 

1 
depigjnentod with respect t o  th0 intact skhj and there tends to be a narrow 

sone of hyperpigpentation sopslratbg the two. I 

b) A t  distances f'wthw t;hsn W metere, the healed burn tends ko be 

pigpaled with respect eo the intact skin md the narrow ione of hyperpfgwnta- 

tion is seen less often. 

63 
, 
, 
~ 

I 

c) KeloAd formation was mom frequent in burm received a& distances 
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1, Thp most frequent type of t h e r d  h j w y  v~as a flash burn, caused 
r 

by radiant heat (consistbg of bfra-red rqp, v k & h  and ultra.-violet 

Ught) emitted durk4 tho explosion. 

2. The overall incidence of bums 3.8 not Iacwn, c m l  estimates vary 

Among persons tvho were unp:otocted by any material ob- fron 355 to 6 @ ,  

gecto betiusen tham a d  tho air burst, the incidence was probably lOC$ for 

those ivithln a radius of 3000 mters, (2 nrilos). 

3* Socond degree flczsh burns mere &fUcLed on @.%posed skin t o  a as- 
I 

tanco of at leaat 2500 metorn (1.75 m53.es)e F;Lrst dog??= tlash burns oc- 

curred a t  a dietance ers &real; as 4000 neLera, (2*5 ndlss), I 

he Clothkq w a a  p.roWo~&m 'c,o a vwiable extent d s p e n w  on the qual- 

ity, color und the- intamitg of tho hcat; but buns ooourred undor olo%khg 

at least 

50  
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( 4 )  Radiation injury. Genwal : 

The th i rd  major casualty-producing agent, ionizing radiations, is the 

one which.dffferentiatcs tho atomic bamb from a l l  other weapons. 

garrma rays and neutrons which were eni t tcd not only contributed rmter ia l ly  

t o  the t o t a l  mortali ty andmarbid$ty,but they a l s o  performed a biological. 

experiment of unyrecedonted scdpe, 

been employed therapeutically since about 1932, but there  are no reports  i n  

the medical l i t e r a t u r e  of  the amount of X-rays, gamma rays, o r  neutrons 

which is l e t h a l  f o r  humans. 

ual ly  given so cautiously thn t  the amount seldom approaches the lethal dose. 

In  the case of laborctory animals, mny studies  have been made with s ingle  

The 

Total body roentgen i r r a d i a t i m  has 

Single doses of t o t a l  body rcdibtions m e  us- 

doses of roentgen rays of 011 i n t ens i t i e s  up t o  1200 KV. 

mount which w i l l  cc",usc! the death of 50% of the cLni.mil exposed) f o r  X-rays 

i s  known for  Q variety o f  laboratory anim~ls, md  is of the order of 300- 

700 r. 

The LD 50 ( the  

The biological e f fec ts  of neutrons, fast and slow, a r e  currently 

under i n v e a t i p t l o n ,  The LD-50 f o r  some animals is known, and the biologic 

effectiveness cmyarcd t o  X-mys has been reported. 

perimentd stt.?.ics rc?gnrC,ecJ. where the Siological e f f ec t s  of mixtures of 

Thzre have been no ex- 

gemma rcys and ncatrcns were studied, 

In  Japan, c1.uring the ex:plosion of the atomic bomb, t o t a l  body i r radia-  

t i on  with R aixture  of gama rays, X-rays, and fast and slow neutrons was 

administered t o  thousands of  pwplo ,  

mrying distances from tho bomb, and because sone were shielded by VEL- 

r ious thicknesses of different  material, it is proper t o  consider that the 

quantity of radiet ion received w r i e d  from many times the l e t h a l  dose t o  

i n f i n i t e l y  smll mounts, 

Because the people were exposed at 
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This section of the  report  has been prepared frm two points of view: 

G (1) As a casualty study of the  effectiveness 

weapon; (2) A s  Q clinical study of the netural his tory of the disease s p -  

drome caused by large amoyts of ionizing radiation. 

of  ionizing radiation as a war 

+ 

The nost appropriate nomenclature for ths  syndrome has been considered. 

The commonest dosignation used by the Japanese investigators wa8 the  ltatomic 

bomb disease". 

f tradiation sicknessf1, " i r radiat ion sicknesstf, =and Ifroentgen sicknessft were 

used ra ther  generally t o  connote the symptoms developing during roentgen 

therizpy stnd radium therapy, 

curred, the use of the term 1finjuryf' i n  the m e  seemed appropriate, 

questi'on then was whether t o  refer t o  ''gama ray injury", or  simply t o  "radia- 

t i on  injuryt1. 

sponsible f o r  the disease, it m s  f e l t  t ha t  tho lfsyndrome of rsdiat ion iq*ury(', 

o r  simply "radiation injury'! we.s the preferred m e .  

has been used alternatively.  There has been no inclination on our p a t  t o  

emulate, o r  perpetuate m y  of the nanes with Greek roots t ha t  some of the 

Jcpanese coined: 

Incidence: 

as one who is k i l l ed  o r  is forced t o  withdraw fron an action because of wounds, 

o r  d i s a b i l i t i e s  peculw t o  the circumstances of combat, In  the sense of in- 

nediate disabi l i ty ,  the tern ltcasualtyfl is  not &ways applicable t o  a person 

with radiation injury. 

ionizing radiat ion ha6 synptoms on the clay of exposure, it dowe not appear 

t h a t  many were disabled a t  oncd, Because of the l a t en t  p r i o d  between ex- 

posure and the  onset of disabling spptons ,  it is  necessary t o  take o 

The members of the Joint Comission f e l t  that the te rns  

Because of the manner i n  which the  disease oc- 

The 

Since gama rays were not the only ionizing radiation re= 

lfRadiation disease" 

pnqyelophthisis, panhistopathia, e tc , ,  f o r  exanplo, 

In  the conventional military sense, a llcasualty" nay be defined 

Although sclme peopie who received l e t h a l  doses of 
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broader view; and f n  ,connection with radiat ion injtqy, a lfcasualtyft 

must be taken t o  mean any person who later died or  'becane s ick enough -tO 

require medical attention, or  sick enough t o  discontinue his habitual occu- 

pations. 

nuniber ?f casual t ies  t h a t  dccur each day, or  i n  each phase of bat t le .  

flcxtomic tmrfare" it may be weeks before the t o t a l  number of casual t ies  can 

be counted correctly, In Japan it ims impossible f o r  the Joint  Commission 

(or the Japanese authori t ies)  t o  determine any of the following facts :  

I n  ordinary Warfare, it i s  usually possible t o  determine the 

I n  

(1) 

(2) 

The t o t d  nllnbor of persons who received radiat ion injury, alone, 

Tho t o t d .  number of persons who received radiat ion injury i n  addi- 

tion t o  other in jur ies ,  

( 3 )  The percentage of  persons with radiat ion in jury  (e i ther  1 o r  2) 

who died as n d i rec t  consequence of it, 

In  the case of radiat ion injury, not a l l  the b lme  for the lcck of in- 

f o m - t i o n  can be ascribed t o  def ic ient  records, 

(1) 

in jury  i n  pat ients  with serious wounds and severe burns; 

Other fac tors  were: 

The f a i lu re  of the Japanese t o  recognize the existence of radiation 

(2) the lack of 

de f in i t e  c r i t e r i a  on which t o  base a diagnosis, 

t o  the earliest cases, within Frhaps one-week of the bombing, 

factor applied o 'later stages when 3 

in jury  occurred. ~ Th6,obv 

The first fac tor  applied 

The second 

a* c l i n i c a l  e m p l e s  of radiat ion . _  

'were recognized, but there  m s  a large 
-e 

had rzdidtion injury which was not diag- 

nosed, and others who 

ease was responsible. A s  nsequence, there  is  no sa t i s fac tory  estinate 

of the number of persons injured by the ionizing radiation, 

avo rd5atio"ri injury when some other dis-  
- -  T. 

The Joint Con- 

diss ion*s  questionnaire were studied carefully, and c r i t e r i a  f o r  the  
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c l in i ca l  diagnosis of radiation injury were fomulated. 

ferred t o  the  s t a t i s t i c a l  section f o r  a detailed presentation of t h i s  prob- 

l e m  which was the  primcary concern of  the s t a t i s t i c i an ,  

t ha t  were decided upon, it was found that the  incidence of radiotion injury 

The reader is  re- 

With the criteria 

among the  en t i re  group of  3800 pat ients  surveyed was about 35%. This means 

very l i t t l e  actual ly  because of the dimishing mounts of ionizing rs-diation 

t o  which people were exposed at  increasing dishncas  from the center, 

incidence anong the most exposed group fo r  example, (Exposure Group A) was 53% 

- 65% within 1000 neters  of the center, 

t o  2000 meters (See figure 32) and only a few authentic instances 

injury were encountered fa r ther  than that, 

t i o n  of the incidence of radiat ion injury t o  distance, shielding factors,  etc,, 

is presented 9n t he  s t a t i s t i c a l  study, Scotion 9. 

The 

The incidence decreased s teadi ly  

of radiation 

The ent i re  subject of the rela- 

The data on !'the case-fatality rate is even Less satisfactory,  The J a p  
/ 

anese stated that of tho patients i n  whom tha syndrone of  radiat ion injury 

occurred i n  a "very severe fomtt (see below), with symptom beginning short ly  

after exposure, 100% died. In  the "severe f o r d ' ,  i n  which there was a l a t en t  

period of one t o  two weeks beforo synptoms appeared, the m o r t a l i t y  rate was 

said t o  be 5@. Individual hospitals, where small numbers of such patients 

G 

-1 

were studied, reported death r&es during the 3rd t o  6th week af ter  the  bomb- 

ing, that varied &on 100% .(216 Field Hospi td)  t o  20% (Szwada Clinic), 

the  well-appointed c l in ics  , about one-third of  the patients died, while i n  

the aid s ta t ions the  rate WELS much higher. 

these estimates represent the personal' opinions o f  Japanese physicians who 

were in attendance, 

In  

Ekcept f o r  a few verif iable  data, 

- 
I There was a general agreenent on the 50% death r a t e  f o r  the 

cases as an overall eatimateL D u y i e .  the p&ad, L'Oiztober t6 27 

Nomber, while the  Joint Commission wcs i n  Nagasaki, approximately 1000. 
n 
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These ways may be pesented br i e f ly  as follows: 

(1) Activated Water React_ions: 

OH- ions from the water. 

seducing systems, and e n z p e s  has been denonstrated, and l'dilute solutions 

In solution the radiat ion produces H{ and 

Ths capacity of these ions t o  affect oxidation- 

of enzymes may be largely inactivated by doses of a few thousand roentgens." (1) 

(2) Direct Action on Iarge Molecules: 

(i.c. by ioniaatfon) i n  a cer ta in  proportion of the molecules of a substance 

by d i r ec t  action is inversely proportional. t o  the molecular weight, 

of tho  molecules exposed t o  ionizing radiation, the  la rges t  ones m e  t he  

nost likely t o  be damaged, o r  inectivated by ionization. 

In  a general way, a chemical change 

, 
Thus, 

( 3 )  Localization of Ionisation: 

within or  near structures which m e  suff ic iont ly  vital  f o r  changes i n  then 

t o  a f f ec t  t he  c e l l  i?s a whole. 

respect t o  chronosomes and genes, 

ionizing pa r t i c l e  of suf f ic ien t  energy will produce changes which may be mi- 

croscopicdlly v is ib le  o r  geneticclly evident. 

( 4 )  C e l l  Poiaons: 

This rsfers t o  the occurrence of ionization 

This e f fec t  has been studied pwt icu lar ly  in 

The pzissage through these s t ructures  of an 

( 
- "The products of decomposition of proteins and other c e l l  

consti tutonts by radiation have not been much investigated, but it is quite  

possible that they nay be injurious- i n  quite low concentrations. 

possible tha t  there are some biological effects due t o  this cause, 

It is 

There is 
not much one can say, however, about- t h e i r  mechanism . . . . If. (1) 

In.genera1, it is accepted t-hat-the biological actions of radiation are 

due t o  the ionization that occurs i n  the i r  pksssagc through' t issue,  It -is 

also recognized tha t  the dogee of damage depends -on the amount of ioniza- 

t i o n  tha t  occurs. For - t h i s  reason, .rcg&dloss of the nature of the m i a t i o n  

t o  which tissue is  exposed, equal mounts of ionization me believed t o  
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cause equal effects ,  

t i o n  emitted by tho atomic bomb would be possible only if the ionization 

i n  t i s sue  of the mixture of gama rays and neutrons was known. 

t he  dose measured i n  a i r  nor the composition of the radiat ion is known, es- 

timates of the depth dose appear t o  be unobtainable, 

our knowledge of the character is t ics  cf the radiat ion delivered t o  the Jap 

anese, it is only possible t o  describe the  symptomatology and the lesions 

observed a t  autopsy, 

many roentgens (measure i n  air) on the basis of experience with radiotherapy 

o r  animal studies, Naturally, the  e f fec ts  studied w i l l  be loss at greater 

distances from the bomb; but whether a given effect  w i l l  follow the inverse 

square l a w  i s  not cer ta in  because of the mixed character of the radiation 

and the different  amount o f  isnizat ion produced i n  t i s sue  by neutrons and by 

garma rays of various in tens i t ies ,  

A precise interpretat ion of the effect of the radia- 

Since neither 

Because of the gaps i n  

It i s  not possible t o  a t t r i b u t e  these findings t o  so 

The LD-50 of tho ionizing radiat ion of the  plutonium bomb was delivered 

t o  people i n  a l i g h t  wooden building at a distance of 1000-1100 meters from 

the point on the ground beneath the explosion, 

t i on  i s  f a i r l y  re l iable ,  ancl is presented i n  Section ll N, 

The evidence f o r  t h i s  observa- 

The relative amaunt of ionizing radiat ion which w i l l  cause detectable 

injury t o  8 cel l  is an inherent character is t ic  of the  cell, and is referred 

t o  as its radiosensit ivity,  

t i s sues  is well known, and is related,  roughly speaking, t o  the rate of 

growth and rapidi ty  of reproduction of the constituent ce l l s ,  

Variations i n  the radiosensi t ivi ty  of different  

In  the human 

body, the cells of the lympho-hematopoietic system, the gonads, the  skin and 

i t s  appendages, and the intestinal. mucosa are the most radioschsitive, i n  

about the  order naned. In  the  c l in i ca l  discussion tha t  follows at tent ion 



w i l l  be directed primarily t o  these t issues,  

It is  well recognized a t  the present tine tha t  dll the e f fec ts  of 

ionizing radiation are harmful, The degree of  i n ju ryAmy v8sg f ron one 

that can o n l y  be inferred by its late effects t o  h e d i a t e  death of the 

cell ,  The degree of in jury  i n  any given instance depends on the relation- 

sh ip  between the radiosensi t ivi ty  of the c e l l  and the  mount of ioniza- 

t i o n  produced i n  it. 

a f t e r  i r rcdiatfon represents an e q u i l i b r i m  between the effects of the in- 

The physiological s ta tus  of a tissue a t  any t h e  

jury & the mount of  recovery or  regeneration tha t  has occurred. 

The mr ious  complex interrelationships t h a t  have been mentioned above 

all contribute t o  the  d i f f i c u l t i e s  o f  presenting and interpret ing the elin- 

i c a l  syndrome due t o  radiat ion injury, 

Clinical  Considerations: 

The p e a t o s t  d i f f i cu l ty  t o  bc overcome i n  the presentation of  the c l i d -  

c d  findings is not the matter of dosage of radiation, but the interpreta- 

t i o n  of the r o l e  of complications i n  the genesis of symptoms,. and i n  the 

causation of death. The elements of  the problem m e  as follows: 

Ioniztng radiations caused cer ta in  c lear ly  recognizable changes i n  1, 

some tissues, 

2, It nay be inferred that l e s se r  degrees of injury, which cannot be 
< 

recognized a t  the present time, occurred i n  the  less radiosensitive tissues. 

3. Because of (1) and (2) Path0ged.c bacteria, whose prpliferskion and 

invasion of tissue is normally restricted,-  were able t o  f lourish and produce 

serious loca l  nnd general infections, 
. :  

% 

4.  The infections -produced t h e i r  own' symptomtology and frequently 

were the cause of death, Accordingly, the problem is t o  separate wherever 
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possible, the syndrome i n to  its t w o  components: a primary portion due t o  

ionizing rediation, and a secondary portion due t o  complicating infection, 

This i s  important because t o  a large extent the character of  the i l lnese,  and 

the manner of death was determined by the nature of the complicating infec- 

t ion,  

many instences the lesions wwch provided a portal  of entry f o r  the infection, 

were determined accidentaly,  and should not be considered as primary patho- 

logic  agents i n  the same sense as the ionizing radiations,  

for the  d is t inc t ion  between the p r b i r y  and secondary phenomena, a list of 

The particular strains of bacteria that caused the infections, and i n  

F 

To provide a basis 

the t i s sues  i n  which histological. changes occur which can be at t r ibuted t o  

ionizing radiation, is shown in Table 11, It is plausible t o  believe that 

the function of many other ce l l s  of the body was disturbed t o  a varying ex- 

ten t ,  but there was no histologic,Q, and l i t t l e  .physiological evidence f o r  

t h i s  belief.  

TABLE 11 

Tissues t h a t  were destroyed or  damged t o  a suff ic ient  extent that typi- 

c a l  changes were found on nicroscopic examination, 

1, Lymphopoietic system, 
2. Lymphocytes of circulating blood, 

1. Lymphopoietic portions of lymphatic t issues,  

2, Hematopoietic System, 

3. Leukocytes of c i rculat ing blood? 

be Myelopoietic, erythropoietic ani! thrornbopoietic portions 
of bone marrow, 

0 

Gastro-intestinel- System.' . . 
, 

be Myelopoietic, erythropoietic ani! thrornbopoietic portions 
of bone marrow, 

0 

, . 
5, Mucosa of intest ines ,  

b, Mucosa of esophagus and oropharynx. - 

51 (5N) 
271 

_ -  



4. Cutaneous S y s t e a  

2. Hair f o l l i c l e s  

- b, Sweat glands and epidermis 

63 

ir 

5 ,  Reproductive Systen, 

g. Germinal epithelium of testis, 

,bo PriElary f o l l i c l e s  of ovary, 

Classification: It is appropriate t o  assme that anong the  thousands affect- 

ed by ionizing radiat ion evercj degree of in jury  from tho most severe t o  the 

n i ldes t  occurred, 

i ca l  syndromes would not be recognizable, but that there would only be gra- 

dations of severity, 

cases i n to  4 groups on the basis of  symptomatoloGg anti outcome, 

f icat ion,  which i s  shown i n  Table 12, is the sane as the  ones presented i n  

the Blood Section (63 znd the  Pathology Section ( 8 ) .  

It might be anticipated on t h i s  basis, that d i s t i n c t  clfn- 

In  actual prectice it was ra ther  easy t o  subdivide the 

This clnssi- 

The symptoms which 

form the criteria were used because of  t he i r  obvious prevalence, t h e i r  re- 

l a t ion  t o  the pathological lesions, and beczuse the statistical study denon- 

s t ra ted  the greatest  correlation with radiation injury, The approximate 

mortali ty rate and the time-period during which denth~occurred povided a 

substantial basis f o r  grading the cases. It will be seen i n  the Pathology 

Section (8) that Chis division of the fatal cases was very satisfactory.  The 

relationship of d i s tmce  f'ron center t o  the severi ty  of radiqtion injury is 

on ly  an approximation, but it nppears t o  be valid f o r  the na jor i ty  of the 

cases, It should not be given too much weight, however, f o r  shiclding by 

heavy construction and individual radiosensi t ivi ty  resulted i n  many excep- 

taons. 

Considered i n  d e t a i l  i n  the S t a t i s t i c a l  Section (9). 

The effect of shSelding on the syndrome of radiation injury is 

n 
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Leukopenia 

t + +  

addition t o  those observetions, it is necorssary t o  present 8ummeSy of a 
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large amount of clinical research conducted mainly by the  Japanese. 

s tudies  were performed on convalescent survivors, as a rule; and frequently 

the  records do not permit a c lear  d i s t i nc t ion  of the type of case studied. 

The presumption nay be made, however, that the majority of subjects were exr 

amples of the severe an6 the nderately severe and the  n i l d  types of radia- 

t i o n  injury. 

Very Severe Cases: 

Those 

This material w i l l  follow a systematic review of synptomtology. 

There a m  not very many reports available f ron  Nagasaki 

concerning t h i s  type of case. During the  first two weeks after the  bonbing 

there  was a shortage of meCioaJ. personnel, and the  f e w  hospitals that  were 

functioning were over-crowded with burned and severely wounded patients. At 

the  burs Naval Hospital, t h s  majority of the pat ients  with very severe ra- 

d ia t ion  injury were burned an6 the  c l i n i c a l  records contain l i t t l e  da ta  of 

value except the blood counts end the  temperature record. 

of the records of 3 typical  examples are presented below. 

were observed a t  the  216 Field Hospital (teiqorary) 

Brief sunmaries 

Many mort such cases 

but no records of 

specific examples were obtained, The general. remarks of the Comaanding 

Officer of t h i s  i n s t a l l a t ion  have been used i n  the description that follows: 

-- Nausea and Voniting Onset: occurred t o  a l l  pat ients  of t h i s  type.short ly  

after the bomb exploded. 

of t h i s  synptom f o r  in6ividw.l m t i e n t s ,  but i 

have been persistent,  and t o  have continued fbr.several days, anc! i n  some 

cases for the  en t i r e  course 

Ther‘e is no detailed account of the circunstances 

’ -- 

?. - Fever was present,. a ly from short ly  after the onset, i n  dl t he  
-% 

pat ients  with the very severe fo rn ,  It increased i n  mount each day, and 

i n  the majority m s  a continuous fever of 4O0-4l0 C a t  the t ine of death. 

Course: The course of the very severe cases was continuous i n  the sense - 



i 

tha t  from the appearance of nausea and vomiting unt i l  death there were no 

remissions of the symptoms or s i p  of the disease, Rather there was a 

steady progression in the severity of each symptom frm its inception Until 

death, This factor, the tenpo of the doveloplent o f t h e  syndrome, seems to 

be one of the most inportant means of estimating the severity of radiation 

injury early i n  the course of the disease, 

_1 Diarrhea: 

Its onset varied from the day of bonbing t o  the day of death. 

' 

was a prominent feature of the course of nearly d l  the patients. 

The stools 

were described as watery, green-colored, often containing mucus, and less 

frequently,blood, 

character of the stools a n d t h r o c b l  tenesmus that occurred rcscnblod the 

f i n d i n p  i n  bacillary dysentery, Associated with the diarrhea, there was 

rtbdordnal c rap ing  and tendorncss an palpation, 

Field Hospital (temporce) it is stated that 1% of the w l y  cadmissions 

developed this type of dimrhea, which w c s  rapirlly recognized 3s a specific . 

entity. 

Skin Lesions: 

large _ves&c!,es Zn skin which had not been affected by tho heat. 

able descriptims of these lesions, which occurred apprently only during the 

first few weeks, are  qcoted verbatim: 

The nmber m i e d  fron several t o  15 per day, and the 

In the report of the 216 

A l l  the patients with th i s  s o r t  of diarrhea d i d .  

Sevcral of the reports mention the occurrence of bullae, or 

The avail- 

"There were 4 cases of death a f t e r  the patients developed.blisters the 

s i z e o f  a pigeon's ecg scattered on the shin without any apparent cs?use, 

Death came i n  2 dayset! (I) 

#'During the prodroml period (i.e, 1st 1-2 weeks) bullae varying i n  

size from a. thumbprint t o  e hents egg appeared i n  wiious places, These may 
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the ba&l.n,g0 During tho 2nd weak many of the moribund patient8 developed 
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a sasl.3, oontus%on of: the 8w&m. Fever oonunenced,ll Auguet, and,incrwased 

to No- 4X0C at the time o f  death. EpilatPon comenced U, Aua;uert, , F d  on 

the following psteohise wwe noted, and an hq&fform eruptfon about 

the mouth. Death oocmapd at O0350 16 August, 

savera crrwesz p P l Y  Phaiss, The c u n f c a l  manifestation8 of ehfs &roup of 

patiante beoame 8pparmmt be’tween the, 2nd and 5th week aft- the bomb-. 

By that t h e  the ersvsrely burned and inJured patiente had died o f f  to  8 0011- 

eider&&@ extent m that tho physioiene ware able t o  dwvote more attention 

to purdy pledical phon-, Furthermore, the relief ealdvAUeo were bet- 

tor o r g d e e d  and groups of dootore &om v a r i w  msdioel sohoolo w 8 ~ 8  i n  

N B g E l S U  fo aid h the mre o f  patiente end t o  study the ePfeot6 o f  the $a- 
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The high incidence of nausea and vomiting on the day of the bombing 
.- 

was observed and commented upon by all the Japanese. Some recognized the 

similari ty of this syaptom t o  the nausea and vomiting which occurs frequently 

i n  patients receiving intensive roentgentherapy, The majority of the con- . 
temporary reports, however, attributed these immoiliate sy~ptoms t o  psychic 

shock, exhaustion and the distressing odor of the dead, 

study (Section 9) considered this symptom caroFuzly and found that  it had 

The s t a t i s t i ca l  

the highest correlation with radfation injury of any symptom investigated. 

- Course: h t e n t  Period, After the vomiting had stopped, whihgenerally 

coincided with a cessation of fever, a la tent  period occurred. Throughout 

the, dwatfon of it, the phtients were said t o  have f e l t  well except for 

lassitude and anorexia i n  some instances, It is apparent that the duration 

of th i s  la tent  period is of considerable inportance and that it probably 

beass a close relation t o  the severity of the radiation injury. This fact 

was not a p w e n t  tr, the Japanese physicians, and therefme no records are 

a&Ilable of the length of this la tent  period i n  different types of patient. 

From individual records it is fozurd t o  be very short i n  some, and quite long 

i n  others, 

from, say 2 t o  28 days, 

of my one of several symptoms, 

is based on the results of a study of the number of days betwe& the bombing 

and the onset of certain synptoms i n  a group of patients who survived longer 

t h a  20 days, 

In the t n i c a l  patient with severe radiation injury it varied 

The latent period was terminated by the appearance 

The order i n  which these are presented below 

. 
Diarrhea: 

injury, w a s  quite similar t o  that  which affected those with the very severe 

\?hen it occurred i n  patients with the severe type of radiation 

type. The stool w a s  watery and mcoid and was reported as grossly bloody 
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bel of stools per day wa6 qdto vcrriabb. 

were not so severe as in the uoud case of bacillary dysmtery. 

group of patients, the mean da+y of onset was the 16th after the bombllng, 

Abdomiiisl crmphg and tePle8mus 

For a large I 

and tho man duration was 10 days. h n g  pationas whose Ucation would *- 

render them the m e t  liable t o  severe radiation hjwy, diarrhea waa report- 

ed by SO$ at 8om Lime after the bod&n.g, 

persons least l5ke3.y t o  have radiation hijury v8ssed fron l2$ to  30$* Wfth 

the appewance of diarrhea, The majority of the patiisnte with radiatian 

The incfdmce of diarrhea h the 

' bJury became febrile. The etap-Ue daily inereaae of the maximum t q r  

ature reseabled the fever-curves of the enteric fevers and had there not 

Among the reportsa received fromthe Japanese IJhg8fUiaKW there w a s  one 

(2) which described bacterfologic and immunologic sbudles of the diarrhea. 

Stools of 17 patient8 mere oxambed, apparently onw, crad 5, dpenteriae 

(typo Shiga) was cultured from onep Serum agejlutinatfon reactions w e r e  

poeitive a&wt Shiga bacillus h tftpes in excess of lr160 in 7 of the 37 

63 

currmtlg, thfe  must be accepted as a minimup eatimate. The etiologg of the 

diarrhea has been diff2cuI.t Pi0 deteraim. There was 8 large Bmount o f  

digprhea reported amow the survivors, and the incidence WM &$ (12$) 

persons whose podtion was such that radiation inJury 888m8 

8tatAitical correlation of diarrhea with such a egmptom aa epilation wau not 

very greato Opposed to these findings 35 the evidence of the c l h l d .  

The 
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records, when diarrhea of  a particularly debili tating s o r t  is reported fn 

most patients wSth the severe type of injury, Regardless of the etiology, 0 
diarrhea was one of  the eorliost and nost serious features of the acute type 

of radiation injury, 

Epilation appears t o  have been the commonest synpton which terminated the 

la tent  period3 and heralded the onset of the acute symptoms of radiation 

Tnjury, It was also the clinical  symptom most certainly due t o  ionizing 

radiation, bong the patients with the severe type of radiation injury, 

epilation was regularly observed. An inspection of the cl inical  records 

indicated a rough correlation between the t ine  of onset of this synpton and 

the severity of the syndrone that devoloped, 

who epilatod ear l ies t  were the sickest. ‘The mean day of onset for  dl pa- 

t i en ts  who displayed th i s  sympton wss the 21st day a f t e r  the bombing, 

* 

& 

I n  general, the patients 

The alopecia which developed m s  synnetriccd, with Q tendency f o r  the 

6i3 crown t o  become cpilatcd earliest ,  

Figures 34, 35 and 36; mcl. 37; f o r  children, wmen and men, respectively. 

The obvious epilation involved the scalp and although the Japanese reported 

the loss of ha i r  f’ron eyebrows, bean-ds,8?a,xillae and the pubis, few indubitable 

emTpfos were seen by the  American Members of the  Joint Coxmission, 

Japanese is not very hairy ordinarily, and the only clinical  t e s t  of roentgen 

epilation which was va l id  was the ease with which hairs could be pulled out. 

This phenonenon was only observed af te r  1 October i n  the case of the .scalp, 

The typical appecurance is shown i n  

The 

-5 

Soon af‘ter, o r  concurrently wi th  the advent of epilation the majority 
3 

of the patients becme febrile. 

epilation, there was an exacerbation, 

characteristic, although a tendency f o r  a. s t ep l ike  daily increase was ob- 

served i n  wny patients, - 

If diarrhea with its fever had preceded the 

The pattern o f  the fever w a s  not 
e 

a 

The fever cumes which were available were of 
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every type:. remittent, intsrrdttent, a d  continuous, and the variation 

w a s  so groat that no singlo example can bo offwed as typical, 

3tn a smn7TI riuubr of pakienta with the eovere type of radiation injury, . 
bullae and vesicles appeased on the u n r b ~ r ~ e d  skin 2 t o  3 meoks after the 

bombing. %e Uel lhood that such lesionrj were a form of roentgen der=- 

a eevere illnesso The woman shown in Figwrs39 and 40,$ died about 30 days 

after the photo8 were made, with sevme radiation cllsesse. The type of ne- 

crosis men fn these bullae j.8 ehown in Figure & 

A t  the t h e  that the fever and epilation acowred, either or both of 

two wwy ohrrPactmistic conditions also appoeapsd: orophayngeal j.nflammtian, 

and purpura, Thore was 60 ereat a var5et.y of inflaxmatory processes 5.n the 

mucous msmbrcLnea o f  the muth, thmat and laqmx that it ie convenient to  

disouse than Johtly. 

1 

I 
I 

I 

I A c W y ,  in mst patien66 the fir& evidence of these 

aesoohted Nith 801110 gir@traJ. bleeding. From the onset, however, leagone 

(1) nSome6imea the acute reaction 38 of tne bUous  tme with large raieed 
bleb8 cont- abundant serum not infrequently becomjng secondarily he 
fected. E the radiation has been very heavy, ulcers, sharply defined and 
punched out, appear about 2 mOnth8 &er axposurs. " 
S. VJarren, %ffscrt8 of Racbtion on Normal Tissuestt. Page 183. Reprint 
#560, Cancer Codasion o f  I Iiwvard Urdversity. 

" . 
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occurred i n  any part of the ora l  cavity, the pharymc, the larynx, the nose, 

etc. With the appearance of such symptom the  fever becano even more marked 

The pragress of the oropharyngeal lesions wes rapid. From a stego of simple 

inflanraation, the  lesions becone more extrusive and more painful. 

ceous discoloration wr?s described i n  many of the records, and ulceration was 

frequent, In  the nore severely affected, the  ulcerative lesions became n e  

c r? t ic ,  and the contenporary description used the terns: pseudo-nembranous, 

pseurlo-diphtheritic, gangrenous, noma, aphthous, etc, 

A Viola- 

t o  d escribe the  apc 

pearance. Large, sloughing ulcers develo-ped i n  many cases, and when these 

extended Int:, the  larynx, death from suffocation occurred, I n  the records 

of the fatal  casees necrotic ulcerations were a frequent occurrence, while 

i n  the reports of the survivors they were less frequent, ant! only approximate- 

1s 1% of tho most exposed g o u p  reported them. Many of t he  deaths occurred 

during this stage, and it seem obvious that these severe infections were re- 

63 sponsible. 

Tho Japanese physicians who were familiar with agranulocyte angina 

s ta ted qu5te posi t ively that t h i s  type of les ion was s i i f a r  i n  appearance. 

Most of then also said that the lesions i n  the  pat ients  with radiat ion injury 

were more severe and extensive than the ones orclinarily seen with severe leukc- 

penia, due t o  other canaes, 

lesions were of  bac te r id ,  origin, althotqh there  arc no reconls of bacterio- 

logical studies, 

w a s  partly responsible f o r  the inceptions of these lesions was suggested by 

It was generally cssumecl that the  nasopharyngeal 

The poss ib i l i ty  that a roentgen mucositis or  e p i t h e l i t i s  
’ 

sone Japanese workers,. At one period, the nedical officers of U.S.S. HAVEN, m ., 

, gave the Japanese some penic i l l in  which was used t o  treat patients with this 

type of  lesion, Defervescence ancl healing was remarkably prmpt;  but there 

63 (5N) 
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are no data on the & s e e ,  or the infecting organism, A severe broncho- 

pneumonia (see Pathology Section) w m  a fmquent comglicakion of these 

amere ulcero-necrotic procsases in the oropharynx and ths  upper reopiratory 

tract. Among the matarid f r o m  Nagasaki there were very few X-rsy ex- 

amhatlions or bactwfologic BkUdli88 of such CaSOSj and the exbneAmIleS8 

7- 

of tho pulmonary lesions w a s  o a y  apparent at autopsy, 
b 

The m a  day of onset after the bombing, for orophaqmgecal leaions w a s  

the 22nd dey; and the man duration of the leeions waa f r o m  10 to l2 we. 

In the most exposed group of patients who l ived Longer than 20 days, ap- 

PI’O*tdg 4m had 80- tJrp8 O f  inflanuzlation the WUth or throat. S-0 

thi8 group includes many less severely affected cases, the incidencle in 

emere cases w ~ g l  ohv2ouaT.y very high. 

Purmra appeared in pationls tdth the severe type of radiation in- 

Jury at about the same %&re a0 tho oropliwynged intiammation. Nat..urall,y~ 

there w a 8  soma variatdon betwoen cases, BO that in one piartfait the one 

erntorn would occur first, ,urd i n  mother th other. Among the severe cams, 

the majority ePrhfbftsd both @enomon@, rdldle in tho milder cases, one or the 

other dpht occus alone. Figures 42, 43 and W, show typical examplea o f  $he 

outmeoua purpura. 

(1) Throughout this 8ec%ioh, the tern VJU be used to SncUde 
hemorrhagic rnanifestations of a l l  ’&pee, auch as are cuatatlarily 
wen in patients with purpura hemwrhagico. The t m e  herzlorrha 
tondenq and hcmorsha.cEic dathesSs were favored by the Japanese; 
bub they have rsstrict ivs  connotakione which purpura does not, 

1 

6j5 (5R j 
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A 

The changes Ln hematologic findingo in these patients ccnsfs'i;ed of 

thrambocytopenia and alterations in b l e s b g  tine an6 clotting -khs, The 

r) 

large amount8 of blood were lost, and contra was difficult, 3n many con- 

temporary Japanese reports the statement appears 'that rlmery knam msthod of 

eontroJling banosrhage failed". 

02 purpura, hemorrhages occurred i n  tho viscera a d  &e central nervous ays- 

feun which cOntrAbu$ed to  the symptomstolo~ and the mortality, h general, 

In acidition to the obvious manifestations 

there doe8 not appear to have been any%hing unique about the purpura, Phpsi- 

Crians Ooith hamataloglc experience said that it resembled thak of benzol poi- 

soning most .Caoaely, Md was of shorten. duration, 

The mean one& of purpura was on the 24th day after the b e h g ;  and the 
* man duration in the most sevverdy affected gfoup of pathIltiB 9088 13 w. 

The lnofdenoe of purpura Sn tho most e%possd &roup of suITvftToIps ww 263 

VIMCR i s  a low value, (1) 

Ih 8- of the severeccaao8 where vesicle8 (2) occurred fn &e  kin pf 

patimtrs YCW purpura there w a ~  haorrhqp into them and Buch lesiom then 

&muratiun of wound8 and burne whfoh had been heahg  t~atfsfactorily 

ooourred i n  the early phase, of the aoute etayo, Thfs appears to haw b o a  a 

rather gsrveral ooourrmoe, and it i e  reported in many of' the contemporerg 

(2) For a oomplete discussion of the mean onsot duration and incfdenoe of 
egrqptoma, aee the Stat i s t ied  Sect iq ,  (9 ) .  
( 2 )  k M (1) 
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reports ,  

slowly (because the  fragments frequently were not reaoved) were pa,rticu- 

The comnon glass fragment wounds whose tendency was t o  heal 

l a r l y  affected, 

ulcers a t  this tine (figure 45) and undoubtecly contributed great ly  t o  the  

sep t ic  s t a t e  o f  the patients,  

These lesions became severe necrotic, often ecthymatous 

The blooc! picture during the acute o r  ear ly  phase of the severe type 

showed s t r ik ing  changes with leukopenia, and thrombopenia. 

marked, although the serial stuclies showed Q steafiy decrease i n  red c e l l  

count. 

tion (5). 

Anemia was less 

The changes i n  the blood are Cescribed i n  de ta i l  i n  the Blood See- 
\ 

t 

An exanple of a typical fatal case of tho severe type of redration in- 

juPy is presented. It is a synthesis of several incomplete records: 

'was less than I000 meters from the  center, Case X; Age ?, He received .-- 

no burns o r  mechanical injuries.  

the bombing ~nc! persisted for  several days, 

Nausea and vomiting occurred on the day of 

He then f e l t  f a i r l y  w e l l  f o r  the 

next 7 or  8 days, when a diarrhea cammenceii, associated with noderate fever. 

On the  12th day a f t e r  the bombing h i s  gums became painful and h i s  throat sore, 

On adnission t o  hospital  he was f e b r i l e  (38.5'C) and the cervical lymph nodes 

were slightly swollen am1 tender. 

The following day ging 

found i n  tfie skin of the iegs a . Tho -di&hea becane nore severe. His 

tenperqture &is increns 

throat  became ulcerated and swallowing was alnost impossible. 

He noticed epi le t ion f o r  the  first t h e .  

ding and epistaxis occurred and petechiae were 

.+ , -  
During. t he  next f e w  days, his  guns and 

Irleanwhile, 

b 

r 

purpuric spots appeared generrrlly am2 g o s s  h q t u r i a  was notfced, Qn tho 

following day his vision suddenly becane din, ax? delirim occurred, 

f e e  ws contiinlous, va%ylng f'ron 40' - 4J.O 0 ,  

H i s  

He died suddenly on the 

2 w  
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I&h dag aft= the bonb%q, The cl i&cd.  p l ~ f ; ~ ~  wNch hers beon presented 

thus hr may be cona9ds;red the early, or acuP,o pha8e of the ewere type of 
1 

<,. I I. 

radiation injuryo l.!any,gat,ients dlcd within a week or two of t h e  onset of 

Borne or all of the symptoms msntioned, Of tihie group we know onl,y Uttle# 

C W c a y ,  &though since &y came t o  autopsys there ~ o a 6  abundant patho- 

logical mat&&. Ths patiento who survived two t o  thsee reeka in  sp&~ of 

the h3ionS described generally w e n t  on t o  recovery. T ~ S Q  patfenti6 w e r e  

rather thoroughly studled during convalesaence; and met of the studiea by 

the Japanese, end all the studlea ba the Anmican doctors were performed 011 

, 

them, as wel l  a8 on the moderately &ere and +d caseso In of the 

Japanemreport8 a l l  the survivors are gmupid together and a peeentation oi 

tho oour8ea of bhe various tgpw of radUti0n fnjury (Lem 8evg~e, moderate, 

and mild) 58 difficu1%. Unfortunately, the eanm lumping together of SW. 

SUI.V~VQFB has been practiced in the etatiatica et* of the que~onnaireso 

Neparthe~Ze88, there ware diffwenoes whbh we 8hall attempt to preeent, 
I 

a 

The cxmmle8cence of patients with omere mliatfon injury began rather 

suddenlg, and in  general clofnoided with an -reme of the leukoopte mmt 

whbh oowrred in the 5th - 6th week after the bombing. Defsmreecenee ap 

pews to have been rapid; and in  the course of 2-3’weeke the Uzcerat- lesiOne 

in the oropharynx and the akin healed, WOGnds whioh had been suppurating 

dieplaJred the 8-e tendonoy to  bpmvement. The purpura eubaidcsd, and fret?& 

petechiae and new episodes -of hemorrhage dkl not occur,, There does not, ap- * 

pear e0 have beon natch change h the opUated 8kin during the &at 2-4 
w d s  of convalescence, and only a ferr contemporary reports dem&.be the 

regrowth of hair a6 this  the, The red b h d  08%1 cam% reached the XoweSe 
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i n g  comale8oeme for the rapidiky o f  tho ir  recovery depended on o varlstg of 

fi&ora, the more important of aMch were; the severity of tho radkbion in- 

Jury; the 8Werit7 of the associaixd linJuriohp and JnPeoCianej the degree of 

amoiat4.on and debiUty that had dove2oped during the mute fl lnosa,  Stoa 

The younerrr patiemto, end thoee with few or m U l  caseoobted 5nJurfee 

urruallg hprovod slowly but steELai3yl 80 that by mib0oCaber (Le ,  lOth wmk) 

... 
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One characteristic group of patifents 71188 studid LO hac surv*ved 

ear* or acute otage of 8evero radiatioa injury, bub in whoa coxwtaleocome 

did no% occur, on the wuil t ~ m s o  of tho vzord, Tho oropharyngeL;l lesfons, 

and the purpura tiisappsarcd, and tho fever subsided; but a 

iv s  cachexia developed, The clinical Pindin~e &I 15 cachectic patients 

are dascribed in a repast by Umbo a d  X q j o  (a), 

progre88- 

The typfcah fecitureo of tins syndrom wore: progress3.w anemia; chronic @ 
diamhea; hypoproteinemia, x i th  mutri'cional edema; and extremes smaciation. 

7 of these patients d ie t  anctwero aubo?sfcd during the period of 

the Joint CormLssion, Coqleta autopsy p~otocols w e  f i l e d  in the Amy Xn- 

st i tut0  of Pathology, (AccessLon RWem 15&930--1$1+, r90, 192, 193$ 194, 

bg 

1959 3-96). 

Uodcl3.at&. Si3vw-e Cases . 
4 

This type of the syndrome of radiaticm illness occurred frequently in 

people who ~ 9 w e  f a t h e r  than 1500 meters fron tho bo&. There were also 

amy C ~ Q S  h the occupmt,~ of t*hs reinforced cancrete buiM.ngs 08 the Hos- 

p&t& of tho Nagas& Uedical CoUogo, The incidence of  sng of the speciffc 

9 
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s’Jn;lPtoms of radiat ion injury was about 2/3 of the frequency i n  patients 

with the severe type. 

on an average i n  the  3rd week after the bombing. 

Epiletion appeared i n  the moderately severe cases 

It Was less complete than 

i n  the more heavily i r radiated patients,  and the regrowth of ha i r  was evi- 

dent ear ly  i n  convalescence. 

and. vomiting short ly  after the bombing, but the symptom seldom persisted af- 

The majority of such patients experienced nausea 

ter the first day. The l a t e n t  period before the onset of typical sYnptom~ 

was protracted, and varied fsom 2 to 4 weeks, During t h i s  t h e ,  diarrhea 

wah reported by a portion of the patients but the available descriptions sug- 

- 

gebt a nil6 type i n  comparison with that which occurred i n  the more severely 

injured. 

these were mild, an6 although pinful, swollen lesions occurred, ulceration 

was, the exception, 

- fever tha t  accompanied them was seldom of high degree or  long Cumtion, pUr- 

Orophnrynged. inflamntltions usually terminated the h t e n t  period but 

The course of those lesions’was shortt and the mount of 

occurred i n  mny, but tho manifestations consisted generd ly  of gingival 

Wound infection was  common, but was of n d e r n t e  bleeding and some petechiae. 

severity, 

c1 

The degree sf Yeukopnia which was recorded was variable, but it 

seems correct t o  say that i n  most pat ients  t h o  white ce l l  count was not less 

than1500 per cubic milllmetcr. 

malaise, anore,xia, lassitMc, headache, etc., were :nore apparent, and often 

more distressing than the 

The constitutional, o r  subjectivc; symptom of 

counts, (13) a~ (18) Appendix 3 N, 

mild type of thG syndrome of r a k a t i o n  injury 

eters-from the center, o r  were i n  well 

shielded locations. The specific shptoms of  radiat ion injury: epilation, 



purpura, orophmpgsal k x a m i t f o n ,  md nawca and vomikhg on. tho Cta~ of 

~ fhq bombo tsithor did not occur,  or occurred singly and- in a very mi3.d. form. 
- 5  * 

The racog&Bon of this  clase of pabienko.deponded +uo a bsrge dcgrec on 

wrhothor,or not ea Xe-&ocyke count Y ~ B  made at, an appropriate t h o ,  This ldnd 

of pakimti had leukopda raiging ~ P O Q  2000 t o  4000 w.b.c. durhg the kth eo 

6th week after the bombing, In, addition t o  the lcukopania and the occadonal 

incidence of 8 8pecific op.ptorn, a variable numb- of C O n S t i t U t i o x d  Symq~torns 

or complabts occurred. W3.afso, easy fntqpe, anorexia and headache wero 

comon Srm this typo of >Wtient. A moderato degreo of m d a  occurred, and 

, 
I 

I 

it seems seasonable that n?as3g of the compkdntr mre due t o  thb. These ?a- 

tiento bagan to feel better mer tho 6th eo 8th week, and by tho time the 

Joint Codsalon arrived in October, m& had =de good rocoverLee, both sgmpl. 

tomatically and to some extent, $amatologicdly, T y p h a l  wwples of the 

&Id form are t o  be found in tho eyo w4tneos accounts: (Q) and (IS), Appendix 
r' 

3 N e  

S p e c b l  StudSes: A detailed de8c~LptfOn o f  the manifestation of radizition 

inJury on the various regions and functions of tha human bow mould prolong 

th98 section to an imdesirable extent. &my studfss of special fenWre6 af 

radiation h j w y  were carried out in Yapan k d  803118 of these contributed con- 

siderably t o  an undePstan6bg of the clinical syndrame. 

?detmberrS of the Eye CbSnkc of tho Kyushu I m p e f i d  thivorsitly wer6 in 

Nagas& from 24 AWst mo Their repo&Jf tho type 09 oculm fnJurieo i e  

the only conterqporary one avaiXableo Tho burns and traumatic fn3mAes to 

egee were of tho sort that would ba expected. ksions attributdble to  

i 

I 
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i radiakkon bjury # m e  described in a eecoiid reporb. (1) The3 stated thak 

retinal hoazorrhages wepe not obswved before tho 10th day aftor the bombing. 

Afbr that t h  purpw%c leaions were also seen in the lids and tho o u b  

$unctfval tissues. 
5 

A t  8om t b  subsequent t o  the 15th day tho3 examined 

the fundi of 155 patients zrith the clJnical ayrnptom a d  laboratory &find- * 
ings of radjtation injuryo Of these, 22, or l4% were found to have rgt- 

one of their patisnts is repodwed a8 Pfgise 46. 

Ab a lator date, betweerr 20 September and 6 October, Wjor John J, Flick, 

The incidence of hemorrhagic retinitis is not &vm in his reportp but the 

served, and the frcquanop of their occurrence 9s sham i n  T&le lL Thfs I s  

TDE - 
Exudates 
F l m o  hemorrhages 
Pre-retfnerZ hemorrhage 
Roth-type hemwrhags 
Viltrsoue hemorrhage 
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The abnormolitiea observed were: 
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a) &os T-rsaves (but tho rcpori docs not indicate how l a v ,  or 2n which 



Joint, Cdssion18 etabistical study. (SwiAon 9) .  The effects ,of ths 

bombing on pregnancy waa &LBO 8kuctLed by Xdda (3) with the coUaboration of 

the local obstatriciens and ~~&dwivas, Pregnant, wmn did poorly after ox- 
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for plasm albunin. 

b) Normal values for Fibpinogen, gLobuUn, NFN, Urea M, sugar. 

c) Low valuaa j.a 3 a w  p&ients for ae,rum caloiwn. 7Me finding %as 

not associated oris I& va~ues for plasm proteins, 

&s only othw cheklecd studies recorded mere estinates of  the vitam9.n 

C satwatian, done by Sawada's group, (2) The evidonccs for vitatnin C de- 

fidency appears t o  be good, 

r 
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rapid the progress of the disease, the more severe was its manifestatW, 

and the graver the prognosis, 

5 )  In addition to these specific manifestations the patients complained 

of e. large number of varied symptoms, Of these, diarrhea was the most In- 

portant and troublesome, both to the patient and from a @agnostic standpoint, 

There is little reason to doubt that exposure to ionizing radiation in suit-  

able amounts can cause a severe, even bloody, diarrhea. The circumstances in 

Nagasaki were such that the high incidence of diarrhea in people with no evi- 

dence and little likelihood of radiation injury, rendered the symptoms of 

little value in diagnosis. The other symptomtology complained of by tho pa- 

tients was of a non-specific nature, or  due to complications. 

( 6 )  On the basis of such tests as were used, the doses of ionizing radia- 

tion which were not fatal did n& cause continuing demonstrable disturbances in 

the physiological functions of the cczrdiovascular system, the gastro-intestinal 

system (excepting the diarrhea); and the genito-urinary systom (excepting the 

damage to the gonad), 

3 
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Fig.' 1 (%)-ICraph showing percentage of eurvivore i n  each ring eone who ' 
sustained ms'chanicel Injuries. (Photo F i l e  #NP 167 . ) ' * '  

I 
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Fig. 2 (5N)--Photograph of a board fence and a pole a t  about 1200 metere 
from the center. 
and weeds; b, the typical sharp profile of a flaeh burn on the pole; 
c, the small s t ick which has been driven into the boa,rd by ths air blast. 
Had it been there before the flash of the explosion there would be a shadow 
of it. 

Notice: a, the unscorched "shadows" cast by the graee 

(Photo F i l e  #NE 1OOc.) 
3 
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Fig. 3 (Y)--Typioal scene inside the Morimachi plant of the Mitsublshi 
Steel  and A r m s  Works, a t  1300 meters, showing the type of damage respons- 
ible for injuries. One-half' the workmen here 
were casualties, and of those who were not killed outright, 8$ received 
mechanical injuries. 

. 

This w a s  the casting shop: 

(Photo Fi le  #NB 436. % 

* 
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j Fig. 4 (Y)--Mitsubishi Arms Factory, U O O  meters. 
occurred t o  l igh t  concrete, steel-framed buildings. 

Tgpe of damage that 
Notice the corrugated 

I sheets from the roof, which caused serious wounds. (Photo F i le  #mB 438.) 
I 
I 
I 
I 
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Fig. 5 (Y)--Scene ineide a heavy machine shop of the Miteubiehi Steel 
Factory, TOO meters. 
and of the eurvivore, the majority had received mechanical injuries. 
(Photo File #IlB 458.) 

70-80$ of the workmen in t h i s  building were killed, 
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Fig. 7 (%)--Chinzei Middle School, at a distance of 500 meters. 
view shows the wreckage of the 3rd and 4th floors.which collapsed. 
reinforced concrete building was heavily damaged, and there were no 
survivors on the 2nd, 3rd, or 4th f loors .  (Photo F i l e  #NB 414.) 

The 
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Fig. 8 (g)--Surgical Clinic of the Hospital of the Nagasaki Medical 
College, a t  800 metere. Scene is a w a r d  on the 1st floor of a reinforced 
concrete building, showing haw the heavy plaster interior trim has fa l len 
from the walls and ceilings. 
debris, and many were burned t o  death before they could be rescued. 
(Photo Fi le  #Nl3 402) 

The bed patient6 were trapped under thie 

I 

i 
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Fig. 9 (5N)--Yamazatomachi, a residential section, Just beneath the poirtt 
where the bomb exploded. Notice that the trees and poles are standing, 
but with branchee and cross-arms stripped off. 
houeee i e  shown. 
known survivors from th i s  d is tr ic t  except people who were inside cave- 
shelters. (Photo File #NG 168.) 

The complete demolj.tion of 
Motice t h a t  all the debris did not burn. There are no 
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N A G " A S A K 1  

RELATION OF LOCATION OF PATIENTS TO INCIDENCE OF 
MECHANICAL INJURIES BY RING ZONE 
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F i g .  11 ('jN)--Solid Line:  
buildings and who received mechanical in  juries. 
of people who were outdoore, unehielded, and who received mechanical 
injuries. (Photo F i l e  #NP 168.) 

Percentage of people who were inside wooden 
Broken Line : Percentage 

. .  

1 ' .  1 .  
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Fig. 12 (5N)--"Shadow" effects on the painted eurface of a gas storage 
tank, 1500 metere. 
shiny i n  comparieon with the dull surface which wae in the shadow of the 
support. 
l ight.  
(Photo File #NE 104.) 

The radiant heat hae glazed the paint that it is 

The blaok shadow t o  the l e f t  of the eupport is caused by sun- 
The indefinite border of the glazed area may be a penumbral effect .  

/I 
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N A G A S A K I  

THERMAL INJURIES BY RING ZONE 
RELATION OF LOCATION OF PATIENTS TO INCIDENCE OF 

7 0  

60 

5 0  
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Fig. 13 (5I'?)--Solid Line: 
and who received burns. 
wooden buildings and who received burns. 

Percentage of people who were outdoors, unehielded, 

(Photo File #NP 169.) 
Broken Line: Percentage of people who were  ineide 
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Fig. 14 ( 5 I ? ) - - W i m o t O ,  19, Male. Di8tanCe UnknOWn. Thie Was dead 
on arr ival  a t  hospital, approximately 12 hour8 after the bombing. 
the exteneive 2nd and 3rd degree burns of exposed skin, with charring, 
exfoliation, and vesicle formation. 
have occurred within 1000 meters. 
Photo. 

Notice 

Burns of thie eeverity were eaid t o  
Omura Naval Hospital 10 August 1945. 

(Photo Fi le  #NP 153. ) 

8 
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Fig. ,l5 (p)--Akiyama, 60, Female, 500 metere. 
This patient wae prone in  the open. 
well 8 8  on ekin covered by clothing. 
in late August. 
injury. 
Acceesion 158930-193. ) 

Died 15 October 1945. 
She wae burned on exposed skin, 8s 
This picture wae made by the Japanese 

The burn8 ehown healed slowly, but ehe died from radiation 
Omura Naval Hoepita1 Caee No. 3098. (Photo F i l e  #NP 105 b;  AMM 

A 
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Fig. 16 (g)--Fukabori, 34, Male. 
inside a wooden house. 
hie face and neck, left foot, and both hands. Notice: a, epilation of 
8calp; by depigmentation of the healed burn; cy zone of hyperpigmentation 
between burned and normal skin; d, the cauliflower ear, a healed peri- 
chondritis, secondary t o  the burn. 
Case No. 3211. 

800 meters. This patient was ert t ing 
He received 2nd degree burns of the l e f t  aide of 

11 October 1945. Omura Naval Hospital 
(Photo File #NP 103. ) 

a 
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Fig. 17 (?N)--Kaeasa, 48, Male. 900 meters. 
posit ion shown, facing away from the bomb. 
behind and above h i s  head. 
clothing which was scorched and destroyed by the radiant heat. 
veloped very mild symptoms of radiation injury i n  addition t o  burns. 
See Figure 18 ( W ) .  
#NP 123 b.) 

This man w a s  standing i n  the 
’ 

The air-burst  occurred j u s t  
He w a s  w e a r i n g  heavy cotton m i l i t a r y - t y p e  

He de- 

Shinkozen Hospital Case No. 1396. (Photo F i l e  



Fig. 18 (5I?)--K€tsasa, 48. Male. 900 meters. This photo shows healed 
2nd degree burns that occurred beneath a heavy cotton khaki shirt. 
the zone of hyperpigmentation between the healed and the intact  skin and the 
depigmentation of most of the burned area. 
on the elbows. November 1945. Shinkozen Hospital Case No. 1396. (Photo 
File #NP 123s. ) 

Notice 

There is  some keloid formation 
L.2 
W 
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-3 
c F i g .  .19 (%)--Mae&, 19, Male. 

outdoore. The burns on the back and m e  were received underneath a 
white shirt .  Notice the depigmentation of the healed akin in  comparieon 
w i t h  the intact  akin and the zone of hyperpigmentation between burned I 

and healthy akin. There is  ale0 keloid formation on the right elbow and 1 

a healed perichondritie of the l e f t  ear. October 1945. Omura Navel I 

Hoepital Caee No. 3157. (Photo File #NP 160.) I 

I 

1000 metere. Thie patient wae etanding 
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Fi-, 21 (3N)--Fuk&wori, 26. Female. 1200 meters. Cloee-up view of face 
and cheet of patient shown in Fig. 20 (5N). Notice the depigmentation 
of the burned ekin of face and neck and the zone of hyperpigmentation. 
The skin of the cheet, protected by her shirt f r o m  the radiant heat, i s  
a dirty brown color. 
appearance of roentgen pigmentation. ll October 1945. Shinkoeen Hoepital 
Caee No. 409. 

This appeared subeequent to the bomb- and had the 

(Photo Fi l e  #NP 117b.) 
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Fig. 22 (y)--Matsuo, 22. Female. 1300 meters. This patient was s i t t i ng  
outdoors and received 2nd degree f lash burns of the'exposed skin of face, 
neck and forearms. 
dark-colored clothing. 
depigmentation of the healed burns. 
chondritis, r ight ear. 
3235. (Photo Fi le  #NP 108.) 

The burns of the arms and shoulders occurred under 
Notice the variations in the pigmentation and 

ll October 1945. 
The bandage covers a healing peri- 

Omura Naval Hospital Case No. 
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Fig. 23 (5I?)--Nonaka, 23. Male. 1400 meters. T h i s  man w a s  standing 
outdoors wearing only troueer~,. He received 2nd and 3rd degree burns 
of the exposed skin. Notice: 
shouldere; b, the variations i n  pigmentation--in general theseverely 
burned ekin i s  depigmented. This is quite obvious in  the case of the 
right nipple. The skin which was slightly burned is pigmented. ll 
October 1945. Omura Naval Hospital Case No. 3209. (Photo Fi le  #NP 
103a (K) . I  

a, the keloid formation on neck and 

321 



Fig. 24 (p)--Akase, 15. Female. 1400 meters. Thisfipatient was stand- ' 
ing outdoors wearing seen-colored clothing. 
exposed surfaces and on her back underneath her clothing. 
the feet, which were bare, and the ankles axe quite typical. The dark 
color of the unburned skin i e  partly due t o  the lighting. 
does not state that the skin of th i s  patient was darker in  color a f te r  
the bonibing. 
Japaneee photo, August 1945. 
File #NP 131.) 

She wae burned on a l l  
The burns on 

The record 

The burns sham were healing, and she ultimately recovered. 
(Photo Omura Naval Hoepital Case No. 3140. 

d 
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, 
I Fig. 25 (5IJ)--Toragoro, 4.4. Male. 1600 meters. Thie man wae facing 

the center of the exploeion. 
under clothing. Notice the marked pigmentation of a l l  the healed skin. 
The contrasts of pigmented burned skin  and the unburned "shadows" on the 
face consti tute the "mask" seen on many patients. Notice the hyperpig- 
mented zone on the neck between the burned and healthy skin. 

I The burns on h i s  chest and d 8  occurred 

b 
October 1945. 

.i/ See Appendix ( 3 N )  14. (Photo F i l e  #NP l24b.) 
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Fig. 26 (5N)--Tamiguchi, 17. Male. 2000 metere. Thie patient mi etand- 
ing outdoore and received thie  exteneive burn under hie clothing. 
ehlrt  "buret into flame," which undoubtedly account8 for the eeverity of 
the leeione ehown. Notice the irregular area of burned akin on the neck, 
possibly caused by wrinkles formed when he turned hie  head. 
Shinkozen Hospital Caee No, 427 . 

?- 
Hie 

October 1945. 
(Photo F i l e  #NP 120. ) 



c shita. 19. . - !ale. 2 
outdoors. The burns on h i s  back were 

00 meters. T h i s  pat ient  was prone 
_ _  - 

The cause of the unburned "shadows" on the l e f t  arm and the l e f t  l o i n  is  
not barn. 
the in tac t  skin. 
skin. 
11 October 1945. 

sceived under light-colored ciothing. 

Notice the pigmentation of the healed burn i n  comparison w i t h  

(Photo F i l e  #NP 119.) 

Some of th i s  color i s  due t o  hyperemia of the healing 

Omura Naval Hospital Case No. 9. 
There i s  a narrow zone of depigmentation surrounding the burn. 
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Fig. 28 (5N)--Tsuyama, 15. Male. 2200 meters. This boy was burned on 
the exposed skin of face and neck and underneath the white sh i r t  he was 
wearing. The irregular margin of the healed burn of the neck coincides 
with wrinkles formed when he looks upward and t o  the right. Notice the 
depigmentation of the healed skin and the zone of hyperpigmentation that 
outlines the burn. Noveniber 1945. a u r a  Naval Hospital Case No. 3399. 
(Photo Fi le  #NP 121. ) 
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Fig. 29 (5N)--Kanema, 30. Male. 2400 meters. T h i s  man was standing , i 

outdoors wearing a white sleeveless sh i r t  and trousers. The dis t r ibu-  
t ion  of the burn i n  re la t ion  t o  the sh i r t  i s  evident. The healing skin 
is darker i n  t h i s  picture than the normal skin. 
it i s  seen t h a t  some of t h i s  i s  due to'hy-peremia, or a t  l ea s t  redness-- 
some of which may be pigmentation--of the burned skin. 
i s  par t icular ly  apparent i n  the mask configuration of the burn of the 
face. 11 October 1945. Omura Naval Hospital Case No. 3030. (Photo. 
F i l e  #lVP l l l c  (IC).) . 

In  the Kodachrome p r in t  

The pigmentation 

I 
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Fig. 30 (~)--Iruyama, 33. Male. 2400 meters. This patient was stand- 
ing outdoors and was burned only on exposed, uncovered skin. The photo- 
graph shows keloid formation and irregularity i n  the pigmentation of the 
healing skin. 
(Photo F i l e  #Np ll4a. ) 

11 October 1945. Omura Naval Hospital Case No. 3189. 
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Fig. 31 (%)--Shiozaki, Age 15. Male. 1300 meters. This patient was inside 
a concrete building, the interior of which was demolished and then caught fire. 

escaping from the building, 
skin and keloid formation are shown. 
Case No. 3194. 

He  was wearing shoes and gaiters, but received 3rd depee burns on the legs 
I 

The changes i n  the pigmentation of the healing 4 I 

.. I l l  October 1945. Omura  Naval Hospital' 
(Photo File #NP 100.) 

. .  ,* 
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NAGASAKI 

INCIDENCE OF RADIATION INJURY BY RING ZONE 
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Fig. 32 (g~)--solid ~ i n e :  percentage of people who were outdoors, =shielded, 
or inside wooden buildings, who received radiation injury. 
centage of people who were  inside heavy (concrete, brick, factory-type) build- 
ings, who received radiation injury. 

Broken Line: Per- 

(Photo F i l e  #mP 170.) 
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Fig, 33 (gN)=-Koe~~i l ,  48, Female, Dletanoe urrknown, 
patlent who died during the 2nd-week after the bo&-, 
f b e h  burn of the faoe, the photo ehawe leslone about the mouth wbloh om- 
menoed a0 an herpetiform eruption whioh later booam morotio,  
photogpraph. Omura Naval Hospital, (Photo F i l a  #NP 131.) 

! M e  l e  the boas of a 
In aMitlon to  the 

Japanese 

4 
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Fig. 34 (5N)--Photograph of three siblings who were at the same (unspecified) 
distance from the bomb. 
the Wehu Imperial University during A u g u s t  1945. 

I 

This picture was made at  the Pediatric Clinic of 
N o  other data are avail- 

able. (Photo File #I?P 12%. ) c 
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Fig. 35 (m)--Maekawa, 32, Female. 1700 metere. T h i s  pat ient  was inside a 
wooden house and received minor wounds and radiat ion injury. 
menced 20 August,pnd t h i s  photograph was made between that date and 1 Sep- 
tember when severe symptoms developed. O m u r a  Naval Hospital Case No. 3100. 
(Photo F i l e  #NP 107b. ) 

Epilation com- 



I 

Fig .  36 (5N)--Maebwa, 32; Female. l7OO metere. Thie i e  the ~ a m s  patient 
as in Fig. 35 (p ) .  
later. The patient 
was still quite weak due to  radiation injury, but she ultimately recovered. 
Omura Naval Hoepital Case No. 3100. 

Thie picture was made ll October, appr0xime;tely 6 weeke 

(Photo F i l e  #NP 107a.) 

There i e  no evidence of regrowth of hair at  this  t i m e .  

I 
1 c 

, 



-.. Fig. 37 (m)--Inaba, 22. Male. 900 meters. This patient was inside a 

1 

wooden building and received many lacerations by glass fragments 88 well as 
radiation injury. The photograph ehms epilation and healing wounds of the 
scalp. 
picture was made. Rovember 1945. 
(Photo File #mP 155 (k). ) 

I 

. I  

He was convalescent f’rom the effects of radiation at the time the -Qo 
* ! 

~ 

Omura Naval Hospital Case No. 3069. 
I 

I 
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Fig, 38 (V)--Biee, 6, Female, U.00 metere, Thie pat ient  wae ineide B 
wooden houee and received only a small burn of the occ ip i ta l  region, 
bullae that can be seen in thie picture on the shoulders, arms, and lege 
developed about 27 August. Epi la t ion commenced about the s a m  time. 
of the b l i e t e r e  became infected and she entered hospital  5 September, the 
day the picture was taken, Omura Naval Hospital Case No. 3049. Japanese 
Photograph, (Photo File #NP 130.) I 

The 

Some 
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Fig. 39 (5N)--Illustration from a Japanese report, sharing a pat ient  in 
whose skin erythema and vesicles appeared. The dark spots are healed minor 
lacerations. Shortly after the appearance of the lesions shown i n  th i e  
Figure and i n  Figure 40 (m),  she developed high fever, purpura, and died 
10 days later. M i n a m i  report--Appendix 4N (10). IQushu Imperial University 
Case. (Photo F i l e  #NP 133a. ) . 

t 
C 

337 



r 
L. 

Fig. 40 (T)--Same patient as i n  Fig. 39 (5N), sharing erythema and 
vesicles  of the skin over the knee. 
(Photo F i l e  #NP 133b.) 

W s h u  Imyrial University Case. 
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Fig. 41  (TN)--Photograph of unidentified female cadaver made by the J a p a n € ~ e  
i n  mid-August. Notice the purpura and the hemorrhagic and necrotic leeione, 
some of which were said t o  have been bullous initially. Omura Naval Hoepital 
Case. (Photo F i l e  #NP 152. ) 
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Fig, 43 (%)--Photograph o f  a patient.with purpura. Thie giofure w8e merde 
at the m s h u  Imperial Univereity. The gatlent w88 said to hsve been InJWed 
in Naga8ak1, but no other data were available, (Photo P i l o  #+7P 128,) 
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Fig. 44 (5N)--Akiyama, 60. Female. 500 metere. Purpuric lesion8 of the 
akin of the legs of a moribund patient. Thie women had the eevere tgpe of 
radiation InJury and died 4 d a y s  after this picture wae made. ll October 
1949. Omura Naval Hospital Caee No. 3098. (Photo Tile #E lO5a. ) 
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I Fig. 45 (m)--Photograph of an unidentified body, made by the Japanese, i n  
August 1945. Notice the purpuric lesions and the echtymatous ulcerations 
around wounds which were said t o  be glass fragment wounds. 
said t o  have died from radiation injury. 
F i l e  #NP 127. ) 

The pat ient  w a s  
Omura Naval Hospital CaRe .  (Photo 

I 
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Fig. .46 (%)--Painting by the mediacrl cultiet of m e h u  Imperial Univerefty of 
a typidal e-ple of "meniic Petinitis O' See Appendias 4N (6) (Photo F i l e  

, 

L- #N6 308 (K)s  ) L-' I 
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Fig. 47 (5N)--Nagata, N. 11. Female. 1000 meters. Painting by Japanese 
medical artist of Kyushu Imperial University sharing necrotic ulceration of the 
larynx associated w i t h  severe leukopenia and the condition of the healed 
lesion. Recovery occurred after tracheotomy. See Appendix 4N (9). (Photo 

1 

I 
J 
I 
I 
I 4 Fi le  #NS 310 (K).) 

_- 

345 



A 

F. 

346 

,/" 



ATI- 178 542 

Armed Forces Institute of Pathology, 1. Bombs, Atomic - 
Washington, O.C. Pathological effect 

MEDICAL EFFECTS OF ATOMIC BOMBS - THE I. Oughterson, Ashley W. 
REPORT OF THE JOINT COMMISSION FOR THE H. LeRoy, George V. 
INVESTIGATION OF THE EFFECTS OF THE DX Liebow, Averill A. 
ATOMIC BOMB IN JAPAN - AND APPENDIXES - 
VOLUME n, by Ashley W. Oughterson, George V. 
LeRoy, Averill A. Liebow, and others. 19 April' 51, 
346 pp. incl. photos, tables, graphs. 

UNCLASSIFIED 

(Not abstracted) 

Obea fbio cud faai  Mtrcd in pcipooe. It an, DIVISION: Atomic Energy (48) 
SECTION: Health and Safety (7) b* destroyed la accordance oilb AFR 205-1, Aroe 

PUBLISHED BY: U.S. Atomic Energy Commission, ttea, JSCM at OPNAV last. ISM. 

Oak Ridge, Tenn. (NP-3037) AKIED SERVICES TECrffllCAl IliTOIHATlOn AKKCr 

DISTRIBUTION: Copies obtainable from ASTIA-DSC. DOCtttJEM SEBVICE CENTER 


	1 :
	'i' ' 1 -i ' "'
	* :





