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Preliminary Report of

Findings of Atomic Bomb Investigating Groups At

Hiroshima and Nagasaki
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PRELIMINARY REPORT OF FINDINGS OF
ATOMIC BOMB INVESTIGATING GROUPS AT
HIROSHIMA AND NAGASAKI

Introduciton
This report is based upon a preliminary evaluation of
the data obtained by the atomic bomb investigating
groups at Hiroshima and Nagasaki and upon
impressions gained while doing the work. It contains
some preliminary tables and some general conclusions
which may be altered when a detailed analysis of the

data is completed.

The data obtained fall generally into three distinct
categories,which are,however,interdepandent,and these

are reported in three sections.

Section 1. Medical report. A description of the effects
of the bombings on the inhabitants of the two cities is
given with a discussion of what caused the various
effects insofar as this could be determined from the

findings of this group.

Section II. Radioactivity measurements. Measurements

of the intensity of radioactivity at the time of the
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investigation with delineation of the areas showing
activity are shown on plots and the methods of counting
and the significance of the findings related to the effects

on patients are discussed.

Section [I. Damage estimates. Estimates of the various
degrees of structural damage in the two cities is shown
on some maps and the relation of these findings to

physical injuries of patients is discussed.

SECTION I .MEDICAL FINDINGS IN HIROSHIMA
AND NAGASAKI

A. Purpose of study. To determine the actual effects of
the atomic bombs on the people of Hiroshima and
Nagasaki,and,insofar as possible,to determine to what

the effects were due and how many people were injured.

B. Methods. Most of the data were derived from the

following lines of investigation:

1. Examination of patients still living.

2. Analysis of records of patients who had died or were
not available for examination for othr reasons.

3. Autopsy material.

4. Tabulations of data and opinions of Japanese

investigators who had studied the earlier patients.

C. Results. The results are given in the following
paragraphs:
1. Symptoms and laboratory findings. The symptoms and
laboratory findings in patients at Hiroshima and Nagasaki
fall into two general groups. The first group includes the
immediate effects due to bumns and other physical injuries
and will be discussed under F below. The second group of
findings began after a latent period varying from 3 to 30
days. The important symptoms and physical findings were
epilation,severe ulcerative lesions of the mouth and
throat,hemorrhagic manifestations including petechiae,
severe gastrointestical symptoms,and rapid and extreme
emaciation. Deaths occurred throughout a period extending

from 1 week to 2 months after the explosion with the
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Table 29 Symptoms in Patients showing Delayed Effects
BRELE LR LEZICALNER

Day after Most Severe Moderately Severe Mild
explosion (Patients usually with in (Between 1.0 and 1.5km.) (1.5 to 2.5km.)
BRBROBE 1.0km. of center
RERE R BERE
(1.0km i) (1.0-1.5km) (1.5-2.5km)
1 1. Nausea and vomiting after 1-2 hours lasting 1-2days. 1. Nausea and Vomiting after 1-2 hours lasting 1-2days.
M &5 E Mg M &5 L Mg
PR E ~ 202 5 IR IA1 ~2BE A &
1~2H e < 1~2H i <
2
3
4 LATENT PERIOD
BRI
5 2.Bloody Diarrhea
M LA AR
6 3. Vomiting
LY
) 4. Fever LATENT PERIOD
FEBL R
8 5. Rapid emaciation
SR FERD
9 Death
BT
10 (Mortality probably 100%)
(121Z100% 253ET)
11 2. Beginning epilation progressing until death LATENT PERIOD
REF BT VT LI TETT S B R
12
13
14
15
16
17
18 3. Loss of appetite and general malaise
ARGEDR B L e H BRI
19 1. Epilation
20 4. Fever Hﬁ—{
FEEL 2. Anorexia and malaise
21 5. Herpetiform eruption about mouth and on ~ E# kB L UHEER
buccal mucus memmbranes progressing to 3. Sore throat
necrotic stomatitis with hemorrhagic MHIEF
gingivitis.
HDRE N R OMHEED NIV X ZRDFE
%, HIPEEERSE & 1 ) B O 2
& ELT
22 4. Pallor
i-1=!
23 5. Petechiae
24 FURH ML
6. Diarrhea
25 TR
7. Moderate emaciation
26 6. Pallor FEDKERD
27 EH
7. Petechiae, bloody diarrhea, epistaxis, and  (Recovery unless com-
28 hematemesis. plicated by previous
AR, g TR poor health or super-
B R O i imposed injuries or
29 infection)
30 (AR LA DA
31 8. Rapid emaciation B, BEHCRYEE
Death RS L AR &M
(Mortality probably 50%) 1)
SEZEERD
A=
(#950% H*FET0)
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greatest number occurring about 1 month after. The
important laboratory findings related primarily to
disturbances in the hematopoietic function manifested by
leucopenia,anemia,and thrombocytopenia. The most
striking findings at autopsy were signs of destruction of the
bone marrow and the lymphatics, ulcerative lasions of the colon
and rectum; and signs of hemorrhage throughout the viscera. In
these cases in general,the earlier the symptoms appeared the
more severe was the case, and on this basis they can be divided
into three groups. The details of the symptoms, laboratory
data,and autopsy findings in patients of these three groups are
shown in Table 29, 30, 31.

OEEICEBRLTVE, HRICBISb-oLDE
ELF R, B L SEOBIE, EBCER
DEE. BESFEOHBMTH 72, —RKIZIND
DEFITIHERSBEHICENLZILEETHL T
rdb, 320X b—7RFIO6ND, TRE T
ST NV—7DRER, REMRS L UHRTRO
B4 & 329, F30, R3UIRT,

Table 30 Laboratory Findings in Patients Showing Delayed Effects
#30 MREFELRLIZBEIIALNIRENR

Findings Most Severe Moderately Severe Mild
X 3 W BERE
Days of
laboratory determination
20-30th
3rd-5th 30th-60th
AR #IRZ3H ~5H 1R T%20H ~30H W HR1%30H ~60H
Leucopenia Moderate Extreme Moderate
H ki Gili-a TR R
Anemia None Moderate Severe
=yl i B W EL BE
Thrombocytopenia None Extreme Moderate
I /MR A zL TR E R
Hematuria None Frequent ~ Infrequent
I hR 7L A% A




Table 31 Autopsy Findings in Patients Showing Delayed Effects
£31 BBZELRLCBECALONLHBRTR

MOST SEVERE MODERATELY MILD
SEVERE
EE TR L2353
General aspect
LB DY Emaciation Emaciation Emaciation
FERD FERD FERD
Petechiae Complicating findings
I (burns, etc.)
Epilation AL R
HE (Bf5. %)
Mouth and pharynx Ulcerations Ulcerations Swelling and edema
IR & I EE BB BB &5 & FEHE
Bone Marrow Grossly normal Myeloid degeneration Mpyeloid regeneration
HHE ZIZEE BHOWRE FREELE
Early degenerative Erythroblasttic degeneration
changes TRFIRDIFE
PEADFRE
Colon and rectum Necrotic ulceration Necrotic ulcerations General hemorrhageic findings
Fls & B BIEVE DB BFEME D E BT A SR 72 MR R
Hemorrhage
Hi I
Testes and ovaries Atrophied Atrophied
=5 il * %k & % ok E3 3
Other viscera Terminal changes Hemorrhage Complicating findings
F OO K EAL Hi I (malnutrition; chr. dis,etc.
worms)
A LR
(REAR  BEHER, F. FER)
Lymph Nodes Moderate hyperplasia No change
1) 2 NE % %k % % % HE OB K 2z L
2. Cause of symptoms. That these symptoms and 2. EROER. UTOEBE»S, ZILbDREIR

findings were primarily due to radiation was concluded

from the following:
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a. The theoretical calculations predicted an
instantaneous discharge of high energy gamma rays and
neutrons below the point of detonation which would

have been expected to cause serious biological effects.

b. The symptoms and findings were those which
would have been predicted from animal experiments and
from known toxic effects encountered in clinical

therapeutic application of radiation.

c. The existence of a definite latent period before the
onset of symptoms and the correlation between the
length of the latent period and the severity of the
symptoms as shown in Table 29 strongly suggested that

the symptoms were due to radiation.

d. Induced radioactivity had been detected very near
the center of the explosion. This could be attributed only
to the effect of neutrons. Table 32 shows such induced
radioactivity in bone phosphorus and the relation of its

intensity to the distance from the center.

a. BEBAOETICEBAICHE S B
IAVFE—OH Y VR EFETIC L o THEWEY

WEMPELLZ L, BERNZEE»L TR S

~ 0

b. ZNLH DIERRPHRIZBY ERL AT %
BRRBEEICHV S G ICALN L HEEER»L
RigURE AL

C. FUITRENTWVD X IERIENS F
TIL—FEOHKPEEH Y, HBRABOR S LE
KOBEBEESHET S 2 L5, Zh5 OERIK
SHEICERT S Z L 2RI L,

d. BLOEL THFERS RV RE Sz, 2
I HFOHRICE B EEZ LN, R32ILE
FOY VICEINLFERFEOBS & BLD
LOWEHDOMEEYRT,

Table 32 Activity of P in Bone.(Hiroshima)

32

B0 roigtE (L8)

Distance from center

Beta ray/min/gm. of ash*X10*

No. BSOS km N— & #/57/Ik1g* X 10 *
1. 0.00 203

2. 0.17 24.6

3. 0.25 16.9

4. 0.53 48

5 0.60 0.126

6. 0.70 0.051

T 1.28 i

8. 2.00 .

* 1 gm. of ash corresponds 6.4g. of bone.(Data from Dr. Koiti Murati, Nuclear Research Laboratory, Institute of

Physical and Chemical Research, Tokyo.)
*[K1gldB6.4gl FiY

(R, B, BRERBEERZONBE-FLOT—5)
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3. Evaluation of symptoms. Of the symptoms and findings
described,those which in themselves can be considered to
be due to radiation are epilation,leucopenia with its
accompanying symptoms,and thrombocytopenia with its
accompanying hemorrhagic manifestations. These effects
are due almost wholly to the gamma radiation. The
additional role that neutrons may have played in the
production of these symptoms can not be evaluated from the
data. Any additional information on the biological effects of
radiation which may be forthcoming from the data obtained

must await more detailed analysis.

4. Evidence against effects from persistent radioactivity.
That the symptoms from radiation were due to the
instantaneous discharge of high energy particles and not to
any persistent radioactivity deposited on the ground was

also concluded from several facts.

a. Theoretical predictions indicated that the height above the
ground at which the bomb was detonated would not

produce any dangerous amounts of persistent radioactivity.

b. The amount of radioactivity on the ground determined at
the time of the study was very small and was not sufficient
to account for any harmful amounts having been present
since the explosion. This is more fully discussed in Section

Il of this report.

c. No persons coming into the areas after the explosion were
found who showed any signs or symptoms of radiation
effects.

These facts also apply to any effects from radioactive

particles scattered along the path of the cloud.

5. Distribution of patients showing effects of radiation.
Table 33 shows the relationship between the distance from
the center of the explosion and the occurrence of epilation

and hemorrhagic diathesis.
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Table 33 Relationship between Distance from the Center of the Explosion and the Occurrence of Epilation and

Hemorrhagic Diathesis.(Nagasaki)
#33 BL0 OO & RER B MEROFER L HE (RIF)

Distance from No. of Cases Percent
the center
Bl b ORERE hTE PRl
0.5km 12 11.3
1.0 43 40.6
1.5 32 30.2
2.0 S 4.7
3.0 10 9.4
4.0 3 2.9
4.1 and over 2 1.9
Total 107
aat

It is apparent that the majority of surviving cases
showing the symptoms and findings due to radiation
were between 1.0 and 1.5 km.from the center at the time
of the explosion. There were few cases studied who
were within 0.5 km of the center since most of these
must have died soon after the explosion. From the
Japanese data there may be evidence that patients in
Nagasaki as far away as 4.0 km.did show effects of

radiation.

6. Additional effects.

a. Physical injuries. Physical injuries other than burns
included fractures,lacerations,contusions,and similar
effects such as would be expected from blast directly
and from the crumbling buildings and flying debris
caused by the explosion. There were evidences of such
injuries at least as far out as 3.5 km from the center. See

Section III of this report.

b. Burns. The burns were of two types. The former were
fire burns of the usual type. The latter,which comprised
the majority of the burns,however,were distinctive in
several respects. That they were due to infra-red rays

was concluded from the following:

A L7SEBIO 9 bR ISR R 5 AR HT
RERLAEDONOEIF, BLOHH1.0kmD 5
1.5kmTHBLAZ EPHELH,2TH S, 0.5kmLLA
THBLIZADE IHBERIFEC L2720,
FEINTEFBEILTIATHo 72, TORIFIC
BV Tid4.0km T TOEFEOPBRE ICHETHRORE
WALNIZ A RETLHAMOT - 05H 5,

6. fFmeysEE

a. BEMAYREE | B LIS OB IE E 121,
BT, B, BEXD o7z, EHIIBRETE LB
FIZE D RIE L BEYPRUE - 7oAV IZ K
NELZEEDNIZEUOEEND - 72, Bl
535kmUETH, F0 L) 2BEFALNT,
DHFED 3 Hix B,

b. K . KfBICIZ2BEMEH -7z, B EDIZ
BEOEBEOKGETH o7z, BiFOREDEED
)V EDRBIEIMA LA THRERZLDOTH -
7o UTOEHBIZLY, TNHIERAFICELD L
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1. Clinically they resembled sunburns more closely
than ordinary fire burns.

2. They were sharply delineated by lines representing
the border of bare skin areas,and they were limited to
those areas which were facing the center of the
explosion. For instance,a patient who had been walking
at right angles to a line drawn between him and the
center of the explosion and whose arms were swinging
might have burns on the outside of the arm nearest the
center and the inside of the other arm.

3. Patients who were quite close to the center and who
had on white and black striped clothes,may have had
burns of the skin only in those areas under the black
clothing.

4. Many patients recovered with as much as 2,3 of
the total skin area so burned,which is most unlikely with
ordinary burns if the burns are deeper than Ist
degree,and is further evidence that these differed from
the usual type of burns.

The majority of these burns were classified as second
degree burns. They healed slowly,but without sloughing
or many instances of secondary infection. The patients
showing them were most frequently near the center,but
with decreasing frequency and severity,they may have
extended out as far as 4.0 km. There was ample

evidence of similar burning of physical objects.

7. Relation of other injuries to effects from radiation.
The evaluation of symptoms and findings due wholly to
radiation is complicated by the occurrence of the other
types of injury described. The majority of patients who
showed effects of radiation also had burns and other
physical injuries since both types of injury occurred
more frequently in persons near the center of the
explosion. This is shown in Table 34, in which the
depression of the leucocyte count can be considered as a

measure of the extent of injury from radiation.
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Table 34 Relationship between Leucocyte Count and Occurrence of Burns and other Physical Injuries.

#34 [OMERE L B RO Z M0 HEEEEOEHR L OME

W.B.C. Uninjured Burned Other physical injuries
H M ERE BELZL A5 Z D OB 5 E
500
1500 0 2 0
2500 3 1 10
3500 9 0 6
4500 2 2 12
5500 10 3 10
6500 24 0 6
7500 13 3 6
8500 9 2 5
9500 5 0 0
8. Treatment. Treatment of the burns and other physical 8. IRIE. BELMOBMMNEEIIEAAIC
injuries was done by the Japanese by orthodox methods. TELLEEEN, BEHESS. &L \«\Efﬁ
Despite the inordinate number of patients and the poor LAEOWIBICL VREIARLTBY., SHITE

facilities due in part to the gross destruction of medical
installations,these injuries,and particularly the burns,did
very well with very little infection in spite of the
unbelievably poor conditins under which some of them

were being treated.

Treatment of the radiation effects by the Japanese
included general supportative measures such as rest and
high vitamin and high caloric diets. Parenteral liver and
calcium administration,thrombin preparations,and blood
transfusions were used to combat hemorrhage.
Parenteral vitamin preparations and pentanuclactide
were used by American Army Medical Corps officers
after their arrival. No definite effect of these measures
on the course of the disease could be demonstrated. The
use of sulfonamide drugs by the Japanese and of
penicillin by the American physicians undoubtedly
helped control superimposed infection,and appears to be
the one known type of treatment which may effectively

alter the course in the petients.

9. Casuality estimations. The total number of casualities

with the percentage of deaths and the distribution of the
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casualities and death,particularly in relation to the
effects of radiation,can only be roughly estimated at the

present time and may never be accurately known.

a. Total casualities. A considerable proportion of the
people known to have been in the two cities at the times
of the explosions cannot be accounted for. Many of
these were probably killed outright and not
identified,but a large number may have found their way
out of the cities,and there is no record of them. Death
certificates are not routinely kept in Japan,and the vital
statistics in general are not very complete. From what
was found,the best estimates for total casualities in the
two cities at the end of September were as shown in

Table 35.
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Table 35 Casuality Estimates

#®35 RFEBOHEME
City Total present at Dead Wounded
time of explosion
it BER IO AN REER a5E
Hiroshima 400,000 86,000 112,000
N
Nagasaki 270,000 40,000 50,000
R

b. Statistics or patients showing effects of radiation. The
total number of patients who showed radiation effects
and the percentage of these who died is even more
difficult to estimate. An inherent defect in this
information which can never be overcome is the fact
that many patients were killed immediately or died from
other injuries before they had time to develop symptoms
due to radiation. Records were not kept on the majority
of the patients and many of those which were available
were incomplete. This is particularly true of the records
of patients admitted to the hospitals and who were
discharged after their burns and wounds were
healing,but before they developed symptoms due to
radiation. Attempts to compare the amount of radiation

received is made particularly difficult by the inability to
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estimate the amount of effective shielding in individual
cases and this differed in general in the two cities. With
all of these qualifications,and if one considers only those
patients admitted to hospitals in the two cities,it can be
estimated that of approximately 4000 patients admitted
to hospitals,1300,0r 33%, showed effects of radiation

and of this number approximately one-half died.

SECTION II. INTENSITY OF RADIOACTIVITY
FOUND IN AND AROUND
HIROSHIMA AND NAGASAKI

A. Purpose of study. To ascertain the presence of
residual radioactivity in and around the bombed cities
and to evaluate this activity in relation to possible

physiological effects.

B. Instruments. Portable counters (Geiger Mueller
Type) with ear phone attachments were found to be the
most practical instruments for this work. Landsverk and
Wollan electroscopes were also used. Direct reading
ionisation chamber instruments were available but none
were sensitive enough to detect the low intensity

radiation present.

C. Calibration. The instruments used were calibrated
against known radium sources brought for this purpose.
The calibrations were performed before any readings
were obtained and twice during their two week period of

use.

D. Monitoring. Monitoring parties composed of
physicians and technicians trained in this work explored
the rubble of the bombed cities on foot and along roads
into the environs. Readings were made by all in a
prescribed manner and recorded. Water sheds and places
of habitation in the vicinities of the town were

investigated.
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E. Results. The plots of radiation intensities are
presented in the form of equi-intensity lines on the
accompanying maps of the two cities; Fig. I ,

Hiroshima; Figs.Il and I, Nagasaki.

F. Discussion. From a study of the results

obtained,several salient features are seen.

1. In each city there are two distinct areas of low
intensity radiation:

a. One beneath the point of detonation

b. Another separated from the first by several
kilometers. These areas can be correlated with the wind

directions reported directly after each bombing.

2. Although the intensity of radiation is quite low,it is
measurable with the very sensitive instruments used.
From these measurements,simple calculations yield the
highest radiation intensities which were present at any
time after the bombings and also the total amount of
radiation which would have been delivered during the
whole period following the bombings. If the highest
reading in each city is taken,the results of such

calculations are shown in Table 36.

E. #&. WHD 2 OOMH ORI, BT
BOSMZFRERTRT, M1, LR, MO &
I, &iF.

F. Z2. BOoNT-HEEREILHEELEHI A
Sits,

1 ZNENOFHIIZFTH CETHREE 2 R T 5
PIZES 200D 5,

a. BEEADET O K

b. € Zh L EkmBEN B OIS, BIEERZ ORI
EN, INHDOMIBEEEDH LU REEL D B,

2. AR OMBEIIBO TRV, BEORVEREA
TIRBIETRETH 5, NLDBEERDIHBR
HFOZHMLEL CORFHFREOREHEL. &
FroHE*BEL GEIN AR EEORS
BEIHELZFE»LRKDONE, b LEFNLFID
HHOBEEDOEREZ T T ANL 251, HEH
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Table 36
#36
City Highest Reading Highest Intensity Total Radiation
#i HIEEO RS TS #R AR BE O B = B HIETHRE
date time days
mr/hr E£HH r/hr H ¥ R H#
Hiroshima
hE 0.4 1945410 6 H 0.576 1945410 A 6H 4.17 60
ORF15%
Nagasaki 1.8 1945429 A 26 H 2.02 194548 A9H 14.2 47
RilF 1285304
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3. If we consider these intensities from a physiological
standpoint,it is quite obvious that the residual radiation
alone could not have been detrimental to the health of
persons entering or living in the bombed areas after the
explosions. Although “tolerance” is exceeded slightly
(tolerance being defined as the amount of radiation a
human being can take day after day indefinitely without
influencing the course of his life or producing residual or
latent effects), the total amount of radiation is so small and
falls so rapidly that it is soon ineffective. This was
confirmed by the fact that no one entering these areas after
the explosion was found to suffer effects from radiation.

(See Section I -D)

4. The measurements performed were in the main for
gamma rays. These are the most penetrating type and
the most important from the standpoint of general bodily
reactions. Measurements of beta rays were also made
but were not calibrated because of technical difficulties
and inaccuracy in evaluating the readings. Alpha ray
measurements in the field are almost impossible for the
same reasons and their biological importance in these
conditions is practically nil. No alpha radiation was
found with the preliminary measurements. There after
spot checks were made for beta and alpha radiation
(which were within the expected limits) the gamma
radiation was concentrated upon as the most practical
measurement from the technical and physiological
viewpoints. There is no possibility that there would be

any persistent neutron activity.

SECTION 1II. PHYSICAL DAMAGE IN HIROSHIMA
AND NAGASAKI

A. Purpose of study. To observe and record residual
evidences of physical damage in the bombed cities and
to evaluate these observations in relation to

physiological effects.
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B. Methods. Army engineers and civilian physicists in
both cities observed,photographed,and collected
specimens for later tests. Statistics as to the number of
buildings and types of construction were obtained. In the
main,the physical damage will be reported under
separate cover,but the effects of blast,flying
debris,primary and secondary fires,and shielding from

radiation are important from the casuality viewpoint.

C. Results.

1. Zones of various degrees of damage with an
explanation of the type of damage are shown for the two
cities in the attached maps; Fig. I ,Hiroshima; Fig.

II ,Nagasaki.

2. The destruction of buildings and houses in Nagasaki
is shown in Table I ,compiled by Nagasaki
Municipality.

3. The following observations on the effects of the type

of buildings on the casualties were obtained.
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Table 37 Destruction of Buildings and Houses in Nagasaki
£37 RIEHIZBI2EBEY L RBOBIE

Number Percent
pig N—+ 2k

Total in Nagasaki (before bombing) 50,000 100
RIFHo&ac (#E)
Blasted (not bumned) 2652 53
wiE (GEBER)
Blasted and burned 11,494 23.0
Rl A OB
Blasted and/or burned 14,146 28.3
BiIE F 713 BER
Partially burned or blasted 5,441 109
—ERATHRIR F 7l BER
Total buildings and houses destroyed or damaged 19587 392
WIEF 3 EL ) U EEW EREDEET
Undamaged 30,413 60.8
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a. Wooden buildings. A very large portion of buildings
severely damaged by blast were of wood
construction,with tile roofs,typical of Japanese
architecture. Nearly all of these buildings near the center
of the blasts (principally dwellings and small factories)
collapsed and burned. Casualties sustained by occupants
of such buildings were mainly from secondary
concussion (effects such as flying missiles and falling
walls and from fires.) Even though these buildings
were of very light construction,persons in them were
protected from the effects of infra-red and ultraviolet
rays,unless they were situated in front of open windows
or doorways. On the other hand,persons standing in the
open at as great a distance as 3 kilometers from the
center of the explosion received “flash burns” to their
exposed skin. Very little shielding from high energy
radiation was provided by this type of house,however.
Also in periphery of the damaged areas,secondary fires
in these wooden houses were easily set by overturned
charcoal stoves,short circuited electrical wiring,and
direct spread of the conflagration.

b. Masonry buildings (brick and stone) . A few small
factory buidings were of this type of construction.
Nearly all of them situated in the blasted areas were
collapsed and the occupants of such buildings suffered
from injuries of the same nature as did those in wooden
type dwellings. These walls,although thicker than the

wooden frames,did not proect appreciably from gamma

and immediate neutron radiation.

c. Structural steel frame buildings with corrugated iron
or asbestos roof and siding. This type of building housed
most of the workers in large factories. Near the centér of
the blast,the frames were twisted and bent,a few were
collapsed,but the heavier frames were only slightly
injured. Injuries to occupants were almost the same as
with wooden buildings except that fewer were totally

crushed and burned.

114

a. KEREY  BRATKEZHEEL ) ITLEEY
Nk, BERREW TH 2 LBROKREEEY
THhol, BLHELOBEYDIZLEAL (Bb
WRBENE I SHRELREEL:Z, BYo
BV ANICA LN B EIEEI km&@k
(ROBL o 72T T LIEORERLKKIZLS)
:;5§®f&oto:n%®E%m¥%K%w
WETHo72A, Tl AL IV -EBLEDO
DRIALE Lo 7R Y. RIMEL & UEIHR
DEENLTF LI, RIHITEOA 53kmD B
W ATH, B LAEEIC TPRRE] ¢ %
g7z L L, KEREWIIET A F — g
RIBEALERTE R0l TBEE )T
ﬂtiﬁwiﬁh_’(“li HE LICko7ARA =7,

va—bLER. BLXOKKPEELKE-722
DR R TARBEREEW A S R KK E 2,

b. AEEEY (LyABIUR) (LROTEH
COFEBEOEMTH o 7z BEEL ) V- HIBEE
%@ﬁtkbﬁ%ﬁt B odicw Mk

BEFEMUBEL ) T, AEEEYORIIRE
%E;nﬁgﬁot#\ﬁyvﬁ%%¢ﬁ%%é
TN ERTELDo7

BRI ERPEEHFRCAM TH 5855 EE
W COBEOELOERIRELZTIHOEESE
DPNEL TV DTHo7z, BLOHOE L TIE
BREVPRUMITONRE LD, 250 LY L7zgk
BIRIIEALEEY Y oz, BYOFIC
AN ALNBEETHLOASIVEIEL 24
DANEBRE, KREBEMOBELELTH > 72,



d. Reinforced concrete buildings. While damage to
buildings with heavily reinforced concrete frames was
severe,the frames themselves were not destroyed and
consequently such buildings did not collapse.

Although lethal casualties were less in this type of
building,serious injury was sustained by occupants from
the effects of falling false ceilings and missiles of metal,
wood, metal-lath, plaster, and glass. This was the only
type of structure which per se offered effective shielding
against gamma radiation. Shielding against lethal
amounts of gamma radiation was effected by ceilings
and walls of reinforced concrete 6-7 inches thick at a
distance of 1.2 km from the center; while persons in
adjoining buildings with corrugated iron or asbestos
roofs and ceilings were definitely injured. Walls and
ceilings of concrete 4 inches thick provided effective
shielding at a distance of 1.75 km from the center.
Persons in such buildings standing in exposed situations
were injured by the direct effects of long and short wave
length radiations. The interior of these buildings were

almost all completely burned out from secondary fires.

D. Discussion. Although the physical damage effects of
the two cities and their resultant casualties were
generally enormous and similar,there are some
differences that are important to emphasize. The area
destroyed and the total casualties suffered were greater
in Hiroshima than in Nagasaki. Reasons for this are the

following;

1. The bombing point or target at Hiroshima was in
the center of the city which was geographically situated
on a wide flat delta. The point of impact at Nagasaki

was in the center of a narrow valley.

2. Hiroshima was composed mainly of Japanese type
houses of wooden construction. The area bombed at
Nagasaki contained large steel factory buildings and

concrete buildings of modern construction.
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3. Just previous to the bombing of Hiroshima plans
were being made for the evacuation of unnecessary
persons. The day of the bombing 40,000 extra people
were brought into the center of the town for instructions
on these evacuation plans. One week before the
bombing of Nagasaki,such plans for the evacuation of
unnecessary persons had been carried out and the

population in the bombed areas had been reduced.

SUMMARY

The primary purposes of the atomic bomb investigating
group sent to Japan by the Manhattan Engineer District
were:

1) To protect occupation forces from exposure to
radiation if any significant quantities of radioactivity
persisted after the atomic bombings of Hiroshima and
Nagasaki;

2) To investigate the Japanese reports that people were
being harmed by “lasting effects” of the bombings;
and

3) To gather information and data on:

a. The existence,if any,of persistent radioactivity;

b. The biological effects of the atomic bombs,and

c. General factors concernig physical damage and

casualty estimates insofar as they related to the above.

The answers to the questions involved are presented in
this preliminary report. The chief conclusion from it are:
1) No harmful amounts of persistent radioactivity were
present after the explosion as determined by:

a. Measurements of the intensity of radioactivity at the
time of the investigation; and

b. Failure to find any clinical evidence of persons
harmed by persistent radioactivity.

2) The effects of the atomic bombs on human beings
were of two main types:

a. Burns and other physical effects expected from large-
scale explosions but exceptional in regard to the large
area (14.3 square kilometers) over which they

extended and in regard to an unusual type of burn due
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chiefly to infra-red radiation;

b. Delayed effects which indicated effects from
radiation.

3) The effects from radiation were due to instantaneous
discharge of radiation and not to persistent radioactivity.
The opinions expressed in this preliminary report are
not in any sense final. For the most part they represent
fairly unanimous opinions of those who took part in the
investigation. The final results will be derived from a

detailed analysis of the data obtained.
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Appendix 1 -Report II

Ocular Injuries produced by

the Atomic Bombing at Nagasaki

John J. Flick, Major, M. C.

At the time of the visit to the atomic-bombed areas at
Hiroshima and Nagasaki for the purpose of making a
casualty study it was anticipated that some pathologic
changes would be found in the eyes of those survivors
who were near the site of the explosion. It was known
that a large amount of light was produced by the
explosion and it could be assumed that some detectable
damage to the tissues of the eye might result. To the
present date, 6 October 1945, no primary damage to the
Ocular structures has been observed that could be
interpreted as the result of irradiation of any sort. The
president of the Nagasaki Medical College, Dr.
Yamane* himself died two weeks after the explosion
from irradiation sickness is said to have treated a
number of patients with purulent conjunctivitis
occurring 3 or 4 days after the blast and lasting about a
week. These lesions all resolved and did not involve the
cornea or leave any permanent sequelae. No bacteria
were found in the discharge. No evidence of such a
disease was found by us and no patient questioned by us
gave a history of such a disease. A number of patients
with flash burns of the face, who must have been facing
the exploding bomb were examined under a mydriatic at
one of the hospitals in Hiroshima. No opacities were
seen in the lens and no changes were present in the
conjunctiva. The flash burns seemed to spare the
eyelids in many instances as if the tight closure of the
eyes had occurred quickly enough to hide that area of

skin. Some patients were seen who had lost their lashes,

# R RZSOIR N L LA IR E o B (REIAT)
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although epilation of the eyebrows was rare.

Lesions arising from the secondary affects of the
explosion are divided into three groups: mechanical
injury, thermal injury, and irradiation injury. Lesions
caused by mechanical factors differed in no way from
those produced by other agents of warfare, such as
bullets, fragments, and shells. Among those noted were
penetrating injuries of the globe, leucome of the cornea,
traumatic cataract, various deformities, including
ectropion, ankyloblepharon, symblepharon, detachment
of the retina and various syndromes involving fracture
of the skull and walls of the bony orbit. Many

ambulatory casualties were seen on the streets wearing

eye patches.

Flash burns were pigmented and assumed a coppery
color. There were large numbers of patients who
exhibited extensive facial burns of the ordinary type
with much dense cicatrix. These burns in some
instances had involved the conjunctiva and cornea to
such an extent that the red, lacrimating eyeball had only
slight movement and seemed set in a dense mass of

contracting scar.

Lesions associated with irradiation effects were limited
to the retina. They consisted of hemorrhage and
exudation. Of the patients exhibiting these retinal
lesions, 75 per cent had one more of the other clinical
signs of irradiation. Of 37 patients whose leukocyte
counts were available, 28 or 75.7 per cent gave figures
at some time of 4,000 per cubic centimeter or below.
Histories taken of patients presenting eye lesions
numbered 46, comprising 42 from the Nagasaki area and
4 from the Hiroshima area. There were 23 patients
under 25 years of age and 23 patients over 25 years of
age. Of the four clinical signs found to be typical of
radiation reaction, namely, patechiae, gingivitis, angina,
and epilation, the group under 25 years of age had an

average of 1.52 while the group over 25 had an average
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of 1.22, a difference of about 20 per cent. This tends to
throw light on the relationship of age to sensitivity to

gamma irradiation.

All of the patients in this study were within 2
kilometers of the center of the explosion. Of 41 patients
where the information could be obtained, only 8 or 19.5
per cent were outside of a building at the time of the
blast. In these it must be assumed that some intervening
absorptive material, i.e., concrete, must have protected
them from gamma ray dosages that would certainly
otherwise have caused them to die before our
investigations began. Because of this unknown amount
of shielding in any given case, it appears that a
correlation of the distances from the explosion with the
quality and intensity of the pathologic effects is
impossible to compute in spite of the fact that doses
received through the air by persons at equal distances
were probably the same. It is evident, then, that in the
case of any given patient at the time of our investigation
we knew only that he had received a dose of irradiation
that was either sublethal for him or lethal with a longer
latent period than other had shown under similar
circumstances. As noted in some of the case histories,
serial leukocyte counts made by the Japanese before our
arrival indicate that the depth of leukocyte depression
probably took place near the first week in September in
the patients alive and available for our clinical appraisal
at the time this survey was made. The leukocyte counts
recorded on the patients have no correlative value with
the eye lesions and indicate simply the predominance of

leukopenia in these instances.

The lesions observed in this disease appeared in the
retinal tissues and were limited to that structure and to
the nerve fibre layer as it overlay the nerve head. The
hemorrhages were of four types. In order of frequency
there were: flame hemorrhage, pre-retinal hemorrhage,

“Roth” type hemorrhages, and vitreous hemorrhage.

120

AREOBRZITXTHRLI252kmLIARD &
CAHATHBLTWI, FEIBONIAIAD) b,
DIEPSAT b H19% D REDOR., B DIEIZ
WRIlT X holz, SINLOBREBETIE, MET
AR E S ebbary ) — k25, ZORED
BELRICHE L /L LITHAHI N IHELL
WoZH#EL-EBDNL, SHEORI TR
RHBHREIBEL(FLVEVIEE IS 2N
boF, &4 OERFOER S N REHREIZDH»
ST, B> O OHEE L IREFNIED
B -mEEOBREHENT S LEATRERD
Nd, WTFNLOBREOHAIZS ., MITHEREE
BHTEHEUTTH S0, BIEHTH BIZd 20
HOTRBOBEILH o ADRLIZDD LY B
BEWERBMEICZo72bDEERZTI WV, HEA
12X o TR E N2\ 2D DIESI O i R T L2
itz 2WE»PS, ZOREVITONIRETER
LTW/BEORBNL2AMRBREIZLS &,
HILERE D D RARMEIC 2 2 DI O 1BRI% T
Hot, BEOHMERE LIRHE & OMHMBMEILE
HHNY, BIZIRREEXEF T HEH T O HMERK
PEMERLTWBICT E W,

REIHEEICHIE L, @EOMEL L UM
FLIA% & T HRHRAER ISR o T, Hiid4D
DTN, HEDIRICIERD &, KIEIK
Wi, #@EATHI, [o— M3 B M & F AT
MT&H5,



Flame hemorrhage, of course, is situated in the nerve
fibre layer of the retina. It is caused by the rupture of
capillaries in that layer and the infiltration of cellular
blood elements between the nerve fibres. These lesions
were very numerous, being seen in 25 or 54.3% of the
patients. They were nearly always situated close to the
nerve head, never farther than 3 disc diameters distant.
Some of the flame hemorrhages were very dense and
had a deep maroon color while others were a very pale
red, only slightly darker than the uninvolved retinal

tissue and underlying choroid.

The term  “flame hemorrhage” is used in this study
to refer only to those lesions in which the reflexes from
the internal limiting membrane revealed no change in
level as they passed over the lesion. The location in the
nerve fibre layer was often strikingly demonstrated by
the extension of the lesion continuously onto the disc
itself. Some of these took the form of narrow, splinter
shapes often being situated parallel to and very close to

a large vessel.

Pre-retinal hemorrhage occurred in 11 or 23.9% of the
patients. These seemed to be a gross development of the
flame hemorrhage in which the blood had leaked into
the subhyaloid space producing an elevated, rounded
hematoma immediately adjacent to but not invading the
vitreous. These lesions were often quite large (see
drawing), and had straight-line borders due to
sedimentation of the red cells. The surface of the
hematoma was smooth and convex as determined by the
character of the reflex. The granular appearance of
these masses of blood was attributed to clotting which
may have taken place. The distinguishing
ophthalmoscopic features of these lesions were their
extremely sharp margins and the tendency to form hori-
zontal, straight -edged upper margins. The serum of the
blood could be dimly seen above the straight edge and
was usually clear enough so that underlying retinal

vessels could be seen.
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A rather unique type of hemorrhage was observed in
this study. It resembled nothing so much as a Roth spot
except that it was larger. These lesions were noted
especially in 4 or 8.6% of the patients. They were larger
than most flame hemorrhages and were almost
invariably seen overlying a large artery, a branch of the
first order. The portion toward the disc was smoothly
and sharply outlined while that away from the disc was
brush-like. The color was deep maroon and the lesion
showed elevation of the retinal surface. Somewhere on
the lesion, usually in the distal portion, was an
irregularly round white area about 1/4 of the diameter of
the lesion itself, (see drawing). The pathogenesis of
these spots could be made out from a study of the
hemorrhage forming in association with exudates, (vide

infra).

Vitreous hemorrhage was noted in two instances. there
was an infiltration of the vitreous body itself by blood
which had burst through the hyaloid. The view of the
fundus was always more or less obscured in this type of

hemorrhage.

Exudation into the retina was a most common finding
in these patients (30 or 65.2%). They took the form of
round, snow-white, slightly elevated lesions always with
in 3 disc diameters of the disc itself and were sometimes
extremely numerous, 40 or 50 being seen in a single
eyeground. The spots were scattered in rand on fashion
over the polar zone of the retina without any reference
to blood vessels. In some of the patients, however, it
was noted occasionally a lesion situated near an artery
would show a fine fringe of hemorrhage about its
borders, particularly its peripheral or distal border. Some
were seen in which this hemorrhage became large and
came to surround the exudate. This led us to believe
that such a hemorrhage about an exudate could develop
“Roth” type

described above. The morphologic variations noted in

into a hemorrhage of the sc-called

these exudates were rather marked. The most common
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type was, as described, round and smoothly elevated
with a feathered margin indicating that it was an
involvement of the zone of the neural fibre. Elongated
forms were also seen and a peculiar zig-zag formation in
which the extension in length was in a direction
perpendicular to the direction of the nerve fibres
composing the lesion. Also in these the area of
exudation would be not everywhere equidistant from the
disc, producing a Z-shaped figure. In some cases this
development became so marked that these exudates
formed one or more rings or wreathes partially
surrounding the disc. Subsequent observation of the
lesions showed their borders becoming sharper as they
absorb, in contrast to a hemorrhage in which the borders
became more indefinite and irregular as absorption
progressed. A last residue of an old exudate is a small,
waxy yellowish, sharply outlined placque associated
with several much smaller satellite spots. In some
instances rather large sharply outlined greyish speckled
areas were seen surrounding a large artery. These could
very well represent residual atrophy from absorption of

one of the larger hemorrhages.

No changes were observed in the optic dics nor were
any pathologic changes noted in the vessels themselves.
Generalized retinal edema was a very common
accompaniment of hemorrhages and exudates so that if
edema was present a search for local lesions was

pursued more intensively.

Case No.35 59, male.

Admitted 25 September 1945, having received burns
on face, with bruises and cuts. He wore thin white
coveralls. He had a period of unconsciousness on the
way to the hospital. At the time of the explosion he had
been 400 meters west of the Ohashi Arms Factory or at
a distance of 1,200 meters from the center of the
explosion. He had suffered from weakness and ringing
in the ears since the explosion. For a period of one

month prior to admission to the hospital he had been
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suffering from sore, bleeding gums. From 25 August
1945, to 3 September 1945, he had fever which ranged
as high as 41 degrees C. He had some acute chest pain
associated with breathing. There was a large slough
involving all the soft tissue of the anterior one-third of
the hard palate. On 1 September, the sedimentation rate
was 84 the first hour and 136 the second hour, the
leukocyte count at that time was 7,200. On 27
September, ophthalmoscopic examination under full
papillary dilatation revealed many soft, white exudates
scattered about in both fundi and a splinter-shaped flame
hemorrhage extending onto the right disc. Re-
examination on 5 October, showed no exudates in the
right eyes. The splinter hemorrhage was smaller. There

was a small exudate temporal to the left disc.

Case No0.36 23, male.

The patient was at the Mitsubishi Weapons Factory in
a wood building at a distance of 2 kilometers. He was
dressed in a soldier's uniform. He received no burns but
suffered minor cuts and abrasions about the right side of
the face, scalp, right elbow, both forearms, and right
side of chest. He had a sore throat and nose bleeds for
about two days about 8 September. On 21 September,
the sedimentation rate was 115 for the first hour and 146
for the second hour. The leukocyte count at that time
was 7,200. Ophthalmoscopic examination on 27
September, revealed one small flame hemorrhage. On

re-examination on 5 October, no fundus lesions could be

found.

Case No.37 31, male.

Patient was at the Mitsubishi Arms Factory, dressed in
all white clothes, sitting down, at the time of the
explosion. Had suffered from weakness, fever, and
falling hair since 17 September, and also had a sore
throat during that time. The gums had been sore and
bleeding since 4 September. He received no burns and
only minor wounds at the time of the explosion. During

the first week in September his skin was covered with

124

KERBEENALN, 98 1H ML 1R EfES4mm.
2EERIMEI36mm T V) . HIMEREL7,200TH o 72,
9A270 | IRIRFEMIE DT 5 BHE L 72 IRRETIT b AL,
£ DN VHEBEOBESEAIREKICHA ST
BY ., BIRO K@K M A BIFLIE LR AS - T
Wize 10ASH TN BRETIE, AIRICEE
HIZZRDOLh oz, MIROHMIZNASI K ZoTW
720 ERIFLEEOEM/IZIZ/NE 2BHAAR LI,

-

JEF] No36 235% B

BEINkmOERICH L LB THOREE
EHOFCTHB L, EREEF T2, KR
o fzas, BEE. HEE. B, mAEkS &
UHBIRER NS W E EEORBEL =172, 9
ASH A M2H ., WHHER & HHIMAH 72 9A
218 Mk 1B R fE115mm, 2BF ] fE146mm, H I
HE37,200CH - 72, 9A27H . MIRSEMAE E Z1T .
12DO/NE R RIGIRBILAS A D272 10A5HD
ERAETREERERRBE SN 2572,

fEBI No37 315% Bk

BB, ZZEETHOEYOHIZIBY,
HWKRAETHE-> Tz, 9A17H £ 0 B,
. WESALN, WHEFbH -7z, 9A4H &L
DAL EABMATA S, RO L X AE
EZTT, NERGEE ST THo7, 9AD
E—BOR., EHEERELTHEDLILZ, 9H26H.
Ik 3 1BE R fE142mm, 2BFRfE163mm, H MEREL
137,000C&H > 72, 9A27H. % OXMRIRHML,



petechiae. On 26 September, the sedimentation rate was
142 for the first hour and 163 for the second hour. The
leukocyte count at that time was 7,000. On 27
September, many flame hemorrhages, pre-retinal
hemorrhages, and exudates were found. On 5 Octobers,
the following note was made, “Hemorrhages very
numerous in both fundi, both flame and pre-retinal.
There are a few exudates. There are several Roth-type
spots related to the left inferior temporal artery. There is
one exudate just temporal to the right disc. There are

two large pre-retinal hemorrhages one related to each of

the temporal branches of the right fundus.

Case No.38 34 female.

Patient had been inside a wooden house at a distance of
1.5 kilometers at the time of explosion. She was
barefooted and wore a black shirt, short sleeves, long
trousers, and she received burns of the left knee, arm,
forearm, and hand. There were minor wounds of the
head, face, and back.

She has had more or less bloody diarrhea ever since the
explosion. She had not menstruated since the day before
the explosion. Her hair has been falling since 22 August.
The sedimentation rate on 21 September was 131 for the
first hour and 160 for the second hour. The leukocyte count
at that time was 2,000. Ophthalmoscopic examination on
27 September, revealed hemorrhage and exudates. Another
examination on 5 October, revealed one exudate nasal to the
left disc and an area of absorbed hemorrhage around the
proximal part of the superior nasal artery. No lesions were

seen in the right fundus.

Case No0.39 49 male.

Admitted 10 August 1945. He had been at the Ohashi
Weapon Factory, 1,200 meters from the center of the
explosion, standing outside, wearing white shirt, green
trousers, and gaiters. He suffered burns of the forearms,
left side of face and neck. He also sustained a fracture
of the left patella. Since the explosion, he had had two

attacks of tonsillitis and fever up to 39 degrees C. On 5
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September, petechiae appeared on his left thigh. From
23 August, till 10 September, he had profuse falling of
hair. Since 22 August, he had had sore, bleeding gums.

The following is a table of serial blood estimations:

W L7, 8A23H2 59108 F TERDHEEMN
Hol. 828 L W HEADOER & BMATA LI,
FERIIMBEBRENDFAEXRTH 5,

Table 38

9H6H 8H 10H 13H 16H 20H 24H
RBC 3.7 33 o 22 22 2.6 3.0
IRIMER
WBC 600 500 700 1100 3400 3600 3000
F Bk
C.Ind 0.89 0.91 0.9 12 1.0 0.98 0.96
BFERE
Bl. Time 3'30" 12 7 10 T 6' 5
H I R
Cl. Time 3'16" 3'15" 3'16" 3'15" 3'14" 3'14" 5
R
HBG 65% 60.9% 50% 55% 48% 50% 58%
ANEFTVE

Ophthalmoscopic examination on 27 October, revealed
many exudates scattered over both retinas, also flame
hemorrhages and Roth spots. On 5 October, no
hemorrhages were seen. An exudate with sharp borders,
indicating absorption, was seen in the upper temporal
quadrant of the right eye and below the disc in the left

another similar lesion was present.

Case N0.40 42 male.

Admitted 9 August 1945: At the time of the explosion
he was sitting, naked to the waist and wearing khaki
trousers, inside a wooden building at the Ohashi
Weapons Factory, 1,200 meters from the center of the
explosion. He had been suffering from sore bleeding
gums and his hair had been falling since 19 August
1945. He complained of some loss of hearing in the left
ear. Ophthalmoscopic examination 27 September,
revealed many exudates in both fundi but no
hemorrhage. On 5 October 1945, the exudates were still

present but were smaller and more waxy with sharper
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borders and exhibiting tiny satellite spots as if the
absorption in those areas was not complete. These

changes were seen in both fundi.

Case No.1 22 female.

This patient was dressed in a blue, one piece suit with
long trousers and getas, no cap, and was in the
Mitsubishi Weapons Factory, 1 kilometer from the
center of the explosion, inside a concrete building. She
suffered no burns or wounds. One hour after the
explosion she vomited. The nausea continued for 2 or 3
days with loss of appetite. Beginning 13 August, there
were frequent stools without blood. On 26 August, the
hair began to fall. Throughout the entire first week of
September she had sore bleeding gums, nose bleeds, and
fever with tonsillitis. Since 15 September, she had
complained of poor vision in the right eye. The last
menstrual period was on 4 August, after which there
was no bleeding until 25 September, when bleeding
commenced and had continued unabated to the present
(2 October). On 24 September, the leukocyte count was
8,600 and the sedimentation rate was 50 for the first
hour and 64 for the second hour. On 14 September,
opthalmoscopic examination was done and the
following description recorded:

“Examination on of the ocular fundus of the right eye
reveals an appreciable amount of retinal edema
generally and particularly pronounced around the
macular region. The veins and arteries are full and of
good color. There are no pathologic changes in the
optic disc. In the right foveal region is a deep red, pre-
retinal hemorrhage 1/4 DD in size and laterally oval in
shape. The lesion shows marked bulging into the
vitreous and the borders are very shapely defined.
Above this is a very much larger, though similar lesion,
about 3 DD in size. This lesion is elevated and the
lower margin is very sharp. The upper margin is
horizontally straight. The lesion is situated 1-2 DD
from the papilla. Scattered about in the intervening

retina are numerous small flame-shaped hemorrhages
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and several white, fluffy, elevated exudates, particularly
on the nasal side. The left fundus shows no hemorrhage
but mumerous exudates of the soft white type.”

On 5 October, the following note was made: “There
is a large pre-retinal hemorrhage above the right macula
2 1/2 DD in size. There is little evidence of absorption
of this lesion. The pre-retinal hemorrhage in the foveal
region shows a moth-eaten appearance of the upper
temporal margin indicating some absorption. Also it
shows a grayish centers. One small fresh exudate with

no evidence of hemorrhage around it.” (See drawing).

Case No.28 22 male.

Admitted 9 August 1945. Patient was at the Ohashi
Arms Factory, 1,200 meters from the center. Bleeding
of the gums began 13 September. The falling of hair
began 19 August, and began to grow back 15
September. There was fever and black diarrhea the first
week in September, and the patient volunteered that
when he ate hard rice his stool was soft but when he
took soft rice his stool was hard. He suffered no burns.
On 26 September, the leukocyte count was 3,000.
Ophthalmoscopic examination on 27 September,
revealed in the right eye many small exudates scattered
in the form of a wreathe around the disc, no
hemorrhage. In the left eye there was formation of
exudates as in the right and in addition a large flame
hemorrhage in the lower nasal quadrant close to the
disc. On 5 October, the exudates appeared unchanged
and the hemorrhage in the left retina appeared to be

absorbing.

Case No.29 43 female.

Patient had been standing outside the Arms Factory at
the time of explosion. She was wearing a black kimono
with trousers. She received burns of the left face, left
neck and right hand. Falling of the hair began 16
August. Patient had some genital bleeding 14 August,

none since. On 23 August, the leukocyte count was 800,
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red count 4.04, hemoglobin 55%, and color index 0.68.
On 12 September, the leukocyte count was 4,300.
Ophthalmoscopic examination on 27 September,
revealed the right vitreous to be cloudy with two small,
soft, white exudates below the right disc. In the left
eyes many small, soft, white exudates were seen, one of
which had a fringe of hemorrhage about it. On 5
October, there were no lesions seen in the right eye and
the vitreous was clear. The left showed numerous

absorbing hemorrhages of the lower fundus but no

exudate.

Case N0.30 18 female.

Patient was admitted on 9 August. At the time of the
explosion she was in a wooden house at the Ohashi
Factory. She wore a khaki coat, white shirt, and blue
trousers. She suffered cuts by glass and burns of the
right forearm and wrist. She states that at the time of the
explosion she was blinded and could not see for three
days. On 15 August, she began to run a fever up to 40
degrees C. and the cuts she had received which had
partially healed became infected. She had sore,
bleeding gums during the first week in September, for
one week, also a sore throat, nausea, and much watering
of the mouth. The leukocyte count was 3,000 on 26
September. Ophthalmoscopic examination on 27
September, revealed in the right eye many white,
elevated, radically striated exudates up to 3 DD from the
disc with one flame hemorrhage and retinal edema. In
the left eye there were exudates as in the right with
several fine splinter-like hemorrhages. On 5 October,
no hemorrhages were seen in the right eyes, but three
small exudates were present in the upper nasal quadrant.
In the left eye one small Z-shaped exudate was seen;

retinal edema was much improved.

Case No.31 18 male.
Patient was at Urakami in a wooden house 800 meters
from the center of the explosion. The upper half of the

body was naked, the lower half covered with a blanket.
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He received burns on the face, right chest, right arm and
hand. On 1 September, he suffered an infection of the
right wrist with much swelling. On 26 September, the
leukocyte count was 2,600. On 27 September, one
small hemorrhage of the Roth type was seen in the left
lower fundus. On 5 October, no fundus lesions could be

found.

Case No.32 25 female.

Patient was near Mitsubishi War Plant and was
wounded in the falling building. She wore black
trousers, half sleeved, white, blue-striped shirt. At the
time of the explosion, she was 3 months pregnant.
Abortion occurred on 1 September. She received
multiple wounds by glass. Her gums bled for 5 days
beginning 20 September, the leukocyte count was 2,500.
On 27 September, many exudates and flame and pre-
retinal hemorrhages were found. On 5 October, the
right eye showed a large pre-retinal hemorrhage below
related to the right inferior temporal branch of the arteria
centralis. There was also a large bulging pre-retinal
lesions medial to the disc. There were a few exudates in
the upper portion of the fundus. The left fundus
appeared the mirror image of the right with two large

pre-retinal hemorrhages, one above and one below. No

exudates were seen.

Case No.33 30 female.

Patient was in a wooden Japanese house wearing a
one-piece coverall. She was 500 meters from the center
of the explosion. She vomited five or six times on the
day of the explosion. On 9 September, hair began to
fall. On 20 September, the leukocyte count was 2,400.
Premature menses occurred on 12 August, and lasted
three days. There has been no genital bleeding since 2
October. On 27 September, the only ophthalmoscopic
lesion was a broad, thin, pinkish, flame hemorrhage in
the upper temporal region of the left fundus. There were
no lesions in the right fundus. On 5 October, the

appearance of the lesion was the same.
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