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INTRODUCT I OK

Numerous reports have been published
reviewing the signs and symptoms of atomic
homb victims. 15 These reports, although
dealing many times with the same patients,
approached the medical aspects from
different viewpoints., Suvubsequently, other
investigators re-evaluated again the
dreadful events and consequences of that
clear August morning in 1945.578 e
reasons for the intense interest in the
early complaints of the vietims are
obhvious: a new disease syndrome; the
specter of malignancies, blood dyscrasias
and genetic mutations; flash burns due to
unrivaled intensities of radiant heat; and
the evaluation of & new weapon of warfare

and a new source of energy for peaceful

purposes.

This report deals only with survivors who
were exposed 1000 meters or less from the
hypoeenter in Hiroshima and were living at
least five years after the dropping of the
atomiec bomb. Although a thermonuclear
weapon was detonated in March, 1954, at
Bikini Isle, 1t does not render obsolete
the findings in the population of Hiroshima
following the atomle bomb explosion. With
a thermonuclear weapon, the scale of
injuries will be many times greater, hut
the types of injuries will he similar.

Histary

The Hiroshima bhomb was detonated at an
altitude of approximately 580 meters at
8:15 a.m. on August 6, 1945. Immediately
many Japanese scientists began making
mental notes of what happened to them and
to the hordes of patients arriving at the
temporary elinies and first-aid stations.®
About 48 hours later the first Japanese
investigating teams arrived in the chaotic
city. These teams were from the huge
seientific centers, such as Tokyo, Kyoto,
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Osaka, Okayama and Kyushu. Their brilliant
work® was handed to the American team which
entered Hiroshima about a month later. The
American group, vhich was commonly lkmown as
the Joint Commission, was composed of Navy,
Army and Japanese personnel, and those
from the Manhattan project. The Joint
Commission completed their task by the
beginning of 1946. Using the Japanese
findings as a foundation, they expanded,
confirmed and carried out further studies.l
During the month of November, 1945, the
Joint Commission was joined by a British
Survey Team which evaluated the damage in
the light of their experiences during the
London nblitzn. 2210 pron January to
November, 1946, there were no American
investigating groups in Hiroshima as far as
could be ascertained. 1In November 1946, a
small group known as the Brues-Henshaw
Commission entered Hiroshima. This group
had militery as well as eivilian personnel
and took the name Atomic Bomb Casualty
Commission (ABCC).1! In April, 1947, by
act of Congress, the Committee on Atomie
Casualties was formed. This group took
over the name Atomic Bomb Casualty Com-
mission and it is this ecommission which is
st111 carrying on Investigations 1in
Hiroshima.

Materials and Methods

In 1949, ABCC conducted a census of all
survlivors of the atomle bomb in Hiroshima.
This took six months to complete. O0One
thousand fifty persons were found who had
heen exposed within 1000 meters from the
hypoeenter. This group served as the basis
for the Adult Medical Program (ME-55) which
was started in 1951. This program was
composed of (1) all survivors exposed under
1000 meters and 10 per cent of the sur-~
vivors exposed within 1500 meters, totaling
approximately 2500 people, and (2) a
control group consisting mainly of (a)
people matched by sex and age with the
exposed group, residing in the elty of Kure
{about 20 miles from Hiroshima) and (b)
persons who moved into Hiroshima after
Janmiary 1, 1946,
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The Adult Medical Program started in
1951, All survivors on that program (and
the few children on the pediatrie program)
exposed within 1000 meters from the
hypoecenter were Iincluded 1n this study 1f
they were still alive. There were 619
patients; 431 persons of the total 1050
were lost due to death, refusal or in-
ability to locate. ©Each case making up
thls paper was reviewed independently by
each of us, and 1f there was any dis-
agreement in a finding, we both reviewed
the case.

Each patient was evaluated in two ways:
(1) from the radiation symptoms and signs
and (2) from the traumatic history. The
radiation symptoms and signs were assigned
numerical values as follows: vomlting, 1
fever, 2 oropharyngeal lesions, 4; purpura
or petechia, 8 epilation of any degree,
18, Patients with any number or combi-
nation of numbers totaling between 8
throngh 31 were labeled severely radiated;
from 4 to 7, moderately radiated; and from
1 through 3 lightly radiated. The basis
for echoosing the radiation symptoms
enumerated were the chi square contingenecy
tables between radiation symptoms worked
out by Dr. L. Woodbury.l2

The evaluation of trauma was wuch more
difficult. The effects of blast, lmrn and
mechanical injuries were weighed by a
doctor and patients were placed Iin one of
the follewing 3 categories: (1) lightly
injured, (2) moderately injured and (3)
severely Injured. These groupings were on
a subjective basis. However, a patient so
crippled by injury that he would have to
depend on others for survival was classi-
fied in group 3. This group did not
include persons temporarily unconscious who
were able to care for themselves on
recovery. Patients severely injured but
capable of locomotion without aid were
placed in group 2, e.g., punctured eyeball
or fractured flbula. All patients with
lesser type injuries were classed in
group 1.
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RESULTS

Trauma, There were 619 patients in the
sample studied; 55 per cent were females
and 45 per e¢ent were males, (Table 1) Most
of the females were in thelr twentles,
while the males were mainly in theilr
forties. One wight surmise that the
numerous work parties in the e¢ity of
Hiroshima would be composed of these age
groups, as the females in their twenties
are the most resilient and the strongest;
the males in the third and fourth decades
were in the Imperial Armed Forces. There
were no children in the first decade in
this sample., This has been explained by
any one or a combination of the following
factorsid: "{1) A large mortality rate
among children as a result of the bombing.
(2) The evacuation of children from the
eities prior to the bombing. (38) The
inability to get exact information from
young children.®

e

B AMBERBEL A REECI9RTH% 12,
$B%IEBETHIo A (F1) KEORBITIE
20 THBHE R IORTHEo L. 200w EDME
BheEAFKIIREEELC, 30—-40ROBHEITHE
BLTwiay»s, BEHOEE  ohd BEBIE,
RO ESABUIBELTVLAEDII L THR I
TWhAZLAFHERELSE., ZOMRBIZE VT,
W RBERVwWEDI2AE, ZhETRHROEFDM
N2 XE20EAbEIIE2EDLRAMENS.E
s, “ (1) #@pgp-isRENBEVETL S
(2) BB THMTEVORENHE (3) R
BHOLEMAEERAFORBELZIZ LY

SEX AND AGE OF PATIENTS IN SAMPLE *

TABLE 1.
#1 HEEZOBEUES®

AGE AT TIME OF BOMB [N YEARS MALE FEMALE TOTAL

FUiEE o £/ (F) U * % it
10 - 18 43 (17) 92 (27) 141 (23)
20 - 29 45 (18) 11t (33) 157 (25)
a0 - 39 80 (21) BO (18) K20 (19)
40 - 49 76 (25) 50 (15) 120 (t9)
50 - 59 44 (186) 18 ( 5) B0 (10)
60 - ovErR EIE 12 (4) ¢ (D 21 (1)
ToOTAL 281 (45) 338 (85} 619 (109)

*All tables herein list both the absolute numbers of persons in
various categories and the percentages in parentheses.

*RREOERCEERSICET I HORMER BRI EARET LA,

The sample by exposure distance confirms
the fact that there were more survivors the

WHREERIBRIBEIICRN LB OH LY
OEEFRERL 2 EL 51, ThETEFEEOK
WELRBETSZEMHSE. BRIZIZMEY 2
v, (#F 2)

further the distance from the hypoecenter.
There were no differences due to sex,
{Table 2)

In the number of injuries per person,
excluding radiation injury. there was
one person without any injury and 97 people
with abrasions. People with only one

WHEEELRVE 1 ALY OB, [T
Ho#El%, BEEWERTHDL. 1l 0E%
FirEnit, HREDNBTH2T0%IE2D



TABLE 2,

SAMPLE BY EXPOSURE DISTANCE

. £9 WREMENORRE

EXPOSURE DISTANCE 1N METERS FEMALE TOTAL
ML E D OHRE (n) 5o %t #
0oy - 250 2 (0.7 - 2 ( 0.3)
251 - 80O 14 ( 5.0) 17 ( 5.0) 31 ( 5.0)
501 - 78D 4T (18.7) 57 (18.8) 104 (18,8}
781 - 1000 218 (17.8) 284 (78.1) 482 (17.48)
TOTAL # 281 (45) 338 (95) 18  (100)

injury represented 50 per ecent of the
sample, 20 per cent had two injuries and 2
per cent had three'injuries. Lacerations
accounted for B0 per cent of all injuries,
burns for 25 per cent and contusions‘for 156
per cent, It might be supposed that
contusions should be the most common injury
as undoubtedly most of the lacerations had
a contused area.

In the group with two injuries, there
were 57 people with the combination of
burns and lacerations, 45 with contusions
and lacerations, and 12 with burns and
econtusions. (Of the 12 persons with the
combination of three injuries, five had the
combination of burns,
lacerations.

contusions and

The body was divided into five areas i1n
locating injuries: (1) head, face, neck;
(2) upper extremity; (3) thorax, back; (4)
abdomen, pelvic girdle, genitalia; and (5)
lower extremity.

Of the number of body areas injured, 221
persons had two areas injured and 226
persons had only one body area injured.
Twenty-five people had injuries to all the
body areas, ten to three hody areas and 34
to four of the body areas.

During World War II, in the inter-war
period, and during the Korean conflict,
pPleas were voicedl4_16 for the aecurate

DEEEL, 2%1E3o0BEE LARBED 5
b 809 ILELIS & 1T, 25% 12 AIER (115% (43744

BERITA BEBOFALIZE, B L ITR
Ao ELAIOTCITHBRIRLIEEOE
ErhieEILNS,

2 0oNBEHTIRTI, AERUVREBOSE
SR AT 5 E574, TRERVEMELAETEE
5%, KMER UCHBBLET3ELRETHD L.
30NBOLBHEEHE T 31248, A{B, TG
RUBRBOAHBEETIHES L THD .

AESBEOBHERAFrZBEET S0, 52
Hy# L. By (1) B ®| (2) L
B, (3) I K, 3% (4) W&, B4W, £
RO (5) TH.

BB T 2218 X 2 A ABL 226
LML OLEABLTVE. 5%, 258
iAfE, 10813800, UBIT4EIzABL
Twi.
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location of wounds.
chaotie conditions existing during combat
were present following the bombing,

Unfortunately the same

The head, face,
extremity area were the locations of the
majority of the Injuries. There appears to
be a d¢ifference between the sexes as to
number of injuries to the lower extremity
(P = 0.001). The females with the higher
percentage may have, in the privaecy of
their dwellings, shed their "mompei™ since
it was early in the morning and during the
heat of the summer. This would have
removed a protective covering from flying
glass and tile, and the flash.

neck area and the upper

The maximom duration of healing in
mechanical injury ranged from less than one
week to almost two years. (Table 3) 1In
evaluating this type of injury for triage,
the stockpiling of the equipment and the
avallability of beds, as to occurrence and
duration the 25, 50, 75, 90, and 95 per
cent levels were selected. Fifty per cent
of the patients were completely healed by
the fourth week following injury. By the
twentieth week 90 per cent were healed, and
four weeks later 95 per cent were healed.

TABLE 3.

A W AR AT S R I, EREIPCEE
LR KBIE Y H D7,

B IEER AL I A Y SRS, MAE, BER U R
THork, Lal, TREIHTIEER I >WT
HELMICER (P=0.001) 55 TH3. &
AL DBEOREE (%) 2ET 301, FiE
DEMZPRASBOBVHBH T DT,
HHIEEIIELBET “B AT 2lute
EorbEh sV, EOTRNT AT, RRU
RT3 EFRYEBEIPhT w3,

BB EORREESEE, 1EEUTE
NFaA X2 rEMICORAR, (£3) Zoi
DOBEORERR CHBBHIc VT, BBHEOD
SHIEBESRUBROBHEYRFT TSI,
5%, 0%, 5% , W% R VBBKREDL D ZE
A, BBFHEON%E, ZHESE GEBLAICS
UL 20BNz, 0% FEEL, 2h&
N 4 EREHICIE95% PFHRE L L.

DURATION OF HEALING

3 HECELZMEM

‘ TOTAL AGCUMULATIYE PER CENT 2 oM %
TYPE OF INJURY
575 0y 25 50 15 gb g5
MECHANICAL A8MHY 2 weaks @ | 4 weeks A 11 weeks 3 20 weeks 38 24 waeks W
LAGERATIDON 1 week, 3 weeks, 1§ 10 weeks 38 20 weeks 3f 23 weeks 3§
o 2 days H | 6 days H
FLASH BURN 3 weeks 3§ 3 weeks, W 8 weeks B 18 woeks & 23 weeks A
L 5 days BH
Burns. There were 12 fire burns and 128 RIE HNBREO I B XRBI2H, BE 1286055
flash burns. The fire burns were contact
= XKIFE X “HY, BAEEANRT AT
burns; the flash burns were due to radiant A SRR T !

heat transmitted in the visible and
infrered reglons of the spectrum.17 The

OMEERUFRMEOBI IO TEESh S

*Female work trousers demanded of all Japanese women during World War II.

FRMEREAH Y T, BORERRPPERKIER CORPEBY s hk.



vltraviolet rays caused erythema but no
burn. When an atomic bomb explodes, the
flash is divided into two periods.4 At
first there is a short blue-white flash
lasting about ¢.01 second; this radlation
does not persist long.enough to ignite the
surfaces on whieh it falls. This flash 1s
followed by a longer flash which dies away
relatively slowly.2 Starting at about 20
to 25 milliseconds, skin burns are pro-
duced, with the most severe occurring
between 0.1 and 0.2 second. By increasing
tnerements of exposure, the major severity
of thermal burns was attained within the
first 0.3 second after the bonb exploded
and the maximum severity within the first
0.5 second. No burns were produced after
the first 0.6 second. 17 Therefore,
protection from the flash hetween 0.1 and
0.6 second after occurrence would result in
noe burn., Specles differences and skin
pigmentation also play a role in the
severity of burns. Dark pigmentation at
~ the same distance caused a more severe and
more penetrating burn than light pigmen-
tation; healing also took 10nger.17 It is
Plausible to assume that the injuries due
to flash burns may have been more severe
because of skin pigmentation in our sample
of Japanese people.

In 128 cases of flash burns (Table 3}, 50
.per cent were healed by the fourth week, 90
per cent by the eighteenth week and 95 per
cent by the twenty-third week.

The majority of the cases of flash burns
healed by primary intention. About 10 per
cent (13 cases) had keloids; in only one of
the 13 cases suppuration did not ocecur.
Suppuration was present in 66 of the cases
(52 per cent). (Table 4)

Only 12 persons gave a history of fire
urns. (Table 4) No kelolds developed hut
there were several instances of suppu-
ration.

Lacerations were the most common mechani-
cal injury; 222 persons of 495 s0 injured
gave & history of known duration of
healing. (Table 3) Glass cuts repre-
sented 72 per cent of all lacerations.

IR THE U, BIHRIE, ABEEULIK
BrEtarok, BFRUEFBRET IR, 20
X2 onEEIaESNE.Y BTE B
T, FOOIE MR T AELA VWEAONE M H
T, 2OBRFIESFmE A IEREL
W, ZOMREORICECEVENYSREY, Zhid
HEEIZBBITEE T 5.2 #H20~253 VR C8E -
D, ERICAEI S CBLEBRMEFELS
DX, 01 RU02 BHETHD. BRI & TR
COMFERAE, BRMBEETHREBIEL LR
RO 03 BLUAIKR S, K#WD 05 L

W, Z2OREFRLRIUTHD:. BIOD 06
B LB ABEE LA A. HoTHREE

01 ~06 BHEzMECH LTERFAFBhIE, X
BiECLY, ANEOHEBRRUVREOBELEL
KBOBELEETS. BsREBEEECEVTHEB
LEBETLBERRBOZVEDIIEBERAED
S0k EBREEVAENIEL, A
L EOLE{phr2k Y HBBEUELRTHSH
AAOEROBEKRBFONRGRELE BEETH2L
BEbhintFERIBEEII,

BB 12655 (F3)I2BWVT, 0%iEH 4
BEHET, D% IEEI8BHE TIZ, HB%IE523
BHETIIRATBBL .

KEYOMGER T, B-BEEL>THE
WL #10% (13%)) draed FEHL, 13f§U
hHEL iz DA, KRF EAD L. KRFRD
N D, EFREEH (52%) THDk. (& 4)
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The 50 per cent level of healing was at 4
weeks, the 90 per cent level at 20 weeks,
and the 95 per cent level at 24 weeks. The
type of healing was recalled by 486
patients with lacerations. (Table 4)
Almost 80 per cent had suppuration of their
al though the majority healed by
primary intention.

wounds,

H0E B, BU% ATk EABLE, B
BEETS BRI ERORBIZoWTEELT
Wiz, (F4) REHEIBE-MERI L THK
Lad, #50%0% DIt 2.

TABLE 4. TYPE OF HEALING
#4 WHE oD
TYPE DF HEAL{HG FLASH BURNS| FIRE BURNSJLACERATIONS
S T K 18 TR

PRIMARY INTENTION
fﬁ—mmﬁ’ 59 {(4B.8) 7 281 (53.7)
KELOID, WITH PRIMARY HEALING
Fud bk, W—JRER 1 { 0.8) 0 0
KELODID, SUPPURATION WITH DELAYED HEALING .
o4 F, LR o RE Osn 0 ?
KELD|D, SUPPURATION WITHOUT ODELAYED HEALING
yodF, {EBLAFEEOEBESLL 1¢5.8) ¢ 0
NO KELOID, SUPPURATION WITH DELAYED HEALING
mAraf R {tmt%m@ﬁlﬁ 17 {13.5) 2 152 (31.3)
NO KELOID, SUPPURATION WITHOUT DELAYED HEALEING
Erod K, LHE LA AN OBES L 15 (27.8) 3 73 080
NO KELOID, SUPPURATION, MON-HEALING
myradr, {tR:TH 2 (1.8) 0 0
TOTAL ki 128 12 488

There were few skeletal injuries (total
27), and it is surmised that most patients
with multiple fractures or a single
incapacitating fracture perished in the
"fire storms". (Other fractures were
undoubtedly missed bhecause the patient
never even suspected a fracture and it was
only by x-ray examination that the diag-
nosis was made. Most of the fractures
hesled well with good alignment (15 of 23).
Only two patients had delayed healing. Six
patients had poor alignment although the
fracture healed well. The type of healing
was unknown in four.

Forty-eight patients were found to have a
complication resulting from healing.
{(Table 5 It 1s well known that many
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victims of any type of trauma always
place the blame for any illness real or
imaginary on that event. Certainly the
victims of the atomic bomb were not
exceptions. However, the psychoneuroses
and neuroses that may have resulted from
that explosion were ignored in this study.
The one patient listed as having a psycho-
blologieal complication was a schizo-
phrenie. Whether she gave evidence of this
condition prior to the homb cannot be
resolved. Twenty-eight patients suffered
cosmetic disfigurement and it certainly
can be assumed that there was some psycho-
logical overlay. The 34 cases of physleal
incapacitation were mainly due to econ-
tractures following burns.

Nid, ZeABmy L IRA R MRS AAMBICRET S
LORLHFEZADOFETCHD. HEIIZIDHIE,
Btk REoBeWtciz ok, LELEN
b, BBROSRE AL EE b S EMNEER U
MR, RIFETCIINEL Ao Bl
2L SHFEL S OFEE LTRGBS IR
MABETH2 14, HRMIIZIORAES, 607
& IR TE Y., 8L EETNREF 52
DT, HARENLEENLRABISIENL
Frohd., URLLUEAEEF SN, Zh
REE LTABESROBBEIER L.

TABLE 5, COMPLICATIONS OF HEALING
#5 BREOSHE
COMPLICATIONS MALE FEMALE | TOTAL
BB B M ® it
PSYCHOBIOLOGICAL
Rt mEn 0 1 1
COSMETIC OISFIGUREMENT
LHE R 5 8 13
PHYSICAL INGAPACITATION
GikE# 10 8- 19
COSMETIC DISFIGUREMENT PLUS PHYSICAL INCAPACITATION
R FEHERTE - Sk Bk 7 8 15
TOTAL @t 22 (45.8)|26 (54.2)] 48

Summarizing the severity of the trauma
(Table 6), less than 1 per cent were very
severely injured and about 93 per cent had
mild traumatic injuries. Certalnly this
was to be expected, as the severely
injured ¢id not survive.

Blast. Blast injuries as such have not
been mentioned. There were very few
reports of such 1in Hiroshima and this
quotation from the British Mission's
report.5 is a very appropriate one:

"In Nagasaki but not in Hiroshima, a

SMEORIEXENTZ L (£6) 1 %LTI
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rumor was current which age has made almost
respectable, for it appeared in the London
Blitz and before that in Barcelona during
the Spanish Civil War. This was that
large numbers of people had heen ripped
open by the blast, and their entraills
exposed; their eyes and tongues were said
to have hung out. Experience 1In this
country {England} has shown that blast
pressure alone does not in fact cause these
sensational effects on the human hody. It
was, therefore, not unexpected that two
Nagasaki survivors who had spoken of seeing
hundreds or thousands of such hodies on
examination reduced their claim to one or
two. TFlying debris would be expected to
produce a few sueh injuries. Cases of
genuine injury from high blast pressures,
such as ruptured eardrums, were rare among
survivors. "

EH, BEUSEFNIcERATHFo2Eez 2 BEY
LETEELS Zho0d, B idmL .
Ty FrOREBRETELALUATIE, ARSI YO
WE RO AL toFHizd T RBLEEF5-
EOT, 2OREEIER L ICHEUEFEREAS R
2hok BREICETIERTIE, REOEND
HTREBCABIIZhZEoHWBEVBEE 28
WEESZEMFRENE, #HOoT, BEATOR
EEERRIAERERREZEE S 2L DORGH
BEFHEASUIENRTRAR, Z0ERT IR
Pl1ENE2HIIRELE. 2hitTBH0Z
TlL 27k, METI3ESIRBEEL2LHY
otdmeBhbhs, EIEOoSILE, FEEREE
NIENICEAEEE 2 LERNE, BREFED
RiziiEhchor

TABLE 6. BEGREE OF TRAUMA
®6 IMBOREE
SEVERITY OF TRAUMA MALE FEMALE TOTAL
S o R HE 5% o #t
NONE TO MILD
IE kY RELT 260 (92.8)| 314 (93.0)| 574 (92.7)
MODERATELY SEYERE
e 20 ( 7.1)| 23 ( B.8)| 43 ( 6.9)
VERY SEYERE
b T 1 ( 0.4) 1. (0.3) 2 (0.3)
TOTAL it 291 338 6189
Radiation Signs and Symptoms. As menticned HEBEOBERVEIX ok, HatiaEsE
earller, radiation injury was based on 2, ek, F#, OREEORE, BHEUEE
vomiting, fever, oropharyngeal lesions, . N :
SHES : z B,z
purpura and epllation. There were 490 REITVTHALL, 40BIZERERD LS !
patients with symptoms, representing almost TILFRA E80%IZ NS, (FT) RKEFHOALIZ

80 per cent. {(Table 7) The vast majority
had severe radiation injuries with purpura
and/or epilation,
symp toms.

and perhaps other

Fever and/or vomiting were the least
significant symptoms of radfation injury,
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both biologleally and statistically, 12 and
were evidenced by 74 per cent of the
sample. (Table 8) The 50 per cent level
of these symptomws occurred within hours of
the detonation; these patients almost
without exception had the symptom of
vomiting, At the end of one week almost 75
per cent of this group had symptoms. The
60 and 95 per cent levels were reached in
the fourth week. The duration at the 50
per cent level was two weeks and the main
symptom was fever. {(Table 9)

EOMUBIZINERDD, (£8) ZhEfFEK:
2 LAHD0% I HRSBRERMIAICERSH
b, THEBEHEEZ, FRA LHIHN L EMLORE
wAHDA, 1HOFEIIZ, ZOFOTRAETEY%IC
ERAFEH b, B4BHIZIE, 90&%B%ITEL
Fo. S0%OFIC B AR ML, 2EMT, X
GIERITHEBCH D/, (F9)

TABLE 7. SEVERITY OF RADIATIGN SYMPT OMS
#7 BEBREROEE
SEYERITY MALE FEMALE TOTAL
B 5 % % % il
NO SYMPTOMS
I 2 4 B9 (24.5) 60 (YT.ﬂ‘) 129 (20.8)
MILD SYMPTOMS
LI o SRR a0 (19.7) 33 (9.8) B3 ¢10.2)
MODERATE SYMPTOMS
o S50 ) AR 0 0 0
SEYERE SYMPTOMS
1% % iR 182 (64.8) 245 (72.5) 427 (69.0)
TU'_E_?L 281 (45.4) 338 {(54.8) 19 (100)
[+
TOTAL NUMBER WITH SYMPTOMS AND
PER CENT OF 910 PATIENTS 212 (75.4) 278 (82.2) 430 (79.2}
EREFETHIEBRUSLIZ DY
PER CENT OF 490 PATIENTS
212 (43.3) 278 (56.7) 490 (100)

4908 D%

Oropharyngeal lesions (Table 8) were most
oifficult to evaluate from the history.
The final eriterion was ulceration of the
cropharyngeal mueosa. Undouhtedly many
cases diod not meet this standard. When
this type of leslon was present, the 50 per
cent level was reached in the third week
with the 90 and 95 per cent levels attained
in the fifth week. The duration of this
injury (Table 9) was comparatively short,
50 per cent beiﬁg healed in two weeks and
95 per cent within eight weeks.

Purpura, which inecluded petechiae and
spontaneous bleeding from the gums,

11
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signified severe radiation injury. It was
a manifestation startingly noticed by the
layman, easily remembered and not in-
fluenced by the age of the patient. Qver
50 per cent of the sample (Table 8) had
this symptom, with the 50 per cent level
occurring in the third week, the 90 per
cent level in the fifth week and the 95 per
cent level In the sixth week. This sign
lasted for two weeks (Table 9) for the 50
per cent level, and by nine weeks had
disappeared for the 95 per cent level.

LELFEEDENLEADLNBLDT, BRICE
BErhE-#EHE0ESILLIo>TEEESNL Ao
Fo. wtBREOSOBLLE (£8) i, TOERER
L, 50%0BEE3EEIZ, V% 0IZE 58H
2, 2 LTH%OFIEEERIZ EREEL L.
COMIEIIS0% 0TI, 238 MEEL (£9)

9% DT,

OBHEETIZHEEL L.

TABLE 8. ONSET OF RADIATION SIGNS AND SYWPTOMS
#8 AR R CERDER
TOTAL ACCUMULATIYE PER GENT
SYMP TOM £ M %
#= W 25 50 75 a0 85
FEYER AND/OR VOMITING ? hour 7 hour 1 week 4 woeks waeks
3 2 7H T gk i [t A [ b} A 3E
OROPHARYNGEAL LESIONS| 1% weoks weeks 3% weeks 5 weeks weeks
O FEME 3 @ 2 i pli| 5B | ]
PURPURA 1% weeks weeks 3% weeks 5 weeks weekxs
% OB 3 38 b | 5 |
EPILATION >1 week woeks 4 woeks 6 weeks weeks
W E i ! pl} L] A
TABLE 9. DURATION OF RADIAT ION SYMPTOMS
#9  MATREIROF MM
TOTAL ACCUMULATIVE PER CENT
SYMPTOM 2K %
R 25 50 75 80 95
FEVER AND/OR VOMITING| 6 days ? weeks 2 weeks 2 weeks weeks
S TYE plnt 51 i | i} b}
OROPHARYNGEAL LESIONS| 1 week 7 weeks 3% weeks 6 waeks woeks
1 % MR 5 o0 95 22 ol b | | bl | M
PURPURA <! week 2 weeks 3% wesks 7 weeks woeks
- pul ! A L st

12



Epilation (Table 8) was also a sign of
severe radiation injury. It was startling
and well remembered, but suffers as an

indication of radiation because there -

appears to be a relationship with age,12
and also many men are bald-headed. The
disappearance of epilation or reappearance
of hair 1s not a good end point. The 50
per cent level occurred in the second week
and the 95 per cent level in the eighth

week. Although duration could not be
evaluated, the degree of epilation was
noted. (TableB8) QOver 60 per cent of the

epilated patients lost almost their
complete head of hair. Many patients
remarked that their new growth of hair was
at first finer and of a red tinge.

In trying to relate the traumatic injury
to the radiation injury, 1t was bhelieved
that an inverse relationship might appear;
the more severely traumatized the less
severely radiated and, conversely, the less
severely traumatized the more severely
radiated. This was not borne out by
analysis.

From these results one can hypotheslze
the modal patlent in this sample study who
survived at least five years after an
atomic explosion and who was exposed within
1000 meters. This patient was a 20 to 29
jear 0ld female exposed between 750 and
1000 meters from the atomiec bomb. There
was a 60 per cent chance of being lacerated
and a 20 per cent chance of being burned.
I1f an injury occurred it was most llkely to
the head-face-neck area or to an upper
extremity. For any type of trauma the
likelihood was that the injury healed by
primary intention within four weeks. There
was very llttle chance of any permanent
complication of healing.

There was an 80 per cent chance of some
radiation sign or symptom appearing. IT
there was fever and/or vomiting 1t prohably
started the first oay (vomiting) and lasted
two weeks (fever). If there were oro-
pharyngeal lesions they appeared within
three weeks and had a two-week duration.
Purpura would be apparent within three
weeks and would last three weeks. Epil-
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ation would begin within two weeks and
would involve 76 to 100 per cent of the
scalp. :

This modal patient would experience
severe radiation and mild  trauma.

Several other studies similar to the
present one have been made. It 1s of
interest to compare the results. Table 10
lists the percentages of radiation,
meehanical and thermal injuries found at
different times by various Investigators.
These results were compared in the groups
exposed through 1000 meters. An excellent

COE—- FHEEEL, FRLIBMERLBED
WEERZGATHHSI.

AFECHEHULAMOFEN T b LN,
FRODFBELIIET I 2 LIEAKSZ Z L LB
hbhd., Bl L OFEHICEDRL HIGIZEH
N7 RSHREE, BMNEE, MBEOESFE TS 5.
I b ORI, BL X 1000 m LA o BEME e

TABLE 10, COMPARISON OF PERCENTAGES OF INJURIES FOUND AT DIFFERENT TIMES
BY VARIOUS INVEST IGATORS
#*10 HEMMNORI B THBELAEEOTT O
LK J.i.2-5.0. %01 1.c.1 HATANOG ABCC**®
AUG. B, 1945(AUg., 8, 1945 SEPT. 1045 NOY. 19435 JAN. 1955
19454 8 A6 H | 194588 A8 A 194589 A 1945#11H 195541 H
TYPE OF INJURY TIME ELAPSED #3 L ~EFR
Hignon % DEAD BEFORE| % ALIYE AFTER| % ALIVE AFTER|% ALIVE AFTER
20 DAYS 20 DAYS 104 DAYS 5 YEARS
WHLHAOEEE|20BUEnERESE| W4EBLEO SELEOERS
% % HHEEY% %
RADIATION
P 100 95. B1.2 24.7 79.2
SEYERE RABIATION SYMPTOMS
3 FE o) B BHERTE IR - 58.5 75.2 - 69.0
BURNS
KB g 90 57. 25. 1 18.0 24. 4
MECHANICAL '
Bl - 57. B1.8 71.8 88.7
*lapanese Investligation Group **)plnt Commisslion ssdpresent Repost
* | A 38 7 6 “ SREEMH R O#RE

survey hy Snell? could not be used, as his
closest surviving group was exposed up to
1.0 mile (1600m). The Hatano survey6 had a
sample of 100 people, 91 of whom were ex~
posed within 1000 meters. Flguring that 10
per cent were exposed beyond 1000 meters,
this percentage was used to exclude the
injuries that survey listed for the entire
sample. As ean be seen in Table 10, the
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figures of the Joilnt Commission and this
report are very similar. However, over-all
there appears to be an inerease in me-
ehanical injuries and a decrease in thermal
and radiation injurties. The increase 1in
mechanical injuries could conceilvably be
due to the patients remembering injuries
elther accurred or imagined and not re-
membered five years previously, although
this is very doubtful. The decrease in
complaints due to thermal and radiation
injury could be due to lapse of memory.

CEMLTWE., LAaLads, Fh s Rl
SHEMIISE LRI L, B8 RO K SR BEEFE,
B2 LTwaHicBbh s, BaEEoENE
KEEOERBEFEE L AP X TR LEE
/LA, SEMCECREEELRELT
WihohkkbriMntvs, ZHICREDT
X EREHMH L, BREEURARBEDORD I,
BEFAORIBIZ X ARMOBKIZEZEDOTHA .

TABLE 1i. NUMBER OF DEATHS BY TYPE OF INJURY AND EXPOSURE DISTANCE
%11 BEORNEUHRBRIEMMOIETHK
DISTANCE FROM HYPOCENTER IN METERS
MO LD OER (n) TOTAL
INJURY {§ &
0-250 | 250-500 | s00-750 | 750-1000 #
BURNS
Ko 0 0 1 ¢(33.3)] 2 (65.7) 3
RABIATION LNJURY
Bt s 1 ¢ 3.2) 2 ( 6.4)| 2 ¢ 6.4)[28 ¢74.0) 31
RADIATION {NJURY AND BURNS
Bt R Ok 0 0 1 (14.3)] B (75.7) 1
NEI THER
%L 0 1 7.1)] 3 (23.1)] 9 (69.2) 13
TOTAL 8 1 3 7 43 54

There is another possibility which must be
investigated: have the groups which were
exposed within 1000 meters with radiation
and/or thermal injuries been dying at a
faster rate than the groups wlth mechaniecal
injuries or no injuries? In an effort to
see 1f such a hypothesis could be advanced,
all deaths of the exposed population within
1000 meters on the ME-55 program were
collected. Of the original 10350 contacts,
54 were dead. The various groups are
listed in Table 11. The groups are so
small that 1little can be said. There 1s an
assumption that must be made: all patients
flash-turned below 1000 meters undoubtedly
had some gamma radiation. At the present
time ABCC is making a detailed analysis
of all deaths ocenrring in Hiroshima since
It is from this
analysis that the answer to the question
posed previously will he found. One other
attempt was made for a partial answer. The

the atomie explosion.
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Metropolitan Life Insurance Company was
asked about the death rates of survivors
from the Texas City disaster, the Coconut
Grove filre and severe automobile accidents.
Their reply was that they had no infor-
mation available and did not know of any
group that might have such information. It
would be of interest to know the effect of
flash alone or with radiation injury on
survival rates.

SUMMARY

Atomic bhomb victims who were exposed
under 1000 meters and survived over five
years were reinvestigated. There were 619
patients who comprised a total sample.

Mechaniecal, blast, burn and radiation
injuries were evaluated a&s to onset,
duration, severity, body area affected and
type of healing. The modal patient
experienced severe radiation and mild
trauma.

Resul ts were compared with similar
earlier studies. The question emerges as
to the possibility that patients exposed
within 1000 meters with radiation and/or
thermal Injuries have been dying at a
faster rate than those with mechaniecal or
no injuries.

A short history of the development of the
Atomic Bomb Casualty Commlssion 1s in-
cluded.
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