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So.Tetimein the early morning hours of 1 March 1954,an atcxuicweapon of

unlcacwncomposition was detcnated on 13i’kiniIsland. According to unofficial

versions, the bomb was of immense power~

Some 80 to 110 miles east of Bikini, a Japaznesefishing vessel had put

out its lines.Upon seeing the flash the shipts captain ti~qediatelysteered the

ship towards the East akay from the island. Approtiately two h~urs later,

whil~ the crew was feverishly bringing the lines and catch aboard, the sky

darkened and there was a shower of fine ash-like material lasting four and a

half’hours. me crew stated the “ash shower!’came ta+ards them propelled by

and East wind.

k%en members of the Shipts comple~ent began showing etidence of eye irri-

tation, r:alaise=nd nausea, to be followed later by skin ~igmentation and:

vesiculation, the vessel sailed for its home port of Yaizu, Ja@.n. On this

return t.tip the crew Jmemberswashed the dec!<s,bul.kheaas,cluthing, and tF.em-

selves in an effort to rid themselves

Yaizu, the shipls captain ordered his

checkups, before going to sea again-

of some unkcwn factcr. Upon laniing in

entire crew to the local hospital fGr

The siams and syuptoms of these ::.env:ere

hi~~ly suspicious of radiation sickness, to the lccal physicians, The two

sickest crew,.enwere sent to Tokyo which started a chain of ever:tsleaMrg to

the realization that the crew, vessel, and catch had been cGnta..i~ted k<th

radioactiveaaterials- Steps were iu:-:.ediately
.

fish (Dsinly tuna and shark), though the crew

taken to confiscate the car;o of

had partaken of snaller fish

cau~ht during the fall out.

The si~tificance of this unfortunate incident cannot be over esti:.atsd

because of tinefolloh5.ngfacts:



..

1. For the first time a population has been subjected to a b.ighlyradio-

active fall out for an appreciable length of time~

2. This small population MZS xly radiated and there could not be the

other factors of blast and heat~

3. ?nis radiated group, because ‘f the circ’wstances, was forced to live

in a radioactiveccmtaminated shelter, WGZ? radioactive clothes.,~eat radio-

active food, and wash with radioactive k=tero

l+. For the first the a gr~up has respired in a radioactive atmosphere for

several hours.

5. For the first time a group has eaten hi~hly radioactive foods-

6. ‘lhercis the

East from an e’~entin

it from the Zast.

7. !TCWky~~the

the r~diation effects

$. Lastly, what

of days or years; but

highly relevant question Of a shiP fleeing t~~ards ‘he.

the ‘i~es~running into a ra-dioactivedust co~ing toxa@s

signs and sjn~pt~:-!sof the fall out effects differ frcm

of the ‘~i~~~kkl~ =qd !la~asa!dhoLbs?

‘willbe the ulti~.atefate of these men not only in terms

in terms of their age of death, cause of dsath, procr:ation$

g~n~ticm.utations~etc~?

At the request of the l.to~’ic;ner~ Co-::lssion,fihedirectcr of the Atc;:i~

%nb Casualty Commission was asked to proceed tc TO’KYOto detei~ine the ccndi.tion

‘of“two.:atiats who were reported to be there. Ee was ir.st.’uctedto :.a!<e,~~
-.

careful an appraisal as he could of their present status and of their pro~ress

sin;e arrival on March 15th* These two patients I...=re considered to he the .ost
..

seriously injured of the crew ar.ahai ieen taken :0”TOKYO u~i=rsity Hos@tal

where Japanese experts would be responsible for tl-.eirexamination and treat.:.=nt.

-T- — --” “ - -v,‘2:, .,



It was indicated that after this survey that it would be highly desirable tc see

the other rr.mnbersof the crew at Yaizu; to .nakeappropriate examination of them,

and to render any assistance possible to all the patients. Tne ship l’i?ukuryu

;.larulI-s to ~ .T.o.qitoredfor evicier.~eof

on all the above to be sent to ‘Jashin&ton

Lrrangexents to get

a C-47by the USAF which

at the airport at 13000

this activity were:

LT. Jack J.

Dr. Seiichi

Dr. Takashi

to TO@O quickly

residual radiation activity and reports

as eqetitiously as pos’sible,

were facilitated by the assignment of

brought us to Tokyo on ?hursaay, Narch 18th, landing

The team selected from A.B.C.C. staff to take .=rt in

Le~s, USNR, Acting Chief of }kd.iCiXY2

Shimomura, General l!edicine- bilinaal

Fujii, ltedicine,Hematologist - bilingual .

Lb-. Kary Sears, Xedicinej ~!eriatalogist

Fiss Iktsud Tsuchitcri, Laboratory Technician, very ex,lsrienc:d
hei.atologist

examine the patients at Tokyo University Hospital on Hrch 16th, Dr. l;asao

Tsuzuki \.ascooperative and helpful. A complete physical e~~nation of th2se

patients was obtained and is here subtended in the body of the reporte

There being no radiation physicists in the A.5.C.Q. group, assistance ii~s

asl:edof the Armed Forces. General Standlee offerea the services.of ::Lenin

his Command&o had been trained in this discipline. CQonel i~c!tinch~,as;jut

in char,geof this group, The Air Force also supplied a competent team under

Lt. Col.Arthur l<eek.

The second phase of the investi~ation at Yaizu was carried out.on ;:ar~~~~.

A c-!+’7plane took us down and back. The ~~~ic~ grouD ar.dthe ratiiationF?,2..L:i.:tz

—



were joined by !lr.Nakai~zuti, Dr. Na@. and Dr. Mati for coordination of this

effarto Dr. Nakaidzuni, profess6r of Radiology at TOWO University, had moni-

tcred the s’hipand had seen the patients several times since they had landed

on March lf+that Yaizu. Dr. Nagai and Dr. ;Iakirepresented the National ~-

stitute of Health (Er. I:akiacts as Co-drector of the A.B.C.C* in Hiroshima)*

Dr, }Jakaidzumiwas of the greatest assistance to us. He guided us over the

ship, ~fi~ate~ the spats -~ich were of special interesto He allowed us to

tske whatever sar.pieswe desired. He c~rciuctedus to the fish market and Dade

available the fish h%ich had been saved for scientific purposesc He took us to

the hospital and had the physicists use their c~iger :amters on the hair, nails,

etc., of “thepatients~

All 21 patimts had been assembled in the hospital there.. Fo~ of th~ ~~~t

seriously injured acccrding to thsir lC-+

sample of the re.naining15 patients were

in the body of the repcrtc

The report of the radiation studies

white counts, ana three others as a

examined. This s~udy -willbe added

will be supplied by Colonel Xeek. Dr.

I;akaidzunihas promisd to give us complete infor:iationon his fionitoringof the

ship from the first date he exa.rinedit up to and lr.cludlnghls last e-xa~=natlor.
. . . .

as of l;arch21. This will be added to ColGnel lieeklsrepc~t.

US DOE 4QCH1VES



In the following accounts of ~Aat befell.various crew+embers of the

~lF- Yfrutl, it must be strongly emphasized that of all the 23 men cnly the

t-~oTokyo patients were adequately exannined, Even in these latter cases, all

laboratory

generously

reviewedc

reports are from the Tokyo University Hospital’s charts} ‘;~hichwere

opened to the A.2.C.C. physicians. The 21 cases at Yaizu were sketchily

There were seven less than adequate case histories and physical

exa.-tir.ations.The A.2.C.C. persoxnel xere not allol:edto perform any laboratory

tests. 3ecause of the restrictions in time and examining facilities, the four

patients with a white blood cell ccumt below 4000 at any time (most severe

catagory) and three other patientss whose white blood cell counts were within

the norxal range (less severe sata~ory) k-eree=~ned. Thus a total of nine

cases wsre seen, -:

.I!WUDA,Can,jiro T-1

MS patient felt well until 1 l~arch1954. At absut 4 a.mc Xarch 1} 1954j

he Sawa reaf’lashOn thehoil~~~~t~ ~~e ~~st(tiliswas through the cabin tin-

dew). He i!i~mediatelywent out on the deck and through dark glasses viewed the

flash, which continued tc he +dcat for three r,inutes. The skipper of the skip

thou~t the flash was due to an atomic bamb and, therefore, ordered the bringing

in of the fishi.nGlines. Five minutes after the flash there was a loud blast

hours l~ter the patient noticed a darker.in~of the’sky and thee there was a“
-—

. ..-. ,,,-
..-. -., i-.. ● �✍



,

6-”” ““..—.--..... .-

While the patient was working on the deck he pieced one towel on his head,

another twel around his neck. He was wearing a rubber overcoat, a sleeveless

U,ndei-shirt,a cotton fundoshi, cotton ur?.arpantsjcotton @ove3, and long rubber

boots tG the knees. He was not wearing socks. Around bGth wrists he had -

Iu,ide (3.Ocm) rubber tards. His entire body was soaked with sea water and

swat. Ee stztes ‘~is

of the dmpness. The

Due to irritation his

pain. He, therefore,

it
body was covered by the falling ash and/adhered because,—

ash particles were pencil point in size and rather Unifomn.

eyes began to smart, t!-.entear, and finally ihere was

covered as nmcn Gi’his face as possible with another towel.

The lines were finally brought in at a’~out10 a.m. Tne decks were washed

clownwith sea v,zter, The patient then washed his head and face with saa L’.3.ter

‘fmaogen;t.ana ,- Thm he ~..wntto his bunk, took off his clothes, except for.ihe

This r.~.ttingcontinued

YE:Zll●
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the fali-cuto The aiet was suppie~:.entedwith concentrated vitarin prepzre.~ions.

The fresh ~.atertanks were filled in Japan. T~-esetar~s I{ereiu.-.pedand re-

filled in Yaizu on Larch 1.4.

On physical examination there we.sseen a well.developed uuscular young

Japanese man who appeared older than his stated a~e. His temperature Was

98.8,pul=e 72, BP 120/70. There xcrc zcneiform lesions on the face, chest,

and back. Over the left ear ana
--
--

~ere sr:.allvesicles; the skin in

a purulent sanguineous:ateria10

on the exterr.alauditory -eatus area there

these areas was cracked and swollen drairing

Over the rsst of -tiheface there was seen

ciesqua-.ationof dark muti.dy

layer of skin in view. Cn the abdo~.enin the ‘celtlineregion

,,

u.S:3C)E ARCHIVES

noc:al pigjwnt

there here
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C.3 to 1.G cm. slightly raisea ~agenta or pqcle, circular lesions, tiich were

not tender. The heir on the head liasclosely cropped and over the

vault was seen a large stellate shaped crackirigof the skin of the

center of this star teing a lesion approximately three centimeters

half centimeters covered by a raised golden flaked discharge. The

running out from this center were covered with a similar z.aterial.

cranial

scalp, the

by two ana one

branches

Tlrisentire

area was tender and boggy. Over the wrists, on both hands, and also at the base

of the toenails were sr.allcolorless to purple vesicles on a red back~roundc

Cn the base of the left throb, dorsal surface, there was an ulceration about 2.5

centimeters by 2 centtieters covered by t:hatappeared to be norusl granulation

tissue. There were rtanydiscreet firm non~encierlymph nodes in the cervical,

axil.lary,epitrcchlear, and inguinal lymphatic chainse The left ear was des-

cribed a’~oveand in the left auditory canal },asa purulent san~guinoustiischarge.

‘Thesclerae were muddy- There was a slight injection of the conjunctival. Tine

fundi revealed increased perivascular sheathing of the arteries. In the n~sc-

Dharynx there were no petechiae. The tonsils were r..oderatelyenlarged. The.

corners of the ii.outhti-erecracked, cr-ustedaixibled on slightest ~ouch. On the

chest wall at the junction of the sternum and the second rib on the left kas

a cyst-like sass lying beneath an acne scar. ‘~nelungs were clear. The heart

kas not enlarged. The rate and rhythn were reeglar. ‘i’hesounds were of :ood

quality, Th~re was a grade II systolic mxmr zt the apex and along the le~t
--

sternal border in the fourth anc fifth interspaces. The akdo:ienwas well

rcuscled. The liver was ciowntwo fin~er breadths (3 centimeters) below the :J~:~l

.:~r=m~n in the pid-clayicfiar fine;it was nGntjendero The spleen edge could

. . . . .
/



just be felt by the finger tips under the left costal margin; it was not tender.

On rectsl examination no r.asseswere palpable. Anoscopy revealed an internal

hemorrhoid,and some erosion of the rectal mucosa due to instrumentation. Both

hands were ~.arkedlyswollen ad could not be closed. They were not tender. At

the base of the right thuxbnail, under the nail, was a sr.allhemorrhage. The

reflexes were physiological-

Laboratory Reports: See Appendices

YAILL_i~~,Tadashi T-2 (To&o Case)

At around 4:00a.m. of 1 Xarch 1954,this patient who is chief engineer

stopped the shipls en:ine and went up on deck. He im.ediaiely noticed clcuck
/

on the horizon to the west. He saw no flash, and noticed no lminosity ~ithin
.-

tne clouds. ‘TFierewas no definite mushroom

after arriving on the deck he heard a loud,

follcl:edby two li~ht reports. ‘.The~at$ent

shape to the clouds. Three ~inutes

dull eqlcsion which was izxz~

st=tes that the direction of the

flash as seen by others was ~ checked on charts and proved to be in

the direction of Bikini; they surmized that this mi~ht be an atomic explosion.

It was deciaed.to move tieaiately and the patient went sown to the enztineroom

and started ths engine. The ship advanced toward the east, and the patient

. . .
~y began to help the other nenters of the crew in raising the fish Iir.ss.

I.kilehe was %:orkingon deck the patient noticetithat the clouds gradually s~rezd

over the s~- from the west, until ali,ostthe entire SW was covered except in

the east, l.herehe could see some clear sky- At atiout6:OO a.m., a fine,

whitish cust began to settle on the ship, blown in by a very slight \\incifrom
.

the east+

/.37
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At this the the patient was dressed

brim, cotton undershirt with long sleeves

drawstring, cotton underpants reachtig to

‘.f.,,>:, $ - :
- : ,+:. . . . .. .. . . . . . .

as follows: heavy cotton cap with

to the wrist, cotton boxer shorts with

the ankles, heavy hit cotton socks,

heavy rubberized overalls covering the front of the chest and the entire lower

half of the body, rubber boots reaching to just below the knees, and cotton

gloves. Durin: the period when this aust was falling, the patient was working

on deck ~,iththe lines and ropes; his clothing

water; the dust adhered to the patient’s hair$

patient also got ciustin his eyes which caused

and body were wet with sea

face, wrists and clothes. !Ene

imzediate mild smarting. Me

patient worked in this falling dust for about four hours, from six to ten a.m.,

auring which time he had breakfast under

believe dust entered the food or the tea

At ten a.m. the work was completed.
.

had J~ovedaltiostten miles to the east.

a roof with open sides~ He does not

which he drank at that ~eal,

During this four-hour psrioa the ship

I%e ship was then put on a course

‘rdirectlyaway from Bikinin, and

out of the dust fall~

In the ~=antime the patient

after apprmi-mately a half hour

had reir,ovedall of his clothing

the ship was

except for the

shorts, and washed his face, hair and hantistith sea water from the ship~s hose,

using ‘%onogen$’(detergent). The patient then put on

his shorts, which he wore for three more days. After

the patient rested h his bunk for about tnree hours.

tired and nauseated and vomited once, bringing up his

notice any blood or dark material in his vorlutus,~,.,He“. ...

fresh clothing except for

changing his clothese

‘Jhenhe a~ioke,he felt

bredcfast. liedid not

felt better after vomiting,
.*.. .,

but for the rest of the trip, until’%= lanaed~ he complained of becoming ‘feea-

sickll~cithrild headache and mild nausea whenever he was in the engtie room.

i
‘.
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At this time the patient was dressed as follows: heavy cotton cap with

brim, cotton undershirt kcithlong sleeves to the wrist, cotton boxer shorts with

drawstring, cotton underpants reaching to the ankles, heavy knit cotton socks,

heavy rubberized overalls covering the front of the chest and the entire lower

half of the body, rubber boots reac’hingto just below the knees, and cotton

gloves. Durin; the period when this aust was falling, the patient was ti:orking

on deck i,iththe nines and ropes; his clothing

water; the dust adhered to the patient’s hair,

patient also sot aust in his eyes which caused

and body were wet with sea

face, wrists and clothes. T%e

tim.ediatemild saartingo The

patient worked in this falling dust for about four hours, from sti to ten a.m.,

during which time he had breakfast under a roof with open sides~ He does not

b~~eve dust entered the food or the tea which he drank at that K.eal.
::

At ten a.m. the work TEUScompleted. hrin~ this four-hour period the ship

had ::ovedahost ten miles to the east. Tineship was then put on a course

ntirect-y awaY from Bi~~~, .=P-Qafter approximately a half hour the ship ‘~-as

out of the dust fall~

In the ~santine the patient had reii,ovedall of PAs clotilingexcept for the

shorts, and washed his face, hair and hands with :ea water fro~ the shipts hosej

using II;;onogenll(detergent). T[lepatient then put on fresh clotiiingexcept for

his shorts, which he wore for three more days- After cfenatinghis clcthese

the ~atient rested h his bunk for about three hours. ‘thenhe a};oke,he felt
--

tired and ntiseated

notice any blood or

but for the rest of

and vomited once, bringing up his breakfast Ee did not

dark material in his vo~i~tus. i-ie felt better after vomiting$

the trip, until he iantied,he co~plained of becoming ‘teea-

sicktti~ith~ild headache and mild nausea whenever he was in the engine room.

. .

3b



~m -;
“s ,y.,..’ ,, .-F *4--

--, —--J- .-.. ,..- .:~-:,’,t--:---------

The ship reached Yaizu at 5:00 a.m. on the fourth of March. The patient

went home, took a bath in fresh ~ater, ustig common toilet soap, and als’owashed

his hair. He then had a haircut (regular long). The patient then went to the

Kyoritsu Hospital in Yaizu, together with other shipmates, where he was examined,.

and medication applied to the ear.

On 15 March the patient was seen fi the out-patient clinic of To@o University

Hospital and was advised to enter the hospital for examination and treatment. He

returned to Yaizu that day and returned on 16 Narch to be admitted, to the Shhizu

Surgical Service of Tokyo University Hospital. Since adnission the patient has

had no complaint except for changes b the skin lesion, with increase h pigmenta-

tion, and some spread of the lesions in the hands.

The patient has had daily baths at this hospital, has had his hair cut short

and nails trimmed. Several blood counts ani tone rfirro-w-aspirations have been

~,?q=-.-”. Hon-sFecific medication has been applied to the skin lesions, and the

eyes are being treated daily with boric acid soluticn washings.

On physical examination there W= seen a k~ll developed and

Japar,esemale. “.FLStemperature was 99.0,ptise 84, BP 135/60.

muscled young

On the head was ‘

a ~~elldem~~ated ama cor:o~ete~yarO~d the crani~ where his hat had protected.

Flisscalp. The uriprotectedarea showed a darkening of the skin with some slight

desquamtion wt!ichrevealed winatappeared tc be a normal pi.mented skini On the

back”of the neck there

swelling with cracking

there v.-asa sanguineous

was one small discrete pustule. %th ears showed slight

of the skin. L-.the left ear the skin was eroded and

purulent discharge; this t~~e discharge was also seen in

the left auditory canal. Eoth hands showed sone swelling; bowel-eron the palmar

jurface of the left second, thiti and fourth fingers, there were huge blisters

ingers w?.ichhad a greenish gray hue. Over the ‘oeltline

b
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/ of the abdomen anteriorly there were seen discrete dark pu~le circular lesions

ranging in size from 2 mill1ueters to approximately 1 centimeter which were non-

tender. There were discrete nontender nodes in the cefical, axillary, and

inguinal lymphatic chains. The eyes were clear and showed no si~s of inflamma- ,

tion or discharge. The fundi were not remarkable. The nasOpha~ showed no

ulceration or gingival bleeding. The pharynx mm slightly reddened. ‘Thelungs

were clear, the heart was not enlarged. The sounds were of good quality. ‘Therate

and rhythm were regular. There were no murmurs. The abdomen ms well muscled.

The liver ed<e was palpable 2 centimeters below the costal margin; it had a sharp

edge, felt

fingertips

there were

soft, but was not tender. The spleen edge ~~asjust palpable to the

and was not tender. Rectal examination revealed no masses. on arluscopy

seen some erosions from instrumentation but no other bleeding poin%s.

“Lllereflexes were

Laboratory=‘JuAc:

physiological.

See Appemlices

YAIZU CASZS

ANDO, Sabum

On I:arch

reports. The

(T-3)

1, 1954, this 3 year old fishern-an

ca~tain

V:earingrubber pants,

Z+ hours later a fine

saw a flash followed by three

of the ship ordered the lines on board and the patient wor~+ed

a shirt, robber sleeves, cotton gloves, a straw hat. About

ash began to rain down on the ship. Byl_l:30a.m. tk.elir.es

.’ were reeled aboard. The patient rercwed his shirt and paiits,
\

face iith sea water and soap, and went to bed. C-nawakening

washed his hands and

he cleaned ropes

which were coated with ashes.

kring the return trip to Yaizu he bathed t~.icewith tap water and soap,

J two to three tizneswith,sea water and ‘rl<onogenll.

Following the exposure to dust there =s e;-epain, tearfig~ and a hea~~ J“’-l-C’A

.

..-_ . .
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discharge which increased until March

our to five dajs

brown color. %is is still evident.

14 and then gradually subsided.

he was told his skin was pigmented a muddy

About the same time he had nausea and vomit-

ing. There was never any diarrhea, constipation,

petechiae or purpura.

Nhile abo.afisiliphe trimmed his nails once;

fever, gingival bleeding,

after reaching port - three times.

On Ysrch 1!5,he entered the hospital in Yaizu because of the pi=qentation and

eye pain} and swelling of the skin around the mouth, over the wrist and right

index finger accor$anied ‘Dyitching and pain.

On physical examination

man. Around the mouth, over

and posterior aspects of the

there },asseen a well developed and muscled Japanese

both wrists, on the filgers, and on the anterior.

neck there was seen erythematous and vesiculated
.-

les~ons. The aiiteriorcervical, @nary, inguinal nodes were er-larged,firm,

and nontender, The ears, particularly on the left side, showed the cracking and

swelling of the epitheliums. The eyes were clear and showed no evidence of inflam-

mation or discharge. The fundi were clear. The nasopharynx showed no ulcerations

or gingival bleedi%~. The Y.carta-d l~ungswere clear. In the abdomen there were

no organs or masses palpable.

Laboratory T;ork: See Appendix

WiTTORI= ~a~eji (T-5)
--

This 36-y-earold fisheman

mer.hers. He has dressed with a

fiere v:ereno areas of tenderness.

was exposed at the same time as the other crew

cotton shirt, cotton pants, cotton shorts, cotton

socks, and rubber boots. (He had no rubber overalls.) He had wrapped

head a towel which left the top of his head uncovered.

Lurin~ the fallout he was on the,outc!eckof the ship except for a

around his

meal.

US DOE ARCHIV=



Later that same day he began to have smarting of the ~yes, This was followed by

mild malaise far three days. At no time did he have nausea, vomiting or any other

gastrointestinal symptoms. On the third day after the ash showerhe washed his

hair and body. On the

there was epilation of

the scalp had a serous

fourth day the scalp began to itch. On the loth of X!rch

the parietal region. On e 14th of March this ar

discharge. At the same time both bars and the neck began

to itch.
~-”

On the loth of I!archhe began to have itching

both insteps and between the first and second toes

tin’ethe patient has no complaints except for some

and darkening

of both feet.

discomfort of

of the sl~ on

At the present

the eyes on arising.

Physical etipation revealed a well developed, well nourished young man.

On the top of his head was an ulceration aFprotimately 2.5 centimeters in di;-meter,

farious areas of the scalp were epilated and around the neck, mid~aist, and Cir-

cumoral regions, there was a tblck white pastewhich had been used to cover

vesiculated sreas. Nlere were a few vesicu~ations under the left nipple. The sub

mandibular, supraclavicular, anterior cervicals, axilla~, and inguinal lynph

nodes v:erepalpable. There was one l~rge right posterior auricular non-tender

node. The eyes were clear except for lacriration. The fu.rdi,nasal-FhaKWX> lungs)

and heart were clear. In the a’~omen the liver was felt two finger-breadthsbelow

the costal rrargin. Though the spleen was not palpable, it has enlarged to percus-

sion. There were no other masses felt.
=

Laborato~ l~ork: See Appendix
i

KISAKI, Yoshio

At the time Vihen the f.Z~out be~e.in,this 29-Jwear OM pati,er.twas dressed as

follok-s: wide-brinmed hat, long-sleeved cotton and wool shirt, rubberized over-

alls, cotton pants, cotton s}.orts,cotton socks, and mbbc!r boots. This patient
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wcrked on deck throughout the fallout. Afterwards he changed his clothes completely

but did not kash himself except for his face. On the following day he developed

a mild headache, mild ralaise and occasional mild nausea. There was no vomiting

aridno diarrhea. The.patient noticed epilation for the first time on l.%rch20.

This patient took a bath and washed hinself thoroughlyon the second day

after the fallout. He had a hair cut on the 17th of X!rch at which time he trimmed

his nails.

Physical exmir.ation revealed a well mscled,

man. Over the entire left ear and on the anterior

well developed young JaFanese.-

and posterior neck areas were

erythemtous and vesiculated lesions. The anterior cervical,

nodes were enlarged bilaterally but were nontender. The eyes

tearin~ or si~ns of inflammation. The fundi were clear. The

s+iowedno gingival bleeding and there were no ulcerations.

clear. In the abdomen no masses or organs were palpable.

axillary, and inguinal

were clear with .no

nasol pharynx .

The heart and lungs were

There v,asno tenderness.

Laboratory !;ork: See Appendix

SAITO, &ira (T-M)

This 25.Yean old Japanese fisherman at the time of the fallout was wearing a

shcrt-sleeved cotton short, a long-sleeved thin cotton shirt, shorts, and cotton

pants ● Cver all were the rubberized fishernan~s tunic. on his feet he had cotton

socks and rubber boots. For the first two hours he wore a cotton cap but then

~wrapped-
z, replaced it ~~itll a xrz-around towel. During the dust fallout his eyes began to

sr~rt and subsequently there was pain. For two or three days he e~erienced m.laise,

slight loss of appetite, aridnild nausea but no vcriting. ‘“henthe cre-;’s-c:;: .

finished during the fallout, he changed clothes and only washed his face. ~.e f~l-

loltingday he took a bath; while bathing he washed htiself thoroughly and re~ested

\, .

Lp’



this process once more before leaving the ship. on l$arch17th his hair was cut

and his nails were trimmed. The third day after the ash shower he began to notice

darl:entigof his skin. About Marvh 10 lesions consisting of erythematous and

vesiculated areas appeared on the bends, wrists, ears, and portions of the neck.

He noticed epilation for thiefirst time on March 9. At no time did he complain

of oropharyngeal lesions, diarrhea, petechia or purpura.

?h~sical examination revealed a well developed well nourished young Japanese

male. Over both ears, around the entire neck and palmar services, of both hands

were vesiculated lesions, some desquamating. There was Qmphadenopathy along the

posterior cervical chains in the axillary areas and inguinal re~ions. A right

supra,clavicular node was also palpable. None of these nodes were tender. The

?Yes ~-em clear and s~~owedno signs of inflammation or thick discharge. T%e=fundi

were not remarkable. The nasal pharynx showed no evidence of ulceration or

gingival bleedtn~. The heart and ltigs were clear. In the abdomen the liver and

spleen }.=renot palpable. There were no other masses.

Laboratory l’~ork:See Appendix

WZUIKI, Sninzo (T-19)

This Z?-year”old Japanese male fishernan on the

deck when he saw a flash on the western horizon. He

a fitie

cotton

mbhe r

/

morning of March 1 was on

-.,asworking on tk.edeck when

ash shwer be@n a few hours later. At that time he ~:aswearing a white

shirt, a cotton hat, cotton Z1OVSS, rubberized fishing Fants, and high

boots, Followi~= work he went to his ‘m.nkand stripped of his skirt and

proceeded to wash only his face and hands. Subsequently, hm[ever~ he l.@shedhis

:ntirebody five t~~,eswith tap xater and Wonogenif. Folloyfinghis exposure his

eyes ‘Desarnto secrete a thick yellb>idischarge. Sis skin became a dark m~d color.
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Four days after

Because of this

with vesicles.

the fallout, both ears and the occipital region began to itch.

he cut his hair to a short length and found these areas covered

The occipital area showed epilation later.

On the first day following the fallout he complained of a headache.. He had

no appetite and occasionally felt nauseated. On l<arch4 he vomited one the. fiis

made him feel better and by F&rch 10 he states he felt well. The epilated area

of the scalp increased in size. On Narch 15 he noticed pain h his finger joints

and over these joints there was a black brown pigmentation. T“e hands and fingers

showed a localized warmth. He rernenbersno diarrhea, no

no purpura.

Cn ph~sical examination there was seen a young well

man. On both eaq, on the posterior aspect of the neck,

fever, no peteckia and

developed muscled Ja~nese

on the occipital area

dnd on the eniire hands there were szcall‘vesiclesand small areas of erythema and
.“

desquamatinn. The scalp ].asepilated on the cccipital region. The axilla.y:and

inguinal nodes were enlarged bilaterally. There were several ri~ht supraclavicul~r

nodes. ~Uoneof the nodes were tenderj The eyes were clear and showed no in:7.&n-

m.ationor yellow discharge. Thz fmdi were abnormal in tb.att~-earteries s’no’~ied

marked perivascular sheathing. The oropharynx shoved no ulcerations or evi?e~.ce

of gingival bleeding. The heart and lungs were clear. In the abdomen there ie.w

no organs or masses palpable. TQere k-asno tenderness.

TAKAKI, Kaneshi~e

~ This 3C-year

See Append&

(T-21)

old Japanese fisherman ~.ason the deck when he

a westerly direction. This flash was followed by a loud report.

uth.erme:bers of tilecrew working on ib,edeck. He went below to

and while t}.e fall on the ship. After restin~ <or two hcu:-~1-

.
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returned to the deck and to work. At that time he~was wearing a cotton cap,
.,

undershirt, sweater, cotton pants and cotton gloves. After work he washed his

hands and face with seawater and Wonogentt. subsequently he washed the rest of

his body three times with seawater. TWO or three days later he began to have

itching of his lips and ears. There was slight darkening of his skin. He had no

nausea, no vomiting and no epilation. On Karch 19 he began to experience a thick

yellow discharge from both eyes.

On physical examination there ~>=sseen a well developed

Japanese male. Around the south and on the posterior aspect

and muscled young

of the neck were

erythenatous areas and gnmps of vesicles. The submandibular, anterior ce~lcal

and supraclaticular nodes were palpable bilaterally. There was a small left :

=Ditrochlear node. None of these lymphatic were tender. The eyes were slightly

injected. The nasal pharynx showed no ulceration or gingival bleeding. The lungs

were clear. The heart VES not ,enlarged,the sounds were of good quality; in the

third left interspace along the left sternal border there >,-asa grade II sj’stolic

murmur which was not transmitted. The rate and rhythm were normal. In the abdomen

there were no masses. The spleen was not palpable. The liver was down two finger

breadths below the costal margin but ms not tender. No other organs were palpable.

Laboratory ‘Jerk: See

TWTSU.1, Hisald.chi

This 22-year old

of Xarch 1 bj-a flash

Appendix

(T-22)

Japanese fishing schooner captain was awakened on the norning

of light coming through the porthole of his cabin. He

immediately w+nt out on the bridge but the flash had disappeared. Several hours

~ter the ship was overcast by clouds and there began to fall a ftie dust shower.

At this ti~.ehe was at the wheel on the bridge. At 6:30 a.m. pat:ent closed fore

. . ... — - . ,
b

----- .. .

(>,”+-‘;-: “-~-: .
.,!.. . . .-
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windows because the dust was causing smartLng of his eyes. Thereafter the pilot-

AoDm~tely one hour later he went doim to thehouse,was comparatively clear. .

“- deck to help his crew r~el in the lines. He was wearing a three-quarter sleeved

cotton shirt,

rubber boots.

he washed his

to Srart

eye. He

throat.

appetite

a wide-brimm?d hat, rubber overalls, cotton socks, and knee-length

He stayed on the deck until the ship left the dust area. ‘hereafter

face only with seawater fmm the shipts hose. His eyes continued

until the next day ~-hena

had no similar complaints

However, he did have mild

for two to three days.

About the 7th oi-8th ofl<arch

particle of dust was removed llromhis left

subsequently. At no time did he have a sore

h~adache, sliEht m~aise, and a slight 10SS of=

his skin began to smart around the abdomen.
.. .... . ...— -———------~

?t reddened and then dar!;ened. RecentUy, this s!:

a similar course of events was occurring on the wrists. On the tenth of March

the ears and back of the neck began to itch. At the time of questioning he did

not feel ill. On the l?th of }farchhe had his hair cut and the’nails trinmed.

}~~le on the returntfip to po~ he had a total of four showers using SeaWater

and “Yonogenlf.

man.

were

,’ neck

On physical e~fination there was seen a well developed muscled ~oung Japanese

On both ears, around the entire neck, over the mid-abdomen, on both hands,

areas of erythema and vesicldation. On the anterior lower aspect of the

f
and in the area of the beltline ant Lorly were small discrete veqy slightly

raised dark purple lesions va~tig in size from 3 millimeters to 1 centimeter. The

a.xillarynodes were discretely palpabl& bilaterally and were nontender. The eyes

showed no etidence of inflammation or discharge. The fundi were clear. In the

asal pharynx thsre were no ulcerations or gingival bleeding. The heart and lungs

were clear. In the abdomen there were no palpable organs or masses. ‘here was no
--- --- A-r=LltlI!5c P..,. -.,., ,11, ~,..,.pt~ll;
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Radiation Signs and Sym@oms of All Patients

Oro-
Diar vomit- phavyngeal Furpura Epilation

unit No. Malaise Nausea rheea Fever ing Lesions

T-1

2

3

k

5

6

7

8

10

11

12

13

u

15

16

17

18

19

Z()

ZL

2

23

0

0

0

0

0

0

0

0

0 0 0 0

.- .-— ,. ----- -!. ,

,,
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Increased Loss ““ ‘~ ,SkinLesions Eye pu~~ra - like

Pipntat ion Appetite Fing~# Vesictition Signs ‘Lesions

T-1

2

3

“4

5

6

7

8

9

.10

U

12

13

u“

15

16

17

1$

19

20

21

22

23

o

0

f

o

.

0

f

--
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.OnNarch 19,1954,pat&ents~hdua~anjiro(T-1)~dy=amot.oTadas~i(T-p)

were seer in Tokyo University Hospital.and blocd counts were perfo.rmedby Dr. Sears,

. .#c:
and Miss Tsu&itarl,,tchlefhsma.tologyteclmidan. Blood sm-rs were made andtil

be examined after stairnng at .4BCCin Hiroshba. Bone nrirrowspecimenswere obtained

.4~.K,O& k.. Q- *i*ti

16March 1954frmm these two patients by Dr. Xiyosh~ and one unstained slide of

narrcm from each patient was given to .;acc.These will be exazined after stitiog

in Hiroshima. Dr. l~iyoshid so had stained slides of marrow from patientsii.suda

Sanjiro and Y~otn Tadushi. These were examined 19K=ch 1954by Dr. Sears but

conditionsuere suh that only lcw pc%:erlens of miscroscope could be used. No

abnormalityy of eithsr marrai was observed under these circumstances.

Reports of blood counts on Ma.sudsSanjiro and Yamamoto Tada+i performaiby

Yaizu and Tokyo Universi~ Hospitals are tzbul%ed below as well as the counts

p erfonned by .i3CCmembers.

’23?krch 1951+- The ZL patients at Yaizu were visited but AECC staff vcre not

permitted to obtain any blood or kom =rrow specimens. tipOfiS Of blood COulltS

performedby yaizu staff are tabulated below.

Eilocdsli~~s had

Uriversity Hospital.

and Yiss Tsuchitori.

as wll as 2 thorou&

adequate, were not of

beenmade 17Ylr& 1954on all patients ad sent-to Tok~

On 22 Karch 1954 ihese slides vere ey=ined by or. Sears

Differentialcat of MC cells was psrformed on each speckn

low pcwer lens study. In Senerz.1,t~~se blocd snears,while

the qu=ty considereddesiratie by L5CC. ‘fke:XUS ,:ere

made on glass slides rather than cover =Jips and t-helatter metkxl is considered

to give greater accuracy. here r:asdistortion of many 17niteblood cells

so th.t idzntification W.S rendered difficult. The stain W=S lighter than th?t used

by A3CC and r:cognitionof platelets was especially unsatisfactory. Homver, a

~enerl i:.pressionof l!hiteblood cell distribution, ard Red blood cell and Fkt d-et

]?pea~~Cewti be o’otainedand th?se aretabul~ted belcw. Tnere was s2tisf2ctory

,reenent between reported“i%iteblood counts and appearance of

ides; i.e., there was an abundance”of cells on st~ined slides

touts were norral or sl.i@tly elevated and an apparent paucity

slide f .wm l.LisaldYoshio (T-16) whose reported “:.bitecell count.

;t’hi:ecelJs on

-hose Fe: orked

of cells on the

}/as2900on

17EaZzch1954.~~ blo~ ~ i& from SUZUki Sti~ (T-19) hzd a~parently‘becone

da?aged and only a small portion of the mzietid remzined. Red cells zrxlplatelets

add not be 05s?rved satisfactorily. The patient appears to have a defi?itel.y

r. -...., -.,,.:,(
JL.. .. . . ... .. .
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abnormal.White cell differetiial count d #io:d-d‘-havefurther very careful.

study.

Bone marrow q ecimns were obtained 16 or 17 ~“~ch1954W

from 4 Yaizu patients, .“.ndoSaburo (T-3), ~;i~~ yoshio (T-16)~

and Takaki Kaneshigo (T-21). A stained slide of ea& marrow was

Dr. Miyoshi

Suzuki Shinzo (T-19)
.

exmimed 22 March 1954

by Dr. Sears. These smears were :lso mde on *SS slides r .therthan cover slips

and de~nstrated mud cell distortion so that an accurete count was impossible h

psmform. Again only general impressions could be o’otcinedand these are discussed

belcw.

Bone marrow ‘tcountst~are reported by the staff at Tokyo Univerdt y. It h~s

not been our practice to perform total ‘~countS*lon bone marrow

is considered highly questionable because of tie heterogeneous

marrow specimens.

.

-_

as their value

nature of bone--

us Dc)a AaCi-il VES
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To~o Patient

‘:,hite Blcod
Cells “

Lymphocytes

%g:.ented

dosincFhile

Easophiles

*RN mood
cc J

Femotecrit

;,’holeBlood
Specific
Gratity

u+

9000

Plasma Specific
Gravity

16 17

6200 6600

29 23

53 64

8 5

4 5

5 ‘3

4.52

94

L-G--.*,,, . _. ;- ,, ‘,.,,+.

~v~q-Q~y

~JAwUA, Sanjiro

;:~bgH

18 19 20

67oO L!+7003960

24.5 1?

61.5 68

395 3

6 4

L.53

4

T-1

21 22 23 24 25

5300 4680 4570 4300 4660

13 24

73 65

3 3

8 4

1 4

1

—.

.

..-.
---- ‘

90 90 $5 103

38 44.4

1.053 1.355

1.029 1.c26

103

45.4

1.056

1.029

17.5

68

1

5.5

8

4.3

3,9 ‘~.e -

99 100



To&o Patient

Xhite Blood
Cells

Lymphocytes

Segmented -

Band&

;<o~ocytes

Eosinophiles

Basophiles

R“ ‘ ~~~o~

c.-AS

Hemoglobin %

Henatocrit

:klOl~Blood
specific
Gravity

- “---
YJLJG’,CTQ,Tadashi

iWCH

u 16 17 18 19 2C 21

500Q 6800 7400 4m 44G0 5300 5700

13 IA*5 12 16

75 56 76.5 75

9 :C.5 1.0 3.5

3 18 7.0 1.0

0 0.5 1 “5IJ ●

1.5 0

4.0 4.0

85 85

39 u

1.055 1.655

24

59

4

7

5

1

T-2

22 23 24 25

436o 2910 4050 3410

15*5 13.5 16

71.5 64 67.5

3.5 $.0 7*O

8.5 11 8

1.5 3.1 1

C*5 o “o

4.6 4.0 4.3 ‘ 4.1 590

93 105 112 102

48.8

1.057

1.027

-?!9
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‘a White Blood Ce12 Counts on YAIZU Patients

File No.

T-3

T-16

T-19

T-21

T-4

T-5

T-6

T-7

T-8

T-9

T-10

T-n

T-12

T-13

T-1&

T-15

T-17

T-18

.T-20

T-22

T-23

Nmc , Saburo

MISAKI, yoshiO

SUZUKI, Chinzo

TAKAKI, Kaneshiga

HANDA, Shiro

HATT:RI, Takeji

HIRAI, Isamu

I-K2SNJE, Hisao

IKEDA, I!asaho

WAWHIMA, Masayoshi

KCZUSA, Hiroshi

KUWYAli4, kilt!.chi

KUBC$YAMA, shim

FMWUA, Kyonosuki
...-----

MASUDA,“yuichi

X12AKI, Susumu

21SHI, Matashichi

SAITQ, Akira -

SUZ&I, Takashi

TSUTSUI, Hisaldchi
..>.

Y@SHIIX, Katsuo

khrch IA Ibrch 16

Most Severe*

Less Severe

5,1OG

5,9X

6,700

5,600

6,600

6,lCO

5,200

3,800

4,3G0

3,600

3,100

5,200

6,/+00

5,800

6,200

5,600

7,900

7,200

6,(x)o

6,800

6,000

6,300

4,100

5,000

4,8C0

6,200

March 17

8,700

2,900

6,300

5,100

Y Count below 4,000 wbc per cu. ml. blood.
.... .. ...-,

SX’A’SU9VERIFIED UA/t /_ NON-C(XU’

6,520

7,300

7,200

7,700

7,0fm

6,mo

6,00G

6,9oo

5,700

8,01XI

9,400

7,100

5,@co

9,3c~

8,70G

7,5ca

9,000

>, .,
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March 17

.3 k.

Yaizu ratients

Seg Bad

T-3 iindo 71

T-161fisa’ld.(Y) 60
.

T-19 Sun.ikiScirso 3$

58
T-21 Takaki Koneshigo

T+!+Handa 67

T-5 Hattori Takaji

T-6 Hirai

T-7 Hosone Hisao

T_& ~ada

T-9 Kawashima

T-10 Kozuka

T-n KUbOy=

T-12 Kuboyama (S)

T-13 l&uda (ii)

T-14 Masuda (Y)

T-15 Xisaki (S)

65

n

59

67

68

55

61

70

65

60

69

T-17 C%tshi 61

T-18 S~ito _ 62

T_~O SuzUki Taka&i 76

T-22 Tsutsti (ca?t) 67

T ? YoAnida 70

$

7

38

6

4

6

4

3

12

U

7

4

8

1

0

3

3

4

3

5

7

L~

a

28

21

26

26

25

19

27

16

1$

37

28

17

24

34

2/!+

30

28

a

26

a

.

MoN EOS

23

11

28

2

21

0 6

2 9

41

2“ 1

1

5 1

2 3

37

06

31

42

1 5

--

2-

02

Other
Cells WC RBc

- .-
-=3X.

_—

Platelets

N N N

Reduced N Appear decreas

llToficll

‘Uv1 left Shift Not reprt-
able. Pour
slide

N N .ippeardecreased

Turk 1 N Sh#ochmmia N

Bqso 1 N

EOS
Bond 1

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Appear decreased

N

N

N

N

N



r 16 Mar 17 Mar 17 Mar 17 Mar

1 #

T-16 Misaki Yoshio k3

T-19 Suzuki Shinzo 36

T-?? Takaki KaneshQa

\

310

T-4

T-5

T-6

T-7

T-8

L-9

I-kmdaShim

/ ;

n 52(X3

Hattori Takeji 59 6400

Hirai Isasnu 6 5m

Hosone Hisao 500

Ikeda Masaho 6203

k 56.1
Kawashima (~f=ayoshi

T-10 Kozuka Hiroshi 79
4

T-n Kubom 72+

T_l~

T-13

T-u

T-15

T-17

T-16

T-20

T-22

T-23

(~ikichi)
Kubo~ Shiro

#
60

Kyonosuke 6

Yuichi -6
T

SusOnlo 6
7

Oishi Matashichi

‘. \

a)

S:.itoAkim W,.5

SUZfi Takashi ‘4

Tsutsui Hisa’kichi.

Yoshida Katsuo 62

... .......-G

‘& ,5,.21 9G

3.o8

63co k 04 ’73%

:lCQ 3.65 89%

5500 L.76

73C!0 3.96

72a) 4.36

~700 5.30

57

)

94~)

71C1’

. 50C3

93y
~

75

4.53

3*$7

4.30

5.02

5.50

4.08

4.43

4.01

4.71

4.45

4*35
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Yaizu Patients

Ando Saburo (T-3) count 157,000

Erythroid ele=nts sppear normzl except for possible sli~t increase

in mitotic formsw
eloid elements - Neutrophilic series appears normal.

There is a moderate increase in eosinophilic cells.

.Occasional Plasma cell present

Kegakaryocytes appar a’mmd@.

---- ---- ---- ---- ----

I“!isakiYoshio (T-16) Count 67,000

Erj%lnroidelements appear normal. Xy@oid series shows slight decrease

in young fom ● No increase in eosinophilic cells noted.

Occasional

Suzuki Sninzo

:

megakaryoctitiepreseti.

---- ---- ---- ---- ---

w Uount 52,5CQ

Erythmoid elements appear normal.

~,.-.
.lJC~dd ~erie~ ap~ar~ r.~-~ - no increase in eosinophilic cells.

lidcrate number of plasm cells present.

I,lego’karyocytesappear decreased - only rare one seen.

---- ---- ---- ---- ---

Takak~ lfaneshi~a(T-2!t~*..~, count 19,000
—-

Ery_&-roidelements appear normal.

;~yeloidseries appears norm 1 - no increase in eosinophic cells or

plasna cells noted.

l~egakaryocytesappear decreased - only rare one seen

.-
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RADIOACTIVITY SURVEY

(Counts per}~fiute)

MSUDA, Sanjiro
-7-+

Re<ion 18 March 19 March ,20March 22 March

Parietal

Frmntal

Occipital

Left Temporal

Right Temporal

Chin “

Left Hand, dorsum

Right Hand, dorsum

Left plantar surface

-Rightplantar surface

Nails, left hand

694

169

455

2.48

206

188

57

36

3$

77

652

213

263

21.9

175

182

59

u

66

24

503

93

217

215

128

135

26

18

20

28

204

356

35

251

66 ‘

69.

85 ~

24=

12

9

7
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plans for tunny

vessel in being

The vessel

boatsbuilt at the Yaizu shipyards,dMfering from the usual

aboutSO tons.lightero

was monitoredon at leastthreedifferentoccassions- The

TokyoUniversity groupheadedby Drs Nakaidzumi and Kakehigenerouslygave

ABCC their figures for March 17 and 20 (seeAppendh)o An Americantea from

the United StatesAir Force visitedthe shipon

readingsgivenbelow~
\f
A. Averageoveralllevel of radiationfrom

Radiationis gamma.

20 March and took a few

boat is about 20 mr per hour.

=.

B. Crem quarters3S mr

C. Open deck 8 mr

D. Coveredpassageways12 mr

Valueof SO R as minimumaccumulateddosagefor crewmembersstill

II
appearsreasonable~



Shipts Area

Afterdeck

‘ort s’ide.

Uriderbridge

.ibovehatch at jrd hold

~orl[ardcrew s?ace

‘If-irelessroom

;:etal~Yating over
en:fine room

Ceiling of engine room

Captainls cabin

‘,!-.eelhome

~-o>eon after up2er deck

~il~e.-at~th hold

17 ilarch1954
1500hours

&.mi12

,.
.

Ga.rma
plus
beta

30 n.r/hr

.lJ2

10

L!+

18

20

32

co

109

110

1+5

32

95

10

20 ik.rch1954

21

22

7

u

M

20
.

72

90

26

75

5

Gama
@.lS
“D~ta

23

33

7

u

%

16

20

72

92

27

20

6

. .
. . ? .4 -. -

Lr.- - --- . -
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Move all patietis ti Tokyo and place in one hospital.

Reason: Expert care - more likely to be eqerts in large center.

Time saving - for physicims caring for ptie nts

saves long train or auta ride to Yaizu

Prevention - kte developments by better care.

Thoroughdaily check of all patients.

Decontaminate by detergents - hair and nails.

Shave heads of all patients who show acivity by geiger counter.

$Have exp rt mnicuring of nails of all patients who show actitity by geiger counter.
(Manicurists ad barbers to use

Diet study - Sailors m,y have had

-correct deficiencies-

- hi~ protein diet.

gloves on own hands)

inadequate diet

vitmins, etc.

=.

Antibiotics - b colitroltifections. (Every other week use penicillin and strepto-

myc$_n,altcr~te with terrxnycin, aureomycin, 11sulfas’i

Chelating agents with increased mineral intake (acid diet and calcium).

Scintillation counters - several needed. Three (only) h Japan. To monitor

thdmid and lymphnode areas, mediasturium ~ld neck. (To monitor fishing fleet
J
at five ports.

To monitor

To monitor

To moni.or

bone ends - sternum and ribs.

kidney and bladder areas.

liver.

fill.excreta, expired air, hair, etc.

Treat all patients as if the worst kind of bomb had been used.


