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PATVILOICAL ErOES IN THE SATAL CASE

(T4E LATS ER, AEDOYA'A) OF THE RADIATION SICmNESs

aise BY BIZINI ASHD

(An Intermediate Report)

Iryo [Fedical Treatzent] , . Seiichi Chasht
Vol 9 Nol, January 1955, Keisuke Hashinoto

Faces 46-55 Noriko Fukushima

(Pirst Tokyo National

Hospital, Tokye)

Koji Tashiro

Haruo Susano

Wataru Mord

(Tokyo University)

The autopsy of lir. Kuboyana was perforned on 24 Septerber 1934, betyeen
0610 end 6520 hours at the dissection rcoa of the First Tokyo FKational

Hospital, 5 hours and 14 minutes after death. The autopsy was attended

by Higashiichi Kuriyasa, Vice President of the hotpitel; Dr. Tochiku, Pro-

fessor ermcritus of Tokyo University; Profeszor Shinizu, of Tokyo Vnivers-

ity; Dr. Omura, Chief of the Hospital Section, Sursau of Me“ical Affairs,

Hinistry of Welfare; the group of physicians who treated the p2itient;

Profesror Fiyake of the Fathology Department, Totyo University, and the
uicber3s of his class, Messrs. Saito, Fukushi, Fulhuda, Ohuhira, Gtsura,

etc; [onsen (sic] Chief Pathologist of the 403th Corps, United States

Army; Dr. Rusano, Assistant Professor of Pathology in communicable dis-~-

eases; Dr. Hitsuda; Oishi Eto, Chief Prthologist of the Koto Premedical

Berartrent, end others interested in this ccse,

CLINICAL DATA

Frior to the autopsy Dr.foyama, Chairnan, Department of Internal
Hedicine and Dr. Kumatori, Chief Physician gave a full one-hour report
on the clinical progréss. A sunsary of this report is given below;

Aikichi Xuboyama: age, 40; sex, male.

Clinical dilacnesis: radiation sickness,

Ur. Euboytrva ves exnosed to radicactive ash noar Sikind on 1 March
1954. He spent tyo weeks as chief radio operator aboard the ship

following the exposure, arrived at Yakizu Port, Shizuoxa Prefecture, and

was hospitalized at the Internal Medicine Departzent of the First Tokyo

National Fospital on 28 March, At that tine he was treated for radiation

Gerratitis in the neck, the lateral cervical resicn, and the legs. The

‘ite coll couat vas 1,060 in mie-April and 3,000 toward the end of April.

His temperatura roz2a to 33.3 degrees but fell gradually and rerained

Slightly above nori2l until about 7 May. The white cell count tose to

between 5,030 and 6,000 toward the end of Hay but the nurber of nucleated

cells in the rarrow did not inercase such: 9,000 was the minimum and the

count vas generzlyy below 50,609. The red cell count was 3 million when

he was first hospitalized; bleod platelets were bet8een 30,000 and |

40,000. Later, following blood transfusions, the red cell count in-

creased to between 4 nillion and 5.3 million, and the nurber of blood

Platelets rose to about 300,000. A condition of anem'a was noted at
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about 300,090. Toward the end, the white cell co.nt increased to aboit

20,000; marrow cells a.d nucleated red cells were scen in peripheral blood

and le kemic reaction was observed.

The liver on palpation was somewhat nore indurated than at the time of

initial hospitalization. Liver f£.nction also was impaired and BSP (30

mincte value) was 50 percent toward 20 J-ne. Jaundice was observed around

24 June and the jaundice index by Keulengracht's rethod was 60 between the

end of June and the beginning of yoy it dell to 15 toward the erd of

July bat rose to 30 carly in Ag BoP (30 nin te val:e) was 20 por-

vent on 11 Augast and the patievers "general condition was good; b:t the

patient lapsed into a cuna on 31 A:g.st and rezained so until about 2

Septerber. The jaundice index was 226 on 2 Septexzber. The patient re-
gained conscio-sness atout 3 Septesber and began to recover. But pnei-

nonia symptors arp2ared from ahovt 17 feptember and the patient's heart

declined gradually until his ceath on 23 Septesber.

During this time the hospital tried 11 blood transfusions of 200 ce

each and 51 treatments with dry blood plasma 100 ce each, until the be-

ginning of June,

PATHOLOSICAL AND ANAT@UICAL FINSING

Thig revort is based ca the a.tonsy records filed in the B.ithology

Separtrent of the First Tokyo Natlonal Hospital,

Ohashi was the spotiesran for the group who perforned the autopsy

ard Mori recoréed Ohachi's rerairks,

During the autovsy Dr. CLivoto, Chief of the Radiation Department,

First foxyo ational hospital, performed radiation measuresents on the

viscera. For further radiation tests certain portions of the viscera

were sent to Dr. Oheroto and to Dr. Eto, Chief Pathologist, Eoto Pre-
medical Departrent, and other portions were sent to Dr. Jo of the Virology

Bepartrent, Noto Premedical Department for the cctection of virus in the

liver and blood. Part of the liver, kidney, lung, bone, etc was sent to

the Kimura Laboratory, Chemistry Department, Tokyo University for radio-

chemical analysis. Tests are being conducted in every field by experts

and scone results ere now piblishsd. The autopsy findings in the case of

ur. Huboyens are as follows:

EAZCORNAL DATA

Height: 157 cm; weight: 52 kg.

Slight malnctrition; intensive yellow pigzertation over the entire

shin, particolarly on the palm end sole. Yarted rigor rortis in the

inferior rixillar joint b:t not in the large joints of the uppar limbs,

and only to a slight extent in the large joints of the lower libs.

Slight necrosis in the back. Popils moderately dilated; the right and

left pupils were the sane size and perfectly roa-nd. Sclera was yellow

of medi.m intensity and caplilseies were Slightly congested. Slight

welling in the abdociaal region, being more pronounced in the upper

chtozinal region, Abdominal circ nferenve vas 78 centipeters at the
navel; navel very shallow. Edeza on bilateral insteps by impressions}

ispression rerained on the anterior tibiae, bit not so prominently.

Slicht efera at the internal fenoral region but sonewhat more on the

external fcetoral region. Slight edema of the scrotua. Dilation of



cutancougs veins not so prominent; slight dilation froma the lower part of

right cervical ecyien to the upper lateral chost region, Cervical circun-

ference was 37 centireters at the eminence of larynx. Abcut ten subcut-

aneous punctiform extravasations in the Scapular revion. About ten extra-

vasations, the size of a millet grain or red hean, from the left shoulder

to the upper part of the chest. Psnis shoved slight phimosis, Cld scars

in the right and left inguinal regions, the left being about 6 centi-

meters and the right 5.5 centineters. Old appendectouy scar in the right

iliac region of the abdoren. Several traces of puncture in the left

fossa illea partly covered by scabs. Scar fron vein incision about 6

centimeters long, cloced with four sutures. Ekin on the lover rart of

left lateral abdominal wall desquarated fron elight abrasion, supposedly

the result of ertificial respiration. Six scars from cirdiac puncture

beside the léft nipple and about 9 scars from marrow puncture from the

ranubrium. A somewhat black-colored pignentary deposit folloved the

cerratitis caused by the radioactive ash from the neck region to the

lateral cervical region, and there was a depileted rccsion shout 3 centi-

naters wide caused by the radic.ctive ash froa the lowsr pirt of the

occiput to the nucha; the surrounding hair did not come out when pulled

slightly. Inside the center of the crest of lover left tibia were small

cicatrices of browm pigreatation 2.5 x 2.5 cm and 3 x 2 cm; at the right

was one cicatrix one squire centirster long and at the outside vag

encthor 0.5 * 0.5 com. At the upror literal side of the sura wis a cice

ateix the sise of &@ prctn psa. On tie inner side of the pvcat toe and the

dorsea pcodis «as a leag, irvecular, groy region .bout 4 x 2 cm, On the

dorsum of the right Zoot, in the region corresponding to the center of

the first ratatarsal wags a discclored region 1.5 x 2 cm and in the area
neayvcr to the tarseals was another, one centimeter square. ALL skin

ehonges vere the rarhs of radiation dernatitis, Slisht bilateral nigmen-

tary deposits were noted in the areédlas. No serious deformation was ob-

Served in the toes. There were no bedsores on the nates, which indicates

that the patient was well cared for. No swelling was observed in the

cervical lyzuph nodes or the fo3sa axillaris on eithrr side.

POSITION CF INTERNAL CAGAN

Subcutaneous fat was sorewhat diminished. Subcutaneous cuscle tissue

was red and roist. When the abjorciinal cavity was opened, the ascitic
accuvujation rusted out in the form of a yellow flaid in which even the

bubbles arzcired yollov, The fluid was wholly transparent and the total

quintity «as 2,559 ce. Anparently the ascites was exudative. The

greater cnentua “2s adhered to theinside of abdominal wall at points

along the appendectony scar, forming a Bibrous belt about 7 cm long.

this areca was appropriately marked by a considerable quantity of newly-

forced blesd vusrcls covrunicating with the abdoninal wall. The greater
crantim was rolled at other places and covered the transverse colon along

tne tajor curvature. The stomach was promineitly inflated and the

inflation in the region of the mafor curvature reached a point abcut §

finger's breadth bolow the xiphoid process, The inflation of the stosach

depressed mest of the transverse colon and the small intestines tovard

the pelvic cavity. With the stozach retoved, the left lobe of the liver

Was exposed at one finger’s breadth to the left of and below the xiphoid
process; the right lobe, about three finger's breadth above the line of

the right sternum line; the left lobe was about one firger'’s breadth above the

leftsternum line. The liver appeared granular and grey-brown in color.

The rergiral region was thin and was indurate and elastic in ralpztion.
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The diaphracn vas level with the fourth rib at tha right and the fourth

intercostal space at the left. Most of the srall intestines wera float-

ing above the ascites; the abdeminal wall was extrenely thin and trans-

parent. Lineal or irregular maculae supposedly from extravasation of

HucoOus Benbranes were seen at places in the corium. The peritonsal side

of tho frontal abdoninal wall was smooth and there was a belit-shaped ad-

hesion about 5 cm long, accenupanied by new blood vessels, hetween the

gsicnoid colon and the outside, in the left fossa ilica. The peritoreum

of tha pelvis rincr was rciteretely cdipose; the capillaries were pronin-

ently dilated and the lycpl.tica vrre slightly enlarged. Tha outside of

he meecontery was slightly fleccuisted. Tie congested portions of the

wpesentoric aapillaries reached the periphery of the left kidney. There

was moderete edema in the dat tunic around the kidney; it appeared gela-

tinois and was capped by a beautifil lineal blood vassel. The peritoneal

side of the rear abdominil wall was moderately edematous. With the ster-

nom reieved, no eslargement of rancerigq interna was noted on the dorsal

side of the sternum. TLe thymus had become adirose and the parenchyna vag
Scarcely recognizable. In dissection something assuned to be parenchyma

wes observed near the uppor extremity. Upen opening the pericardius,

115 ce of liquid, dark brown in color and somewhat flLoculzted,was ob-

surved, ‘The kiart tas in slightly transverse prescatation (about 45

dogries [rea the longit-cinal axis). The right atrium was pronicently

enlarged. Ghort villi -sra sven on the oiter surface of the epicardiua

Cinnerroest portion of the pericardiun), at the front of the right vea-

tricle acd cn the side of the left ventricle. Ten sinilar villi were ob-

served irside the pericardiun, which was generally conyested to a nod- .

ercte Jeccce., An extravasated area of scize 3 cm was oLserved inside the

muscle layer near the third left intercostal region; the intercostal nus-~

cle was roist and light red in color. The upper lobe of the left lung

showed coiplete fibrous adhesion. The lower part of the lower lobe was

not adhered, and a pletrel cyst containing 14 ec of light yellow liquid

was observed. The lover lobe, from the side to the back, was adhered.

The left pleura from the side of the spinal coluwsn to the rear of the apex

of the lung was also adhered. The whele right lung appeared fibrous and

pleouritic but closer examination revealed that certain parts at the front

and on the outside wera adhered. The front of the upper lobe shoved

filvous adncsions; the lover lobe was sdhered to the diaphragm and the

corsal secticns vere 2lso edhceed. Soxewhat above this was a cystic

portion shich wus not adhered; the cyst was about the size of a fist and

contained 17 ce of yellow liquid mixed with gelatinous fibrin,

THORACIC ORGANS

TEART. Yaoisht, 329 g. The heart «cs not so large cs the fist of

the dac-ver. The apex of the heart ccusisted of the left ventricle and

was on the median line of the clavicle, The front and the back of the

left ventricle were fibrinous and furred, There was a moderate amount of

fatty ticssa.bealow the enicardium. A few small hemorrhage points were

soon at the rear and bottom of the heart below the epicardium. At the

front of the right ventricle was a triangular area which was asswoed to

be a fresh vacula. Other than this, nothing extraordinary was externally

“served. Tha left and right ventricles were almost empty. The nyo-

cardial layer tas soft, someshat brown, and florulated. Diffused-: .s

extravesations vere observed below the endocardium of the left ventricle.

Gae valve of the acrta end the spide of the origin of the ecrta were

proainently jaundiced. @hcre eas a elight congestion in the capillary
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vetsels of the e:docardiua of the left atrium. The mitral valve wes also

prominently gaundiced and some cengestion was observed near the base. The

right atrium was moderately enlarged end the endocardium was flocculatéd.

The tricuspid valve was also moderately jaundiced. The thickness of the
nyocardiun was measured as follows;

Left ventricle, 2 cn; left atrium, 1.8 cm; right ventricle, 0.8 cm;

right atrius, 0.6 cm. {All measurenents vere nade at the thickest part.)

LUNGS, Weight: left, 540 g; rireht, 843 g. The adhesion of the
pleura has been noted. Prevsure on the lungs produced a turbid yellow

secretion from the rain broschus. Right lung: most of the upper lobe

was indurated. The pleura was ele:atous. In section there was a

focus of inéection larger than a goose egg in the regions of S, and 8

of the right apex of the lung, rezinisceat of grey henatization. Other

regions were hichly edenito:3; the air content vas lew and the blood

sipply was not very creat. Left lung: there was an indurated area

arger than a hen's egg in the region of 83 below the ciavicle. The

pleura was edemztous, and furry Bibrinous areas were seen hcre and there.

The places where adicsicns were pseled off were especially brilliant red.

In section, this part of the upner lobe presented a focus presumably

sarcoid vith eosnular or clustered necrocis the size of the tip of the

hunk. this feca3 v8 the coaster of a heavy congestion. A long, old, grey,

cotic focus the size of the little finccrtip was chserved at a place

near the back about 3 ca above the lover rargin, at the side of the pleura

of the lover lobe; the surrounding stroma hed increased to the size of a

gecce-cosg and there was a cluster of foci assumed to be those of inter-

stitial rscuronia, spreading to the circunferencze, BGencath the pleura,

at the lovscr exterior part of the lower lebe were old light grey-white

foci of pneumonia about the size of the tip of the thumb or little finger.

There was a distinct rib trace on the surface of the pleura in this area.
(See photograph No 3.) 1}. The other lung areas were prominently

edematous, with alzost no air and a great quantity of exudste. It is note-

worthy that all pnewionia foci were apparently of the type caused by

rnold, suh as a filamentous fungus,
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LYUFH MODES

f.e lyi ph notes at the bifurcation of the trachea were the size of
2 or 3 ret toai3 asd crey-red in color, showing slight ceposits of cual

cust. The lycch nedes of the lower left bronchus were the size of the

tip of the little finger, flat, with a grey-red cortex, and showing coal

d:st deposits. The lymph nodes of the left lateral trachea were scarcely
pereeptivle. Thore rere two lycph nodes on the left bronchus and they
were respectively the size of a scy bean ard a red bean. The cortex

sjoved deyisits of coal dust and the other parts were grey-red, but not

of a wedullar shape. There were several lymph nodes on the left lateral

rachea, a3 large a3 beans aad light red in color. The two lymph nodes

at the arch of the aorta were respactively the size of a long soy bean

and a red bean, ‘The larger one shoved cecal Gust on the cortex axd the

sualler one at the center. These vere light red in section and not of

a eedullar shape. It is notevrorthy that the lymph nodes below the
basin of the lunps were rather atrophic.

o

 

  TEYUS. As above. Weight, 12.5 g.
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ABOGIJINAL ORGANS

SPLEEN. Weight, $0 g. Size, 9.5 x 7 x3 cm. The tunic was tense,

grey-red, elastic and soft. In section it showed no swelling; there was

abundant blood and the organ presented a watery appearance. The trabo-

culse lienis were prominent. The lymphatic follicles were Zew and not

80 prominent, but recognizable. In section, the parenchyma could easily

be distinguished.

LIVER. Weight, £50 g. Size, 20x 14.5 x 7.3 em, The weight was

considsrably reduced. The liver vas shranien and the tunic forned slight

folds, The surface was srey-broan to greon and rot prominently granular

bit slightly uneven. The shape did not differ greatly from norral, and

no formation of nodes was observed. Toward the left side of the right

lobe and at the front of the left lobe vera irregslar cicatrices, The

lover side of the liver shoved sone fibrirous striation from the rargin

torard the ceater. The organ was indurated and elastic. In section it

was yellow grey-green and appeared to be moving tcward cirrhosis, The

eppearance of the lobules was erratic and the Glisson's capsule was wide

end irregular, with hrrorrhages arosnd the circumference; punctiform

henorrbacic foci were seen here and thrre; these scre assumed to br heno-

relopic gaacreae and were pretinent in the rishnt Icha, It appeared as

the ch a transfer: ation from sulacite atrony to cirrhosis were in process.

h2 leuph nedes of the hepatic port ere not svollen. (Sse phogograph

 

COLL ELIPIMR. The bile tested positive and was thick, dark brown,

Galiricceswerewot observed On palpation. The call bladder contained
bile with dark brown mucus;; gallstones were not observed. The tiny

plicae of the mucous membrane were not clear, there was heavy capillary

conzestion in the mucous nembrane, and the area near the neck was prom-

inently tinted with bile. The common bile duct contained a small quan-

tity of thick bile. There was no calculus and the macous mexbrane was

tinted yellow. Inside the biliary canaliculi, the major ¢ancreatic

duct opened at a Spot 35 mm above the papillary region, and the minor

pancreatic duct eat a spot 8 mm above the papillary region.

 

SUPRARENAL DCVIZS. Veight: left, 8.0 g; right, 7.5 g. Right and

left bodics were abo:t the sane shape. There were enall fat tunics

and a few spots of cortical lipsid substance.were visible through the

fibrous tunic. The capillary vessels of the Bibrous tunic were dilated

at points. In section the thickness of the cortical substance was al-"

most normal; there wora few cortical lipoid spots. The pigment layer

was visible. The rcadullary substance was sonewhat thin. The blood

vessels of the xedullary substance were Clearly tense.

KIDNEY. Weight: left, 220 g; right, 190 g. Size: 12 x 7 x 5 cm (1éft)°
11.5 x 7.5 x 4 ca(right). Above the right kidney, and at the rear, was

an extravacation. ‘ue shape of the right and left kidneys wes about the

sane. Tho surface was smooth, the kidneys were greatly swollen and

extrensaly soft. The tunic was slightly adhered in places, but generally

exfoliated casily. The surface was varicolored; brown-grey-green. In

section the color was the sare; swelling and turbidity were extrene;

the ehape of the cortical substance was indistinct; and the boundary of

the medullary substauce vas also obscure. The cortical substance was

rather thick and rarhy brown. Green islands were observed here and thera.
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The modullary subStance w28 somevhat yellow; the pelvis renalis showed

rany punctiform hesorrheces and the fat tissue of the pelvis was gelatinous.

PANCREAS, Weight, 120g. Size, 13x 4.5 x ; cn (eetral’renton)’
The surface waa light grey-yellow, rocgh, end appareatly foliated. At the

surface of the central region, vare about ten arcas of fat gancrene, the

size of millet grain. The lover part of tho pancress, <.t the gastro-

pancreatic ligameit, also presented one spot of yellow fst gangrene

tho size of a millet grain. Slight congestion vas obssrved near the

pangrenous part 01 the surface of the pancreas; one e.travasated racula

the size of the tip of the thunb was noted at the ronr of othor tail
are2s, The organ eas indurated and ligavental, suspestive of an inzrease

in stroma. In section it was mot¢erately tarbid. The gangrene nidi in

section were limited to the head and central regions, and did not appear

ia the tail region,

STCS*CH. The stousch was inflated. The interior was deficient in

plica ead the mucous membrane hishly atrophied. The surface was covered

by a large qgaantity of thick grey-white mucus; at the front curvature

of the antraig pylori was an area of furring about 2 cm square (white

thrush); and a furred area about the size of the head of a hatpin caused

by grsen, irtegiler filamentous funeus was observed on the magenatrasse

one cn aray. White masces of riculee, presuvably fron fileeeatous fungus,

vera noted in places at the lover part of the cardia. The mucous fapurane

emnerally wis roderately edematous; the capillaries of the nagenstrasse

were preninently swollen and inflaned. Signs of extravasation were Seon

below the mucous merbrane., Host of the ratter which had inflated the

stexich as relatively nonoffengsive gra; the aforecrcntioned muces was

marsh end syarge@...s

INTESTINAL TRACE

ULJENUH, Contents: grey mucous liquid, about 5 cc; moderate capil~

lary congestion in the mucous membrane. Vater's papilla was clearly

eninent but not enlarged. Small Intestine. Contents: thick yellow eucus.

At various places on the ridges of the plicaewere hemorrhages in or under

the mucoug mexbrane about the size of the tip of the little finger. The

mucous merbrane in gencral vas moderately edematous; the lymphatic

tissue was rot vory distinct. Large Intestine. Presinent edematous
gvelling ia the mucous evivrane. Contents: soft feces full of light

yellow races with 6.311 specks of red blood in places. The thickness of

the wall was about 0.7 ca at the transverse colon. :

  

LYUPA NCDLS. The fynph nojes of the mesentery were all sraller than

a@ pia and flat, grey-white and light red in color, The appearance in

eection tug watery. The lymph nodes of the lateral abdoszinal eorta were

sraller than the tip of the little finger and spherical; they were grey-

broayn in section.

PLLVIC ONGANS

BLIDDIR. The urine in the bladder measured about 60 ce, it was

rown and thick. The muccus pembrane of the bladder was heavily jaun-

diced. The mucous nexnbrane of the triangle was slightly edematous; there

was capillary congestion and herorrhage. The prostate was not thick.

Pressure on tha seminal vesicle did not produce a gush of sezen.
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RECTUM. The mucous membrane was moderately edenatous.

TESTICLES. Weight: left, 6.0 g; right, 7.0 g. The sclerotic was
strongly jaundiced and gencrally atrophied. In section it was yellow.

Slight filaments were withdrawn by pincette.

PENIS. Slight phinosis. A spot about 2 cm left of the tip of the

prepuce was black over an area the size of a pea.

SPERMATIC CORDS. Along the richt spermatic cord was a punctiform
hemorrhage assuied to be fron a diffuge hemorrhage of a venous plexus.

BLOOD VESSELS. The inside of the coxa artery was prosinently yellow.

LYIPH NODTS. The lynph nedes of the right and left inguinal regions

were the size of a red bean and spherical, grey-white in section.

SYNOVIAL MEMBRANE. The synovial merbrane of the right Knee was ex-

trenely yellow.

ORGANS OF THE Nec

PAPGLID (Gland). Wetght: left, 21 g; right, 22 g; no e¢iinent change.

TOISUL: Wholly covered by a thin grey-yellew fur except at the apex

end the outer lateral part. The papillae were not very prominent, The

lyiphatic tissua of the radix lingu2e was atrophied; its mucous nenbrane

was rdd or jaundiced.

PALATE. The mucous membrane of the sceft palate was turbid; processes

in the chape of lymphatic follicles were seen in places.

TONSILS. Both tonsils were the size of the tip of the little finger
and were strongly flushed. On the left tonsil, in the fessa glandulae,

was something resembling a purulent plug. .

LARYNX. The mucous menbrane near the larynx wes slightly edematous.

At the left rear of the laryux was a foul yellow-green secretion. Ex-

trenely slight glottal edema was observed. A similar foul mural secretion

was noted cn the larynx, the origin of the trachea, and the front of the

epiglottis. The Norgagni's fossa on the left side was edematous and-

shallow.

TAATHBA. Tne mucous mesbrane of the trachea was prominently yellow};

moderate elena wis noted. Sporadic, irregular annular henorrhages

were Seen along the cartilage, extending frcm a point about 5 ca from the

upper part of the tracheal fork to the bronchi bilaterally.

ESOPHAGUS. ‘The mucous nenbrane was roderately jaundiced. The vein
at the right rcar part of the lover ond of the esophagus was distended,

forming a varicocele. Betveen the left rear lateral section, corres-

ponding to the tracheal fork and the aorta was an extravasation about

S cm long; ghe connective and fatty tissues near the extravasation were

proninently edexcatous and the fatty tissve was gelatinous. This henor-

rhage surro.mdsd the branch of tha Vagus nerve which runs near it.



TUYACID. Weight, 17.5 ¢3} Size: left lobe, 5.5 x 3.0 % 1.5 ony)
vight lone, 4.5 x 2.0 x 1.3 cm; isthmus, 3.0 x 1.5 x 0.5 cm. The gland
was sosewhat atrophied; the colloid material was sparse.

ORGANS IN THE HEAD AND THE SPINAL CORD

Henorrhages cbout the eize of the head ot a hatpin were observed in

the skin of the head at the right parietal region and in the fatty tis-

sue of the corium.

CES. Tue dara was very prominently yellow. Mo edera was scen

in tha pia.

 

CERESAUL AND CZPESELUUM, Weight, 1,430 g. Slight svelling was ob-

served. ho cercbral gyri seened rather flat. The cerebrospinal fluid

was scneshat yellow, and there was not much increase dn quantity.

HYPOPHYSIS. Weight, 0.75 g@; size, 1.45 x 0.95 x 0.43 cw. Anpoared

a bit heavy.

GSPIYSL CORD. Removing the portion from the first encephalon to the

canta equina, we observed song post-sortom softening in places. Hoterate

congestica was noted in the bleod vessels of the pia.

 

 

ENE BARRC#®

LEYP TAUUR. The head was completely of fat marrow. ‘The epiplysis
was rod LArcre?d, but comewhat fibrous; its center, was Gevwrhtt ruculisry,

depending uzsn position. The diaphysis was yellow gelatinsus fat

marrow. :

 

 

RIGHT PTHUR. The part near the epiphysis was red and fibrous; the
center was ucGullary in places. The dinphysis was fat narrow; red tinted

in ptaces, and yellow celatinous. There was less fat marrow than -n the

left feaur; it extended a point 17 cm upvard from the lower end of the
ferur. Part of fat narrow vas jeandiced. (See photocraphHol.)*.

SPluAL COLUUN. The lunbar vertebral section vas red; the center was

ratullary and slightly evcy. Red moadullary substance extended tovard

the cortix; the consistency was thin. The central narrow shoved signs of

proliferation; bat the proliferation was not extensive toward the edges.

A sinilar condition was observed in the marrow of the thoracic bones. -

STEPNUM. fled, slightly nedullary, socerhat brown and proliferate,
 

KIZ8. Red, fibrous marrow; the center was medullary in places.

ILIUM, Not puch different from the sternum, but fibrous marrow

and ceepcecpred.

PATHOLOGICAL AND HISTOLCGICAL IT

A. Results of tho research conducted by the Pathology Departrent

ef the Tisst Tokyo Hational Hospital and partly by the Pathology

Departient of Tchyo University up to 1 Noverver 1954 were presented in

a slide report by Br. Chashi at the first cedical ceeting of the Invo3-

tigation ard Liaison Council on Counterzeasures for Atcoule Bosb casualties
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in the asditori.m of Toichi Hospital on 2 November 1954. The following

is the sumnary of tho reports:

1. The rarrov of the fesur, stern.m, and flium showed soma regen-
eration at the centers but thore was capillary enlargement. Necrotic

cells were observed near the diaphyses, Mature and immature growth was

still observed in the leskocyte system and giant marrow colls. Part

of the last-reriod leukenic shape reaction can be explained by the

regenerative phenozznon of this central part, but it is still a prodvlem

for st.dy.

2, the lymph nodes of the mesentery, armpit, neck, and pancreas

head sere all atrophic; embryonic nuclei were not observed. The lymph-

atic sinuses were anple and the reticulo-cndothelial cells showed sone

prominent mobilization. The nobilized endothelial cells presented the

picture of heroisiderosis and phagocytosis in the red blood corpuscles

or nuclei; on the other hand, Cezeneration and maultinucication were

observed in the endothelial cells, and adhesion of a glassy s.bstance

wes noted in the cortex. (Sea photozraph 9.)

3. The testicles appeared to be considerably atrophied; the strona

NGS Spirse and edecatous, The basal recbrane of the evniniferois tubules

was Conspis:ously scollen, ‘Thore were very few spor: atocyies aad thoy

were scarcely in evidence at certain places. Spervatoroa weve diffierlt

to find either in the seniniferois tubules or in the epididyuis. In short,

sporvatogenesis was greatly ipeded. Sertolita cells and lesdie's cells

were easily reco,nized. (fee photcograph No 10.)

4. Changes in the skin did not include excessively horay lesions 3

the stratum germinativum was thin, Partial vacuolation of the epicermis

was observed. The stratum gerninativum extended somewhat toward the

corium at places where there was pignented dermatitis lesion; the cells
in such places were heavily pigmented with solanin. The auxiliary organs

of the radix pili and skin were atrophied at certain places, There was

Slight degeneration in the bleod vessels of the stratum papillare and

corium, the areas around the blood vessels shoved infiltration of lympho-
cytes.

5. Ccgencrative necrosis was severe in the liver cells ead the pri-

mary center 22s ussaured to lie in the lebulf hepatis; but centers occurred

also in the Glissoa's capsule, which was irregular, and these new loca-

tions were siniler to the findings at the time of red-yellow atrophy. At

this old necrotic site, the latticed fiber had increased and some had

turned to gelatino:s fibrils; the new part shoved degeneration of the

latticed flbor. When the nidas of the necresis was extensive, the liver

colla were ,artly regenerated; binuclear liver cells were observed.

There was a tendoncy tovard the formation of psdueo-lobules; these

Little tubcrs again turned to fat from the circumference inward, in

places, betarne necrotic, or develored into Kallory bodies. The area

eround the recrotic nidus shewed proliferation of the biliary canaliculi.

In pleces, giant hepatic cells were observed with ag rany as seven nuclei.

Billary plugs wsre also corparatively numerous and were assumed to arise

from degenerative obstructions caused by necrosis of the liver cells or

inflarratory cehl infiltration into the Glisson's capsule; the biliary

pligs occurred rastly in the necrotic nidis near the capsule. The

Glisson's capsile shoved moverate faflacoestory cell infiltration by
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neutrophiles, monocytcs, lyaphocytes, and plasma cells; fibrous colls

Wore also noted, Between the fibers of the liver cells were also mono-
cytes and neutrophiles but the hematopoietic nidus could harbly be recog-

nized.

The liver cells in general were badly discolored, inflamed, and

swollen; the protoplacm was vacuolated, The adipose developsaent involved

chiefly the liver cells in and ground the necrotic nidus; the nuclei were

swollen, The distribution of chroratin was uneven}; it was concentrated

in places and there vas a tendency to overconcentration in the nuclear

nenbrane. The fibers of liver cells separated from the necrotic nidus

shoved areas of gicnt multinuclear hegatic cells. The Zupffer's stellate

czllg were mobilised, fatty, and granular and had gormandized the hemo-~

siderin or bile pisonent; the nuclei were dseply colored and soue were

srall. The liver cells were especially prosinent sround the necrotic

nidus and shoved gozrandization of bile pignent and hemosiderin} the

giant multinuclear AUspatic cells elso abserbed these pigrents.

These findings are somewhat sinilar to the picture in abnormal pro~

gressive hepatitis, but we are now studying it in the light of new

cevelopsents in radiaticn hepatitis. (See photographs No 4 and 5.)

6. The cavum of the spleen cas previnently enlarged, Certain

as of the surrounding tissue had becorma slightly fitrous, and the

petullrf eells were fev in nunber. ‘the lycph nodes were atrophic and

miny of then vere srall. The central arteries were exposad in places

and the walls of many of them were indistinct. Exbryonic nuclei vere

wot secn anywhere in the lyrcph nodules. In places, sone adhesion of a

giitsy gubstnace wes evident. Degeneration vas observed in the intina

of the contral ertery. No homatogenic nidus was observed. (See photo-

graph Ko 6.) -

ASX
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7. The kidneys showed severe cholemic nephrotic degeneration. Bile

pigment and henoisiderin had entered the Bowman's capsules and the urini-

ferous tubules, The epithelial cells of the main part of these pigznents

were gormandized and slight fatty developnent was noted in the epithelium

of the uriniferous tubules. This was essumed to indicate inpedinent in

the metabolism of iron. (See photograph No 8.)

1@ heart shosed severe atrophic degeneration in the nyocerdium

and the #ifzcion within the stroma was vast. The myocardiac connective

tissug hnd becone fibrous and the lining menbsane of the left ventricle.

¥2s8 paddyenorrhaged, Extensive changes in the ryocardiac layer were

noted espectally near the endocardium. (See photograph No 7).

in
e
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9. Doel of tneutonia were observed in the upper and lower lobss of

the left lung and in the upper loba of the right lung. As the result
of research by tir. Ohuhira of the Pathology Department of Tokyo Univ-

ergity, it was dexonstrated bacteriologically that there was mixed infec-

tion of Aspergillus funiratus in the pneumonia nidus. Hany emphyserateus

lung cells vere found in other parts of the lungs and congestion and

etema were obServcd in places. Catarrh was observad in the mucous mnez-

brane of the bronchus.

10. The mucois menbrane of the stomach and the intestines vas degea~

erative and atrophic. Degeneration was observed in the gland cells but
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the proliferation picture v2s scarcely encointered. There were inflarsed

areas in places. Lymph nodeles were few, especially in the intestines;

they were atrophic and hetorrkagic in places. Mr. Okuhira has also deron-

strated thet the mold from the furring in the gastric micosa corresponded

to the macroscopic impresgion: Candida albicans and Aspargillus funigatus.

ll. The parenchyma of the pancreas presented regressive degeneration

in the form of turbid swelling; the stroma was slightly. increased. scas=

ional fatty developuent in the parenchyra and henoisidcrin gormandization

vere recognized, Spotty adinsse necrosis foci accospanied scall, slight

infiltratiess of lycphocytes.

12. The gland cells of the hypozhysis ani the cells of the supra~
eval cortex were alse degenerative, Tnere was a highly atrophied part

in the glemer:le layer, togethor with a strongly regenerative part. The

blood vessels of the two organs vere dilated. The thyroid gland sre-

sented the pictare of functioral decline.

13. In one part of the oesophagua there was degenerative excoriation

of the epithelial cells; in another part the deeper cells of the stratua

gernminativom had proliferated and reached to the surface. The lover

lsyer of the micesa was atrophic with slight infiltration of lymphocytes

and plasn~ cells; tho capillarics were dilated.

14. YVhe epithelial layer of the bronchial mucosa was mostly degen-

erated and exfoliated; the srea below the mucosa was extrenely edematous,

and platelets, neutrophiles and tissue cells were observed in places.

The blood vessels presented a picture of stasis, and cepeneration of

vacuoles of the cartilaginous cells and was observed togother with con-

centration of nuclei. Cholenic degeneration was scen in the brain.

B. Dr. Ghashi, technical expert at the departmental conference, reported

2a follovs on 16 November 1954 at the second medical meeting of the

Investigation and Liaison Council on Counter-nmeasures for Atonic Bomb

casualties, at Tokyo University, and these deta were made public on

the same day by Dr. Tochiku, charrmsn of the medical meeting:

Tathological Diagnosis of The Late Kr. Kuboyara

(Interaediary Meport)

I. Partial recovery picture in bone marrow from general nyclopathia.

2. Atvrophic degeneration of the lynph nodes.

3. Pysfunction of sperratogenesis; swelling of the basal membranes
of the sominiferous tubules.

4. Atrophy of the liver inflamratory cell infiltration and slight
cirrhesis (250 ¢).

5. Atvophic spleen with congestion.

@. Severe cholemic nephrosis of the kidneys (left 220 g, right 190 g).

7. Atrophic degeneration of the syocardium and effusion in the
ctrema (323 ¢).
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8. Pneenonta with mixed infection of Asporgillus funigatis of the

upper and lower lowes of the left lung and the upper lo-e of the right

lung.

9. Degenerative atrophy of the gastrointestinal mucosa and partial

acute inflammation.

10. Tur vid swelling of the pancreas (120 g) with fat necrosis.

11. Exadation in the thorax (leit 14 cc, right 17 cc) ard ascites

(2.6 liters).

12. Extreme yellow turbidity and partial hemorrhage of the skin

and m.acosa,

13. Dermatitis scars in the neck region, the legs, the iusteps,

etc,caused y the Bikini ash.

14. Hoderate edena bilaterally at the insteps.

CONCLUSION

Ve have o-tained these data as the result of interxediary study.

Tue generative and retrogressive changes in the medulla of the mesan-

chytie system and the lynghatic system, which are especially sensitive to

radiation, and the changes in the testicles, which derive from the meso-

derm system, are assumed to te the results of radiation. Skin changes

are mainly caused by exposure to beta radiation. Changes in other organs

are thought to Le partly caused by radiation and partly caused by cholenia,

which is deuteropathic, or by the fungus infection of the last stage;

but these require further careful investigation. The occurrence of

fungus and virus infections in radiation sickness is another important

procles.

Tse crucial problem is the changes in the (endoderm) liver which took

ir, Eaboyema'ts life. The liver is ordinarily said to te resistant to

rediation$ but this is true mainly in cases of external exposure. But

the riin factor in the Zuborasa case was not so mich the external radia-

tion es the internal exposure via mouth, lungs, or skin during the 2-week

periecd acored the exposed ship, which resulted in degenerative necrosis

and cirrhosis, with inflammatory cell infiltration in the liver. Yirus

hepatitis might have occurred following the :lood and plasma transfusions

he received,

In any event, the radiation sickness resulting from -oth external and

internal radiation damaged the liver directly and to a great extent. At

the sane tine, the possibility of virus hepatitis or its aggravated form

was duly considered and this is one of the main points of study.

Movever, in this case, an entirely new development like radiation

hepatopathia is the main problem and should be considered from the time

when the patient first suffered.

The renort which shows that zirconium 95, colunbium 95, ceriam 144,

praseodynicsa 143, yttriua 99, stroatiusa 89, strontium 90, and other

fission products were found in the liver of Hr. Kuboyama was submitted
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to the Kinura Laboratory of Toltyo University; it amply describes the

yossibility of radiation hopntopathia. The distinction between this

and hepatitis is very difficult and we expect to make further study

through aniral tests,

Mr. Kuboyara contracted acute radiation sickness from the Bikini

devastation. His hematopoietic functions were gradually recovering,

thanks to the careful and enthusiastic efforts of his doctors, when he

unfortunately succumbed to liver dysfunction and pneumonia caused

partially by cold, etc, on the 207th day after exposure. This case

teaches us how a patient died from the Bikini radiation.

in conclusion, we pray for the soul of Hr. Kuboyana and we express

our deepest appreciation to those nembers of the Investigation end

Research Council who sitnessed the autopsy all through the night; to

ir. Sakaguchi, Chief of the Toichi Hospital; Hr. Kuriyana, Vice President

of the Toichi Eospital; ifr. Ccura, Chief of the Hospital Section, Minis-

try of Welfare; the doctors in charge; ir. Shieda, Chairran of the

Investigation, Research, and Liaison Council on Countermeasures for
Atomic Bomb Casualties; Hr. Tochiku, Chairran of the wedical neeting

of the Council, and others of the Council; Mr. Miyake of the Pathology

Department of Tokyo University, and those of the class; and to all

others coacerned, who have given ug constant guidance.

(Received 20 November 1954.)
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to the Kimura Laboratory of Tokyo University; it amply describes the

possibility of radiation hepatopathia, The distinction between this and

hepatitis is very difficult and we expect to make further study through

énimal tests,

Mr. Kuboyama contracted acute radiation from the Bikini devastation,

His hematopoietic functions were gradually recovering,

thanks to the careful and enthusiastic efforts of his doctors, when he

unfortunately succumbed to liver disfunction and pneumonia caused

partially mold, etc, on the 207th day after exposure. This case

teaches us how a patient died from the Bikini radiation,

In conclusion, we pray for the sou] of Mr. Kuboyama and we express

our dvepssat appreciation to these rembers of the Investigation and

research Council who witnessed the autopsy all throuch the night; to

Er. Sakaguchi, Chief of the Toichi Eospital; Mr. Euriyana, Vice President

of the Toichi Hospital; Mr. Gaura, Chief of the Hospital Section, Minis-

try of Welfare; tho doctors in charge; Hr. Shioda, Chairnan of the

Investigation, Research and Liaison Council on Counterceasures for

Atonic Bcub Casualties; Mr. Tochiku, Chairman of the rnodical meeting

of the Council, and others of the Council; Mr. Miyake of the Pathology

Department of Tokyo University, and those ef the class; and to all

others concerred, who have given us constant guidance.

(Received 20 November 1954)
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(iat marrow)
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