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U.S.S. HAVEN (AH=12)
CONFIDENTIAL

U.,S.S, HAVEN (AH-12) operating under Commander Fifth Fleet, Admi-
ral R. A, Spruance, USN; Commander Task Force 55, Rear Admiral M. L, Deyo,
USN; Commander Task Group 55,7, Rear Admiral F, G, Fahrion, USN,

The period 1 September 1945 to 10 September 1945 was spent at an~
chor in Buckner Bay, Okinawa Shima, Ryukyus Islands, awaiting orders.

At 0600, 10 September 1945, this ship got underway for Nagasaki,
Japan as a unit of Task Group 5547, Rear Admiral F, G, Fahrion, USN, Com-
mander Task Group 55.7, in the U.,S.S. WICHITA, This ship in column 1200
yards astern of U.S.S. WICHITA, U.S.S. MUGFORD (DD-389), U.S.S. WEBBER
(APD=75), U.5.5. GREENE (APD-36) and U.S.S. GIIMER (APD=11) screening U.S.S.
HAVEN and U.S.S. WICHITA, enroute to evacuate prisoners of war from the
Island of Kyushu,

Zone: minus 9 time

Positions,

0800 26° 29! N - 12¢° 13! E
1200 27° 21' N - 128° O4' E
2000 29° 21' N - 128° 32! 30" E

At daylight, 11 September 1945, a mine was sighted, and this task
group reduced speed and proceeded with caution, Two more mines were sighted,
and at 0800 this task group lay to awaiting the arrival of the local mine
sweeping group in Latitude 320 191 N, 129° 20,5' E

At 1200, with the arrival of the mine sweeping group, this task
group got underway, mine sweepers in the van, and proceeded to Nagasaki Har-
bor, Kyushu, Japan., An American naval officer from one of the mine sweepers
boarded the U,S5.S, WICHITA to pilot her into Nagasaki, Other ships in the
task group formed astern of the U.S5.S5. WICHITA and proceeded into Nagasaki
in her wake.

Japanese pilots were supposed to have been available for the task
group upon arrival, However, the Japanese Port Director at Nagasaki stated
that the task group was not expected until 12 September 1945, and for that
reason no arrangements had been made for pilots,

Ships in the task group moored to buoys in the stream without inci-
dent, The U.S,S., HAVEN moored alongside Dejima Pier, Nagasaki, Japan at 1645
and secured her main engines,

The attitude of the local Japanese authorities was one of complete
cooperation, but all possible precautions against treachery were taken, It
is to be born in mind that no occupation troops had landed in Nagasaki at
this time, and Task Group 55.7 was a small force in a completely land locked
harbor.

Immediately upon arrival, this ship's medical department began work
setting up a sick bay on the dock in order that ex-prisoners of war might be
gshowered, deloused, and dressed in clean clothes prior to their embarking on
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ships, This was not a small undertaking, because the explosion of the atomic
bomb had had its effect on all buildings near the Dejima Dock area, However,
a building alongside the dock was selected as a sick bay., Electrical power
was furnished by the U.S.S. HAVEN, The U.S5.5. WICHITA set up showers, and
arrangements were made with local Japanese authorities for working parties to
clean up the area around the dock,

At 1900, the first ex=prisoner of war was admitted to the U.5.5.
HAVEN's Hospital from the Japanese Army Hospital at Nagasaki., Three other
ex-prisoners of war, a Dutchman, an Englishman and an American, had been able
to get to the U.,S.5. HAVEN from Fukuoka #2, Japanese Prison Camp, and were ad-
mitted to the Hospital.

12 September
Zone: minus 9 time

This day was spent in cleaning up the dock area, and putting the
sick bay on the dock in readiness to handle ex-prisoners of war.

13 September - 24 September 1945
Zone: minus 9 time

The first group of ex-prisoners of war were received on 13 Sept-
ember 1945, The U.S.S. HAVEN remained at Nagasaki until 25 September 1945,
at which time all ex-prisoners of war had been evacuated,

Fnclosure (A) is a detailed report on the medical aspects of the
operation and is submitted herewith, Enclosure (B) deals with the effect of
the injuries sustained by humans from the atomic bomb., On 24 September 1945,
occupation troops began to arrive,

25 September 1945
Zone: minus 9 time

At 0813, this ship got underway for Buckner Bay, Okinawa Shima, in
accordance with Commander Task Group 55,7 Dispatech 241415, with Task Unit
5547460, Captain T, T. Patterson, USN(Ret.), Commander Task Unit 55.7.60,
Commanding Officer, U.5.5. HAVEN; U.S.S. TATUM (APD-81), U.S.S. WEBER (APD-75),
and U.S.S. GILVER (APD=11) comprised the remainder of the task unit, The
U.S5.5. HAVEN had patients on board, ex-prisoners of war being taken to Okin-
awa as the first step toward their repatriation,

Fositions.
1200 32° 03' N - 1290 20' B
2000 29° 55,5' N - 128° 35! E
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26 September 1945
Zone: minus 9 time

At 1340 the U.5.5. HAVEN dropped anchor in Buckner Bay, Okinawa
Shima, Task Unit 55.7.60 was dissolved,

Fosition.
0800 26° 57,5' N - 1289 22.1' E

27 September 1945
Zone: Ninus 9 time

At 1430, 453 patients received at Nagasaki, Kyushu, Japan, were
transferred to U, S, Army Ramp Evacuation Facilities, Okinawa, Shima,

28 September = 30 September 1945
Zone: minus 9 time.

Narnings received indicated that a typhoon was headed for Buckner
Bay. In accordance with orders of the Senior Officer Present Afloat, all
large ships put to sea, At 1430 the U.5.5. HAVEN got underway and took her
station as fifth ship in the second colum, Winds of 30 - 35 knots were en-
countered, but the typhoon was completely avoided,

Positions.

28 September 1945
2000 25° 56! N - 128° 00!

=

29 September 1945

0800 25° 45' N - 126° 41! E
1200 250 L5' N = 126° 02! E
2000 26° 42' N = 125° 28! E

30 September 1945

0800 26° 32' N = 124° 58! K
1200 26° 32! N - 125° 23,5' E
2000 26° 03' N - 126° 25' &

7\77&2@%

T. To PATTERSON
Captain, USN(Retired)
Commanding
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MEDICAL ASPECTS OF JATANESE PRISON CAMPS AND PRISONER=-OF-WAR EVACUATIONS.

ENCLOSURE (A)

The facts which form the basis of this report were obtained by medical
officers of the U,S, Navy Hospital Ship "Haven! in visits to the camps, in
the course of processing and screening 9043 prisoners of war, and from the
observation of those 888 of them who were admitted to the hospital ship for
treatment and study, The U,S.5. Haven arrived at Nagasaki Harbor, Japan,
(Island of Kyushu) on 11 Sep't., 1945, Its mission was to process and screen,
medi.cally, allied prisoners of war, to expedite the hospitalization of those
urgently in need of hospital care; to select for temporary hospital study or
treatment those cases which required diagnostic work-up or supportive and
corrective therapy before qualifying for further evacuation by transport ship;
and to screen out those who were free from infection and contagious disease,
and were well enough to be evacuated immediately by ordinary transport,

A preliminary survey made by the rescue teams of the 6th Army had dis-
closed approximately 10,000 allied prisorers of war on the island of Kyushu
in Southwestern Japan., There were twenty five camps scattered about the is-
land, all designated Fukuoka #___ » Representatives of the United States and
Allied Armies had already determined the military status of these men and
werc prepared to evacuate them to Nagasaki upon word from the Navy that the
physical and personnel set up for the medical processing and screening had
been completed.,

Thile the Haven was enroute to Nagasaki a Board of its Medical officers
had claborated a plan for the use of a railroad siding and buildings on the
dock for the reception and serecning of cvacuees, and established the number
and type of persoinncl, both medical and non-medical, necessary to effect a
smooth and cxpeditious processing and screening, Arrangements werc made with
an accompanying cruiser to pre-~fabricatc two sets of shower lines so that the
work could begin with a minimun of delay. The Supply Department madec all
arrangements for the proper clothing and feeding of the evacuees, Fortunately
the railroad siding, dock arca, and buildings pre-selected were sufficiently
undamaged to be suitable for the project, However a tremendous amount of
clecaring away of debris and of rotting, stored grain was neccssary as was
also a spraying of thc area with DDT powder before carpenters and plumbers
were 2ble to sct up the showers and other required spaces., The ordinary labor
was donc by Japancsc labor groups under the supervision of the Army; the tech-
nical work wes donc by roted men from the U.S. Navy ships. The "Haven" was

docked alongside the scleeted arca and a steam linc was connected from the ship
to the shower pipes to furnish warm water., The Nagasaki water facilitics on
the dock were found to be intact and adecuate, and preliminary tegting indic-
ated the suitability of the water for shower purposcs. llord was given to the
Ariy “nd Allied representatives that processing could begin at 0800 on 13 Sept.
(1% deys after our arrival) and the first train arrived at that time as, per
schedule,

Sulected medical personncl from the U.S.S. Haven were sent to the various
cemps to study camp conditions as they influenced health, and to designate
thosc cases requiring urgent hospitalization and carly cevacuation, The plan
was to cvacucte approximately 1,000 men per day, in three train loads, to
arcive at 0800, 1200, and 1530, All streteher cascs were to be placed on cots
in o coach sct aside for that purposc,

Upon arrival at Nagasakl obvious stretcher cases wore carricd from the
train by stretcher tcams of hospital corpsmen, teken into an adjacent build-
ing, divested of their clothing, sprayed and dusted thoroughly with DDT after
bcing given o "bed-bath", and routed dircctly to a designated bed on the hosp=
ital ship by a routing liedical Officer., No attempt was made to interrogate or
shover these paticents before admission, All other prisoners of war were dir=
ceted along a onc-=way maze which led them rgsgactivcl{ past (a) tables at
which Nurse Officers from the "Haven" obtained general health data on a mimeo=-
grophed form (Figs #1); (b) an enclosed undressing arca where clothes were
discarded or, if desired, wiere put in a sea=bag, taggod, sprayed with DDT; (c)
shovier lincs whore water and soap were plentiful; (d) a de-lousing area where
the paticnt was thoroughly dusted with DDT by & tcam of hospital corpsmen; (e)
a medical screcning area whore, with the aid of the preliminary questionnaire
£illcd out by the Nursc Officers, the P,0.W. wes inspected and examined by
Hedical Officers; (f) the clothes reclaiming and new-issue arca manncd by mem=
bers of the Supply Department; and (g) the final dressing arca whore the P.OuWe
donned frosh clothing bofore boing dirocted to waiting transport ships,




Figure # 1

P,0.W, GENERAL STATISTICS

NOWOL & 6 o @ o w wiw w0 & w es Wi e NACEORRIItYE. W w W e a0 v e
Doto CADRUXSL s o & @ % e o 6 @ & 3.0 6 & & @ 5 5 ¢ @ 6 dw & & we en s e
FOOD: (Insufficient), (Bad), (Fair), (Good), (Insufficient),

Fever, Chills: (Yes) (No)

Dental Trouble: (Yes) (No)

Lices (Yes) (No)

Dyscntery: (Ycs) (No)

Swelling of hands or fect: (Yes) (No)

Skin Trouble: (Yes) (lo)

Loss of Weight:e o« « o « 1lbs,

Cough: (Yes) (No)

Blood Spitting: (Yes) (No)

RELARKS:




In the medical scrocning special attention was dirccted to presumptive
cvidence of tubcerculosis, active infection, scvere nutritional deficiency
disorders, rccent or active diarrhcel discasc, cspecially if accompanied by
blood or mucus in the stools, and tho preosence of obvious contagious discase.
Particular attention was directed to nutritional cdema or wet Beri Beri.
Upon cvidence of any of the foregoing, the P,0,1/, was directed to a routing
liedieal Officeor, then given slippers, pajamns, and bath-robe, and togged for
a designated bed aboard the ship, to which he was led by a hospital corpsman,

In the period Sep't 13 - 22 inclusive, 9043 P.0.W.'s were processed
and screened, Of this number 888 were admitted to the hespital ship for
treatment and study., The stetistical anclysis which follows will be scparated
into two parts; (a) the cntire group and (b) the cascs admitted for hospital
study., (7272 questionnaires werc sufficiently complete to admit of analytical
study and the figures and percontages quoted in part (A) arc based on that
totel),

(A)s Analysis of Entirc Group.

Total number of processed 9043,
Average per day Q0L o

Comment: The staggering of the arrival at Nagasaki ot thrce periods during

the dey made it possible to conduct an orderly proccssings A tracer study

of 200 consccutive cascs indicated that it recuired from 12 to 20 minutes to
complete an individual processing from the time that the P.0.V . stepped be-
forc the llurse Officer's table to fill out the preliminary health questionnaire
to the time that the medical ex.mination was completed, The linc moved stcad-—

ily and without confusion. The lowest number of cases in eny onc dey was 639,
the largest 1369.

Netionality,
Americans 1101 (15,1%) (bascd on 7272 analysed)
British 2796 (38.4%)
Australian L12  ( 5,6%)
Dutch 2916 (40,1%)
Others 43 ( 0.8%)

Comment: Duteh and British P,0.U/.'s constituted the majority. Included
among the British was & small number of Indians (British Sovreignty), and
among the Dutch, Hollanders and Dutch Iast Indians (Javancse) were about
cqually divideds In the miscellanecous group therc werc 27 Chincse, 9 Portu-
gese Indians, 4 Norwegians, 2 Czechoslovakians, and 1 lalayan,

Dental Troublo,

3612 (49.6%)

Comment: This figure is probably much too low., Meny of the F,0.W.'s revecal-
ed evidence of neglect and decay despitc the stotement that their teeth had
given them no troubles The tecth of the Javanese Dutch werc strikingly better

thon those of their whitc compatriots. In view of the restricted nature of
the dict this ineidence is not unusual,

Dysentery.
2196 (30,2%)

Comment: This figurc reprusents those individuals who experienced episodes of
frequent, loosc, watery stools, usually accompanicd by mucus, blood, or pus,
and lasting two or morc weeks, Obviously many of thesc diarrheas were on the
basis of vitamin deficiency. However a grcat number of individuals with amecbic
dysentery will not have boen included because of the mildness of the symptoms,

Skin Trouble

2173 (29.8%)




Comment: Under this heading are grouped scabies, miliaria, pyogenic derma-
titis, scvere fungus infection, and furunculosis, Trophic changes due to
vitamin deficiency werc common, Advanced pellegrous changes were strikingly
infrequent but carly skin changes of Pellagra were not uncormon, One casc of
Lopronotous (nodular) Leprosy was cncountercd in a Dutch Javancse,

Cough 2105 (2849%)
Hemoptysis 237 ( 342%)
Comment: Only thosc cases with cough lasting longer than three wecks were |
rccorded to rule out thosc duc to transient acute respiratory infection, The

majority of the cough were due to asthme, chronic bronchitis, or to prolonged
irritation from the dust of the mines in which many of the P,0.W,'s worked,
Slightly morc than 10% of these with persistent cough had hemoptysis which,

in many instances, was an indication of pulmonory tuberculosis, Considering
the hard work, inadequate clothing, and cxcessive weight losses, it is remark=
able that the incidence of cough and hemoptysis was not grcater,

Fover and Chills,

3655 (50,2%)

Comment: Thesc arc paticnts with febrilc discase of more than a few days dur-
ation, or with rccurrcnt fever and chills of the type seen in malaria, Many
of these undoubtedly suffered from malaria and a good percentage indicated that
they had contracted malaria while P,O,W, in the Phillipines or in Burma,

llany had contracted pneunonia in the winter of 1943, in Japan, when the winter
was cold, and clothing and housing facilitics were woefully inadequate, Peor-
sistent and unexploined fevers were also common, In many instances they were
undoubtedly due to cndemic typhus fover (sce hospital statistics)

Lice,
4701 (6446%)

Comment: This figure is undoubtedly lower than the true incidence, It in-
dicates, however, the unsanitary living conditions under which the P,0.W,'s
existed and also the opportunity for the louse=borne infections,

Edema,
3106  (42,7%)

Comment: This fggure is also lower than the true incidence of edema, liany

of the P,0,W,'s who disclaimed ever having any swelling were actually edematous
at the time of the interrogation, Usually limited to the feet, ankles, and
lower legs, it was not infrequently universal, of the type seen in acute nep-
hritis, or nephrotic cdema, In most instances this edema was due to beriberi
of the wet type., OSome of it was undoubtedly due to hypo-proteinemia from pro-
longed inadecuate protein intake, Many of the P,0,W,!s exhibited edema, (and
then usually to a conspicuous degree) for the first time after eating excess~
ively of the rations dropped down by our planes after August 15th, The rea-
son for this phenomenon has not yet been established, Many developed an acute
gastro-enteritis following the excessive food intake and may therefore have
accentuated their Bl deficiency, with resultant further disturbance of water
balance, In most instances, however, the accompanying temporary sharp in-
crecase in salt ingestion at a time when water balance was poor, probably
accounted for the fluid rctention. The tense abdomens, full of ascitic fluid,

standing out in sharp contrast to the thin chests werc conspicuous in the pro-
cessing line,

Weight lLoss

None 346 L 8%
1 - 10 1bs, 484 6

11 - 20 lbs, 1512 20, 8%
21 = 30 lbs, 1557 21.5%
31 = 40 1lbs, 1252 17 2%
41 - 50 lbs, 1123 15, 5%
51 plus 988 13, 5%




LComment: Marked weight loss was to be expected, It is interesting to note
- that most of those who reported little or no weight loss were in the Dutch

Javanese group, These individuals are normally adapted to a rice diet and
fared much better than the other groups. Approximately 75% of the entire
group had weight loss of from 11 to 50 pounds, and 15.,5% showed weight loss
of more than 50 pounds., There were many instances of loss of 80 to 100

pounds and these men were literally, a& well as figuratively, little more
than skin and bones,

ANALYSIS OF PATIENTS ADMITTED FOR HOSFITAL STUDY

Eight hundred and eighty eight (888) evacuees were admitted to the U,S.S.
llaven during the period Sept, 13 = 22, inclusive, These include 15 women, all
but five of whom were nuns, These five werc wives of missionaires and were
accompanied by their husbands, Vith the exception of one woman who was suffer-
ing from malnutrition and cardiac failure, all were accepted as passengers and
not as patients,These 20jtogether with 151 others in whom the hospital data were
incomplete because of too short a period of observation are excluded, leaving
717 cases as the basis of the following statistical analysis. The analysis of
this group is deivided into two parts: I, Data obtained on questioning of
prisoners-ofwwar after admission to the hospitadl ship and II,physical and
technical findings aruver examination,

I, DATA OBTAINED ON QUESTIONING OF PRISONERS OF VAR AFTER ADMISSION TO THE
HOSPITAL SHIP ( U,S.5. HAVEN ).

AGE

Ages, 21 = 25 144 patients (20,1%) Total 717
Agess 26 - 30 23, L (32,6%)

Agese 31 = 35 168 L (2345%)

Agess 36 = 4O 93 (13.0%)

Agess 41 = 50 63 " ( 847%)

Agess 51 = 50 12 0 ( 1.7%)

Ages, 61 plus 3 " ( 0o4%)

Comment: 75% of the entire group were between 21 and 35 years of age, as
would be expected of a military group, This age incidence is of significance
in considering the morbidity in prisoner-of-war camps as contrasted with that
in military personnel in similar age groupsg

NATIONALITY
American 184 patients (2546%) Total 717
British 256 M (35.8%)
Australian 8L i (11,7%)
Dutch 188 " (26 42%)
Others 5 " ( 0.7%)

Corment: Americans comprise 25,6% of the group, Included among the British

arc 9 Hindus (Indians of British Sovreignty), in whom there was a high relative
incidence of pulmonary tuberculosis, Thc¢ Dutch consistaed of approximately two

thirds Indonesions (Javancse) and one-third Hollanders, or white Dutch, It

is worthy of comment at this point that the prisoner dictary was well tolerated

by thc Javanesc who, as a group, were least affected by nutritional and defe :
iciency disorders, Rice, which formed the bulk of the prisoner dietary is the

normal basic foodstuff for the Javancse,

RESIDENCE AT TIME TAKEN PRISONER OF l/AR

Philippines 129
Wake Island 2L
Guam 2
At Sea 70
Singapore 211
Java 250
Timor 14
Malaya 3
China A
Not recorded 10




Comment: These figures are of interest because of exposure to disease prior
to internment in prisoner-of-war camps in Japan, Malaria and dysentery were
rife among the ‘mericans in the Philippine camps, and among the British and

Dutch in Burma and Thailand, Little effort was made to protect the prisoners-
of-war from these diseases,

NUMBER OF CAMPS OCCUPIED BY EACH PRISONER OF AR
12 patients

one camp
153 patients two camps
214 patients three camps
120 patients four camps
90 patients five camps

128 patients six or more camps,

Comments These figures are of interest chiefly because of variation in sani=-
tary,dietary, and working conditions in different camps, Travel from one camp
to another usually was difficult and, in itself, indicated a considerable addi-
tional health hazard, Malaria, and particularly the dysenteries were propor-
tionately greater among prisoners who had been interned in 3 or more camps,.

TOTAL DURATION OF CONFINEMENT AS PRISONER-OF=IVAR

2 = 3 years
3 or more years

16 patients
701 patients,

Comment: None necessary other than to indicate the long duration of confine=-
ment among those hospitalized,

DURATION OF CONFINIMENT IN SOUTHWESTERN JAPAN (KYUSHU)

Under 6 months 23 patients

6 = 12 months 114 patients
1l - 2 years 27l patients
2 = 3 years 237 patients
3 or more years 66 patients
Not recorded 3 patients

Comment: 577 patients werc prisoners-of-war in camps on Kyushu for from 1
to 3 years, These figures are of importance in considering the morbidity be-
cause they indicate either the inception of the disease (or diseases) or in-
adecuate Medical care in Japan proper, Interrogation of prisoners indicates
that quinine, though plentiful early in the war vad dispensed in inadequate
amounts and this holds true for the sulfa drugs and other drugs which the

Red Cross had made available in adequate quantity.

DISEASES ACQUIRED IN PRISONER-OF=-WAR C.iMPS

Beriberi (all Forms)

470 patients (65,5%)
Dysentery (all Forms)

417 patients (58,1%)

Malaria 307 patients (4245%)
Skin disorders 144 patients (20,1%)
Pneumonia 139 patients (19.3%)
Pellagra 98 patients (13.6%)
Malnutrition 68 patients
Bronchitis 66 patients
Dengue 59 patients
Pleurisy 50 patients
Fever-unknown origin L3 patients
Tuberculosis 4O patients

Fractures (all types)
Jaundice

28 patients
28 patients

Scurvy 23 patients
Visual disturbance 23 patients
Dyphtheria 14 patients
Asthma 14 patients
Rheumatism 13 patients
Ear Trouble 12 patients
Kidney Trouble 12 patients
Burns 10 patients
Hemorrhoids 8 paticnts




Anuendicitis 7 patients

Tychus Fever L, patients
Heart Trouble L, patients
Hernia 3 patients
Diabetes 2 patients
Osteomyelitis 2 patients
Frost=bite 2 patients
Lumbago 1 patient
YVaricocaole lspatient
Small-pox 1 patient
Leprosy 1 patient
Bursitis 1 patient
Syontaneous pneumothorax 1 patient
Acute cold 1 patient
Gangrene 1 patient
Hookworm 1 patient

Comment: The diseases listed above are necessarily incomplete because they
represent only the patients knowledie or awareness of an existing disorder,
Obviously generalized awvitaminoses were masked by the more conspicuows
syaptons and signs of beriberi and pellagra, Malnutrition as such was

infrequently complained of as the sole disorder, and the figure 68 above

indicates those whose on mplajnt was weakness and debility from ¢ arva-
ion and weight loss, Hc%ﬁaiiyp%ainutr% 1on %n some form was gresent

in over 90% of the cases,

Beriberi (470 patients -~ or 65.5%) was the most frequent disorder
complained of, and its symptoms and signs were sufficiently well-known to

indicate that the figure 65,5% is very close to the actual incidence of the
disorder among the prisoners-of-war, In most instances, dry beriberi,

as charcterized by burning, numbness, tingling and later weakness of the ex~
tensor muscles of the legs and thighs, preceded the appearance of the wet

(edematous) form of beriberi, In some camps, as might be expected from the
variations in diet, the incidence of beriberi was higher than in others,

It is uctevorthy that beriberi was much less frequent, in the J:iv nese who

normally subsist chiefly upon rice. DUysentery ?L 7 patients or 58,1%) wos

frequent, as night be expected under the unsanitary conditions of camp X.fe.
Since this figure includes all severe diarrheas of several weeks or more
duration, sore of it probably represents deficiency diarrheas,

Malaria (307 patients or 42.5%) was usually contracted outside of Japan
chiefly in the Philippines and in Burmaand Thailand, Quininc was
apparently given in inadequate amounts despite Japanese eontrol of the
source of quinine supply.

Respiratory disorders were frequent, as might be expected, asthma (14
pe tients), bronchitis (66 atients), pneumonia (139 patients), pleurisy (50
patients) and tuberculosis (40 patients)., Tie low incidence of asthma (14)
is unusual farithertrépical 4ad subbpapigal countries,:iTuberculosis) while
frequent, and of much higher incidence than seen in a comparable military
age group, is seen to be astonishingly loWw when one considers the unsanitary
and crowded living and working conditions, hard work, inadequate diet, mark-
ed malnutrition, and the Japanese custom of not segregating or isolating

cases of active tuberculosis so long as the individual was capable of per~
forming any work,

Skin disorders, consisting of fungus infections, pyogenic dermatitis

furuncles, abcesses, and one case of leprosy, were frequent (144 patientss
as might be expected,

Unexplained fevers, many of them recurrent over a long period of time
were wore frequent than the figures indicate, These represented tuberculosis

malaria, infectious hepatitis (28 cases of jaundice), and presumabiy typhus
fi:"-rt‘ir. '

Wor.: infestatiun was rarely complained of despite its significant inci-
dencce  Two yrisoncrs=ci=ver knew of the presence of such infestation, one
complained of hookworm, the other of taeniasis,




II, PHYSIC L AND TECHNIC.L FINDINCS AFTZR ADIISSION TO HOSTTTAL SHIP

WEIGHT LOSS

No record L3 patients 6% Total 717
1 - 10 1bs 105 " 14.8%
11 - 20 1lbs 120 " 16.7%
21 = 30 1lbs 1E L 21.0%
Bl - 4O 1bs 105 L 1L .8%
41 - 50 1bs 85 L 11.8%
51 - 75 1bs 92 " 12,7%
76 or more lbs 16 " 2.,2%
Comment : ‘leight loss was determined bv weighing the pstient on admission

and comparing with known weight at the time the petient vas made a prisoner-
of-war, It ruct be remembered thet admission weights were from five to 30
pounds higher than they h:d been prior to August 15, 1945. On and after
thet date, food and vitamin rations in abundance vere dropped by perachute
from our airplanes, and practically all patients made remarkeble weight gains
in the short neriod between the dropping of food and admission to the hos-
pital ship. It is seen th t 62,5% of the patients had weight loss of more
than 20 1lbs, and that 26,7% had lost more than 4O 1bs., The highest recorded
weight loss was 110 1bs - and loss of 80 - 90 1lbs was not unusual, Since
loss of 10-20 1lbs was not uncommon after diuresis in the wet beriberi

group, it mey he seen that marked veight loss was the rule in the entire
hospitalized group,

EVIDENCE OF DISEASE (PRI RY C U'E FOR HOSPIT/I ADMI3SION)

Beriberi Total 248 prtients (wet type 213, dry type 35)

lialnutrition and Debility €9 patients

Pulmonary Tuberculosis 28 patients (positive X-ray
positive syutum)

Pulmonary Tuberculosis 32 patients (positive X-ray

neg tive sputum)
Pleurisy with effusion (primary) 13 raticnts,

Amebic Dyvsentery 15 patients
Infective J-undice 9 patients
Atypical pneumonia 19 patients
Bronchitis (chronic) 29 natients
nsthma 14 patients
Scabies 16 patients
T:-hus fever (-roven) 2 prtients
Fever unknown origin 10 petients
Arthritis 6 petients
Osteomyelitis 5 patients
Fracture (all types) 25 natients
srputations 4, patients
I'2laria (P, vivax) 10 patients
licute Cztarrhal Fover l, patients

P.orenic Dermatitis ( “rked)
' vnculosis - C-rhuncles

Burns 12 patients

titis (1:dia and exterra)9 patients

thunds and lacerations 6 patients
Ureteral calculus 2 patients
Perinenshritis Abscess 1 matient
Subacute nephritis 1 patient
Thrombophlebitis (legs & thirhs) 3 r-tients
Racent anpendectomy 2 petients

vertension 1 patient
Spontaneous pneumothorex 1 patient
Penile lesion (cause &) 1 atient
Loarosy 1 natient
Erididymitis 2 patients

hAcute gastro-enteritis 2 patients
Corneal Ulcer 3 natients
Di rrica (otler than amebic ) 4 patients
Not classified L7 prtients




Wlhere there is marked reduction of total serum proteins to 3-4 grams (normal
6-8 grams), or specific decrease of serum albumin, or alteration of the al-
bumin~-globulin ratio, the diagnosis of "nutritional edema is proper, Serum
albumin, and albumin-globulin ratios could not be studied in this group be-
cause of lack of time, but hemoglobin, hematocrit, and total serum protein
was done by the copper sulphate specific gravity method, Serum chlorides
also, unfortunately could not be done, Anemia is recognized as a cause, per
8¢, of water retention, and it has been shown that fluid retention after in=-
take of salt is inversely proportional to the hemoglobin level, In 167 cases
of wet beriberi (as listed in tables I, II, and III) it is seen that in only
1 petient was the total serum protein below 4 grams per cent, However, anemia

as indicated b{ the low hemoglobin levels, was present in moderate to ﬂ@rik-
ing degree in the majority c% the cases and may have been an important factor

in the causation of the edema, It is interesting to comment in this connect-
ion upon the sudden massive appearance (or reappcarance) of edema in many

atients when the food ratio waf suddenly incrcased after Aug. 15th 1945 by
ood dropped down by parachute from eur airplames, Watcr balance was so

impaired as & result of vitamin Bl deficieney,ancmia, and other causes, that
the incrcased intake of food and salt, resulted in the quick accumulations of
moescive edema,

TABLE 1I. HFEMATOCRIT (167 cascs of cdema)

20 - 25 L, paticnts 31 = 39 77 paticnts
26 = 30 13 patients LO - 48 59 patients

LG plus = 2 paticents  (Normal 40 - 48)

TABLL II. HEMOGLOBIN (167 cases of cdcma)

6 - 8 grams 3 patients
8 = 10 grams 8 patients
10 = 12 grams L2 patients
12 = 1 grams 67 paticnts
14 = 15 grams 29 paticents
16 plus grams 9 patients

TABLE IIX., TOTAL SERUM PROTEINS. (167 cascs of odema)

(Normal 6 - 8 grams)

3 = 349 grams 1 patient
L = 449 grams 3 patients
5 = 549 grams 16 patients
6 = 649 grams 41 paticnts
T = 79 grams 97 patients
8 plus grams 9 patients

Some investigoators claim that the edema of beriberi is due entircly to
right ventricular failure, and the cardiac manifestations of beriberi are too
well known to warrant deteiled comment in this report. Cardicce dilatation,
tachycardia, dypsnea, feeble heart sounds, dependent edema, chronic passive
congestion of the viscers, clectrocardiographic changes consisting chiefly
of lowered amplitude of GRS and T waves, ond prolongation of the Q=T interval,
are prominent featurcs of beriberi heart discasc, In this hospitalized group
twenty five clectrocardiographic tracings werc taken as on equal number of
sclected cases, Tachycardia (over 100/min) was the outstanding finding, Only
mihor changes in amplitude of QRS and T were noted,

Onc death in this group was dircctly attributable to beriberi hecart disease,
Typically, it was characterized by the sudden onset of scvere dyspneca, cyanosis,
and ccute pulmonary cdeme, It occurred 3 hours after admission in a markedly
cdematous middle=aged British Armmy scrgeent, He had caten excessively prior
to entreinment for Nagasaki and was resting quietly in bed when acute cordiac
failure supervened, Although rallying temporarily to intravcnous thiamin che-
loride (100 mg.), oxygen, morphine and atropine, caffeine, intravenous 50%
glucose solution, and venescction (1000 cc) he died 18 hours after the onset
of acute cardiac failure, Autopsy revealed dilation of all the cardiac chame-
bers, morc marked on the right, conspicuous pulmonary edemad, chronic and acute
passive con estion of the viscere, bilateral hydro thorax (more than 1000 cc in
cach pleural cavity), generalized subcutancous edema, moderate ascites, some




Comment: The above figures represent the primary cause for hospital ad-
mission, Where more than one disease or disorder was present,the eccondm

ary disorder is not included in the above figures, These are listed separately
below, For example beriberi was encountered in 326 instances, but only in

248 patients was it sufficiently severe to warrant hospital admission solely
beceuse of its presence, When secondary, it was more often of the dry
(polyneuritic) type and was encountered most frequently in association with

the malnutrition and debility, and with the diarrhea groups. A separate ana-
lysis of the beriberi group is listed and commented upon in a later section.

In 89 instances malnutrition and debility was so striking as to warrant
hospital admission for further investigation and treatment, Actually more
than this number were admitted for that reason, but those patients in this

group who later revealed positive or suggestive evidence of pulmonary tuber-
culosis are excluded.

Tuberculosis, with both positive X-ray findings and positive sputa was
encountered in 28 patients, In 32 other patients the X-ray suggested its
presence but the sputum was negative for tubercle bacilli. There were 13
instences of pleural effusion - at least 4 of which may be presumed to be
tuberculosis in origin, The other 9 possibly represented effusions ©On the
basis of the wet form of beriberi. In the X-ray and sputum positive cases
of tuberculosis, the picture was usually that of extensive and advanced in-
filtration with cavitation, Two of these patients died within 2 weeks of
admission and post mortem examination revealed extensive bilateral invol-
vement, with cavitation, involvement of the tracheo bronchial nodes, and
tubercul ous pericarditis,

because
69 paticnts were admitted/cf non-tubcrculows respiratory infections,
Of these, 4 suffercd from acute catarrhal fever (acute upper respiratory
discase), and 19 from an atypical type of pneumonia, Chronic bronchitis
was present in 29 patients, and true bronchial asthma was encountered in
only 14 paticnts., (astonishingly low incidence in this climate)

22 patients were admitted because of persistent or recurring fever
and of thesc 10 were duc to malaria (p, vivax), Two (2) of this group showed
serum agglutination with protews oxl9 in dilutions of 1-~5120, therefore

representing typhus fever (not the serub type). In 10 instances the cause
of the fever was indecterminate,

In 50 instances skin disorders werc of sufficient magnitude to warrant
admission, These were cases of carbuncle, furunculosis, pyogenic dermetitis,
and scabics, Sixtcen cases of scabies were admitted the first day, but it
became quickly apparcnt that its incidence was so great that hospitalization
for therapy was inadvisable, Accordingly othcr cases encountered were given
a . spraying with DDT in acctone and alcohol and not admitted to the hospital

ship. Onc casc of lepromatous lecprosy was cncountered and admitted for iso-
lation,

Infeetious jeundice was encountered in 9 instances, and in one casc was
protracted and severe (icterus index of 210), Whether thesc cases represent
hepatitis duc to a bacterial agent or whether it is due to a nutritional or
vitamin deficicney is & matter of controversy,

Burns, 12 in numbcr werce extensive and usuelly of the flash type = mostly
2nd degrecs In onc instance the burns were very extensive about the face and
back and werc accompanied by scrious blood protein changes, Ninc of these
were duc to the atomic bomb, and are described in detail in a separate papcr,

The remainder of the cases require no special comment,
BERIBERI

326 paticnts presented cvidence of beriberi. In 248 instances it was
gither the sole or predominant causc for hospitalization. Of this number 213
were predominately of the wet type and 35 of the dry type. The wet form is
quelificd because, upon subsidence of the cdema residual evidence of peri-
phoral ncuritis in the lower extremeties was not uncommon, The designation
"boribori", wet form, as applicd to all of these cascs may bec properly ques-
tioned, Edema, associated with evidence of malnutrition usually suggests
the dicgnosis of '"nutritional cdema", Even in the prescnce of other signs
of beriberi or somc other well=known food deficicncy there is a high probab-
ility thot protein deficicncy may be a factor as well as in those cases show-
ing cdeme alonc,




some pleural adhesions on the left, and an adult round worm gascarig lumbri=
coides) in the small intestine, The stomach was distended with undigested
food,

Treatment of the wet beriberi group consisted of bed rest, frecquent :
small feedings of a high protein, high carbohydrate diet, multiple vitamins
by mouth, supplemented by thiamin chlaride mgm V tei.d. by meuth-and 50 mgm
intramuscularly daily. In several instances, where dyspnea was striking,
100 mgms of thiamin chloride were given intravenously. In most instances
there was prompt, usually dramatic, improvement, Diuresis with weight loss
of 5 = 25 pounds became evident within 36 - 72 hours following admission,
and edema correspondingly, cuickly disappeared, Only in several instances
when generalized edema, accompanied by evidence of renal congestion (albumin=-
uria, red blood cells) was present, the improvement was less conspicuous and
proceded at a slower rate, Dyspnea subsided promptly, but tachycardia per-
sisted after the disapnearance of edema, Effort caused prompt return of
dyspnea and aggravated the tachycardia, indicating slow cardiac recovery,

In one instance of dry beriberi dyspnea was striking and marked tachycardia
present, It was felt that the vagus nerve shared in the polyneuritic rea=-
ction and was responsible for the respiratory and cerdiac disturbance.
Degenerative chonges in the vagus nerve have been described and are thought
to be responsible for some of the instances of sudden cardiac collapse,

Thirty five (35) cases of dry beriberi were admitted because of the
severity of the disorder, These were cases in which the peripheral neuritis
wa.s s0 severe that extreme weakness, foot drop, and partial paralysis made
locomotion difficult or impossible, The lower extremetics were most common-—
ly affected, but weakness and inability to perform fine movements of the
hands were also encountercd, Usually bilateral, occasionally onc extremity
was particularly affected, In the short period of hospital care, subjective
improvenent vas marked and slight to moderate improvement in coordination
and muscular power vias noted,

SECONDARY FINDINGS

Simple underweight (more than 20 pounds) L66

Anemia (Hemoglobin less than 14 gms) L0
Pyogenic Dermatitis 56
Visual disturbances 110
Far disorders bl
Beriberi 78
Hookviorm infestation 60
Ascaricsis 50
Ge. Lamblia infestation L
Hemmorhoids 7
Pellagre 9

Connment: Dvidence of umarked weight loss was striking, ilhere anemia was pro=-
nounced, iron by mouth, and in many instances transfusion of pooled type 0
whole blood was resorted to as corrcctive measures, Visual disturbances,
elther general diminution in visual acuity, conjunctivitis, or muscle imbalance
werc cormon, and were attributed chiefly to the general picture of avitamin-
osis, Impaired heering wos common, and in several instances striking, Many
of the paticnts with diarrhca os their chief complaint exhibited the ova of
hookworm, roundiorn or glardia-lamblia in their stools, lany of the coses of
debility, malnutrition and anerda may have been duc to hookworm disease,
Pellagra, manifested b glossitis and the characteristic skin lesions ias
encountered in only 9 instences, and appecered to be of secondary importance,

LABORATORY PROCEDUR
AND
FINDINGS
ANALYSIS AND COMMENT ON LABORATORY PROCEDURES:

I URINALYSIS

Albumen was present in 66 of the 976 urine specimens cxamined, an in-
cidence of 6,7% (Table I)s In 17 cases it was present to a marked
degree, A microscopic ¢xamination of the centrifuged urine was done
whenever albumen was present; granular casts were found in 11 instances,




TABLE IV

SERUIY PROTEIN

Above 8,0 L6
7 -8 397
g -7 156
5~ 6 95
L -5 21
3 -4 16
IV BLCTTRIOLOGY
0f the 314 sputums cxmincd, 38 or 127 were positive for ncid fast ?

beeilli,

Thore vere 27 cultures purformed on foces - £ showed pethogenic
orgenisms. All orgonisms werce in the Shi:clla group,

V FSCES EXMINLTIONS (Fer ove ond parasitos)

0: the 320 stools cxamined, 185 or 58% showed onc or morc ova or
parasites, T ble V zives a tzbulation of the findings

T.BLE V

OV.. .ND FiRSITES IN FECES

denUOT“ ova o0
L.« Jlumbricoidcs ova 92
m. ecoll L2
%. histolytica 15
C. mesnili 1
F. nrna 73
G. lamblia 11
T. trichiura

E. hominis

L

D. {regilis

Tap.worm ova

T. solium or T, sag uate)
fdult . Ivmbricoides, 1

3
2
. norinis 15
1
1

VI SEROLOGY

T~ cascs showed scrum agglutination with protcus 0X19 in Jilutians
of 1-5120, (T wiue f:iver), Other agglutinetion tosts for E. Typhose,
o

wd e 1-_

Eh t“u”Wfr i, S. prratv:hi and Protcus 0Xk (Scrub typhus) ticre
£5 i b

VII P.ATHOL.OGY

Y.k & J.i n_.'.r

Three postrmortcem cx~minations wvere rurformud. The causes of death
in tho autopsicd coses ~ere respectively (1) Beriberi, he-rt disee se;
(2) Advanced miliary tubcrculosis, (3) uﬂVﬂﬂCCd miliary tubcereulosis,

X R.LY FINDII'CS

- a—

Totel numbcr of netients having chest X-ray 781
1. Tuberculosis with cavitation 25
2. Infiltration suczestive of tuberculosis

without cavitation 26
(a) nimal infiltration 15
(b) Moderate or advanced infiltretion 9
(¢) Miliary type of infiltration 2
3. Pleural cffusion (cstimated to be more than 40Oce) 9
o Minimal nlecurel cffusion 27
5. Atypical pneumonia and suspected pneumonitis 25
5. In a misccllanecus group there were several henled rib frectures,

two cases of cmpyeme with recccted ribs, one casc of congenital heert
cdisease, one casc of acute pulmonary cdeme, eand several cases showing
i slight develomments) anomalies.
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TABLE I
ALBULINURIA (976 Examinations)

G =30 grams % 35
30 -~ 60 grams® 13
60 - 100 grams $ 1
over 100 grams % 17

Red blood cells were present in the urine in 34 instances
and white blood cells in 40, in 127 microscopic urine
examinations,

0f 976 urines examined for sugar, 24 (2.4%) showed 1 plus
reduction,

HELATO

The determination of hemnoglobin and hematocrit, as well as
serunm protein, was done by the copper sulphate specific gravity
methods Blood counts and other hematological procedures were
also performed where specifically indicated,

Table II shows the distribution of the hematocrit readings,
52% wiere less than 40, (Normal 4O - 48),

TABLE 1II

HELATOCRIT
60 and above 0
50 = 60 13
LO - 50 333
30 = 4O 302
20 = 30 71
10 - 20 ¢ b 3

?f the_hemoglobin examinations, 89% were less than 1546 E
Normal,) Table III shows thr distribution of the hemo~-

globin rnadin#s determined by the specific gravity method,

TABLE III
HEZIOGLOBIN
Above 15,6 grams 78
14 =~ 15,6 191
12 - 1, 265
10 - 12 120
8 - 10 58
6 -8 16

Less than 6 gms il

Of 150 malaria smears, most of which were taken routlnely,

8 (543%) were positive, All parasites found were P, vivax,
A thick and 2 thin smear was examined in each instance,
Positive smears were all from patients with fever,

BLOOD CHRMISTHY

All blood sugar determinations were within normal limits,
The highest blood urea nitrogen found was 25 mgm, %,

Seven of the nine icterus index results were above normal;
three were over 100; one was 210,

The serum protein determinations are tabulated in Table IV,




Summary and Discussion:

A stotistical analysis of the medical processing and screening of 9,043
allied rrisoners-of-war from camps in southwestern J..an (Kyushu) is pre-
sented. The nresentation deals first with generel informstion obtained
{rom the entire group. This concerns itself with age, nationality, the
nresence or absence of fever, chills, dental trouble, edema, dysentery,
skin trouble, malaria, lice infestation, respiratory infection, tubercu}0515,
and weirht loss, The sceond part of the presentation concerns itself with
an analysis of 717 of 888 paticnts admitted to the U.S.5. Haven (hospital
shin) :locted from the groups of 9,043 as rcquiring hosrital care or fur-
ther study before being alloved to be evacuated further by ordinary trons-
poit methods, In this latter group the analysis is divided into two parts
(I) datc obtoincd on aquestioning after admission to the hospitael ship and
(I1), nhysical and technical findings ofter examination and study. The re-
sults a.c itoemized and commented upon bricfly under seperate headings. A
spceinl scetion is devoted to a detailed description and comment in a lerge
eroun of cascs of beriberi (or edema).

The study hes disclosed certoin feotures which merit further comment or
reiteration, It is possible to sct quickly the physicel ~nd nersonncl
facilities nccessary to process medically lore grouns of »risoners-of-war,
and to carry out such processing with a minimum of confusion snd delay. It
is of particular impoitance to bathe thoroughly °nd to de-louse the prisoners
and their clothing by the generous use of DDT powder. OSeriously-ill peticnts
con be given a "stretcher bath" and de-loused before adrission with very:
littlc delay or inconvenience. This procedure is rccommended in order to
nrevent hosnital infestation with body lice,

In the entire group which passcd through the medicel processing line there
was an incidence of 50% dental trouble; 30.2% dysentery; 29.8 skin trouble
(scebics, milieria, pyogenic dermetitis, scvere fungous infection, furuncu-
losis, trophic changes, skin lcsions of ncllagra, and onc casc of lepromatous
loprosy); 28.9% chronic cough; 3.2% hemophtysis; 50.2% fever ond chills of
more then a few days du ation while prisoners: 64.0% lice infcstetion; 42.7%
edema (usually dependent), and 95% weisht loss, the highest being 110 pounds.
Amcricens compriscd 15.1% of the ertire group and 25.6% of those admitted
for hospit 1 study, Dental dcecay, weight loss, cdema, #nd other evidence
of nutritional or deficicnev disturbance was much lcss conspicuous among the
Jovanese Dutch then in the other groups. This is cexplained by the faet that
the J..vanese are hetter adapted to rdicc which was the ehief component of the
prison camp dictary. Meny mild cases of amebie dysentery undoubtedly were
not detected, and many of thc diarrheas were on the basis of the deficicney
disorders, Scabics was highly prevalent, &s might be wxpeeted, and a spong-
ing and spraying with 3% DDT in acetone and alcohol suffices to render the
individual non-contagious. Pyogenic dermatitis, furunculosis, pigmentation
and other trophic changes in the skin were extremcly common., One cehsc of
lepromatous leprosy wos cncountered and mild pellagroas skin changes were
not uncormmon. Respiratory infections had been wvery common 2mong the nrisoners-
of-w-r, and tuberculosis being especially prevalent, Apporently there had
been a fairly high morbicity and mortality from pneumonin among the prisoners
and this s readily understandable when one eansiders that thoese men were
subjcct to the rigors of cold damp wi ters, ‘mproperly clothed, debilitated
from other causes, after heving come from tropical or subtropical clim tes.
Tuberculosis as mes cxpected, wos morc common than in a comparable age group
of militery pcrsonncl under normal militory conditions of ‘iving., Malaria
hid been rifc in the Philippine camps and in Burme and Theilend, but by the
time thot the men were liberated, it had ceased to be an important herlth
disturbing factor by virtue.of tre-tment and the ncotural course of the dis-

Moy el
S .

64% of all the prisoncrs-of-war complaincd of body lice infestation and
this is ¢ relative index of the unsanitery condition as well ~s opportunity
for louse-born infcction under which they existed, 42.7% comnloined of cdemn
at somec time during their confinement. This figurc does not represent the
truc incidence of edemn, howover, becouse many were unsvore of its presence
when it could cctually be demonstrated by the medical examincr., Usuolly de-
pendent, it was occesionally roneralived, of the type scoen in nephrotie
cdema. How much of it wns duc to anemin ond hypoprotcinemia, amd how much
of it wes dus to the vet form Of beriberi is difficult to stato,




It is important to cmphasizc that the sudden acquisition and ingestion of

large quantitics of food (and salt) dropped among the camps by our B-29

airplancs aftcr August 15th was associated with the rapid appearance of

massive generalized edema in a large percentage of the prisoners-of-war,

Among ancmic, debilitated individuals alrcady suffering from the nutrit-

ional and deficiency disturbances of water and salt balance, it is unwise

to make large quantities of food and salt available without emphasizing at

the same time the importance of careful eating, low salt inteke, high vit-

amins, particularly Bl, until propcr water and salt balance has been re-

stored, Weight loss was marked, and 75% of the entire group lost from 1l ‘
to 50 pounds, liany lost 80 to 100 pounds, '

Annlysis of the hospitalizcd group of 888 scrved to emphasize those
featurcs alrcady commented upon. Beriberi (or edema) was the most common
disorder among this group, being present in 326 of the 717 patients whose
charts werc sufficiently complete to warrant inclusion in'this study. In
243 paticnts it was the primary causc for hospitalization, and 213 of these
were of the wet forms Respiratory infections, chiecfly tuberculosis- (64
peticnts), chronic bronchitis (25 patients), and atypical pncumonia, were
the next most common disorders in this group, Infectious jaundice was
not infrequent and 2 paticnts with fever werc determined to have typhus
fever, Fracturcs of 2ll typcs and infceted amputation stumps were also
common, Active mnlaria was encountcred in only 10 patients and they were
all of the rclatively benign tertian type (p. vivax). Pyogenic dermatitis,
furunculosis, carbuncles, werc frequent, Ascariasis, and hookworm were
cormon, the ova being found in 55 and 60 cases respcctively of 320 stools
examincd, Twelve cascs of scverc burns were admitted, 9 of which were due
to the atomic bomb,

Response of the wiet form of beriberi (or cdema) was prompt and, in most
instances dramatic on high-proteins, high-corbohydrates, low salt, res-
tricted fluids, bed rcst, and high-vitamin intake, cspecially of Bl, there
was diurcsis, weight loss of 5 = 25 pounds from loss of edema fluid, and
corresponding subjcctive improvement.,

15 ceses of amcbic dyscentery were cncountered, Of 300 stools cxamined
60 showed ove of hookworm and 55 ova of ascaris lumbricoidecs., Visual dis-
turbances were frequent, as is common in patients suffering from the nut-
ritional or deficicncy disorders, The vision of only a rclatively small
pcreentage was brought to normal after correcting the refractive errors,
This group showed slight edema of the retina, slight blurring of the disc
morgins, slight contraction of the form ficlds, and a few had central
scotomas, A small percentoge showed cnough palor of thc disc and alter-
ation of the vesscls and constricted form fields to warrant the diagnosis
of carly optic atrophy. Insufficient opportunity was afforded to mecasure
the rcaction to adequate and appropriatc therapy.

A striking obscrvation was the absence of psychoncurosis in this large
group of men, This scems phenomenal when one realizes the normal incidence
of psychoncurotic disorders and tendencics in any lerge military body,
There were two frank psychotics requiring lock ward sccurity but this in-
cidence was far below the number one would cxpect from o group of similiar
gize living under for morc favorable circumstances from the standpoint of
mental lwsninua

Onc is of course impelled to speculate and to attempt to arrive at
sore aort of explanation for this remarkable state of affairs in the psy-

ric field, It mist be romembered that in in the
IIJMW “.m ; ﬂ:mmiu «Iam




As a result the mentally as well as the physically incapacitated, fell victims
of the brutality, It became a matter of survival of the fittest, Stated very
bluntly it appears that those who developed psychoneurotic symptoms were either
"killed or cured" by the Japanese methods, One might well conclude as a
suggestion in p sycho-therapy that when psychoneurotic manifestations avail a

person nothing, least of all the evocation of sympathy, they are quickly
dropped.,

There were three deaths in the entire hospitalized group., One death was
directly attributable to beriberi heart disease; the other two deaths were
due to advanced tuberculosis, In this connection it is interesting to comment
upon the mortality rate in the prison camps where careful records were kept,
In camp Fukuoka j#17 at Omuta, in a population of 1709 P,0.W.'s there were
118 deaths exclusive of 5 executions over a period of two years., This is an
incidence of 32 per 1000 per year, In camp #l1 there vere 25 deaths in a
period of slightly less than two years in a population of 402 giving an in-
cidence of approximately 25 per thousand per year. These figures may be
compared with an expected incidence of 3 to 4 per thousand in a military
group not engaged in actual combat. The death rate of 6 to 10 times greater
than normal in these camps is the best indication of the privations and
hardships suffered by the prisoners of war,

Finally, it is worthy to comment upon the fact that the sending of
supplies by international relief agencies to prisoner-of-war camps does not
discharge their full responsibilities, Some method of enforcement to make
these supplies actually available to the prisoners is necessary, ledical
supplies for instance, had been sent to the camps in adequate amounts by the
Red Cross, but they were not made available in adequate amounts because their
distribution was usually controlled by Japanese privates or non-commissioned
officers who had neither the inclination nor the knowledge necessary for
their effective use and distribution., It is earnestly hoped that internat-
ional agencies will devise some more effective methods for the future,




ENCLOSURE (8)

CLINICAL AND PATHOLOGICAL OBSERVATIONS
ON THE EFFECTS

OF THE

ATOMIC BOMB




The tremendous immediate destruction of life and
property from the explosion of the single atomic bomb at
Nagasaki is generally known, In the large area chiefly
affected (Figure I), loss of property and of life was
practically complete, In the surroundings, the destruc-
tion being widespread but of less magnitude, many persons
were not killed outright by the explosion but sustained
injuries, Many of the injured have died since; others
have recovered or are recovering. Independent of mech-
anical or thermal injuries or the state of healing,
there frequently developed signs and symptoms of an un-
usual syndrome which was in itself usually fatal, Ob=-
servations were made on the pathology in those persons
who developed the syndrome together with a study of
skin burns due to the atomic bomb,

The U.,S, Navy Hospital ship Haven, moored to a dock in
Nagasaki harbor, began to reccive prisoners of war 35 days
after the bombing., It required a period of two weeks to
complete the task, About a mile from the ship was a rela-
tively intact schoolhouse which was being used by the Jap-
anese as a hospital, There werc about 300 civilian patients
in the building. luch of the material for our report was
obtained from that hospital; the remainder comes from ob-
servations made on prisoncrs of war who were admitted to
the ship for the treatment of burns of the skin caused by
the atomic bomb,

Procurement of material from the civilian hospital
presented scveral difficultics, For one, it was obtained
during an extremely busy two weck interval when the ship's
laboratory personnel was performing nearly 6,000 tests on
patients aboard. In addition, there were language diffi-
cultics; specimens could not be brought promptly to the
laboratory in all cases; therc was a complete lack of faci-
lities at the civiliean hospital for rcfrigeration of bodies
after death and prior to postmortem examination,




PART I - SKIN BURNS

INTRODUCTION

Tic following ninc cases demonstrote the
prthology of skin burns coused by the exploding
stomic bomb, The ninc victims were Jovancse
P,0.7, who were interned in "C-rmp #14", N.-n~scki,
This comp wes just outside the ores of cxtreme
~tomic bomb destruction:; the burns vicre thus
causcd by the explosion of & bomb well over &
mile awny., (Sce sketch of are~ Fig. #1).

Al were working in open 2re~s at the mo-

ment of the ~tomic bomb explosion which occurrcd

at 1100 hours, August 9, 1945. All were cdmitted
to the U.S,N, Hospital Ship - H. VEN on Scptember

3, 1945, thirty five doys ~fter exposure. They
were tronsported to another st-tion being aboard
the "HLVEN" 2 poeriod of two wecks., They werc am-
bulatory, their wounds showed satisf-ctory heal-
ing ond -t the timec of disch-rge, 49 doys ~fter ox-
posurc, 211 had zeined weight and appecred cheerful,




CASE NO. ONE

NAME; LOUWAARS, H.,, AGE: 25, of Tjimahi, Java.

P.0.W.: Trree onc one half yeors; in Nagascki, Kyushu two
ye~rs four months,

CLOTHING ..T MOMENT OF EXPOSURE:
Cn: Jockey type -~ green fabric - paper and cotton,
Shirt:: Green - cotton, open coll r and bosum, slccves up.
Trouscrs: (Shorts) -rcen, cotton fabric,
Shovs: Rubber - frbric = closcd behind,

DUTY ..T MOMENT OF L..SH:
C rrring armload of bocrds,

DIRECTION OF FL..SH:
Tow-rd right side of body

DISTRIBUTION OF BURNS:

Fzce and Head: 2nd degrec of right ear, temple and foce
with shorp protcetion line of cap at temple, 'Hoir of right
temple disappearing, 2nd degree of lceft face, antceriorly
with protcction arco of nose., Heir on right side of unper
lip sporse; discppefring.

Neck, shoulders end chest: V-shaped area corresponding
to opcn coll~r and bosom of shirt.

hrns nnd foreerms: 2nd ond 3rd degree, Volar aspect
of lcft foreorm, wrict and fingers, dorscl 2nd lateral as-
peet of right forcarm., Streoks (2nd degree) anterior aspeet
of 1lcft shoulder. Lower extremitics: 2nd degrec stre~ks
on antcrior ospcet of thighs, with 2nd and proboble 3rd degree
on ~ntcerior medinl aspeet of left log; onterior-latcerol 2s-
pect of right; strcak burns of dorsum of ench foot.

LABOR'TORY FINDINGS:
1, X-roy of chest - negative L. Hortoerit - 36,
2. Urinclysis & ncgotive 5. Hemoglobin =~ 12,2 gms%
3. Blood Proteins, 8.2 gms%

CLINIC.L ST..TUS: |
2n.) ond 3rd degrce burns with bizarre distribution,

ILLUSTR/TIONS:
Firtos I, 11, and 111,




LEGZND FOR 16 MM COLOR FILM

lbout 450 fuct - 9 prisoncrs of Vor show-
ing skin burns from ~tomic bomb cxplosion -
fgst 9, 1945 - Nagasoki, Kyushu. The coses
are presented individually ~nd in numericol
order,

The first vicw of the paticnt illustr-tes
his position, as well 2s hc eon remember, ~t the
monent of the @iplosion, His free is turned in
the dircetion of the flash., This is held cbout
3 seconds, TYhen this position could not be re-
called the film wos begun with the potiont in
the “natomic position.

The sccond view shows him the onatomic
position which hc holds for 2 short period.
Then he slowly raiscs his ~rms "nd honds, ro-
totes the foreorms, slowly turns his body through
360 degrees, followed by slowly roising ond
turning thce free from side to side,

In o fow instences, porticulerly in cnsc
1, spot filming was donc on somc of the intercst-
ing arccs, Illustrative ore~s -re singled out
by meons of pointing ~nd outlining with ~ peneil,




CASE NO., TWO

N'ME: EVERLING, H, H., D, AGE: 25, of M clong, Middle J' v
P,0.et Thrsa yoors, thrce months, in N pasaki, Kvushu, two

ycers five months.

CLOTHING .\T MOMENT OF EXPOSURE:
C-w: Nong
Suirt: None
Trouscrs: Groon, cotton, frbric, full length, (knce
of right rouscr lcg torn).
Shous: Rubh.r and cotton - high tops

DOTY .T I'OMENT OF FL..SH:
Net 2t work - cmpty handed,

DIRECTION OF FL..SH:
T> rd lcft sicde of body from behind.

DISTRIBUTION OF BURNS:

) Juprce burns of left side offace, nceck ond back as
far down as belt linc, Protceted ercas ~re shown in depression
over tips of vertcbral spinus and in shadow of vertcbrel border
of left scapula, Tio remainder of the body is free of burns
excent at right knce where trouser was torn,

LiBOR.TORY FINDINGS:

Jg Xeo'© foohict = noy tive /[, Urinalysis - negative
2. Blood “iwtuins - 7.9.8ms% 5. Hematocrit - 38
32, H.osdehin - 12,8 gmas 6. BC - £,650 per cu mm,

CLINICAL ST.TUS:
et 2, res buma vith bizarre distribu’ ion,

TLI USTR.TT N
Pl too IV wet W,




CiASE NO, THREE

N.ME: LAPRE, H, .GE: 27, of Tjikampck, Java,

P.0.W.* Threec ycars, six months, in Nagasaki, Kyushu, two
years five ronths,

CLOTHIMNG AT MOMENT OF EXPOSURE:
Cap: Green, cotton-paper’ febric.,
Shirt: None
Trouscrs: Green, cotton, full lcngth.
Shocs: Rubber and cotton - high tops.

DUTY ..T I'OMENT OF FL..SH:
Not ot work - empty handed

DIRECTION OF FL.SH:
Towrrd left side of body from front,

DISTRIBUTION OF BURNS:

2nd degrec burns of left face, shoulders and chest
wall to belt line, Protected area in front of chest due to
arn, and another ot left side of hend duc to cor shacdow,

LiBO:. .TORY FINDINGS:
1. X-ray of chest - negative. 4. Urinalysis - negatiwve
2. Blood Protcins - 8.8 gms% 5. Hematocrit - 34,
3. Hemoglobin - 11,4 gms 6. VBC ~ 11,400 per cu mm,

CLINIC.L ST TUS:
2nd degrec burns with bizarre distribution,

ILLUSTR.TIONS:
Plates VI and VII,




C..3E NO, FOUR

NME: BUSSEL...R, Gillecs LAGE: 29, of Javaweg, 44 bat, C,

Java,

P.0."lst Three yenrs and six months, in Nagasaki, Kyushu two
years six months,

CLOTHING ..T MOMENT OF EXPOSUTE:
Cop: Cotton and paper, grcen,
Shirt: Nonc
Trouscrs: Green cotton full length,
Shous: Fobric and rubber, closcd over hccls with hooks,

DUTY ..T ''OMENT OF FL..SH:
Carrying arm-locd of sc-rp.

DIRECTION.OF FL..SH:
Toard left side of body.,

DISTRIBUTION OF BURNS: '

Left side of foce, arm, shoulders, ncek and back, chest
burn on lcft side and front to belt line., Proteeted arcn
causcd by ~rm over chest.

L/BOR..TORY FINDIIGS:
1, Z-ray of chest = negative L. Urinalysis = ncegotive
2. Blood Protcins = 7.3 ems%® 5. Homatocrit = 45 -
3. Heroglobin: 15.2 gms 6, BC = 5,200 per cu rm,

CLINIC.L ST TUS:
Second degrec burns with bizorre distribution.

TLLUSTR .TION:
Platcs VIII and IX,




CASE NO, FIVE

N/ME: LAPRE, Victor /GE: 23, of Tjikampek, West Java,

P.0.7,: Three yeors four months in Nagasaki, Kyushu, two
years, five months,

CLOTHING ..T MOMENT OF EXPOSUHE:
Cap: Cotton, Green.
Shirt: None.
Trousers: Green cotton, full length.
Shocs: Lenther shocs usual lacing.

DUTY . T I"OMENT OF FL..SH:
Corrying serap,

DIRECTION OF FL..SH:
Could not recall.

DISTRIBUTION OF BURNS:
Face, shoulders, arms anteriorly. Protceted arca at
forchend cauccd by cop.

LiBORATORY FINDIV'GS:
1. X-roy of chest - negetive Le Urinalysis = ncg-tive
2. Blood Proteins = 7.4 gms% 5, Hem:tocrit - 43,
3. Hemoglobin - 14,2 gms 6, WBC - 10,600 per cu mm,

CLINIC.L ST.TUS:
2nd degree burns with bizarre distribution,

ILLUSTR..TION:
Plate X,

@




CiSE NO, SIX

NiME: CALLLAEERT, Albert B, AGE: 28, of Javea,

P.O.W.} Threc yeors, six months, in Nagnsoki, Kyushu, two
ye rs five months,

CLOTHING ..T MOMENT OF EXPOSURE:
Cop:  Green (yellow-brown) cotton,
Shirt: None,
Trouscrs: Green, rollcd up above knees,
Shocs: Loather, high.

DUTY ..T MOMENT OF FL..SH:
Pushing cort,

DIRECTION OF FI..SH:
Tow~rd left side of body from behind,

DISTRIBUTION OF BURNS: -

Laternl nspcet of left ~rm, lotiral and post.rior aspect
of left shoul 'cr, 2ll of back to belt line; left and posterior
osneet of neck, loterel aspeet of loft leg, medinl nspect
of right lcg. Protceted crens due to wertebrol border, of
scopuls ~nd promincnce of lumbor musele groups,

L.BOR..TORY FINDINGS:
1, X-roy of chest - negotive L, Urinelysis - ncg-tive
2. Blood Protcins - 8.2 gms% 5. Hem~toerit - 45, ;
3, Hemoglobin - 15 gms 6, '"BC - 9,200 per cu mm,

CLINIC..I. ST..TUS:
2nd degree burns with bizarre distribution,

ILLUSTR TION:
Nonc,




A\SE NO, SEVEN

N.ME: wvan den Berg, Otto AGE: 22, of Poorwnredgoe, Java.

P.0.1.: Three yeors, six months, in Nagasaki, Kyushu, two
years, five months,

CLOTHING /T MOMENT OF EXPOSURE:
Cop: Cotton, green.
Shirt: Grey brown, cotton, open nt ncck, slceves up,
(holc over lcft shoulder),
Trousers: Bluc cotton, full length,
Shocs: Rubber fabric, high.

DUTY AT IOMENT OF FL..SH:
Carrying scrop.

DIRECTION OF FLASH:
Toward face and front of body.

DISTRIBUTION OI BURNS:

Focc, neck, ¢ r, shoulders, and volar aspect of Hre~rms,
vith vvidence of herling and corly contracturcs of ncck nd
left cor, Protocted areas, forchead, duc to cap.

L/BORATORY FINDIMNGS:
1, X=ray of chust - ncgotive. 4, Urinalysis - ncgrtive.
2. Blood Protcins - 6.3 gms% 5, Hem~tocrit - 50
3, Hemoglobin - 16.8 gms 6, VBC - 9,050 per cu mm,

CLINIC.L ST TUS:
2nd ond 3rd degrec burns with bizarre distribution,

ILLUSTR .TTON: -
Platcs XI, XII, ond XIII,




C/SE NO, EIGHT

N:ME: MULLER, John A, .GE: 32, of J~va,

P.0.U.: Threc yeors, six months, in N~gnscki, Kyushu, two
yenrs, six months,

CLOTHING ..T MOMENT OF EXPOSURE:
Cop: Green, groy, cotton,
Shirt: Brown cotton, opun collor, slccves up, (hole over
1oft shoulder).
Trouscrs: Brown, cotton, full length,
Shoes: Rubber febrick, high closced behind by hooks,

DUTY ..T MOMENT OF FL.SH:
Corrying sernp in open 2red.

DITECTION OF FL:SH:
Into frece and body,

DISTRIBUTION OF BURNS:
Face, neeck, volnr, aspect of left foremim, top of right
shoulder, streck burns of dorsums of fingers,

L..BOR..TORY FINDINGS:
1, X-Ray of chust - negrtive L. Urinalysis - ncgrtive
2. Blood Protcins - 7.9 gms%® 5, Hemotaocrit - 36,
3. Hemoglobin - 12,2 gms. 6. 'BC - 6,850 per cu mm,

CLINIC..I ST.TUS:
2nd degrec burns with bizarrc distribution.

ILLUSTR.\TION:
Plate XIV,




C.SE NO, NINE

N/.ME: BUSSELA/R, Rene, (GE: 25, of Javaweg, 44 Bat,V,, Java,

P.0.,"7,: Threc ycars ond six months, in Nagasaki, Kyushu, two
tears, six months.

CLOTHING .T MOMENT OF LXPOSURE:
Cep: Cotton, grcen,
Shirt: Brown, green, coll r and bosom open tail out,
slceves down, -
Trouscrs: Brown green, cotton, full length, torn at knce,
Shoes: Leother shocs,

DUTY ..T IiQ!ENT OF FL..SH:
Pushing c¢-rt in open arel,

DIRSCTION OF FL..SH:
Obliqucly towerd foace and body.

DISTRIBUTION OF BURNG:

Right face and car. Right flank and back, Streak burns
of dorsums of fingers right -nd left. Protcction r~rea: Nosc
shadow on lcft faoce.

L/BORATORY FINDINTS:
l, X-roy of chest - negetive L4, Urinnlysis - nogrtive,
2, Blood protcins - 7.4 gms® 5, Hematocrit - 42
3. Hemoglobin - 14 gms 6, WBC - 8,400 pcr cu mm,

CLINIC.L ST..TUS:
2nd degrcee burns, henling, with bizarrc distribution.

ILLUSTR .TIONS:
Pl~tcs XV ~nd XVI,




PART I - SKIN BURNS

DISCUSSION

The skin lesions of the ninc cases had
the appearance of ordinary sccond degree heat burns
with an occasional area being deeper than the skin,
without significant ulceration., A number of areas
(Case 1) were cncrusted with a dried serous exudate
which could be lifted off in flakes, A few blebs
(Case 1) were still present, Healing was in pro=-
gress and a few superficial countractures were beg-
inning to show, (Case 7 ~ Plates XI, XII, and XIII).
Individually and from case to case therc was much
variation in the distribution and depth of the burns,
Some of the lesions had sherp margins, others broad,
some had both,

Distribution of Burns: The distribution was
irregular, However in allowing "Proteccted Zones"
for interposed objects such as hair, clothing, arms
ctc,, (sece plates I, II, VI, VII, VIII, and IX) the
general distribution of the burns was in keeping with
the attitude or position of the vactim with respect
to the direction of the flash at the moment of ex-
posure, Hence only the side of the body facing the
explosion showed burns, for example: when there were
burns on the back there were none on the chest, they
were present at times on one side of the face only,
etc, (Review all plates for distribution, see pro-
tected zone of nose shadow on left side of face -
Plate XVI),.

Variation of depth due to Incidence of the
Heat Rays: Likc burns from exposure to the sun,
those body surfaces directly facing the oncoming rays
from the exploding bomb werc more severly burned
than those receiving rays obliquely. (Sce plate
X and compare with others),




Protection by clothing: Each of-the nine pri-
soners wore cotton clothing. The cop, Jockey type,
wrs port paper and part cotton fabric, The shirts
had collars and full length sleeves, OSome of the
prisoners were shirtlcss, and some had the sleeves
rolled up above the clbows at thc moment of exposure,
The trousers were full length but one or two prison-
ers had reduced them to shorts,: The shoes were a
combination of cloth and rubber, without laces, They’
were fastened to the feet with hooks behind the héels,
Two or threc wore leather shoes, None wore sockse

The parts of the body coverecd by these articles’
of clothing were protected (Plate I, III, XIII, XIV),
These with open collars and shirt bosoms showed a ty-
pical Veshaped burn’of the neck and chest (Plate I,
III, XIII, and XIV), It wes cosy to spot the prisoner
who wore shorts, for his legs from the kneces down pre=-
sented burns (Plate I), Those wifh their slecves down
received no burns of the forecarms, Shorp burn margins
paralleling the bordérs of the capbill and capband were
found about the head, It was easy to foretell high or
low shocs by the sharp morgins above or below the ane
kless The rays striking thc body through holes in the
clothing causcd burns,

Clinical Status of the Prisoncrs: Other than
the burns the clinical status of the men was conside
ered goods Thecre was'no anemia, no leucopenia, no
hemorrhagic dyscrasii, and the serum proteins were
within normal levels, Sec Fig., #3.




Variation of depth due to :inatomicol Contours
of the Body: Over relatively even surfaces the
burns were uniform. (See plrtes II, VII and IX),
But those prrts of the body chrracterized by round-
ed contours, such as the shoulder, and cylindrical
forms of the fingefs ond arms, cte., (see plates
IT, ¥, X and le), presented variegated burns in
keeping with the angle of exposure. There were
streak burns clong the fingers, recrlling the shine
from polished rods. In ~ similcor way the burns of
other contours of the body surfrce were irrcgular,
Tho~e surfoces, minute or apprcecisble, directly
f~ein~ the fl-sh were more decply burned thot their
receding slopes,

The Margins of Burns: When struck obliquely
by the rays those graduclly sloping surfaces,due
to cnatomical contours, presented burns with broad
morgins, The width of the margins were proportional
to the grode of the slope, (comp-re plates III and
VII with V ond X). Pigmentary chonges were best ob-
served ~t some of these morgins. The scars of deep-
er burns showed little or no pigment, Bordering
the scars were usually two zones of pigmentotion; an
inner light ~nd ah outcr’ dark, represcnting ‘grodes
of burning and tanning. (Review plntes),

Protecction by Hair: Long thick h-ir, such as
that of the scalp, grve protection ~s w"s obsecrved
in one of the prisoners who w-s capless at the time-
of exposure (Pl-te IV), However short, sparse hair,-
such ~s that of the temple, closcly cropped mustache,
and unsh~ven beard, gave littlce or no protcction,
When such ~reas showed burns, the hair was beginning to
disappecr. (See plates IT and XII).

e T
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Figure #2,
SUMMARY OF L/BOR.TORY FINDINGS

C/SE X-R/.Y OF URIN~ SERUM HEM\TO-

NO. CHEST ALYSIS PROTELNS CRIT HB V/BC

f Ncg. Neg. 8_.2 36 12,2

2 Neg, Neg. 7.9 38 12.8 8,650
3 Neg. Neg. 8.8 34 1.4 11,400
L Neg. Neg. Te3 45 15.2 1 5,200
> Neg. Neg. Tk 43 4.2 10,600
6 Neg. Neg. 8.2 L5 15 9!,200
7 Neg. Neg. 6.3 50 16,8 9,050
& Neg. Neg. 7.9 36 12,2 6,850
7 Neg. Neg, Tl L2 14,5 8,400

Serunm protein hemoglobin hematocrit findings wcre obtained by the copper *
sulfrte specific grovity method.




CONCLUSIONS

Heat rays from the exploding atomic bomb
produced 1lst, 2nd, ond 3rd degree burns of
the skin in victims who werc over & mile
awey from the explosion,

The distribution of the burns was compar-
able with thot produced by exposure to the
sun; it voricd with the ~ttitude or position
of the vietim with respect to the dircetion
of the flash,

Like burns from exposure to the sun, those
body surfrces direetly facing the oncoming
rays from the oxploding bomb were morce se-
verely burned than these rtceiving the rays
obliquely, (See plate X and compore with
others). /

Parts of the body covered by cotton fobric
were completely protceted,

Thick long h~ir gnve complete protcetion;
short sparse hair gove little or rio pro-
tection,

There w's no hem~telogierl cvidence of in-

jury to the blood forming tissue in thcse
p~tients,




PART II
ATOMIC BOMB DISEASE

Among the survivors of the atomic bombing of Nagasaki there
frequently developed a syndrome which was assumed to be caused by
the radiation effects of the bomb, The Japanese were referring
to the syndrome as "atombombendiscase" Through the cooperation
of the Japanesc physicians, data on the clincial course of the
disease was made available, It was also possible for us to obtain
spceimens of blood from living patients and to perform and observe
neeropsies on persons who had died from the malady,

CLINICAL COURSE

Composite data on the clinical course of atomic bomb disease
obtained from Japancse physicians and from personal observetions
from visits to the civilian hospital showed that the onset of sym-
ptoms began from a fow days to the third week after the bombing,
Symptoms were similar in males and females and apparcently were
not influenced by age or related to the presence or abscnce of
mechanical or thermal trauma, While weakness and general malaise
were nearly constant prodromata, symptoms of anemia, anorexia,
nausca, vomiting, and diarrhea usually marked the onset, The
gums soon became swollen and painful; hemorrhages from thc gum
margins were frequent, Mild fever occurrcd carly and was com=
mon, Thc throat bececame painful and small ulcers formed on the
guns and about the tongue, There was a high incidence of mel-
cna, and hcmatcemesis was occasionally noted. Many vatients had
"falling of the hair"; loss of tceth also occurred, As the pa-
tient's condition beecame worse, lassitude and weakness dominated
the picture, the pulse became rapid and fecble,and hemic murmurs
could bc heard over the prcecordium. The paticnt sank into a
statc of extreme exhaustion with blood oozing from thc gums and
pctochial hemorrheges becoming numerous, At times there appear-
cd, during the hcight of the diseasc, signs and symptoms of "acute
surgical abdomen" simulating acute pancrcatitis, acute chole-
cystitis, ctec,

There were no available figurces as to the incidence of the
discasc among the survivors of thc bombing. According to the
Japanese, many had died with the illness in the first two weeks,
At the time of our arrival an improvised civilian hospital con=-
tained about 300 suffcrers with an approximate 16 to 18 admissions
daily., In thc two weeks that followed fewer admissions were
made at the hospital and the number of recoveries began to risc,
The mortality rate, ncarly 100% during the first few weeks, had
dropped to 50% or below in the 5th and 6th wecks,




In considering the clinical coursc of atomic bomb diseasc,
onc importent fact must be kept in mind: facilities for the care
of paticents and for keeping clinical records werc hopclessly in-
adcquate, The partially destroyed schoolhouse used as an impro-
vised hospital served for little more than a shelter. The sani-
tary and hygicnic conditions werc rcduced to remarkably unhcalthy
lovels, Rooms were open; doors and windows having been blown
out, Thc patients, often 25 or 30 in a room, lay on the floor;
during our period of obscrvation (5th and 6th wecks) they received
no objecctive treatment other than occasional use of Japanese peni-
cillin and pentnucleotide,

The following clinical notes on a few of the cases admitted
to the hospital are presented as they had been written in Inglish
for us by onc of the Japancse internists who scrved a few times as
our intcrprcter,

"H ,N., age 31, female, = At the time of the explosion she was
indoors; her home, 1500 mcters from the center of the bombing,
was destroyed, She received no radio-active burns and the trau-
mas inflicted arec now healed without scars. From Scptember first
she felt dull, weak and had slight fcver, no hairs are falling
outs A fow days ago thc gums became painful and swollen'.

"Y,I,, age 16, male - Hec wag indoors, His home, 1500 mcters
away from the eenter of atgm~bomb, was destroycd. He received
traumas. No bupns, The paticnt feels very ill, has remittent
fever (37 = 38 C), drowsiness, nausea, vomiting and above all
dysphagia and hemorrhage from the gums and stomach, He is an=
emic, his pulsc is very feeblc and rapid (120 min), There are
petechiae on the chest and abdomen, The tongue is aphthous,
Anemic murmurs can be heard over the bagse of the heart, The
lungs are ncgative, The liver is 1 cm, and a little tender,
There is one plus hematuria, RBC-878,000: WBC-1,350; bleed=-
ing time over 45 minutes; hemoglobin (Sahli) 15%; Color index
0,85"4

"K.I., age 23, male -~ He was indoors so no radio=-activc burns.
Of late he has noticed swelling of gums and has itching or some
uncomfortable feeling when he takes food, He has slight fever
and from time to time diarrhea, Objective signs very few other
than pctechiae here and there, Slight blceding from gums,
WBC=~2,200",

"K,He, age 66, male - He was in open under a tree 1500 meters
away from center of cxplosion, No radio-active burns, After a
time he felt no abnormality but from September first he felt
feeble and weak, Signs and symptoms: anemia, gums,(lower) gan-
grenous, tecth alrcady fallen out, chest negative except hemic
murmur over base, Slight fever, No hair falling out. Idiver,
4 cms and little tender, RBC-262,000, WBC~4,100",




"Y.H,, agec 34, male = He was in laboratory 1000 meters away
from the "centre", A weck after the explosion his hcad became
bald, He had remittent fover (37-38 C) with pain on swallow-
ing food, Status: a little anemic, bald-hcaded (hairs coming
out now), He is now recovering from the malady",

HEMATOLOGICAL STUDIES _

Specimens of blood from 20 different patients were obtained
from the Jopancesc civilian hospital. All paticnts were said
to be suficring from atomic bomb discasc, The samples vere
dravwn by the Japanesc staff and placed in oxalate bottles
furnished by the ship's laboratory., Two of thc specimens were
from sternal marrow, the remainder blood, In thc majority

of instances an accompanying clinical note was furnishced,

Duc to the difficulty in transporting the samples pro-
mptly to the ship's laboratory for examination, satisfactory,
complete, hematological studics could nov be performed in
cach instance, The following proccdures werc done in most cascs:
red blood cecll count, whitc blood ccil count, differential
count on stained blood smear (Wright and Giemsa stains), hema-
tocrit determination, reticulocyte count, platelet count,
color index determination, and estimation of plasma proteins. .

Clinical Obscrvations:

The sex of the patient was rccorded in 16 cases; 10
were females, 6 weore males, Date on the age was available
in 14 instences: ages varied from 15 to 66 yeas, with the
majority being between 20 and 4O ycars, There was no sig-
nificant variation in the type or the scverity of symptoms
in rclation to scx or age,

The distance of the patient from the center of the bomb
explosion (recorded in 9 cases) varied from 0,2 Km, to 3.0
Kme Here again therc was no notable differcnce in the sym=
ptoms or hematological findings relative to the distance,
with the exception that as a rule those closer to the ex-
plosion had more scvere symptoms,

The onsct of symptoms began from a few days to the
third week aftcr the bombing. Most symptoms werce persisting
at the time that the blood specimen was taken (5th to 7th
week); in some cases the symptoms had begun to abate, in
others they had become increasingly severe, The commoncst
symptoms werc loss of hair, fever, anorexia, malaise, dys-
phagia, diarrhca, and hemorrhages., The later were usually
petechial, but in some cases there was bleceding from the gums,
and one paticnt had hematuria, One 17 ycar old femalce had
amenorrhea following the cxplosion,




Red Blood Cclls:

The results of studics on the red blood cells in venous
blood arc listed in teble I, All paticents showied an ancmia of
considerable degree, the highest red cell count being 3,080,000
cclls per cubic mmy the lowest count was 665,000, In spite of
the anemia, which was often extreme, 8 of the 18 cascs showed
a reticulocyte count of over 1,04, The hematocrit rcadings and
the hemoglobin determinations were in keeping with the ancemia,
The majority of cases showed cither a normochromic or hypo-
chromic color index, however this determination is subject to
error with such low ccll counts and low hecmoglobin figurcs,
Staincd sicars occasionally showed nuclcated red blood cells
in the peripheral blood, There was rclatively little achromia,
anisocytosis or poikilocytosis, but there was often moderate

e gl R

basophilia,

TABLE I
Case :
Noe ¢ RBC : Ret : HB : HT : CI : Platolet : WBC
1 2o 17 . 2el Tols 21,5 .80 147,075 5,100
2 2540 Dab Ly 32" e 63,800 3,100
3 o065 0,7 A L 29,260 1,900
4 3ell 156 B 26 8L "‘“‘?%,6&0 3,800
5 2,66 0,8 7.8 23 ° (88  103.7L0 1,900
6 3517 18 96 28 9L 123.630 L, 900
& 2:85 045 09 20 . 53 94,050 2,100
9 3200 1.9 B0 25 .86 164,700 2,700
10 e995 0g5 240 . o380 31055 125
11 2463 U7 ML@ Bk Je27 6,270 1,600
12 19 1,2 BS 15 136 50,660 2,000
13 s ) T I R T 2,250
L 248 049 8,56 23 1,03 120,080 3,400
16 27l 035 10,0 29 1.0 — 185330 2,650
18 3,08 Rl JOuE 32 05 L Ol 1,750
19 2682 0,9 10,5 31 1,11 177,660 3,900
20 2208, 2.8 0.3 30 100 " 129.860 3,950

White Blood Cells:

The results of the studics on the white blood cclls in
venous blood arc scen in table I, Only onc count was over
5,000, The lowest count was on spcecimen number 10 which show-
ed after averaging repeated cxaminations, a total whitce cell
count of 125 cells per cubic mm, About half of the bleod
smears showed a relative lymphocytosis, the remeinder taken
individually, were not considered to be unusual, Occasionally
a smear showed 2 to 4% myelocytes but cells more immature than
these were not found in the peripheral blood, There was in
some smears an excess number of lymphocytes which showed lobed
or "clover~leaf" nuclei, Often there werc numerous degener—




ating nocutrophilcs., A few smears showed & preponderance of
many lobcd neutrophiles, but this was inconstant,

Plotelets:

Platclet counts, while made from oxalate blood which was
not always fresh, were ncvertheless done on all cases, The counts
were low in cvery instance, the lowest being 29,260 platelets
per cubic mme (table I). (Control counts on normal blood aver-
aged over 300,000 the lowest being 258,030 per cubic mm,

Total Plasma Proteins:
An cstimation of the total plasma protein was done in
nost cascss The results were low normel or slightly below

normel, the average being about 6,0 grams %. The lowest pla=
sna protein was L4e3 gms %.

TABLE II
STERNAL BONE MARROW

Casc #7 Case #15 95% range (Normal)

total nucleated ' 2,100

cell count 29,700 6,000 to 70,000
Neutrophilcs
polymorphonuclecars 7 20 7T to 25 ¢
stab 9 23 15 to 35
metamyelocytes 74 10 l to 10
myclocytes 3 6 040 to 10
pronyclocytes I 3 25 0,0 to 5
Promyclocytes II 0 2 0,0 to 2
Blast (stem) 1 565 0,0 o 2
Eosinophiles g
polymorphonuclcars . le5 0,0 to 1,0
stab 0 115 D.O to 2.6
metamyelocytes) 0 1.5 060 to 2,0
nyclocytes )
Basophiles 0 045 040 to 0,2
Lymphocytcs 59 3.0 L to 16
lMonocytes 1 0 0,0 to 5,0
Nucleated RBC 6 23 L to 30

Reticulocytes 045 0.6 1 to 5

g A




Bonc Marrow:

Two of the blood specimens were drewn from the sternal
bonc marrow, The results of the cxamination are recorded in
table II, No history is avcilable in casc #7, but case #15
represents & patient who had had scvere symptoms but who clin-
ically was rocovering, there being no physical signs at the
time the blood was drown, Included in table II is the normal
95% renge of the marrow cecll count (Osgoodt), Case #7 shows
a marked depression of the granulocytic and erythropoictic
scries. There is a relative but not an ahsolute lymphocytosis,
Casc ifl5 shows the picturec of an essentially normal marrows

Comment:

The scvere depression of the bone marrow is evident, As
a typical cxample of the depression, case #10, which showed the
most severc leukopenia in this series, is given below in more
details

Case #10, FoHe, 17 yeor old Femele, Patient was 1,0
Km. from the center of the explosion and received
"wounds" on face, back, both arms, lcgs and feect, An-
orcxia continuous from 10th day, Beginning third

weck patient had nosc blceds, fever, petechiae, cough,
otalgia, otorrheca, mucous diarrhea, Amcnorrhea after
injury, On Septcmber l4th blood examination at Japa=
nese hospital (5 wecks after explosion): RBC 0,780,
WBC 1,000,

The specimen of blood examined at the ship labo-
ratory was drawn on Scptember l6th, two days after the
above examination, The results of our cxamination are
scen in Table I; therc was a marked depression of red
and white blood cells as well as platelets, A differ-
ential count was impossiblc because of the few white
blood cells, Since extremely low results were obtain-
ed, the counts werc done repeatedly; some mounts of
blood, even with the blood drawn up to the 1 mark in
the white cell pipette, failed to reveal any white
blood cells, The average white blood cell count was
125 cells per cubic mm,

It must be recmembered thet the cases in this series were
those who had survived for a period of 5 to 7 weeks after the
initial injury and in somc there was cvidence of clinical re-
covery, The prescnce of a reticulocyte count of over 1,0% in
numerous cases shows that some of the bone forming elements
were attempting to function, Complete return to normal by
the bone marrow can be assumed to be possible from the re=-
sults of the examination of the marrow in case #15, the clin-
ical notc on which follows (as written in English by a Japan-
cse physiecian):




Case #15 "S,K., 24 years, male workman, At the time of
explosion he was outdoors, working, about 2 kilometers
away from the center, Burns: on the face, arms, back,
lower extremities, Radiocactive burns already healed
outs The main signs (disturbances) are: slight fever,
headache, diarrhea (sometimes), pains in swallowing,
petechiae: these all now healed, No physical signs
Just now, Leucocytic count: 7,000,"

This case was said to represent the blood picture in recovery.
As will be seen from table II, the marrow is essentially normal,
However, this patient had had most of the typical symptoms which
were present in others with the marked bone marrow depression.
It seems safe to assume then, that there had been a marked sup=
regsion of the bone marrow at one time, but that this had en=-
tirely recovered,

Summary of Hematology:

l, A study of 18 venous and 2 bone marrow blood specimens taken
from patients suffering from the late effects of atomic~bomb dis-
ease, shows evidence of severe bone marrow depression,

2¢ All elcments of the bone marrow were depressed to about an
average equal degree,

3« There is evidence that the suppression of the blood-form=-

ing elements is reversible.

POST MORTEM STUDIES

The following report is based upon the gross findings in
seven necropsies, Microscopically vertebral marrow, spleen, and
liver tissue were studied in every case while the femur marrow was
studied in twos One of these is from the body of a child, the
other @ man of 66 yrs, In the total collection of tissues for
study are specimens from nearly all the organs of the bedy,.

The chief difficulties encountered were relative to care
of the body between death and necropsy. There vere no refri-
geration facilities and sometimes there was several days delay
in getting the permission of the family for the necropsy. For-
tunately,a few the necropsies were performed only a few hours
after death, Since the findings were rather constant from case
to case the report of the gross pathology of case 2 will be
given in full, Variations will be noted as they present them—
selves in the descriptions,

CASE 2

Name: Y,S., age 21, male, Expired 9/15/45 at 8:45 amq

examined 9/15/45 10 am,

CLINICAL EXCERPT: "Lived 800 meters from center of bomb expl=-
osion site, V/hen his home was demolished he received trauma
to the backs Injuries had healed readily, On 9/12/L5 he
became very ill having fever, pethechiae, stomach ache,
bloody stools and tenesmus",

D




The Lungs:

Both lungs are pinkish gray, soft, fluffy and uniformly crep-
itant. There are several thread-and-string like tags of fibrous tissue
over the apex of each lung wherc the pleura was slightly thickened,
Elsewhere the pleura is thin, smooth transparent and shining, But
bencath it are groups of petechiae particularly on the lateral and
diaphragmatic surfacecs. Small areas of cdema and hyperemia arc found
along the borders but the posterior dependent positions appear pur-
plish and thc pleura over them is moists These arcas on scction
arc moist and small amounts of clear frothy fluid cxudc on pressure,
The only rcmarkable changes about the tracheca and bronchi arc scat-
tered petichiac in the pale thin mucosas The tracheobronchial and

hilar lymph nodcs arc small soft, and pinky There is a minimum of
coal dust pigmentation,

VARIATIONS: This casc presented a minimum of hypostatic congestion
as compared to others, In only onc casc was thcere sufficicent change
to suggest terminal bronchopnoumia grossly. (Casc 5).

The Iiver:

The liver is of normal sizc and shape, Its surface is bluish
gray, smooth and glistcning, The surfaces made by scctioning arc
purplish brown, Thc gall bladder contains dark brown bilc.

VARIATIONS: This casc was an cxception to the gencral rule. Often
the liver appearcd slightly swollen as covidenced by slight ceversion
of the cut cdges of the capsule. In casc 7. the liver was jaundiced,
In case 5, there was much more congostion, and the gall bladder was
purplish black soft ncerotic mass, It containcd no stoncs,

Pancrecas:
Not rcmerkable,

VARIATIONS: In casc 7. the pancrcas was a firm swollcn mass nottled
purplish black duc to arcas of hemorrhage, Though thcre werc hemor-

rhages throughout the wholc organ the head appearcd to be better pre-
scrved,

Spleen:

The orgon is moderatcly small, moderately soft, and contracted,
Its copsule is slate bluc and wrinkled, The surfaces made by sce~
: tioning arc purplish gray and dry. Delicatc gray strecaks corrcspond=-
“( ing to vesscls and tracheculac are clearly visible but Malpighian ?(
bodiecs are not identified,
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POST MORTEM EXAMINATION:
The body is that of a pale well developed Japancse male, 167
cms, long, estimated to weigh about 150 1lbs, There are no scars
or cvidence of trauma about the body, Numerous petechiae and
small ccchymoses are in the skin of the face, neck, shoulder, .
thorax and abdomen, and extremities, Close inspection reveals
a single petechial hemorrhage in the left eye and scveral in
the mucosa of the lips. The gums arc rcceded, edematous and
soft with dirty gray zones about the dentogingival margins.

The teeth are not loosened, the hair of the scalp is not re-
markable, There are no other noteworthy external findings.
VARIATIONS: The only variations to these findings were jaundice, in
case 7; and a shallow moist gray ulcer of the skin over the
external malleolus of the right leg about 2 cms across, in

case 1,

- g

The Peritoncal Cavity:

There is no frec fluid, Bencath thc serosa, particularly about
the root of the mesentery, are numerous ecchymoses, The level of the
diaphragm is normal, Thec lower border of the liver does not show be-
low the right costal margin, The intestinal tract is relatively
cmpty, localized areas of edema and florid hyperemia are found in
the mesocolon of the sigmoid and rectunm,

VARIATIONS: Small amount of seros anguiscous fluid in the cavity in
casc 7, The liver border was not found to bé more than 1 or 2 cms,
below the right costal margin, DNo cases of peritonitis were en-
countered,

The Thoracic Cavity:

There is no free fluid., The lungs collapse normally as the
chest is opened fibrous adhesions are found over the apex to each
lung.

The Pericardial Cavity:
Not rcmarkable,

The Heart:

Is normal in size, weight and position, Beneath the cpicardium,
particularly along the coronary sulcus, are clusters of petechiae, -
The myocardium is purplish brown, uniform in texture and appearance,
and, except for a rarc small arca of hemorrhage, is considerecd normal,
There are no remarkablc changes observed about the endocardium, pap-
illary muscles, and their chordee tendineae, leaflets and cusps of
the various velves, or the atria and their appendages,

The Aorta:

Not remarkable.. (There were very féw atheromatous changes among
the vessels of the seven cases. The coronary arteries were not re-
markable),




Adrenals:

Each is normal in size, shape and position. Their cortices
are pale yellow and about 1 to 2 mms thick. A thin zone of brown
pigment showed in each, Their medullae were gray and translucent,

VARTATIONS: Occasionally an ecchymosis was found in the soft peri=
adrenal tissues,

Kidneys:

Their capsuls strip readily. There are no remarkable changes
other than moderate parenchymal capillovenous ' congestion and groups ~«
of petechiae in mucosa of the calyces and pelves,

Urinary Bladder:

Except for petechiae in the mucosa, the bladder is negative,

The Prostate:
Not remarkable in size or shapes It is of normal consistency,

The Testes:

Not remarkable in size or shape. The surfaces made by section-
ing are grayish yellow, The seminiferous tubules can be pulled out
in long threads,

VARIATIONS: Some of our cases were females, In none of them was
there significant pathological change in the internal gentalia, N

Lymphnodes:

Everywhere are purplish red soft, moist and conspicuous by
their color, They are not enlarged.

Gastro=Intestinal Tract:

In the esophagus no change what ever is found, In the stomach
small eccymoses and petechiae in clusters are numerous in the mucosa,
The mucosa of the duodenum is a deep purple red, Here and there iso-
lated segments of the small intestine are moderately congested. As
a whole the mucosa of the first half of the colon is pale, At the
level of hyperemia and edema of the mesocolon, the mucosa is purplish
red, slightly thickened, and covered with a thin film of liquid
blood, These areas are in the rectum and sigmoid colons, In the r
routine examination of the intestinal ebnm: awm‘& adult h i



VARIATIONS: 1In all cases some degree of hemorrhage, greater than
petechiae and ecchymoses,was observed in the terminal portion of the /
colon, In case 4 the mucosa was a thickened black sloughing membrane
for a distance of 18 inches, Such areas, though smaller appear to be A
a rather constant finding among all the autopsied cases according to
the Japanese, A, lumbricoides were found in all cases

The Bone Marrow:

That of the ribs and vertebral bodies is red, semi-liquid and
when expressed from the cancellous bone has a rather translucent
appearance,

VARTIATIONS: Though all cases showed similar marrow findings in the
ribs and vertebrae, it appeared quite different in the femur. In
case 4, an adult, and case 7, a child, the marroir of the extremities
of this bone was yellowish and gelatinous, while that in the mid
region was yellowish red,

The Brain was examined in all cases but no abnormalities of
note were discovered other than congestion of the meningeal vessels
and scattered petechiae. No changes were discovered in the thymus
and thyroid glands. In two cases (cases 1 and 5) the tongue and
pharnyx were dissected out, Along the borders of the tongue were
one or two small shallow punched-out ulcers corresponding in size
and position to the surfaces of the lower teeth. Their craters were
gray and moist, The tonsils were not enlarged but appeared as black
moist soft bodies between the pillars. They had the gross appear-
ance of necrosis, The pharyngeal walls were not thickened or cov-
ered with exudate but petechiae and ecchymoses were visible,

MICROSCOPIC EXAMINATION

Bone Marrows:

The marrow in 4 of the cases shows marked reduction of all the
blood forming cells. In two other cases (3 and 4) there is moderate
reduction of all the elements, However in case #7 the marrow is nor-
mally cellular showing foci of erythropoiesis., An impression smear
of the latter marrow, made at the time of the necropsy and stained
with Giemsa, reveals the cells of the leucocyte series to be pre-
dominantly blasts and myelocytes, with relatively few mature and
maturing leucocytes; megakaryocytes are reduced in number,

Spleen:

There is a definite reduction in the amount of lymphatic tissue,
The Malpighian bodies contain conspicuous pale areas in which the cells
are large, pink staining and contain debris. There is no condensation
of lymphocytes at the margins of there bodies, Generally the nuclei
of the red pulp belong to fixed structure with a marked reduction in
the number of free cells, Only in case L the cells of the red pulp
appeared in normal variety and number. In no instance however were

there recognizable foci suggesting erythropoiesis. There is no pig-
mentation,




Lymphnodes:

The lymphocytes of the follicles and cords are not crowded
and no pale areas are observed. The sinuses are lined with pro=-
minent endothelial cells and detached rounded forms are free in
the sinus spaces. With them generally are numerous erythrocytes
and occasionally erythrophagocytosis is observed. Therc is no
pigmentation,

Liver:

Generally the cytoplasm of the liver cells is uniformly gran-
ular, In a fev cases small fat vacuoles were found in the cells of
those portions of the hepatic cords nearest the efferent veins, Gen-
erally the sinusoids are small, contain relatively few blood cells,
and much granular precipitate, Foci of hematopoiesis,abnormal pig-
mentation, and proliferation of endothelium are absent.

Intestinal Tract:

Sections of the lower end of the colon revealed necrosis
of the mucosa and submucosa with marked hemorrhage and edema, The
meagre leukocytic infiltration is chiefly perivascular and consists
almost entirely of mononucleated cells, The . auenulazds 1s well
preserved, A section of the duodenum shows similar changes.,

Testis:

A slide from a case, age 21, showed active spermatogenesis,

In two cases ages 15 and 16 yrs, the seminiferous tubules appear of
underdeveloped and show no maturc or maturing spermatozoa, But il
@n occasional mitosis is found in the thin germinal epithelium, i

The interstitial tissues appear normal.

Adrcnal:

There is pronounced lipoid depletion of the cells of the
cortox, Extravasation of blood is secn in the outer part of the
capsule,

Other Tissues:

There are representative slides of the heart, kidney, lungs,
thymus, ectc., all of which show minimum parenchymatous changes,
There are no vascular or collagen changes similar to those seen
after therapeutic irradiation of tissues,

Summary of Pathological Findings:

For the most part the gross and microscopic findings are those
relative to a well defined retrogressive process in the bone marrow
and its associative changes throughout the body, It is characterized
by moderate to marked rcduction of all the blood forming clements of

the marrow, Minute changes in the parenchymatous organs arc relatively
insignificant,




Comment:

: Our primary function at Nagasaki was the evacuation and
hospitalization of prisoners of war, Material and data con-
cerning the effects of the atomic bomb were gathered as time and
conditions permitted. A comprehensive survey of the state of
health of the Hapanese was neither possible nor justifiable,
The results of our study are therefore reported objectively;
only one or two points need special comment,

The signs, symptoms, clinical course, hematological and
necropsy findings in the patients with atomic bomb disease are
entirely comparable to those found in patients receiving a
large generalized dose of gamma radiation, The depressing
effect of such radiation on the bone marrow with the result-
ing anemia, leukopenia and thrombocytopenia is well known, as
are the systemic symptoms of "radiation sickness": nausea,
vomiting, prostration, bloody diarrhea, fever, and headache,

In spite of the fact that the patients were hospitalized
in the open, subjected to the hazards of infection and denied
specific and general therapeutic measures, the bone marrow in

i sone cases showed evidence of recovery, It thus seems apparent
that if adequate medical care had been given victims of atomic
bomb disease the mortality rate would have been much lower,

CONCLUSIONS

1, Among the survivors of the atomic bombing of Nagasaki
there developed a disease, often fatal, which was apparently
independent of mechanical or thermal injuries,

2, A clinical and pathological sutdy of the disease showed
it to be entirely comparable in all respects to the sjyndrome
caused by a large generalized dose of gamma radiation,

3, The mortality of the disease would have been much
lower provided that adequate medical care had been given,
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