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Abstract 

Early cllnical events dispLeyed by ll cmcer patients af'ter 

whole-body roentgen treatment in one single large dose are campared 

with previous reports on "radiation sickness" and with acute sequelae 

observed in nuclear accidents. PLKIog this caqacLson, the typipl 

initial reaction to penetrating radiation emerges as follows: 

and symptom-essentially in form of fatigue, 

begin to develop within 2 to 4 hours postexposure; they reach a 

c- somewhere betveen 5 and 8 hours; and they caqpletely subside 

on the second or third w. During the intense phase of the U s -  

turbence, appradmately &- A.am 4 to 10 hours postexposure, 

about 60 percent of the irradiated persons experience various degrees 

of disability. 

signs 

and e t - -  

Despite its transitory nature, the reaction rpay 

present a major medical problem in civil defense situations because 

of cqincidence and, thereby, of interference with evacuation plans 

and first-aid procedures. Therefore, the early sequelae of erpo- 

sure to penetrating radiation require the attention of all physicam 

who 8ey have t o  manage such emergencies. 



Initial clinical reaction to therapeutic 
vhole-body x-radiation 

Introduction 

Medical application of Roentgen's discovery of the "I-ws" 

soon led to the observation that cancerocidal doses of the new 

agent frequently ellcited an early systemic reaction characterized 
I 

by dlzztness, fatigue, anoreria, nausea, and vomiting. This clin- 

i c d  canplex-termed "radiation sickness"-developea into a more and 

more serious problem as intensity and penetration of radiation 

increased with technical advancement of x-rw eqylpnent (1-3). The 

radiotherapist then learned to minimize the irksome side-effect by 

dividing the total dose into fractions delivered at interpals; size 

of each fraction and length of intervals between  exposures were 

detemlned by the pstient's disease and gene- condition. This 

procedure, together with closer restriction of radiation to the 

desired body part, proved so effective that "radistion slckness" 

lost its siepificance for modern radiotherapy. Renewed interest 

in the. early c U c a l  reaction, however, m s e  wlth advemt of the 

atconic age. Ever accelerating utilization of nuclear energy, for 

rdlltary and industrial purposes W e ,  created th. hazard of U b -  

erate or, to a much lesser degree, of accidental disasters expos- 

large populations to signfficant amounts of penetratiag radiation. 

Under these circumstances, ear ly  cllnlcal sequelae constituting the 

. .  

initial reaction to such exposure have left the exclusive realm of 

radiotherapy and have entered a where of concern to all physicianr, 

. .6, 



vho, a an emergency, might be confronted with radiation casualties. 

This atcapic age also brought about the need for more precise terminol- 

ogy baed upon the time relationship between the various phase; in the 

clinical. response t o  penetrating radiation. To specify the early 

burst of Si* and spptoms, the broad term "radiation sickness" 

should be replaced by the mre restricted and more Btrlking denota- 

t ions "init ial  reaction" or "prodrosral reaction" (4-6). 
b 

Although almost ertinguished as sequel of routine therapy, the 

initial reaction still  can be seen and studied in the e x c e p t i d  

instances requiring treatment with single high doses t o  the entire 

body (7). Observations on such patients merit particular interest 

because they represent the only human data f o r  vhich type of radia- 

tian, dose distribution, and to ta l  dose m e  known with certainty; 

therefore, they are indispensable for establishing correlations 

betveen pbyslcal parssleters 

Based on ll additional case 

the ear ly radiation-induced 

role in nuclear disasters. 

Previous studies (7,8) 

might be eligible BB 8 tool 

and c U c a l  consequences of radiation. 

histories, the present report describes 

response, and evaluates its potential 

Method - 
had shown that whole-body irrsdiation 

for  Inducing palliation, or even teaporary 

remission, in cancer patients irraccessible t o  more promising kinds of 

treataent. Accordingly, the ll patients selected for the present 

series suffered from malieplant neoplaslas that were so widely U s -  

sesdnated and so far admnced-predombantly stage-III lyiuphcmgw 

of v~l;rlo\zs histological types (table I)-that any other miis of 
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management appeared hopeless. The antecedent cllnical  history varied; in 

most Instances, records revealed fut i le  atteapts at  controlling the 

disease either by local x-radiation, or by steroid sdministration,or by 

Hospital admission preceded irradiation by at least one week; during 

t h i s  period, each particular patient was seep daily by the same resident 

pbyeician Vho, in addition t o  the usual Pxnrninntigns, recorded!actidty, 

behavlor, and mental attitude. Haw retained relatively good general 

condition, 7 of the ll patients were a l l w e d  t o  walk freely about the 

yBlcl and to participdte in moderate physical activities; for the remain- 

ing 4, however, confinement t o  bed became necessary because of weakness, 

. .  

w e i g h t  loss, and a tendency toward both nausea and tesgerature eleva- 

tions. !Fhe 1-week a p t a t i o n  phase was folluwed by the radiation 

treatment and, then, by a postexposure period of observation us- 

exceeding 10 w s .  

initially establlahed routine persisted--tion by the same 

physician, normal. meal schedule, and Uberty of movement for eppbula- 

tory patients. Administration of radiation, 88 a rule, occurred during 

the i n t d  between'breahfsst and lunch (table I); only occasionally, 

antiemetic propbylaxis appeared indicated. 

A t  a l l  times, even on the * of treatment, the 

The rsdiation source was a conventional x-ray apparatus rm4u the 

following conditions of operation: 250 Icvp; 30 ma; f i l tration added 

t o  bewyUum window of tube, 1 mu aluudnum and 0.5 mm copper; ha,lf- 

value Wer, 1.2 nm copper; open portal; and distance from target to 

midcoronal plane of the patient, 200 an. A t  that distance, the dose 

* *  
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rate ia air averaged9 r/mln. 

sure time yielded the " n d  Sir dose" (9) that has been adopted for 

doshetry throughout the present analysis. 

check-film, the entire body remabed w e l l  within the primary beam 

directed horizontally toward the patient vho, with hips and knees 

Multiplication of this value with expo- 

As verified by radlographlc 

flexed, l a y  sideweqye on a treatment table; first facing the x-rv 

nmchine he received one-half of the prescribed dose, then presat ing 

his posterior aspect t o  the source he obtained the remainhg half- 

dose, In  this mer, whole-body doses of either 150 r or 200 r 

(table I) w e r e  administered during one single session approxbately 

lasting 20 ndn. for  150 r, and 25 ndn, for 200 r, 

Results 

As its most striking feature, the initial reaction displaJrs wide 

variability among persons exposed t o  similar, or even identical, 

doses, Corroborating previous findings (7), the present series com- 

prises degrees rangbg fram complete absence of symptoms to  seveFe 

prostration. T h i s  dramatic Fndlvldual difference of unknown origin, 

together with the difficulty of assessing canq>llcations possibly 

caused by the preradiaticm disease, render the number of 11 patients 

much too small for  derivation of a typical clinical picture, Yet, 

from a comparison of present f-8 with previous reports op early 

coasequences of both therapeutic (7) and accidental ( 5 ) whole-body 

exposure, the typical initial reaction emerges with c i o n a b l e  

accuracy (10). 

Typical clinical picture. Throughout the t ime of exposure, 

radiation Induces no sensations, and the patient rPARinn coqpletely 
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asymptomatic. .After conmrpletion of treatment, this freedom From symptans 

continues for about one or two hours--"dela;y period" (10). Then, rather 

abruptly, the reaction starts d t h  the onset of fatigue, listlessness, 

end apatby. U s u a l  activities are discontinued; lylng dam on his bed, 

the patient withdraws more and more from his enviroILment and appears 

depressed. Hot inffequently, he describes his condition as "washed-out" 

or "worn-out," and complains about dizziness, dullness, and heahache. 

This "fatigue complex" (U), as a rule, Is acc-ed by concurrently 

developing signs and symptoms pointingto the gastrointestinal tract. 

Sass of appetite and complaints about an "upset stomach" suddenly 

enter the scene around 2 hours postarposure. Nausea, Frequene 

associated with spells of frank vomiting, so012 supervenes snd increases 

in intensity until it reaches a c W  somewhere between 5 and 8 hours 

postirrsdiation. At that time, the colnblnatian o f  "fatigue complu" 

~ n d  "vomiting caaplacn lead occasioaally to pronounced weakness 

or even to prostration. After passage through the cW, the reaction 
I 

steadily recedes; intervals between bouts of vomiting lengthen, emeses 

decrease in number as well aa 

then, nausea, aaorexia, end fatigue subside in this order. Due to 

volume until they disappear Ccqpletely, 

gradual ebbing of the waves cawed by the successIan of exacerbations 

and remissions, duration of the initial reaction cannot be def'inad 

accurately; yet, the following course is the rule: 

IISDderate nausea and OccasiOnaX spel ls  of vomiting still persist but 

on the second w, 

the general condition is markedly improved; on the third day, the 



I 

Special observations. Two factors are of decisive importance for 

both nuclear accidents aad atomic disasters (12 ): F’irst, the delay 

- time elapsing between -sure and onset of the initial rerrctian repre- 

sents the period during which an exposed group r-8 in Full posses- 

sion of fitness and’alertness--twO properties 80 Vitally necessary for 

well-organized active evacuatioa of dissster areas. Second, both 

duratfon and extent of disability occurring after onset of the @At%& 

reaction determine the degree of reduction evidenced by the exposed 

group’s work potential-e.g., capablllty for active participation in  

evacuatZon procedures and rescue efforts. To arrive at reasonably 

accurate assessments of these two factors, the present findings again 

must be supplemented by previous data (7,13). 

The d w  tlme is known most reliably for the 7 patients who 

experienced reactions leading t o  vomiting. Owing t o  i t a  occurrence 

shortly after anset of symptoms, the first emesis strikingly and 

dependsbly marks beginning of the initial reaction and, thereby, length 

of the delay period. To enable assessment of this important factor, 

table II contains, first, the presmt findings; second, a part of the 

M, D, Anderson results (7)-out of 30 patients exposed t o  200 r, 

observations are preaented only for those who vomited during the first 

24 burs after treatment; and third, data repoded for the Y-12 acci- 

dent (13). Most canspicuously, the table demonstrates three points: 

- a.-when vamiting develops at all during the flirst w, the init ial  

emesis consistently occurs i n  the i n t d  between 1 and 5 hours 

posterposure; b . - h  - the several-hundred-roentgen range, length of the 

d w  period barely I s  affected by dose; and c.-agreaPtnt between - 
6 



therapy and accident data suggests irrelevance of radiation type (roentgen, 

gama, neutron, or any mixture of these penetrating rays). 

the three points has been established by a comprehensive analysis cover- 

ing additional therapy evidence and all lmoM nuclear accidents (10). 

Hence, it must be anticipated that a population exposed in the several- 

h\mdred-roentgen range viu remain caqpletely asymptcmatic for  one hour, 

and w l l l  experience a negligible incidence of initial reactions, u n t i l  

two hours postirradiation. Consequently, for a l l  practical pupposes, 

the 2-hour time l i m i t  represents the delay period applicable t o  a large 

group of persons because, after transgression of this Wt, incidence 

of prodraa3al reactions rapidly grows t o  reach a maximum between the 

fourth and f i f t h  hours postexposure. "hat, occasionally, vomiting 

start OD. the second or even third aaJr has been reported for all groups 

--radiotherapy patients, individuals involved in nuclear accidents, 

snd Jspsnese boa& casualties; these rare atypically-timed mnnifcsta- 

tions probably must be explained as reactions t o  psychogenic stresses 

or to other c4mplications (10). 

Validity of 

Duration end extent of disability displllyed an extraordinary 

variability. Among the present series, two patients remained e a -  

pletely asymptanatic and, as a consequence, retained f'ull possession 

of both mental and physical faculties adsting prior t o  urposurc. In 

two other patients, the reaction assumed the form of a mild indisposi- 

tion characterized by fatigue, anorexia, and episodes of nausea, 

headache, and dizziness. Even during the period of definite discom- 

fort ,  amprojdmsta rangtng - 2  t o  8 hours postexposure, d s t  

any degree of activity probably could have been performed vhen required 
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by necessity. Quite 8 different apprdsal, h e v e r ,  emerged for the 

seven patients who developed init ial  reactions associated w i t h  vomit- 

ing. Here, during their  most intense @ w e  usuelly extencllng f'rom 

2 t o  10 hours postradiation, prodroaral effects distinctly intpsird 

mental and physical capabilities alike. Apathy and depressed mod 

combined with weakness and maJ.aise created incapacitation of such a 

&pee as t o  seriously hqlllPr?r execution of any task surpassing! 

w e l l - d r i l l e d  'actions. Although too evasive for objective assesmnent, 

clinical impressioh suggested that, in most lnstsnces, disability 

attained an extent too great t o  be overcome, or alleviated decisively, 

by psychologic factors-probabw, even not by the strong motivations 

inherent in disaster situations. Beyond any doubt, such a conclusion 

could be drawn especially for one patient vho, throughout 24 hours, 

achibited ccmplete prostration and absolute inability t o  xalk. In 

sumary: exteat of disability among the U. patients raged rather 

evenly from unnoticeable hpainnent t o  absolute physical incapacita- 

tion; vhur occurring,diSabil3ty g U l e r w  Occqpitd the interpal be- 

tween 2 and 10 hours postcqposure. Haw do these findings canpare 

with previous data? 

According to severity of reaction, c-ison of the present 

scries ( 0 )  vith both the Me D. Anderson group (MU) and the Y-12 

patients (Y) yields the following incidences: 

m a t i c d ,  18$; MDA, a$; IC, 2 6 ;  m i l d  reaction not exceeding 

G, l8$; WDA, 1%; P, 20$; marked reaction associated with mmiting- 

c q l e t e l y  aspupto- 

0,  64s; NDA 618; Y, &I$. Between therapy and accident data, this 

close conformity wlth respect t o  distribution of severity probably is 
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paralleled by a similar agreemat as t o  duration and extent of disabil- 

i t y ,  Hempelmnnn's case reports ( 5 ) cOntain several striking examples 
* 

of the initial reaction and i t s  various degrees of incapacitation 

occurring most conspicuously during an interval ranging  am 2 to 10 

hours after the accident. One additional point r e p l r e s  brief mention- 

ing. Despite the fact  that, in general, accidental doses by far exceed 

the therapeutic range used I n  the present series, the initial r)eactlons 

closely correspond in degree and durSti0n. Most likely, this surpris- 

ing relationship is the result of two contributing factors: 

because of their spontaneous tendency taward musea, cancer patients 

first, 

react at lower doses more vehemently than healthy persons; and second, 

within the several-hundred-roentgen range, severity of the initlal 

reaction does not increase m a t e r i a l l y  as dose exceeds the 200 t o  300 r 

level - (10). 

Other finding s on the present serles were surprisingly in- 

conspicuous and equivocal. A t  the height of the reactionbetween the 

fifth and the eighth hour postexjpsura-5 patlexlts showed a slight 

elevation of teqxmture,  a trivia acceleration In  the rate of both 

pulse and respiration, and a just noticeable drop in blodd pressure. 

That these cbanges might represent true components of the initial 

reaction, despite their  failure t o  occur in the remabbg 6 patients, 

I s  suggested by the developnent of slml lar  effects in persons exposed 

t o  much bigher doses during nuclear accidents ( 5 ) .  

Case reports. To illustrate the polnts discussed thus far and t o  .. 
thw(z demonstrate the yarious types and degrees of cUnical picture, Ilw, 

case histories have been selected according t o  a step-wise increase 

in severity of the i n i t i a l  reaction. 
9 



1. Hld initial reaction, patient N.C., case number 3 of 

present repart Y T I W O ~ V O ~ ~ T ~  p ~ o r  to sdmission-this 

61-year-old woman had suffered from recurrent pleural effusions of 

- 

unknown o r i g i n  necessitating two thoracenteses. During the last fev 

months of that period, she experienced a 25-pound weight loss, short- 

ness of breath with "fluttering" of heart, and enlargement of lsmph 

nodes-particularly cons pic^^^ In  both supraclavicular and a x i h  

regiae. After admission, biopsy of a scalene lymph node revealed 

mallmt Igmphoma-Hodgkin'~ mad-. 

the pre-exposure observation period, the patient was found 

to be in fair pQrslcal condition; throughout most of the she 

walked about the ward and performed U@t work. 

she Uked to converse w i t h  patients, nurses, and pbysicians alike!, 

Her morale waa good; 

and she displayed 8 positive 8ttitude toward both her disease and her 

new environment. On 29 August 1957, she had breakfast as usual around 

8:00 a.m. 

admblstered as follows: 

Later that morning, total-body radiation (1% r) was 

first half-dose, U:08 a.m. to ll:25; 

repositioning, U:25 t o  ll:p, and second half-dose, ll:% to U:47 a.m. 

Completely unaffected by the radiation procedure, the patient resumed 

her U B U d  activities soon a f t e r  return to the ward; however, some 

resentanent about the frequent close extmbations was expressed. 

Temperature, pulse, respiratory rate, and blood pressure showed nomd 

values. At l2:p porn., she ate lunch vith far  appetite. Around 

1:p p.m.-2-1/2 hours aFter s t a r t  of exposure-a of ill-being 

erupted suddenly; fatigue, headache, and anorexia appeared as chief 

CnmpLaints over which were supeFimpoaed brief episodes of nausea 

10 



1 -  

associated with regurgitations causing "sour" taste but no f'rank emesis. 

After a 1-hour duration, t h i s  wave of discomfort largely subsided, 

and was followed by resumption of u s d  activities; however, listless- 

ness and a somewhat subdued behavior persisted, Althouth the 3:30 

examlnatlon revealed a nnall. rise in teqperature associatqd with trivial 

fal l  of' both blood pressure and pulse rate, the patient expressed no 
L 

complnints. This practically asymptomatic state was inte-td by a 

second wave of apathy, anorexia, and nausea arising around 5:30- 6-1/2 

hours postexposure. The period of discoxuf'ort approximately lasted two 

hours; thereafter, the patient return& to  a cosrpletely asymptcrmatic 

state, During the follwing ws, a few periods of poor appetite vere 

the only caxpla3nts that, possibfy, could have been caused br the 

-tion treatment, 

Cownent: The init ial  reaction of this patient stands oat as two waves 

of mild indisposition, w i t h  no apprecmle Impairment of nental end 

w'sieal capabilities . 
-2. Moderate initial reaction, patient J.H., case ntxdber 10 of 

present rep0 rt. Since several months prior t o  hosplUerrtlon, U s  

2 5 - p ~ ~ - o l d  man progressively experienced general veakness, exertlopprl 

dyspnea, eplgastfic as veil 88 subeternal pSin, and loss of body weight. 

On admlssioa, the most prospinat findings were genersllzed adenopathy 

and a marked reductidn of both capacity and distensibility of the 

stomach displaylag large gastric rugae, Biopsy of the right lacrimal 

gland revealed infiltrations of small  lsnrphocytes consistent with the 

I 
I 
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D u r i n g  the pre-exposure observation period, 'the patient complabed 

about weakness, nasal congestion, and night sweats; however, he was able 

t o  ambulate and to  participate in some activities. On 5 November 1957, 

the patient had his usual breakfast around 8:00 a.m., received 

total-body radiation (200 r )  between 9:30 and 1O:OO a.m. He, then, 

walked about the mud and conversed w i t h  other patients. 91his period 

of obviously untmpatred condition suddenly terminated at noonA2-1/2 

hours after start of radiation-with the abnrpt onset of -ked anorexia 

and severe nausea that were mdf t l y  followed by a bout of vomiting. 

Lunch could not be eaten. Although vomiting failed t o  recur, anorexia 

and nausea unabatedly persisted u n t i l  4:OO p.m. and, then, gradualJ~ 

subsided. During the intense pkse  of disconrfort-exta3ing from 2 4 2  

through 6 hours postexposure-the patient appeared apathetic, weak, 

and too l i s t l e s s  for ambulstion. A t  the height of the reaction, 

temperature rose t o  100 degrees, while pulse rate, respiratory rate, 

aud blood pressure practically remabed unchanged. Late in the after-  

noon, improvement became clearv evident; sane supper wa8 eaten st 

5:OO p.m. and, thereafter, ambulation could be resumed, although 

slight listlessness still persisted. On the next m-, the patient 

appeared asymptcunatic, end ate his entire breakfast with good appetite. 

Comment: The ini t ia l  reaetion of t h i s  patient causes a moderate e- 
ment of mental and m e i c a l  fitness, promOinmtly, duripg a 5-hour period 

start- at 2 4 2  hours postirradiation. 

3. Severe init ial  reaction, patient V.A., case rider 5 of present 

report. Approximately 3 months prior t o  admission, this 69-year-old lp~n 

noticed deve lopa t  of a tumor in  the epigastrium. G r o w t h  of the mass ras 

I2 



paralleled by Increasing polydipsia, polyphagia, polyuria, and wei@ 

loss. Essaminatlon on admission revealed fyrophadenopatby, partic-ly 

prominent in the l e f t  parietal and left axillary regions, rnloratory 

lamtomy and biopsy disclosed the large abdominal maas as malimt 

g5au~ollicle-lymphama. 
t I; ~ 

b;uing the pre-exposure observation period, the patient's physical 
. .  

condition WELB fair; he liked t o  roam about the ward and to lassifst in 

U t t l e  tasks. IXsplasing a bright and cheerf'ul attitude, he easily and 

swi fuy  established friendly relations wlth other patients as vcll as 

wlth hospital personnel. On 9 A p r i l  1957, he had U s  usual breakfaet 

around 8:OO a.m. Total-body radiation (150 r) was started at noon and 

was coollpleted by l2:U porn. After ret- t o  the ward, the patient 

aisplayed his n o d  cheerful attitude in e q h i n h &  t o  others the 

, procedure through vhich he had just passed. Subsequent t o  the 1 

o'clock lunch, eaten with perfect appetite, he slept for one hour as 

was his custom. This completely asymptomatic period ended sharply a t  

3:2O p.m. when vomiting suddenly started. Concosnitant with the onset 

of repetitive emeses-producing large BpBoullts of Mdigested food and 

watery fluid-increasing lethargy developed. Muscle strength, pax- 

titularly in the lawor extremities, was dist inct ly  reduced, and the 

g d t  appeared unsteady and atactic. The! distress reached a climax 

between 5 and 6 p.m. At that the,  the patient became prostrat& and 

mentally depressed; the taaperature rose Avrm 98 t o  101.2 degrees a l e  

pulse, respiratory rate, and blood pressure r d e d  unchanged; at- 

tagrts at eating supper w e r e  answered iprnediately by such severe bouts 

of vomiting t o  necessitate peroral &uinistratigll of 25 milugrams of 

13 



chlorpromazine 

about 5 hours. 

bydrochlorlde. The period of Intense 

Around 8:30 porn., marked improvement 

dlsablllty lasted 

already made its 

appesrance as indicated by resumption of ambulatian and consumption 

of a maU meal consisting in corn chips, oranges, and the drinking 

of some water. 

matlc; nuscle strength had completely returned; and breakfast was 

eaten w i t h  n o ~ l ~ a l  appetite. 

related t o  the radiatlm treatment were erpressed; however, stme 

waves of anorexia, extending into the fourth postradiation day, per- 

haps must be regarded as last remnants of the Wtial reaction. 

Caemnmt: The iaiticrl reaction of this patient appears as a transi- 

tory severe depression of bcrSh mental aad physical capsbllltles; 

the perlod of disability begins a t  3-1/4 hours after start of irradia- 

tion and lasts for about 5 hours. 

On the next morning, the patient appeared asgmpto- 

During the follawing days,  1i0 co~&aints 

Di scussian 

The subseqynt discussion of the initial reaction w i l l  center 

around two aspects-namdy, first, its potent id  sigpif’lcance In  the 

atopnic age and, second, its therapeutic management. 

C i a  defense aspects. When medical assistance I s  a-le as readily 

a~ in both radlotheraw and reactor accidents involving medl numbers 

of persons, the initial reaction represents a bothersaare but inaignifi- 

cant side effect that, due t o  its short duration, rarely poses serious 

problems. Yet, that this harrmless disorder aeswne @te 8 dii- 

fer& role ensues frorm an analysis of certain c i d  defeme situa- 

tions (12). Obviously, nuclear disasters can assume such dimensions 

that exposed persona, in order t o  reach medical facilities, lp4y have 

l.4 



to endure s e v w  hours of driving or waUdng through streets congested 

by vehicles aad panic-stricken people. 

become affected by the disturbance and, thereby, suffer reduction of 

fitness at a time when ultimate physical and mental efforts are neces- 

sary for survival. 

tions probably w i l l  at- such severity as to imlgeril escape from the 

disaster area without arid. Therefore, the distuiBsnce must be tdyzn 

j a t o  account by authorities designing evacuation plans and other emer- 

gency measures which require active participation of -sed popullstiosla. 

The several-hour d w  between exposure and arrival at medical facili- 

ties also has another impllcatian d- the physician's attention: 

on actmission, casualties already displqy initial reactions. R e -  

tion-Induced dizziness, musea, and vornitiag-when occurring in patiegts 

wlth mechaaical or thmnal leaions, particularly of head and abdomen- 

easily can be mlstahen as sequelae of these other injuries. Thus, 

unrecognized, the Initial reaction may jeopardize proper diugnosis, 

prognosis, and classification of casWties (12) . 
Therapy. 

be prevented nor treated with specific remedies. 

ical ucperience has firmly established several principles of manage- 

ment which, when prapcrly a w e d ,  enable alleviation or eveP sup= 

pression of overt manifestatlosls in many instances. 

ciples, psychologic reassurance demands the leading role because, 

similar t o  motion sickness, the initial reaction frequently is sge;ra- 

wted by apprehension or introspection. Such reassurance becomes 

especially Important in civil defense situations where uncertalnty 

Thus, while on their w9y, they 

& 8 small group of bypersensitive persons, reac- 

Owing  to its unsolved pathogenesis, the reaction CM neither 

lVeverthelcss, cUn0 

Among these prin- 



apd fw, triggered by onset of nausea aad vcmitiq, leay grow SO 

powerftrl as t o  induce outbreak of mass hysteria in an Uninfarmed 

-sed population. Education must center around two characteristic 

peculiaritiesof the in i t i a l  reaction-wnely, first, its brief transient 

course and, second, its relative insignificance as indicator of received 

doses; in a wide dose range, severity of clinical manifestations i s  

d e t d e d  much more by Individual susceptibility thaa by anmunt $f 

radiation (10). Radiotherapy clrperiersce demonstrates that proper 

psychologic preparation and treatment frequently suffice for control- 

l b g  the distress. When these measures prove inSufficient, however, 

a d d i t i d  steps must be taken. Among the drugs, probably all s a -  

tlves are beneficial; by contributing t o  tho restoratIan of equanimity 

they SuppOZ% pSyChOlO&C mC88uTe6, and by depress* the UrcitabiUty 

of autcmondc centers they raise the threshold for nausea and vomiting. 

Selection of type and dose of mtdication is determined by the given 

Si tuS t iOZ2;  often, the drug of choice vill bo one that acts almost 

exclusively on the medullary autonomic centers but does not affect 

cortical functions. Since barbiturates possess certain def3ciencies 

in tb5s regard, they are replaced increasbgly by more effective 

chegicals developed during recent years-e.&, nrecllzine, procbbr- 

perazine, and chlorpromazine. Acc~rdiag t o  clinical experience, the 

coenbirration of psycqologic measures and drug medication leads to 8 

S8tiSfa~tXX-y d e v i a t i o n  of the initial reaction in the vast msjority 

of cases. 

disturbances of such a degree 88 t o  necessitate parenteral supply 

of fluid, glucose, aad protein. 

chily the occasional hypersensitive patient will develog 

16 
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htient 
BO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

TABLE I 

Survey of patients treated with whole-body x-radiation 

62 
57 
63. 
39 
69 
15 
5 

48 
13 
25 
52 

Diagnosis 

Hodgkin's disease 
A d ~ c S r C i n n m e  
Hodgkin's disease 
Hodgkin's disease 
Giant f o l l i c l e  Qmphonm 

Acute lyp3phocytlc leukemia 
Ewing's SarCcPpB 

carcinoma of lddney 
Mallgaant lsnrpaoana 
~ h o s a r c o m s  
w e p l a n t  lyspp- 



TABLE II 

~ e -  time elapsing between start of total-body irradiation and onset of 
vomiting on the d a ~  of exposure; observations on cancer patients-present 
series, and M. D. Anderson series (reference 7)-are compared with find- 
ings on healtw persons involved In a typicial nuclear accident (Seference 
131 

Patient 
NO . 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 

Present series 
first emesis 

b U r S  

nausea only 
4.5 

nausea only 
asymptomatic 

._ , 3-3-,, 
1 
3.5 
1.8 
1.5 
2.5 

asymptomatic 

M.D.Anderson series 
first emesis 

hour8 

air 
dose 
r 

200 
200 
200 
200 
200 
200 
200 
200 

lJuclear accident 
f iret  emesis 

hour8 

2 
4 

asynrpt om8tic 
2 

nausea only 


