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’ The'pn:pos'e of this paper'is to enable the "Hcensee' ta prepare

- and,have ready an adequate medical program for the care of employess,

visitors and the general public who might be exposed to or {injured by -

." o radiation from a given installation umder any possible circumstancas.

‘oceurrences are described as incidents under 10 CFR 20.403 and are
types: (a) ring {mmadiate notification and (b) requiring
ty~four hour notiftcation. L. .

3 MNotification of incidents. .

-’Kn) {ate naotification. Ffach T{censee shall {mmediately notify
the Director o opriste Atomic Energy Commissfon Regional Com-
1iance Office shown 1n Appendix D by tﬂcggne and telegraph of any {nci-

ent involving byproduct, source or special nuclear materdal possessed by
him and which may have caused or threatens to cause: - S
(1) iExposure of the whole of any individual to 25 reas or more of
radigtfon; exposura of the skin of the whole body-of any {ndividual of -

1580 vems or more of radiation; or exposure of the feetﬁmk']és. hands or

forejrms of any individual to 375 rems or more of radiation, or _

(2) The release of radipactive matarial in concentrations which, if .
amaqu over a period ¢f 24 hours, would excesd 5,000 times the 1imits
igem" ied for such materials fn Appandix B, Table 1I; or .

f% c%e }ass of one working week or more of. the oparation of any facilities
affected; or ¢ . - T B i
(4) Damage to property fn sxcess of $100,000.

{b}) W-f% 'E gur ?tiffcation, Each 1icensee shall within 24
bours notify the ctor of the gprepriaea Atomic Energy Comuissfon
Regional Compliance Office 1isied in Appendix D-by telephone and tehﬁraph
of any incident involving licensed materia) possessed by him and whie

have caused or thredtens to cause: ce -

{1} Exposure of the whole bady of sny individual to 5 rems or more of
radtation; exposure of the skin of the whole body of ary individual to

30 rems or more of radiation; or exposure of the feet, ankles, hands or
forearms to 75 vems or wore of radiation; or ' S

(2) The release of radioective material in concentrations vhich, {f
everaged over & period of 24 hours, would exceed 500 tiwes the limits
spacified for such materfals in Appendix B, Tabte II; or '
(3) A loss of one day or more of the operztion of any facilities affected;

or _ '
© (4) _Damage to property fn excess of $1,000.

(c) Any reﬁert filed with the Commfssion pursuant to this section shall
be prepared so that names of individuals vho have received exposure to redia-
tion will be stated in a separate part of the report.
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" - &lotl;er definit’ion is a's. fbl'lo'::s: A:r-adiation accident may be

. . put an accident p
’ .. tl_lan after its presence has been tstab'lishg‘d.

b ¢

LX)
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defined as zn unforeseen occurrence, efther actual or suspected, in-
volving exposure of or contamination on or within humans and the

. environment by fonizing radfation. The accident will be considered as.
- ogeurring over a short time pariod of seconds up to several days (1).

This definition while lacking the legal aspects points out the problem
of “actual or susqectod" since it is often safer and less expensive to
an into operation when the occurrence {s suspected

Nith the exception of transportatfon accidents it 1s entirely
possible to f{dentify the possible types and sftes of accidents depending
on the nature of the operation. Thus by preplanning an appropriate plan
can be prepared. Table 1 and the following rules outline this aspect.

Rule 1. IDENTIFY ALL RADIATION SQURCES. The method of evaluation of
" -the accident plan for a given installation is shown in Table 2.

: E’Ii 2, DEVELOP PLAN OF ACTION INTEGRATING RESPONSIBILITIES OF MANAGE- .

REALTH PHYSICS AND MEDICIME, APPOINT TRAINED RADIOLOGICAL

o FY OFFICER. The responsibilities of management and health physfcs

groups are as foliows:

%r\t et e
o . MobTi1ze auxiliai he‘lg for medical and health physics teams.
2. Take necessary actfon in event of fire and explosion. ‘
3. MAdvise Atomic Energy Conmission and local safety and public health .
authorities. . L ‘

4, Prepare {mmediate press, radio and televisfon bﬁi!etins; giving

necessary precautions and reassurance as indicated..

5. Alert commnity hospital facilities as directed by physician,

.Table 1" - TYPES OF ACCIDENTS WHICH CAN OCCUR

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

T xternal TedTonicide —
Source ' _ Radiation’ ' Contamimation "~ "° Mixed "
ﬁ"lticﬂ lssemb'ly.............. Yes..couuete m.lﬁllﬂ..u...-.. -\'E"S-
mctﬁr...oa.;.oocou-a-ta'qio-oo VQSooonnapan Y.S¢‘-suon¢-.|¢-c YQSO

rm] Q‘mnt muf&ctun.l.i..l Y‘stocllill“ v‘s.l-.ttlll;litl - Yes.

Fuel element raprocessing...... Yes.....coeo YOS ueinvnnneeans  Yos.

h61M’UC1id‘ mﬁUf"em‘; pro'— Y‘s..‘..t.‘.‘ Yes.'ll.ll.ltitti YQSO
cessing, use, . : o

Sealed sources iintact)....... Yes..... eess MOueenrasnsneaaes No.

Sealed sources (leaking)...... Yes......... Y8S.0seeienseoea. Yes,

P‘r‘ic“ .&eq“f‘msliiﬁiotCt Yu.l.!l.!.. YQSOIQOO‘.....IOO ;gs.

._ Mtﬂen"\‘w gﬂﬂ‘l‘ltm ----- s v‘slcuuo.:-: m.nlol-.,aciﬁaal

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




*: Health'Physics Group
2N c{'lose off radiation area.

L. 2.
" tors tnsofar as possib
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L7 Tablec2 -"e'smcw.'rsf oF énspummé 'm‘ RaonATION ACCTBENTS

- . -t at " Low L . ‘ T T PR . -
- - . . . -- . L. )
. . EYEI . . . . . . . Do .
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If contamination 1s a factar, the area
wust be sealed. .
If contamination {s present shut off afr condttioning and venti-

3. in {nmediate mlhtfon snrvey viith mapping. - '
up In obtaining surveys of contaminated 1nd1-

$sist udfca‘[
duals. 1sh a decontamination center {f needed.
arsa and ;emnne! wipe tests. "
6. a;‘e quzmnt for-collections of body ﬂnids _. u{pes of 1ndi-
uals, ete. i
1. ﬁduwt nmtruction of accident . oo

- Rule 3‘ HAVE MJEQUATE TRAINING PROGRAH HITH PMCTICE AT I.EAST ONCE A

© 1. Types of radiat'lon sources R AN
2. I.wls of radiation T e LT

En ) ..
bc cugige ) '.- .

3. mm of dissminatfon of radiation
- -3. From external sourc

b. Radfonuclide - air. mtar, buﬂdfngs
4. Groups of people {nvolved X O
e B e d{mﬂy involyed ~ the ﬁctims .
b Other workers . -

.6, Police, fireman, other he'lpers
“d. General pubHc

-
-

lnsofar as the !iceame is conceraed it 1s neeessary to provide health
physics and medical services for a situatfon which may happen only rarely
or hever, fnstallations will not require fulltime {cfans. Thus
relfance must phml on the hﬂghnf ygh{sicim with appropriate levels
of specfalization who practice in f the ‘Iant and who will be
interested in the problems peculiar to the mstaﬂatibn. In addition, con-
sultants from nearby or even distant centers may be retained for certain :
special considerations 1f needed. One should be aware of the capabilities
of the Interagency Radio‘luzicat Assistm:e Plan (IRAP) for rendaring assis-
tance in radiation fnciden this program ald may be obtafned by .

cﬂ'ling the approprute Regional AEc Cempﬁmce Ofﬁce
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The rehtion between the Rhysi cian and other plant personne‘l must
refully defined. Often the physician {s only part time. He may be .
utﬂized only in emergency as in the case of a surgeon. It therefore
becomes necessary to qrovida him with sufficient information concerning
the work of the installation and the particular kinds of accidents which

" ‘might be ant{cfpated so that he can function effectively. It {s partic-

u‘lar fmportant that a good working relationship be developed with the
. physicists. These specialists often have far more detailed {nfor-
- utieg thm the physician about physical and chemical charactaristics of -

: jon either as sources or contaminants, about metabolic pathways and
* dos tmb try of radionuclides and about methods of decontamination, Yet
legally the physician is the only one who can diagnose and treat, and the
hu'lth physicist therefore must work in 2 sense under the divection of the
msician with ve r‘Y close {nterpersonal relationships. The health physicist
fs often responsible for proper 1ndactrination of fcians. It is 1mpor-
- tant t*bat management give propur attention to these re'lnt{ons.

_ “ YHE ACCIDENT:

sats of nnes are given be?ow for use m the imediate accident
perfod, representing levels of comp‘lexity of action and i'.nustratina roles

of plqnt personm'l
) §}l_4£LE EHERGENCY g@cgnunz

1. Surv and then evacuate possib'ly exposed personnal from accident area
. and give urgent first atd., . .

'2. Notify: Medical - Phone T e e
Health Physics {Tndustrial H'ygiene) --Phone "o

3. cmse off nd‘latfon area. Turn off air’ supp'ly.- Seal area {f contam-
fnation {s 1ﬂ:ﬂy. . e .

4. Confine and survey all contaminated peop%e. Then giye first aid for -

trmnatic {njury and burns.

5. Evaluate sftuation In regard to:
Contamination by radionuclides T
Reutron exposure’ - : .
Leve) of rad-utiun exposure. o

6. Iftgzontaminatian is present, perform simp‘le decontamination and resuryey
- patien : .

7. Put patient to bed Do brief p!wsica'i exanination.

8. Save all smg'les of clothes, Jewe'lry. b‘lood. urine, stoo'l yomitus Label
* with name date. ' o
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“75 9. Do.pdutine blood comts. - T w I
10." Obtain careful history of accident. ' :

T B .

. l} Send patfent to hospital if exposure of 100 R or more 1s_‘suspect.ed’.'

les Primaril _ but not Exclusively, for Health Phﬁcfsts

en and {f accident s suspected, evacuate personnel and segreg‘:te _
move all personnel dosimeters and/or f{im Bedges trmedfately from .
exposed personnal, Read dosimeters and record the reading. Send dosimeters

- and filps immediately to a safe area, R '

. i ST _ C
Rule 2, ll:ot‘lfy Radiclogical Safety Officer who will then_agtivate emergency plan.

: 'Im'la 3.. c_'lose.o{'f radfation area. Shut off air conditioning. Seal area 1f '
. T contamination is 1ikely. This step {s unnecessary {f the radiation source is

- some type of X-ray generator, etc. where no radionuc‘lig_es are produced.

Rule 4. Evaluate situatfon {n regard to: -
a) Extent of contamination
b} Neutron exposure RS
¢} Level of radfation exposure o
d) Contamination of environs '

" Rule 5. Save all samples of clothing, blood, urine, stool, vomitiis, Label

name, date, time. Send fi¥m badges for emergency processing by standard
technique. ) . e, _ -

g‘h 6% -Do not release patfents to hospita‘ls‘ before pre,'fiminary decontamination.

¥ hospitals before patients are sent thers.

Rule 7. It {s often difficulf to determine that a criticality accident has
occurred. The search for neutron {nduced radicactivity of small metal objects
at :he‘acg}dent sfte 1s valuable. Such objects may require preliminary de-
contamination. T

Rule 8. Portable battery operated tape recorders wil) be very useful in collect-
ng and storing information and for obtaining a comylete history of the
accident. It is often difficult to record all of events, opinfons. and
- statements available in an emergency situation. The taped records can be
typed later, thus providing a more complete history of the accident.

‘Rule 9. A movie camera will provide an excellent method of showing exactly what

appened. If a movie camera is not available, suitable still photographs will
h usefulo B . T -t . . .

Rule 10. In a major accident, management should obtain the aid of 50-100 health
cists on an emergancy standby basis. These fndividuals can be found in

nefghboring installations and will be essentfal for the proter handling of the

gccident during the first week, particulariy {f it is necesséry to work on a

[ -
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7+ Rules Primarily, but not Exclusively, for Physicians = -
: 1 * . -
. _l@e 1. 1f thera {s radfonuclide contamination, all exposed individuals shall
_ ¢ surveyed and decontaminated before being examined and treated. If this
. . step 1s neglected, personnel whose duty is to care for patients may become
PR T . 30 contaminated themselves as to be rendered ineffactive. Proper protective
- clothing shall be available. " . .

Sel 2l Do simple decontamination of patfents if radionuclides are present.
S ! srator should wear coveralls or scrub suit, shoe covers, g]oves, cap
au:f z;:iratory mask as indicated by {nitial survey before working with
E ttent 4s ambulatory: Confine to a small area. Spread sheet or paper
for patient to stand on. Patfeni disrobes, putting clothing {n suitable con-
. tafner for Tater survay (bag, waste basket, etc.). HNose, mouth and ear wipes
~ ‘are done. Patfent takes shower and is resurveyed unti] clean. . .. ~
- If patient {s non-ambulatory: ' Patient is placed on sheet and c'lothingeis cut
. off. .Clothing is saved as above for later surveying. Patient is washed by
operator with repeated surveys. .= - e -

Rule 3.; 1f there is evidence of massive exposure to external radiation or :

~ radiopuciides, and if large numbers of individuals are {nvolved, tr:‘:ge will
be u;:gud. It may be necessary to Hmit drastically any extensive madical
care to the moribund individual in order to utilize available facilities.for
the care of thute potentially salvageable. .Dose astimates of over 2,000 R
for external radiatfon, or over 2,000 rad/hr (vem,R} for radionuclide con-
tamination, would indicate that 1ittle could be offered to such patients.

- In the latter case contamination of treatwent personnel may become 2 major

problem. . . .

. Rule 4. Put patfents at bed rest. Obtain careful history. Do brief physical
* T examination. tT N . ‘

. -
-
-

Rule 5 , Obtafn routine blood count. . .
Rule 6. Patients with severe nausea and vouiting should be hospitaHzéd.

_pule 7. No spacific therapy fs indicated for acute radfation injury within the
rst few days after exposure. '

le 8. If a dose estimate of less than 100 rad (R) can be estimated for certain
nd{viduals, they do not require emergency care of a major degree.

Rule 9. Individuals. receiving only external exposure from alpha, beta, gamma
and X-radiatiori are not radicactive. :

- ' Mﬁa‘fg Individuals rece{vf-ng neutron radfation are d;ljghtly radioactive, but
" T prodice fio hazard to personnel caring for them. AR

| ‘ Rule 11. Individuals contaminitad with radionuclides present a hazard to per-
sonnel caring for them. The degree of hazard depends upon the level and type
of contaminatfon. _ o A

e ase
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. 'l'alﬂe 3 gives RPS for n-oma'l nazcetime oiaeraticrs IF these values are
med » the volunteer should be certaia that tha ?ah\ is cons{dered {n re-
~ latfon; to the risk. An 1ndiv1dua'l is pemitted 2 s ng‘le e!mraency exposure in
2 life ime of 25 rad :
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g:nin ,years and 1s’ greater than 18. 2 :-"
the previous cccupational ‘exposure h‘!sto of an !ndeuaI is not
éefiniteiy known, 1t shall be assumed that he has already received the
full dose permitted by the formula, $(N-18). Parsons who were exposed
* 4n accordance with the former maximum ssible weekly dose of 0.3 rem
and who have accumilated a dose higher than that permitted by the formula
shall be ustrictcd to & maximum yearly dose of § rem.
= Exposure of patfents for medical and denta‘l purposes 1s not 1ncluded in the
. waximum permissible dosa. o
‘c= Su Am . mmmm'l Rad Thar. & Nuc. Hed. 452 (1960) h -'-;
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" Unique ﬂmacterfstics of uadfat-ten Accidents ) REPEREEPIERC ey

_cable to possible radiation injurfes. The ominous feature of radiation

An instaﬂatian vﬂth 2 well arganized and well deveio?sd industrial
medical program alraady has many {f not most of the sssential features aguH-

s of
course that it is not readily detectable by human senses; thus 1t must be sought

by speciel instruments or-some mlfunctian of tquipment recognizab]e in some

other. way.

.7 The exposure may be of two types. Radiatfoa from outside the body awas
rise to various mnifestaticns of the acute raéiation syndmn'e or Tocal or-
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.. " avaflable, it will be his

. regional acute damage, e.g. to the extremfiies or face. Contamination on or
within the body by radionuclides is the second type of exposure. These two
types may occur together in varying proportions depending on the fnstallation
.unﬂtagcdd?nt (see Table 1}). Certain special aspects of these types are pre-
sente ov: - S L

. baseline medical and vadfation history, physical, blood counts, and urinalysis
- recorded and avaflable in the medical department of the institution; so that, -
in the event of accident, this information can serve as a baseline for future
-, studies. | The laboratory work forming this baseline should be repeated at
intervals of 6 months to 1 year, depending on the routine hazards, so that the
- {nformation is up-to-date. The name of the family physician and the closest
, -rcs$onsible relative should be available on this record so that any emergency
. medical l:fbrmatian can be obtained rapidiy. I "

-Rnle of the Physician:

e H;thin 30-60 minutes after notification that an accident has been .
suspected, the physician should have been advised: (1) whether the radiation
exposure has occurred; and (2) whather there {5 likely to be internal deposition

of radiation as well as external {rradiation, etc. This informatien will aid

him {n his further 1ann1n§. In ahy institution where 2 health physicist is
uty to provide this information. In small installa-

tions 1t be the job of the Radlological Safety Officer vho may well be the

physfcian, his nurse, or someont trained in engineering and with a knowledge

of the operation of survey instruments. R '

-

-

Triage: . L e T,

In situations where the radfation injury is complicated by thermal burns,
fractures, etc., the usua) concept of triage, as.ema! ed In military medicine
or in large-scale catistrophes, must be employed. in the first few hours _
of an accident {t 1s possible that an estimate of the radiation dose recefved
by the {ndividual cannpt be obtained. It would be important in the history to
get from the worker his lotatfon at the time of the accident and some estimate
of his scram tima. At this point the nonradiation injury should be treated
.in a suitable manner and'the patient transported to a hospital if necessavy.

-Dose Estimates:

- The estimate of the dose {n the varifous types of accidents will be the

- greatest single problem for the physician respoasible for patfent care. De-

pending upon the dose received by various individuals, decisions will be made
such as wnether to hospitalize patients, whethar to take them off work or

-




utflize their skills in ha'lping cope with the accidents, etc. It will be
. - relativaly simple to get an estimate of possible desage from sealed sources
o of radioactive nuclides, from X-ray units, teletherapy units and various
types of accelerators. Such dose estimates can usually be made by calculation,
 given a rough estimate of the time and location of the individual {njured.

3 The dose determination in accidents involving contamination with radio- «
active materials is more difficult since it is possiblie that the nature of

_ the contaminating radionuclide may not at first be known and, furthermore,
the metabolic pathways of the particular substance may not be well understood.

' The estimate of dose {n mixed external and {nternal accidents {s diffi-
cult because there is a possible combination of exposure to neutron, beta and
paxna rays. This problem {s greatest i{n the case of a veactor exposure, par-

cularly if there has been some type of disruption to the reactor or its con-
tainer. Such dose estimates require the cooperation of skilled reactor ~
physicists and health physicists for their evaluation. In general, the more
complicated the accident, the more difficult 1t will be to obtain highly
sccurate dose estimates. S S _

ACUTE RADIATION SYNDROME:

S The most {mportant problems fn this type of fnjury ave as follows:
1. DPiagnosts - Estimate of Dose ' T
. R . Ba ! “tity : .
b. Quali ‘ .
¢. Distribution .

. In the absence of physical data' 3 simpl'e clinical estimate can be made
from Figure 1 and Table 4 {2). Table 5§ gives a simple schedule of procedures
to be carried out in the care of such patients, S

If neutron exposure is suspected, 2 specimen of blood (about 10 m))
should be assayed for radicactive Sodium-24, If present, the health physicist
. Wil be able to quantitate it and estimate the neutron contribution.
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2. Therapy--

. . . |
- iThe extent of therapeutic efforts is obviously determined by the

apparent extent of the injury. Since these changes unfold only oradually

{t is the better part of valor to provide hospital facilities and solicitous
care for possible victims unt{l the nature and éxtent of the fnjury is clarified.
Nothing creates so much havoc as the naglect of an fndividual exposed to radia-

.. tion develops lesions much to the 'surprise of the attending physician.

rapy 1s essentfally non-specific and supportive, f.e, there is no

'mti-ri fation drug. Depending on the degree of exposure there wmay be serious

{mpafrmént of the hematopotetfc, gastrosnteric, cardfovascular or cerebral
tems| It {s probable that only the hematopoietic and less likely that the

s _
. mtmnteri ¢ systems can be aTfected in a2 positive wamner by therapeutic efforts.

. a\ra'ihb e throughout the country; in some {

newef concepts and mathods of treatment revolve about the fo’l'!wlrig attempts:

- , 1. Environment of complete asepsis of patfient.
i 2. Prophylactic antibiotic therapy L
3. Bone marvow transfusion - . -
i ese methods are expensive, complex and parttally proven in value. . .
t for “ster{le” rooms, facilitfes and ph{sic'hn capabilities are readily
, , nstitutions “sterile” rooms (life .
1slands )i are ut{lized for varfous kinds of tissue transplantations and cancer
therapy and would be suitabls for care of radiation patients. Additional in-
formation can be obtained from references 3, 4, 5, 6. . .

The course of acute high dose injury to extremities {5 well described
by Lanzl et.al. {7).. Thése patients require expert surgical care. In many
such cases it has proven very difficult to estimate the eventual degree of

. . tissue damage from the early cYinical appearance.

-" Contami nation: " .

The problem associated with adequaie care of this type of exnosure varies
greatly depending on the nature and level of work in a given installation. The
pr*lrftc{ al points to b constdered in developing a medical program are outlined
as follows: . : _

A. Typa of contamination B e
One specific nuclide . o .-
2) A mixture of nuclides : :
3) Are elements known or unidentified.

B. Forms of contaminant E .
g;,.l’!wsicn state - dry, 1iquid, nature of solvent
Chemical form of contaminant - {onfc state, valence, solubility, pH

. élapsed timg since contamination |




L
.

.. E

:'Fc

D. Miber of individua‘ls contaminated I

: il Male ,
- (2] Female ) |
Extent of body area involved
1)i General N .. . _
(2} Local ' T B - : LT
~.£3)1 Hands e "t
4)! Head - face, eyes, nose, uouth hair. etc.
5)! Other vody orifices o
contemtnation in presence of: ‘
1 unund - location, nrgth area, vascu!arity. amount of tissue destruction
2 Ambulatoty or non arbulatory _
- (3} leurns - thermal, chemical ]
4) 'Shock
5 iExtent of wound - major, minor, single or uuitiple
6. Entrance routes of radionue?ides _ S R
1} iInhalatfon . - e AT _ '
(2) | Ingestion S LT e
3 ,In ection
4} " Percutaneous absorption = . : _
(5 Contamﬂnatinn of wound DA
Factors Deterw ning Effects from Radionuclides -
A. Quantity entering body .

B. Metabolic pattern .

T e Radiation characteristics

Radiations produced - aTPha. beta. gamma . S
Decay schem: and half 1ife : -
Tissue and organ suscept1b11itj _the criticaT nrgans :

Radintfon ngdrqmes to be Anticipated * o

A. Acute Radfation Syndrome - results from re1at1ve1y massive doses
(e.g. Harsba11 Is1anders)

B. Chronic lov dose affacts usua!?y after uagy {nars - fractures, bone
necrosis, ansiia, cancer {e.g. radiwm dial painters)

PatgganI Availabla to Aid in Decontamination

A Levei of previous training
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B. Protective covering for decontaminating personnel
1 i Hands - rubber gloves Esurgica? obstetrical, 1ndustria1)
Plastic aprons, coats (may be disposab?e) _
3 ! Shoe covers ‘
4)| Dust masks

1 i; ntation
o ’l Alpha, eta, gamma
- (2 11e or fixed

__ysica Faciiitias and Equipment

LA Location ' oL
- i ! Within {nstallation where sccident occurred
2 At hospital - plant or community :

__'B; I1s 1 9ut des{gned for decontamination?
€. Hate supply - Quantity avaflable

0. Eff1qent water - 1{s storage necessary?
E. Atrborne cantaminat!on - um it affect other arzas in the buimng?'

F. Chemicals ) -
. (1; Previously stock piled and familiar £o pperators : .
’ (2} Procured after event . '
6. Floor covering
1) Kraft paper
“(2) Plastic
3) Masking or adhasive tape

" H. Medical supplies . . . -i R -

1) Drugs
© §2)° Dressings, swabs, envelopes, test tubes
3) Instruments _ .o g
I. Protective coverings - »
1) Plastic sheets . . . -
2) Plastic pillow covers . - N
3) Paper . - - : -
g Ehoe covers tastic be -
:Large paper or plastic bags .
6) Crayons, pencils, labels, tags
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) .S_qggesied Plan of Decontamination

“A. Gross decontamination L
Removal of contaminated clothing , LAl
Has!rln? and removal of contminated hair
Removal of gross wound contamination

" B. Intermediate stage - st clean location if necessary

1) Removal of ir contaminated clothing '
2) Further local decontamination, swabs of body orifices
3) Supportive masm'es. first ald ‘

'c. Final stage R

i ; Patient discharged with fresh c'lothing -
2) More definitive decontamination (surg ca'l} and nther therapy at
dispmsary or !wspita‘l '

’The care of wmds s discussed by Finke\ and Hathwa{mg szerences
9 - 15 provide additional mcent data and background on contamination problems.

Mo specific discussion is qiven for whole body counters. They are not
aeeded for the emergaicy and usuaily arrangements can be made for patient
transfer to -an appropriate counter for stu after careful surface decontamination

has been conp'leted'

. HOSPITAL PLANS

A disturbiug feature of certain 'Hcensee accidents in past years has been

“the reluctance or refusal of certain hospitals to admit patients with actual or

suspected contamination. On occasion the induced radioactivity of <Sta from
mettron exposure has been interpreted as serfous contamination. These decisfons
ave difficult as to-the degree, and consequences of contzmination. Con-
twinated patients should not be brought directly into hospita'l mergency areas,

; Spacial arrangements are required for hospltals to be re ared adequately
for the care of sachmiants (18). Pree

- Long Term Follcu-Up

In most recorded radiation accidents, the degree of actua'l physica'l damage

"RBas’ certainly been no greater and, in most cases, less than wany {njuries from
. nonradiation industrial accidents. Yet fi uently the accident victim seems to

complain of persistent vague symptoms, particularly of fatigue and weaknass vhich,

* {n our present state of knowledga, seem out of proportion to the obvicus physical

changes vhich can be observed.
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.o Because of the lack of knowledge regarding radiation accidents, and
in particular, adequate therapy of the radiation syndrome, and also because
- . of the widespread interest which has developed because of possible somatic
-and genstic changes induced in living tissue by means of radiation, a definite
long-term program of follow-up therapy is advisable for {ndividuals who have
* .- . bueen found to bk injured by radiatfon. Certainly the patient should be seen
. .. st intervals of 3-6 months for a period of 1-2 years and at least once or .
- twlce yearly from then on for an indefinite period of time. - Follow-up studies
should fnciude attempts at determination of radiation levels {f there has
- .baen internal contaminatfon, complete history and physical examfnation and
sift lasp examinatfon of the lenses {f there has been external beta, gamma or
peutron exposure. Serial observations of fluctuations in count and occasional
bone marrows may also be of value. . oo e

Frequently individuals fnvolved in radfation accidents are prone to long
drawn out complaints of fatigue, malaise and other vague symptoms which may, in
part, be of psychogenie m-ig n. .Dafinitely the remarks of friends, working

- comanions and family contribute to the patient's confusfon. An individual so
; _ ured can be rehabilitated far more quickly when an $ntelligent and varm
e velationship with the responsible physician exists, especially {f the patient
Lo is encouraged to report to the physician at regular intervals. An intelligent
medical approach to such problems also ean obviously minfmize the possibility
- of long drawn out legal actfons. : . . g

D L Each patfent should be encouraged to report for reevaluation at Yeast
yearly. At these visits, the physician should obtain a detailed history and
perform & complete physical examinatfon. A eoa?ht hemogram and urinalysis

* .. should be done. On patients with Groups II, I1l, or IV stages of the Acute
Radiation Syndrome bone marrow biopsy should be done at tntervals of 1-3 years.

" lew m?laints should be thoroughly studfed in cooperatfon with the patient's
personal physician, who also should be furnished with complete medical reports.

.. The patient will continually be concerned about the long-term effects
of radfation such as ster{lity, genetic abnormalities i{n his children and the
Ntkelihood of increased incidence of neoplasia and anemia. These problems .
should be discussed with the patient and his personal physician, nsultation
with radiation experts should be encouraged and obtained freely, An open and
frank attitude with the patient is of great {mportance. .

" Job rehabilitation sfiould begin as soon as the patfent can be encouraged
- 2o return to work. MNewer tschniques of rehabilitation for physical injurdes

. should be enployed. &rouyp I patients can certainly veturn to the pre-accident .
Jobs as can many patients in Ermtoil. If the severity of damage was great ‘
or-if there s 3 ge‘rsiste,nt high body burden of long 1{ved, retained radio-
nuclides, the patient should be reassigned to work away from a radiation environ-
ment. In most cases change of job should not be necessary. '
S The groper long-term medical care grogram {s obviously best carried out
in institutions where excellant industrial medical depariments are {n existence.
“A strong, vell organized dapartment will be of the greatest econony and value
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. {n a1l locations emp'lo&ing’ ra&ioactivity. If such facilities are not

"Justified because of the small size of the operation emp'loying radiation,
suitable arrangsments for patfent cars and consultation should be made

. * with qualified and interested physicians in nefghboring communities.
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