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I. INTRODUCTION

The nuclear power industry may be considered one of the

safest and best regulated activities being developed in modern

world. However, despite all precautions taken, nuclear accidents

still occur. This can be readilly explained by the widespread

use of nuclear energy in the experimental, medical, industrial,

and military domains, combined with the imponderability of human

error - common in these cases - and the foreseeable failure of

safety equipment.

At present, a number of reviews of nuclear accidents with

casualties occured in the past are being conducted by professio-

nals in the biomedical and physical areas. These efforts are

aimed at obtaining a critical reevaluation of two wery important

aspects to be considered when dealing with radiation accidents:

(1) dosimetry, whether physical or biological, and (2) the thera_

peutical procedures to be used when taking care of the indivi-

duals exposed.

The so-called radiation accidents may be caused by an overall

irradiation involving the whole body of the injured. These
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are associated mostly with the accidental irradiation of a radio-

active source of the cesium, cobalt or iridium types, normally

used in gamma radiography for industrial or medical purposes, X-

rays apparatuses, linear accelerators, as well as criticality-

type accidents. Also, localized exposures may happen, involving,

generally, the extremities which receive high doses of electro-

magnetic radiations (X and % ) or corpuscular emissions (neutrons),

and, finally, internal contaminations which generate high doses

on those organs critical for the various contaminant radionucli-

des.

In Brazil, statistics on the occurence of such accidents

are very scarce, with a negligible number of cases of exposures

to sealed radiactive sources for industrial purposes having been

reported. No fatal accident involving radiactive material has

ever been reported. Unfortunately, such reports are very limited

and, in most cases, incomplete, which makes a more in-depth study

of each case impossible.

However, this does not prevent one from making use of the

extensive literature available on such incidents, since the first

officially reported accident o this nature (Los Alamos I, 1945).

Up to 1979, Lushbaugh et a"1 managed to survey 98 accidents to-

talling 19 fatal casualties, including 3 casualties associated

with blast accidents. Of these, 14 were classified as criticality

accidents, 61 associated with sundry ridiactive sources X-Rays,

linear accelerators, and sealed i,ojrces , and 23 as resulting

from radioisotopes.

We consider this review a wery useful effort because the

repetition of the same type of accident is a very unusual fact;

this warrants our interest in collecting as much as possible inform



mation with respect to the dosimetric, laboratory, and clinical

data obtained from the assessment of these accidents. We believe

they will be very useful in the near future.

II. DOSIMETRIC RE-ENACTMENT OF THE ACCIDENT: ITS IMPORTANCE

When any t am of specialists are studying a particular radia^

tion accident, it is most important, that they should establish

as soon as possible the dose received by the exposed patient, as

well as the spatial and time distribution of such dose. The

first results to be provided by the supplemental tests which may

be useful for estimating the dose received (hematologic examina-

tions and cromosome studies) are not available until a few days

after t.\. accident. Therefore, a dosimetric reconsti tution of

that < t rt, mainly through tiie use of "phantoms", might give us

prec'/ F information for a perfect quantification of the total

dose, dfse rate, its uniformity, etc. It will be decisive for

estat;-> shing the prognosis, and consequently, the therapeutical

pro jures to be used. Its importance may be measured through

the examples of the Mol (Belgium) and Brescia (Italy) accidents

whic- involved high radiation doses, and where the exposed indi-

viduais had their doses estimated after a careful reconstitution

of the event. Even before the clinical picture of the exposed

patients had been wel" characterized, the medical teams already

knew, in the Belgian case, that the picture should be favorable,

because the dosimetric study performed provided data for establi-

shing a dose between 200 and 500 rads, which would permit good

recovery prospects. The same did not happen in connection with

the Italian accident, where the dosimetry estimated a dose above

1000 rads, thus making the prognosis totally unfavorable (the

patient eventually died on the 12th day after the accident). -



Therefore, we conclude that in parallel with the efforts

to be made in order to stabilize the patient's organic functions,

it is essential to conduct a complete dosimetric study that,

while providing such data as total dose and body distribution cf

the dose, enables the medical team to establish a treatment pro-

gram which should be conservative, if the ü',ses were low, or he-

roic, if the doses reached lethal levels.

III. TREATMENT FEATURES

With respect to the treatment of persons injured in radia-

tion accidents involving whole-body exposure, the consensus is

that such treatment must be performed at specialized centers

possessing sophisticated technical facilities and highly quali-

fied personnel abreast with the procedures for treating patients

with severe bone marrow depression. Monitoring of the clinic?.!

and laboratory condition of the exposed patient must be started

immediately, if possible during the first hours after the accident

Depending on the magnitude of the dose, changes in the hematologic

condition (lymphopenia) may be observed already during the 24

hours following the accident. Unlike internal contamination

where an early start of the specific treatment is mandatory so

that good results can be achieved, in the case of whole-body acute

exposure (acute radiation syndrome), the patient must be treated

in a conservative manner until ihe critical period is reached.

Such treatment is intended to keep the patient in a physiological

condition as close to the optimum as possible by means of a hydro-

electrolytical balance, infection prophylaxis, vitamin supplemen-

tation, rest, etc. During the critical period of acute radiation

syndrome, the application of nonconventional therapy is mandatory

despite its inherent risk. Thus, besides a massive antibiotic



coverage, transfusions of leucocytes, platelets, red blood

cell concentrates must be made and, if the results of the hemato-

logic tests so warrant, transplantation of the bone marrow should

be performed.

The knowledge accumulated over the past recent years on the

therapy of pancytopenic patients (leukemia, aplastic anemia,

etc.) as well as the experience acquired in the area of hemothe-

rapy has made it possible to establish a more effective control

of patients exposed to irradiation and bearing severe bone marrow

depression. Accordingly, the clinical picture installed after

such treatments becomes less chaotic and affords some hope for

the definitive recovery of the injured individual.
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ABSTRACTS

Accidents still happen in the nuclear power industry despite all

existing safety measures to prevent them. One can verify that

most such accidents happen in activities related to industrial

radiography, which uses X and ^ type sources of electromagnetic

radiation. In Brazil, few reports on the occurrence of such events

are available from the medical literature, and no fatal cases have

been reported, even those involving significant physical disabili-

ty. We emphasize the importance of the dosimetric re-enactement

of nuclear accidents, which should be performed as early as possi-

ble, so that the doses received by the patient could be assessed

correctly and related to the data obtained through hematologic

examinations and cytogenetic studies. In this paper, we underline

the conservative aspect of the treatment of patients who received

whole-body exposure, such treatment to be started during the first

hours after the accident (prodromal phase), as well as the

nonconventional measures to be adopted when the critical phase of

acute irradiation syndrome is reached.


