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Basic Proncipals of Radiation Accidengt: diagnosis and treatment
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Method Eelevance for the NVE

EEG Non-invasive method for the assessment of changes in brain elecmical activity. Brain elecmical
activity displays an increass in paroxysmal spikes, wave discharges and diszppesrance of
biorhythm These brain elecmrical modifications are roughly linked to the dose: slowing of brain
elactrical activity is a sign of high dose. The duration of the recording mmust be atleast 1 b

Ophthalmeoscopy Non-invasive method for the detecton of brain cedema Papilloedema is a sign of increased
intracranial pressure.

Laboratory F.outine scresning for the early assessment of elecorolyte loss or imbalance 2s well as fuid loss.
Imporant for the exchision of other reasons for CNS permurbations (such as infections diseasas)

Cramial CT Method for the sssessment of swelling and cedems of the brain. In the late effect phase of ARS,
aophy and calcification can be detected if there is suspicion of stuctural cerebral lesions.

MRI

Method for the assessment of swelling and cedemsa of the brain. In the late effect phase of ARS, if
there is suspicion of stmciural cerebral lesions it may be possible to detect white matter changes
and dysirophic cerebral calcification.
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Method Felevance for the hasmatopoietic syndrome

Blood cell counts Foutine screenmg of at least lymphocytes, granulecytes and platelets to perform the zrading. It1s
necessary to obtam laboratory results on a regular basis.

Reticulocyte count FReliable quantitative marker to monttor haematopoietic reconstitution and the efficacy of therapy.
Faciliies for automated reticnlocyte countmg are available and are increasingly used in the
climieal routine.

Blood smears Regular blood smears are used to analyse and deternune the composihon of leukocytes a5 a baas

for establishing the concentration of gramulocytes and lymphocytes. Blood leukocyte concentrate
smears allow one to defermne the pattern of mutotically connected abnormalities m gramulocytes
and lymphocytes to assess the type and extent of injury to the underlying cell systems.

HLA typing To be prepared for SCT, 1t 15 important to take a blood sample for buman leukocyte antigen typing
within 24 b of exposurs.
Crytogenstic tests The results of these tests can be used as mdicators of effect and repawr. The blood samples for thess

tests should be taken as early as possible after the exposure and should be kept in a refrigerator

for future reference and for further evaluation by consulted experts. In general—but less relevant

for the acute phase—the following methods are appropmate for the assessment of zenotome
e

. of the =p fr v of o Ja1 in monomuclear lymphocytes.

= detection of different forms of chromesomal aberrations such as dicentnes, nngs, fragments,
et

= venfication of DNA single- or double-strand breaks with the comet assay, if routinely used.

= sequential analysis of the N-ras gene and the p53-ras gene in haematopoletic progenitors or
peripheral blood cells.

Stem cell tests If the facilities are awvailable, 1t 15 useful to start by measwing penpheral blood CD34+ cells and
analy=ing CFU-GM probiferation assays, which in zeneral produce a fluctuating curve, of which
the abzolute numbers give 2 quantitative measure of the frequency of stem cell damage.

Lymphocyte and The current status of the imwmune system can be assessed by emumeration of lymphocyte

macrophage tests subpopulations and performing lymphecyte proliferation tests. Phagocytosis tests are also used to
obtain mformation on the capacity of the immune system.

Bone mamow If poszble, bone marrow biopsies should be performed early after exposure (24 k) and at weekly

examumations intervals (from the most exposed as well as the least exposed sites) to determine the pattern of

degeneration and the onset of hasmatopoietic regeneration. It 15 helpful also to obtain bons
mamow biopsy to determume, from histological sections, the overall cellulanty, structural changes
and the onset and pattem of regeneration. Quanuta.uw clonogenic progenitor assays may
measure the extent of the radiztion damage to the hasmatopoietic system and the capacity of
endogenous self-renewal can be caleulated. Such an examination requires the preparation of bone
marrow particle smears and not just smears of a drop of bone marrow blood.
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Time point of onset Variation of ime possible.
depending on depending on dose and
severity of damage radiation quality
'
i
Second wave of diarrhoea, usually not before day 6, Development of chronic gut
. accompanied by abdominal cramps and pain. ulceration and necrosis,
Diarrhoea i
Diarrhoea can be be described by changes in the stool i which may result in
i frequency and consistency, mucosal loss per day and blood stenosis, ileus, perforation
i loss per day.
i H
i i .
\ \ ]
1st week 60 d Time p. e.
Prodromal phase Manifest illness phase Late effect phase
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Method Relevance for the GIS

Ultrasound Suitable to assess the wall thickness and to detect fistula formation. Ultrasound 15 of minimal value
m the acute phase of GIS owing to promunent symptoms, buf 15 more suitable for detection of late
effects. The application of this method may be compromized if the abdominal skin 15 badly
damaged.

Abdominal radiography  Single radiographs of the abdomen may be useful to detect obstruction, bowel thickness or cedema

Functional tests of the Assessment of gastromtestinal dysfimetion can be achieved with standard tests such as infestinal
gastrointestinal tract pameability (sucrose/lactulose ratio for the proximal intestine; lactulose/mannito] ratio for the
distal mtestine), mtestinal transit fime and bile aad and/or vitamun B12 abserption (for terminal
1leal function). Measurement of plasma total homoeysteine levels may also be a useful admunet to
azzessment of true vitamin B12 deficiency. However, all of these tests may pose 2 problem in
terms of squpment, qualified personnel and rapidity of response. A more simple approach to give
an indication of bile zcid malabsorption is the measurement of total faecal bile acids using 2
relatively easy and curent enzymatic method.

Laboratory FRoutine screemmg 15 important fo verify early fluid and electrolyte loss. Analysis of stool
specimens for microbielogical composiion and for electrolytes, (occult) blood and pus are
indicated

MERI Assessment of wall thickness and fistula formation especially m the late effect phase.

Proctoscopy/endoscopy  Assessment of lumen and mucosal surfzce. However, endoscopy 15 rarely indicated in severely
mjured patients after radiation exposure, since the nsk of perforafion 1n pre-mjured struchures 15
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