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Chernobyl compared with an atomic bomb

Some comments have been made in which the radioactive release
of the Chernobyl event is claimed to be 300 or 400 times that of
the bomb dropped on Hiroshima. The work of SCOPE suggests
that the two events can not be simply compared with a number
suggesting that one was XX times larger than the other.



Kernkraftwerk Störungen und Unfälle
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Notfallschutz und Zonenpläne des ENSI

Verteilung Jod Tabletten
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Types of Radiation Emergencies | CDC https://www.cdc.gov/nceh/radiation/e
mergencies/typesofemergencies.htm

https://www.cdc.gov/nceh/radiation/emergencies/typesofemergencies.htm
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24. February 2022
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?
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• External photon (γ-) irradiation
(can result in radiation sickness)

• Contamination
(results in tissue damage but not in radiation
sickness)

• External (skin)
• Internal (by the airways, the GI-tract, wounds)

• Incorperation

Radiation Injury
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Radiation Injury - External Photon
(γ) Irradiation

Source

Local Partial
Body

Whole
body

Homogeneous / heterogeneous ?

Dose? Dose rate ?
TBI for stem cell transplantation:

6x2Gy, 0.05 – 0.15 Gy/min

Single dose not fractionated
as usually used in medicine



Radiation Injury - Contamination

InternalExternal



Radiation Injury - Incorporation

Thyroid
Lung

Liver
Bone



Isotopes releases at the Chernobyl accident
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N Engl J Med 2011;364:2334-4
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Consequences or effects of radiation injuries
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• Deterministic effects

• Stochastic effects
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Deterministic effects

There is a threshold dose for damaging effects



Deterministic effects

Early (prodromal) effects – erythema, decreased 
WBC count, vomiting

Latency period

Early serious effects – hematopoietic syndrome, 
GI syndrome, neuroovascular syndrome
− Acute radiation syndrome = ARS

 New: cutaneous manifestations
are included into ARS

 H, N, C, G grading



INCREASING DOSE 

SUBCLINICAL

BONE MARROW  FAILURE

(SOF)

( MOF)   

The Classical Paradigm of  the ARS (Acute Radiation

Syndrome)

The Single Organ Failure concept (SOF)

1 Gy
50 Gy

30 Gy

6-8 Gy

4 Gy

Dr Bhawna Sirohi
Secretary, EBMT Nuclear Accident Committee



INCREASING DOSE 

SUBCLINICAL

BONE MARROW  FAILURE

(SOF)

( MODS)   
( MOF)   

The New Concept of  the ARS

1 Gy
50 Gy

30 Gy

6-8 Gy

4 Gy



Acute radiation syndrome (ARS) = 
mutiorgan dysfunction syndrome (MODS)

• The multiorgan dysfunction syndrome includes the following organs

• Skin burn like lesions
• Hematopoiesis cytopenias and its sequalae i.e. infection and bleeding
• Gastrointestinal tract muccosal damage resulting in vomiting, diarrhea, 

cramps, bleeding, …….
• CNS headache, fever, fatigue, nausea, vomiting, neurological

deficits, ….

• Symptoms similiar to those that are observed in allogeneic stem cell transplantation
and therapy of acute leukemia

Therapy of MODS patients should be concentrated on large 
hematology centers
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Deterministic effects

Late effects
− Cataracts
− Fibrosis
− Organ atrophy
− Reduced fertility
− Sterility



Stochastic Effects

Non-threshold, randomly dose dependently 
occurring effects
Includes cancer, and genetic effects
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Unter stochastischen Strahlenschäden 
versteht man die Verursachung von Krebs 
und Veränderungen im Erbmaterial. Diese 
Schäden können bereits bei Dosen unter 
den Grenzwerten entstehen.

KSR in: Stellungnahme zur Anerkennung strahleninduzierter
Berufskrankheiten in der Schweiz 2019

Effects of ionizing radiation, whereby the 
probability of their occurrence, but not their 
severity is a function of the dose without 
the existence of a threshold value.

ENS European nuclear society
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"The effects of radiation on the human body“ March 2017
by Dr. Shinya Matsuura
Director, Research Institute for Radiation Biology and Medicine, 
Hiroshima University



Stochastic versus deterministic: 
differentiation not so clear-cut?
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Journal of Radiation Research,2014,55, 629–640 
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BMJ 2010;340:b5349 
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A radiation accident has happened

Medical treatment: What shall we do??????????

1999



EBMT
Nuclear Accident Committee
Pocket Guide
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Der Strahlenunfall. Was ist zu tun? (suva.ch)
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https://www.suva.ch/download/product/der-strahlenunfall--2869/21.d/der-strahlenunfall--2869/21.d?sc_lang=de-CH
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https://remm.hhs.gov/

US Department of Health and Human Services, Administration for Strategic 
Preparedness and Response
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Strahlenunfall – Universitätsspital Zürich 
(usz.ch)
www.usz.ch/strahlenunfall
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https://usz.ch/strahlenunfall/
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Vielen Dank für Ihre
Aufmerksamkeit
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