Sachiko: A Nagasaki Bomb
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Medical Professionals Learn About lonizing Radiation Effects on
Human Health and Prevention of Nuclear Disasters

In Honor of Dr. Jeff Patterson






Sachiko Yasui was 6 years old
on August 9, 1945 when the U.S.
detonated fiFat Ma
atomic bomb used in combat

over Nagasaki. At 11:02 am,
Sachi ko was pl ayi
outside with friends, 900 meters
from Ground Zero. She lost 23
members of her family to the

bomb.

Today she is a peacemaker in
Japan.
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Monica Vohmann, MD

Grew up In West Germany and with peace
demonstrations against stationing of nuclear weapons
in the divided Germany in the mid-Yy BT 6 O
Trying to understand the effects of the Chernobyl
Nuclear disaster as a 15 year old lBurope

Working with Physicians for Social Responsibility

No training in medical school or residency on nuclear
disasters and ionizing radiation exposure how can
we prevent these and how respond in case of
exposures.



Nuclear Disastersand
Preparedness ??

Nuclear war and power plant disasters cannot be
OPOAPADAA £ O

AMA, Red Cross, IPPNW & others agree on Ban for
Nuclear Weapons

UN banned nuclear weapons in June of 2017

Issues In caring for victims:
Radiation exposure to caregivers & first responders
Difficult to triage most severe injures
Hospitals and medical clinics likely not usable

South Miami lodine supply as an example



Nagasaki had been the pinpoint of western trade wllapanwas closed to the world. Nagasaki Medical School and

hospital blended eastern and western medicine. The atomic blast destroyed the Nagasaki medical school and hospite
a near direct hit. First aid stations were also destroyed. Oafipe. 70doctors in private practice in the city, twenty é;
were dead and twenty more seriously wounded. Only 30 were available to help the mas®wibAvictims. ¥
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Nagasaki Map

There is little chance for
human survival within a
guarter mile, and as the
wave travels farther out
and weakens, It can
shatter glass within half
to three quarters of a
mile (initial blast)

Blinding flash and heat
causes burns and fires

Immediate Radiation

Fallout Radiation



Radiation Basics

What happens with explosion of a nuclear bomb?
) B O NS TN SER@ R AR R G A O [ | [
Blinding flash emitting heat - 35% of energy
Prompt radiation is 5% of bomb energy
Long-term fallout 10%- depends on wind and rain
lonizing Radiation
energy moving through space able to break apart atoms
and molecules- x-rays, unstable isotopes that decay
Linear exposure
more radiation = more cancer, no threshold
accumulates over lifetime, no safe dose
LD50 - lethal dose in 50%, exposures of 3500 mSv+



Radiation Basics

Radiation is measured in many ways, can be
Intimidating/confusing

(milli) Sievert (Sv or mSv), REM
effective dose, measure of potential for biologic damage

Gray (Gy) = 100 rads

1 Joule of energy deposited in 1 kg mass
measures amount of energy actually deposited

Becquerel- often used for measure in food
Exposure vs. Dose

how much we are in contact with vs. how much is

received or absorbed

Absorbed dose (Gy) and effective dose (Sv)



Radiation Basics

REM = 10 mSyv, Roentgen Equivalent Man
Roentgen Equivalent Man measure neglects higher
vulnerability in population like children, women
Exposures:
0-200 mSv potential genetic consequences
200-1000 mSv temporary decrease in WBC count
10062000 mSv Acute radiation sickness, long term
decrease in WBC count
3000-6000 mSv Acute radiation sickness hemorrhage
>3500 mSv LD 50death in >50%
>6000 mSyv Eventual death in almost all cases



Some examples of dose rates and doses!?

Radiation dose rate

Source

Per hour

12 mSv/hour

Reported value at Daiichi plant boundary (15 March)

250 mSv/hour

Reported level 100 feet above Daiichi reactor, stopping use of
helicopters (18 March)

400 m Sv/hour

Reported value at the Japanese nuclear site (15 March)

Per year

1 mSv/year

Maximum exposure limit for non-occupational exposures (i.e.,
member of the public) in the United States by a facility licensed
by the Nuclear Regulatory Commission

2-3 mSv/year

Average background from natural sources

6.2 mSv/year

Average American exposure from natural and human caused
sources according to the US Nuclear Regulatory Commission

1-10 mSv/year

Average exposure by airline flight crews

20 mSv/year

Current limit [(averaged) for nuclear industry employees

50 mSv/year

Maximum occupational radiation exposure to adults working
with radioactive material in United States by a facility licensed
by the Nuclear Regulatory Commission

Radiation dose

Source

0.001 mSv

X Ray [extremity)

0.1 mSv

X Ray (chest)

0.4 mSv

Mammography

1.5 mSv

X Ray (spine)

2 mSv

CT Scan (head)

15 mSv

CT Scan (abdomen and pelvis)

250 mSv

US limit for police officers, firefighters and other emergency
workers engaged in life-saving activity

350 mSv per lifetime

Criterion for relocating people after Chernobyl accident

1,000 mSv (or 1 sievert)

Radiation sickness can occur, causing nausea, vomiting,
diarrhea and skin blisters

More than & Sv

Probable death (1000mSv /hour for 3 hours causes a 50%
fatality rate and for 6 hours essentially a 100% fatality rate




Radiation Effects

Harm to DNA

Harm to tissue
protein

Broken chemical
bonds

Cell death

Fragment —> .

Chromosomal abnormalities induced by
radiation as seen with a microscope
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Acute Radiation lllness

Exposures of 106600 REM or 10066000 mSv
Death in 50% of cases at 350+ REM, 3500+ mSv

Signs and Symptoms:
Nausea and vomiting, diarrhea, loss of appetite
Skin burns, petechiae
Weakness/Fatigue
Fainting
Inflammation of tissues
Mucosal bleeding
Anemia, longer term decrease in WBC
Hair loss



Acute Thermal Burns

Short term consequences of burns medically speaking
- Infection, infection, infection,

availlability of medical care

decreased immunity from radiation exposure

Disfiguring for life, scarring for life as long term









Acute
Thermal
Burns

Clean-up
worker

Chernobyl
1986




Subacute Phase weeks to months

Halr loss

nleeding gums

painful mouth and throat sores - difficult to swallow
—atigue, headache

_istlessness

prolonged, high fever (104 F), delirium

Anemia, low WBC, low platelet function
Petechiaeand internal bleeding

High risk for infection

Decreased thyroid function

Mental health - Reorganizing life z grieving realities







