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Webinars

Series of scientific webinars 
that provide a forum for 

discourse on scientific issues.

Live and On-Demand

Case Conferences 
Journal Clubs
Grand Rounds

CE Available

Online Courses

Interactive and Self-Paced

Evidence-based online courses 
on a variety of children's 

environmental health topics.

CE Available

Resource Catalog

Fact sheets, journal 
publications, reports, and 

other resources for parents, 
community members, 

patients and healthcare 
professionals

Topics included: 
Air Quality, Pesticides, Natural 

Disasters, BPA, Mold, Lead, 
Mercury
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Objectives

1. Describe the types of radiation and the important difference in treatment and care between 
exposure and contamination

2. Activate regional and national resources to assist in screening and provision of medical care to 
patients with radiation exposure

3. Identify patients at high risk of adverse events from radiation exposure.
4. Review disaster plan guidelines for UMC and the El Paso region related to the detection, 

notification, decontamination, and containment of radioactive materials or patient with radiation 
contamination.



Radiation types and shielding
� Alpha – large (2 protons and 2 neutrons)

� Easily blocked by paper or layer of skin

� Beta – Electrons
� Blocked by heavy clothing

� Gamma (x-rays) – electromagnetic energy
� Blocked by thick or high density shielding

� Neutrons – Highly penetrating particles (from fission reactions)
� Blocked by many feet of concrete or water

http://www.epa.gov/radiation/understand/protection_basics.html
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Half-life
� Biologic half-life (elimination/excretion)
� Physical half-life (particle decay rate)

� Effective half life – predominated by faster of the above.
� 1/effective half-life=1/physical half-life + 1/biological half-life



Radiation decay



Units

Unit Absorbed Biologic 
equivalent

1J/kg Gy (gray) or Rad Sv (sievert) or Rem

1Gy absorbed dose is threshold for Acute Radiation Syndrome (ARS)

Sv = Gy * Q * tissue factor



Tissue Sensitivities
Organ or Tissue Tissue Weighting Factor
Bone Marrow (red) 0.12
Colon 0.12
Lung 0.12
Breast 0.12
Gonads 0.08
Brain 0.01
Skin 0.01
Bone surface 0.01



Building Materials



Building Materials



Radon



https://www.theatlantic.com/health/archive/2013/11/inside-a-radioactive-health-mine/281265/

https://www.theatlantic.com/health/archive/2013/11/inside-a-radioactive-health-mine/281265/


Exposure limits
� National Council on Radiation Protection and 

Measurements does not set a dose limit when performing 
life saving activities.

� When 0.5 Gy has been reached team leader may 
decide how to proceed

Kazzi, Z., Buzzell, J., Bertelli, L., & Christensen, D. (2015). 
Emergency Department Management of Patients Internally 

Contaminated with Radioactive Material. Emergency 
medicine clinics of North America, 33(1), 179-196.



ALARA



ALARA
� As Low As Reasonably Achievable

� Absolute zero radiation exposure is not feasible or 
possible, so as good as you can get…
� Limit duration
� Increase distance
� Use shielding





Contamination vs Exposure
� Contamination - Threat goes with you

� Exposure – No subsequent risk to others





Radiation Safety Officer

� Necessary level of PPE 
� Standard is protective except for Gamma
� N-95 if recent dust/debris

� Personal dosimeter
� Contamination detected on patient
� Extent of decontamination procedure
� Shielding and storage of waste





Radiation Screening



Decontamination

�Assess/treat life-threatening injuries
�Remove clothing and contaminated material

�Store in double plastic bag
�Radiation survey
�Perform additional decontamination

�Use soap and water
�Use forceps for foreign bodies

�Repeat radiation survey



Decontamination

� Use multiple layers of sheets for removal

� Drain irrigation into a bag to remove contamination



Aim for 2X Background





Managing internal contamination

� Supportive care
� Enhance excretion

� Gastric lavage/charcoal (limited study)
� Bronchoalveolar Lavage (rare)



Specific Therapies
� Prussian Blue – binds in intestinal tract

� Used for Cesium and Thallium
� 3g PO q 8 hours

� Calcium DTPA or Zinc DTPA
� Used for Plutonium, Americium, Curium
� 1g IV daily

� Potassium Iodide
� Used for radioactive Iodine
� Stop thyroid uptake

� Cytokines
� Stimulate granulocytes to decrease infection risk





Stochastic effects
� Random outcome effects for an for exposure, but risk 

increased with exposure

� Example – Cancer and birth defects



Stochastic



Deterministic Effects
� Predetermined or destined response given a specific 

dose

� Example – Bone marrow failure and neutropenia





Acute Radiation Syndrome
�1. Cerebro- or cardiovascular syndrome

�>50 Gy dose
�Confusion onset within minutes – lethal in days

�2. Gastrointestinal syndrome
�>10 Gy dose
�GI sloughing and infection – lethal in weeks

�3. Hematopoietic syndrome
�>0.7 Gy dose
�Prolonged course +/- recovery in weeks to months

http://www.bt.cdc.gov/radiation/arsphysicianfactsheet.asp



Andrews Lymphocyte Nomogram

Q3 hours CBCs for 
lymphocyte count 
trending

Blood cell decline may 
last weeks

https://www.cdc.gov/nceh/radiation/emergencies/pdf/
arsphysicianfactsheet.pdf

https://www.cdc.gov/nceh/radiation/emergencies/pdf/arsphysicianfactsheet.pdf






RRadiological Dispersal Device (RDD)
Response Guidance

Planning for the First 100 Minutes



Considerations

Tactic 6 – “Do Not Delay 
Lifesaving Rescue Efforts 
because of the presence of 
radiation” –



Radiological Exposure 
Device
(RED)



Radiological Dispersal 
Device
(RDD)



Emergency Management Annex D
- Radiological

� El Paso Radiation Plan



Goal of Public Health in Radiation
� Establish and manage Community Reception Centers (CRC)
� Conduct population monitoring
� Dispense prophylactic medications







Portal Monitoring

CDC does not recommend 
setting a predetermined, 
fixed screening criterion. 



Who do you call?

� Radresponder.net
� Texas – Trauma Regional Advisory Councils
� Poison Control Center (1-800-222-1222)
� Health Department (Community Reception Centers)

https://www.radresponder.net/
https://dshscpd.maps.arcgis.com/apps/webappviewer/index.html%3Fid=93d1e23b12b042699aeccab4d2175ad4




Texas DSHS
� Chris.Moore@dshs.texas.gov

� W: 512-834-6678
� C: 512-924-6460

Radiation Emergency Number: 512-458-7460

http://dshs.texas.gov




Detect – 2 Geiger-Mueller counters
3 Pocket Dosimeters

Notify – Dr. Diaz through Operator
(Will also get 2 Residents)

Contain – UMC Room 713 and 714 (Lead lined)
Waste storage employee garage

UMC

Emergency backup detection equipment available through the PEHSU



�UMC capabilities – National referral center

�RITN.net (Radiation Injury Treatment Network)
�Houston – MD Anderson & Texas Children’s
�Phoenix – University of Arizona (Banner)
�Denver – University of Colorado (Presbyterian)
�Salt Lake City – University of Utah





24-hour contacts

� REAC/TS
� https://orise.orau.gov/reacts/

� Poison Control Center
� 1-800-222-1222

https://orise.orau.gov/reacts/


Resources
� Radiological Dispersal Device (RDD) Response Guidance

� https://www.dhs.gov/sites/default/files/publications/NUSTL_RDD-
ResponsePlanningGuidance-Public_171215-508.pdf

� CDC Radiation
� https://www.cdc.gov/nceh/radiation/basics.html

� Radiation Emergency Medical Management
� https://www.remm.nlm.gov/ext_contamination.htm

� EMS Infectious Disease Playbook
� https://www.ems.gov/pdf/ASPR-EMS-Infectious-Disease-Playbook-June-

2017.pdf
� Health Physics Society

� https://hps.org/publicinformation/radardecaydata.cfm
� Planning for the First 100 Minutes

� https://www.dhs.gov/sites/default/files/publications/NUSTL_RDD-
ResponsePlanningGuidance-Public_171215-508.pdf

https://www.dhs.gov/sites/default/files/publications/NUSTL_RDD-ResponsePlanningGuidance-Public_171215-508.pdf
https://www.cdc.gov/nceh/radiation/basics.html
https://www.remm.nlm.gov/ext_contamination.htm
https://www.ems.gov/pdf/ASPR-EMS-Infectious-Disease-Playbook-June-2017.pdf
https://hps.org/publicinformation/radardecaydata.cfm
https://www.dhs.gov/sites/default/files/publications/NUSTL_RDD-ResponsePlanningGuidance-Public_171215-508.pdf


Simulation
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