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f ter Septem ber 11, 2 0 0 1 , we be-
came more aw a re of our vu l-

n era bi l i ty and need for cl i n i c a l
i n form a ti on rega rding nu clear and rad i-
o l ogical terrori s m . As cl i n i c i a n s , we

should prep a re to care for the vi ctims of
a nu clear or rad i o l ogical act .1 , 2 Deton a-

ti on of a nu clear we a pon would cause
m a s s ive fataliti e s , i n ju ri e s , and sick n e s s
f rom the initial ex p l o s i on (with bl a s t ,

f a lling debri s , and fires) and from the im-
m ed i a te and lon g - term ef fects of rad i a-

ti on ex po su re .
With modern we a pon tech n o l ogy, a

terrorist could explode a bomb of ra-

d i oactive materials (su ch as waste byprod-
u cts from a nu clear re actor) wra pped in

conventional explosives in any setting and radiation would
s pre ad ac ross a def i n ed area with fewer vi ctims than a nu cl e a r
bom b, but with similar physical and beh avi oral re su l t s .3

Rad i a ti on damage to cell cytoplasm and gen etic mater-
ial inju res or gans and ra p i dly dividing ti s sues (see Ta bl e ,

“ Defining Rad i a ti on Term s” ) . Lym ph ti s sue and bone mar-
row are the most rad i a ti on sen s i tive ti s su e s . The most rad i a-
ti on sen s i tive or gans are the skin, i n te s ti n e s , k i d n eys , a n d

gon ad s . Gray units (Gy) measu re rad i a ti on doses in hu m a n
ti s sue and help iden tify cellular re s ponse to ex po su re as an

e a rly or late ef fect (see Ta bl e ,“ E a rly Effects of Rad i a ti on Ex-
po su re” ) .

Radiosensitivity is the susceptibility of cells, tissues,and

or gans to the harmful acti on of i onizing rad i a ti on . A per-
s on’s degree of ex po su re , pre - ex i s ting state of h e a l t h , a ge ,

and sex determine the degree of illness. Victims of high dose
radiation exposure,those with chronic illness,and pediatric,

geri a tri c , and male vi ctims are more
l i kely to ex peri en ce nega tive sequ el ae

than other mem bers of the pop u l a ti on
(see Figures,“Radiosensitivities by Gen-
der” and “Radiosensitivity by Age”).4

■ Protecting Yourself and 
Others from Contamination 
Before of fering any care to vi cti m s , be
su re to pro tect yo u rs el f f rom con t a m i-

n a ti on , d i s pose of con t a m i n a n t s , a n d
con trol the spre ad of rad i oactivi ty.

When caring for victims of radiation ex-
po su re , use stri ct isolati on prec a uti on s .
Pro tective clothing should inclu de dis-

po s a ble scru b s , w a terproof s h oe cover-
i n gs , and gowns with all seams taped .

Wear a pro tective hat, m a s k , and goggl e s , as well as do u bl e
gl oves taped at the wrists of your gown . A rad i a ti on film
badge should be worn inside the gown to measure exposure.

E n close a do s i m eter in a plasti c , z i p - l ocked bag and tape it
to the out s i de of your gown for a direct indicati on of ex po-

sure risk.
People ex po s ed to rad i a ti on but not inju red must re-

m ove and isolate their clothing for decon t a m i n a ti on . Is o-

l a te con t a m i n a ted debris and draping materials by plac i n g
t h em in a sealed , a i rti ght con t a i n er label ed “con t a m i-

n a ted – rad i a ti on hazard .” Vi ctims should cleanse skin and
hair with a mild soap and thoroughly rinse body surface and
orifices. Ask them to scrub intact skin with a soft brush. For

i n ju red pati en t s , f i rst irri ga te wounds with normal saline,
then have them follow the same clothing removal and wash-

ing routine.After decontamination,continue to treat wounds
in the usual manner.5

As primary care providers, we must con-

sider the manifestations of radiation

sickness and syndromes when manag-

ing radiological injuries. Assessment

and treatment regimens include unique

sample handling requirements to avoid

self-contamination and further contam-

ination of the environment. Addressing

psychological aspects and the needs of

pediatric and geriatric populations is

also important for effective treatment.
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■ Ordering Lab Work
As s i gn labora tory spec i m ens from pati ents ex po s ed to rad i o-

l ogical con t a m i n a ti on to con t a i n ers label ed with the pati en t’s
n a m e ,d a te , time sample was taken ,l oc a ti on , and size of s a m-

ple taken . Retain bl ood , u ri n e , fece s , or other samples taken
in the em er gency peri od for pathologists and public health
profe s s i onals to inve s ti ga te later. S tore and dispose of s a m-

ples according to the rad i a ti on safety guidelines of the insti-
tuti on wh ere you co ll ected the sample.

Im m ed i a tely order a com p l ete bl ood count (CBC) and
d i f feren tial for all pati ents with rad i a ti on inju ry to assess ra-
d i a ti on ex po su re dose and establish a baseline for degree of

i n ju ry. Sel ect ven i p u n ctu re sites from non con t a m i n a ted ar-
e a s , i f po s s i bl e , and cover them with a dre s s i n g. Repeat the

CBC and differen tial every 6 hours for 48 hours in pati en t s
who have had total body ex po su re .

Perform ro utine uri n a lysis in pati ents with kidney mal-

f u n cti one s pec i a lly for those who have had internal con t a-
m i n a ti on . Pa ti ents should wear gl oves wh en co ll ecting thei r

s pec i m en s .L a bel spec i m en con t a i n ers with spec i m en nu m-
ber, d a te , and ti m e .

If a pati ent has ex peri en ced ex ternal ex po su re , s w a b

body orifices and wounds to detect any internal contamina-
ti on . Use sep a ra te saline or water- d i pped swabs to wi pe the

i n n er aspect of e ach nostri l ,e a r, m o ut h , etc . and place each
in a separate container for analysis. If the patient has wounds,
s ave dre s s i n gs in label ed plastic bags and co ll ect sec reti on s

on swabs or direct ly into a dropper or syri n ge . If rad i o l ogi-
cal debris is in the wo u n d , use twee zers to tra n s fer the de-

bris to a collection container for placement in a lead storage
container.

For pati ents with internal ex po su re , co ll ect 24-hour uri n e

and feces spec i m ens for 4 days . Because exc reted spec i m en s
m ay have rad i o l ogical parti cl e s ,h a n dle them caref u lly using

i s o l a ti on prec a uti on s .5

■ Performing an Acute Assessment in Adults
Rad i a ti on re acti ons and inju ries re su l ting from
nu clear blast or rad i o l ogical dispers i on inclu de

ac ute rad i a ti on sick n e s s , trauma from the initi a l
bl a s t , and bu rns of va rious dept h s . Su rvivors near
the blast zone wi ll be few. Su rvivors in the indi-

rect blast zone (the area not immed i a tely dam-
a ged by the blast but con t a m i n a ted ) wi ll receive

i n d i rect blast and thermal inju ries including ru p-
tu red eard ru m s , ep i s t a x i s , s evere bu rn s , f l a s h
bl i n d n e s s , c rush inju ri e s , and trauma secon d a ry

to flying debri s .5 , 6

The govern m ent has stock p i l ed doses of

po t a s s ium iod i de to help prevent thyroid damage
in the gen eral pop u l a ti on (see Si deb a r,“ Health Of-

Caring for Victims of Nuclear and Radiological Terrorism

Early Effects of Radiation Exposure

A p p rox i m a te minimum
radiation dose (Gy) 
necessary for effect 

E ffe c t A n a tomic site to occur

Chromosome aberr a t i o n Entire body 0 . 0 5

Hematologic depression Entire body 0 . 2 5

D e a t h Entire body 1

Gonadal dysfunction Re p r o d u c t ive orga n s 1

Skin erythema Epidermis exposure 2

E p i l a t i o n Epidermis exposure 3

From Bushong E: Radiologic science for technologists, 7th edition. St. Louis: Mosby Publishing
Co., 2001:482-500. Seeram E: Radiation protection. Philadelphia: Lippincott, 1997:73-92.  

Defining Radiation Terms

A b s o l u te ri s k :The incidence of malignant disease in a pop-
ulation within 1 year for a given dose.  It’s expressed as
number of cases /106 persons/ mREM.

Absorbed dose: The energy transferred from ionizing radia-
tion per unit mass of irradiated material. 

D o s i m e te r : An instrument that detects and measures expo-
sure  to ionizing radiation.

Film badge : A pack of photographic film that approx i-
mately measures radiation exposure. 

Genetically significant dose (GSD):The average gonadal
dose of radiation  to members of the population who are
of childbearing age. 
G ray (Gy): A measurement that specifies the amount of ex-
posure as 1 joule/ Kg or 100 rads (=100 rems). 

L 5 0 / 6 0 : A dose of radiation (3-4 Gy) that’s expected to
cause death within 60 days to 50% of those exposed to it.

Mean lethal dose: A constant related to the radiosensitiv i t y
of a cell. Different cell types have different mean lethal
d o s e s .

Mean survival time:The average time between radiation ex-
posure and death.

R e l a t i ve biologic effe c t i veness (RBE):The ratio of the dose
of standard radiation necessary to produce a given effect to
the dose of test radiation needed for the same effect. 

Skin erythema dose (SED): A dose of radiation usually
about 200 rads  (=200 rems) or 2 Gy that causes skin red-
n e s s .

Somatic effe c t s : The effects of radiation, such as cancers
and leukemia, limited to an exposed individual.  

T h reshold dose:The radiation dose below which a pers o n
has a negligible chance of sustaining specific biologic dam-
age or the dose at which a response to increasing x-ray in-
tensity first occurs .

From Bushong S: Radiologic science for technologists, 7th edition. St.Louis:
Mosby Publishing Co., 2001:482-500.
Seeram E: Radiation protection. Philadelphia: Lippincott, 1997:73-92.

CONTINUED ON P. 32
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ficials Prep a re to Treat Vi ctims with Po t a s s ium Iod i de” ) . Ot h-
erwi s e , tre a tm ent depends on a pati en t’s pre s en t a ti on and

s everi ty of s ym ptoms (see Ta bl e , “Ac ute Rad i a ti on Sy n d rom e
Tre a tm ent Al gori t h m” ) . Con sult with hem a to l ogy and rad i a-

ti on specialists early in the co u rse of c a re ,i f ava i l a bl e . Overa ll
tre a tm ent of trauma focuses on airw ay managem en t , ven ti l a-
tory su pport ,f luid managem en t , and pain con tro l .

Bu rns re sult from the initial ex p l o s i on and fires started
by ex p l o s i on s . Pa ti ents with bu rn inju ries are at risk of i n fec-

ti on .7 In i tial bu rn managem ent requ i res a sys tem a tic ap-
proach . Con s i der the six C’s ; Cool the bu rn with sterile saline
s oa k s , Cleanse the wound (debri de ) , Cover the bu rn with ster-

ile dre s s i n gs (silvaden e ) , Ca ll a bu rn spec i a l i s t , provi de
Ch em oprophylaxis with anti bi o tics for infecti on , and Com-

fort with analgesics and psych o l ogical su pport .
Physical findings indicating inhalation injury include

co u gh i n g, wh ee z i n g, dys pn e a ,f acial bu rn s ,s oo ty mu c u s ,a n d
l a ry n geal edem a . Ch eck pati ents at risk for inhalati on bu rn s

for carbon mon ox i de poi s on i n g. Arterial carbox yh em ogl obi n
l evels gre a ter than 10% indicate carbon mon ox i de ex po su re .
Hyperb a ric ox ygen is the tre a tm ent of ch oi ce for these pati en t s .8

Eye inju ries inclu de flash blindness that could re sult in
retinal scarring for people within 12 miles of the blast zon e .

If the nu clear blast occ u rs within dayl i ght hours , blindness is
tem pora ry (lasting less than 2 minute s ) . If the blast occ u rs at
n i gh t , flash blindness persists for abo ut 30 minute s , with par-

tial recovery within minute s .9

■ Detecting Acute Radiation Syndrome
The ac ute sickness caused by irrad i a ti on of the whole body
( or a significant part of it) is known as ac ute rad i a ti on syn-

d rome and inclu des a prod romal ph a s e , l a tent ph a s e , a pe-
ri od of i llness and recovery or de a t h . Du ring the prod rom a l

peri od , wh i ch lasts a few hours to 2 days ,h i gh dose rad i a ti on
ex po su re (> 2 Gy ) produ ces ob s erva ble som a tic ef fect s .Sym p-
toms of ac ute rad i a ti on sickness inclu de nausea, a n orex i a ,

vom i ti n g, h e ad ach e ,m a l a i s e ,d i a rrhea (po s s i bly bl oody ) , a n d
t achyc a rdia of va rying severi ty. Su rvivors with bl oody diar-

rhea aren’t likely to su rvive marrow aplasia and inju ry to va s-
cular and ga s troi n te s tinal sys tem s .1 0 Ot h er manife s t a ti on s
i n clu de tem pora ry loss of hair du ring a 7- to 14-day peri od

(hair typ i c a lly regrows within 2 mon t h s ) , skin ulcers , peti ch i ae
devel opm en t , and mu co s i tis (invo lving the en ti re GI tract ) .

A latent peri od , wh i ch is usu a lly short (1-2 days) and
s ym ptom free , fo ll ows rad i a ti on sick n e s s . Af ter the latent pe-
ri od ,p a ti ents can ex peri en ce overt illness with vi s i ble phys i o-

l ogic ch a n ges as det a i l ed bel ow.11 

■ Differentiating Among Acute Radiation Syndromes
The devel opm ent of i llness is rad i a ti on do s e - rel a ted and pre-
s ents with sym ptoms of m a j or or gan inju ry. Deaths may be-

gin to occur within a week after ex po su re , peak in 3 to 4 wee k s ,
and taper at 7 to 8 wee k s . Deaths may occur du ring any syn-

d rome with ex po su re to 1 Gy or more of pen etra ting rad i a-
ti on . In h a l ed pluton ium re sults in ac ute re s p i ra tory failu re
within one wee k .6 The syndromes bel ow are listed in order of

devel opm ent with increasing amounts of rad i a ti on ex po su re .

Hematologic Syndrome  
Hem a to l ogical insult re sults from ex po su re to 2 to 10 Gy of
rad i a ti on with re su l ting immu n o l ogical and hem a to l ogi c a l

su ppre s s i on of the lym ph sys tem , s p l een and bone marrow.
Pa ti ents ex peri en ce anorex i a ,l et h a r gy, n a u s e a , and vom i ti n g

within 6 to 12 hours of ex po su re , with sym ptoms su b s i d i n g
within 36 hours . Af ter initial sym ptoms su b s i de ,p a ti ents ex-

Radiosensitivity by Gender (inGy)

Radiosensitivity by Age

CONTINUED FROM P. 26

(Note: Men require less exposure than women to exhibit symptoms.)
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peri en ce a latency peri od with complaints of f a ti g u e . The pro-
du cti on of cells nece s s a ry for the immune sys tem to functi on

properly diminishes and pancytopenia re su l t s . Lym ph open i a
devel ops firs t , fo ll owed by neutropenia over 7 to 14 days ,a n d

t h rom boc ytopenia within 21 days . Bone marrow su ppre s s i on
requ i res soph i s ti c a ted tre a tm ent su ch as bl ood produ ct re-
p l acem en t , co l ony sti mu l a ting factors and immu n o su ppre s-

s i on prec a uti ons as infecti on and hem orrh a ging devel op.

GI Syndrome
GI syndrome re sults from ex po su re to 10 to 50 Gy and causes
s evere damage to ep i t h elial cells lining the inte s ti n e , re su l ti n g

in bl oody diarrhea and a com prom i s ed immune sys tem ,m a k-
ing pati ents more vu l n era ble to infecti on . Bacteremia is a

com p l i c a ti on of bowel nec ro s i s . Ac ute tre a tm ent inclu des an-
ti bi o tics and intravenous hyd ra ti on .

Central Nervous System Syndrome
Cen tral nervous sys tem (CNS) syndrome occ u rs wh en a per-

s on is within 2.5 miles of a nu clear blast and ex peri en ces a Gy
ex po su re gre a ter than 50. In i ti a lly, p a ti ents ex peri en ce nau-
s e a , vom i ti n g, l i s t l e s s n e s s , and drows i n e s s . CNS syndrom e

progresses to trem ors , convu l s i on s ,a t a x i a , and death wi t h i n
h o u rs to a few days of i n i tial rad i a ti on ex po su re . Medical in-

terven ti on is su pportive .1 2

■ Tallying Long-Term Physical Effects
As a ben ch m a rk , keep in mind that “n ormal medical ex po-
su re” to rad i a ti on (the recom m en ded maximum dose for x-

ray tech n o l ogists and other rad i a ti on workers) is 15,000
m i ll i - rad i o l ogic ef fects in man (mREM) annu a lly. Th en , con-
s i der that fetal abn orm a l i ties and incre a s ed cancer risks oc-

cur even with on e - time ex po su re of gre a ter than 10,000
m R E M . Bl ood and sperm abn orm a l i ties occur at 15,000

mREM and gen etic risk can occur at 25,000 mREM of ex po-
su re . A 5% risk of death rel a ted to cancer and a 1% gen eti c
risk occur with a on e - time ex po su re to 100,000 mREM. Peo-

ple ex po s ed to 250,000 mREM have a 10% risk of c a t a ract
devel opm en t .

Sa fety guidelines for rad i a ti on ex po su re in wom en du r-
ing pregnancy indicate a maximum ex po su re of 500 mREM.
The avera ge back ground ex po su re to rad i a ti on for people liv-

ing in the U. S . is 100 mREM annu a lly. In com p a ri s on , the av-
era ge ex po su re for people within 18 miles of the Ch ern obyl

rad i a ti on spill site was 1,500 mREM.
Lon g - term ef fects of rad i a ti on ex po su re inclu de amen or-

rh e a , s teri l i ty, d i s tu rb a n ces in bl ood cell form a ti on ,c a t a ract

form a ti on , prem a tu re agi n g, and cancer. Vi ctims are more
prone to leu kemia and cancers of the skin, bre a s t , lu n g, a n d

t hyroid than other types of c a n cer. E f fects noted after the 1986
nu clear disaster in Ch ern obyl , Uk ra i n e ,i n clu de early and per-

va s ive cancer in ex po s ed indivi du a l s .1 2 Wh en the ac ute care

peri od after rad i a ti on ex po su re has passed , su rvivors need
co u n s eling abo ut lon g - term ri s k s .1 3

■ Consider Psychological Aspects
The po s s i bi l i ty of nu clear attack can shatter bel i efs abo ut safety

and sec u ri ty. Becoming a wi tness (even if on ly via tel evi s i on )
or vi ctim of terrorism irrevoc a bly ch a n ges ex pect a ti ons of l i fe

and can cause po s t - tra u m a tic stress disorder (PTS D ) .14 Sym p-
toms of P TSD inclu de hypera ro u s a l , avoi d a n ce , and intru-
s i on . Hypera rousal refers to a hei gh ten ed startle re s pon s e ,

i n tense irri t a bi l i ty, and po s s i bly anger. Avoi d a n ce manife s t s
as wi t h d rawal from anything or anyone that reminds the vi c-

tim of the even t . Vi ctims may become numb and find any
em o ti ons impo s s i bl e . In tru s i ons of u nw a n ted and dis-

Health Officials Prepare to Treat Victims 
with Potassium Iodide

Recent studies of emergency preparedness indicate a
need to update training and coordinate the multiple
agencies and services responding to the incident.1 , 2

S p o kesmen from the U.S. Department of Health and
Human Services announced that the government has 1. 6
million doses of potassium iodide (KI) and will obtained 6
million more doses in 200 2 .3

Potassium iodide floods the thyroid gland, and may
prevent absorption of the radioactive iodine released
during a nuclear explosion. It is believed that early
treatment with KI in a radiological emergency could off s e t
the potential of thyroid cancer. Local health depart m e n t s
will advise the public how to obtain KI and when to take
it. Potassium iodide is available over the counter via the
Internet, and if stored in a cool, dark, dry location will
maintain potency for at least 3 to 5 years .

For greatest effect, victims should take a single dose of
KI as soon as exposed, and within 4 hours of exposure at
a dose of 130mg for adults older than age 18, 65mg for
children and  adolescents ages 3 to 18, 32mg for ch i l d r e n
1 month to 3 years old, and 16 mg for newborns up to 1
month old. Children near adult size (150 lbs.) should take
the adult dosage regardless of age. Higher than
recommended doses do not improve protection and can
have adverse side effects. If exposure to radiation pers i s t s ,
additional dosing may be necessary.4
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Vulvar vestibulitis, a type of

vulvodynia, affects many

American women. P a t i e n t s

typically present with a history of inter-

mittent or continuous localized vulvar

pain and frequently can’t tolerate sex-

ual intercourse. Here, review the etiol-

o g y, history and physical examination,

and comprehensive treatment of vulvar

vestibulitis, including nonpharmaco-

logic, pharmacologic, psychosocial, and

surgical measures. 

Acute Radiation Syndrome Treatment Algorithm 

Follow the algorithm below to help guide your treatment of patients in the hospital setting who have acute radiation
syndrome. Clinicians should take isolation precautions described under the subtitle “ Protecting Yo u rs e l f”.  An initial
dosimeter reading should be taken on all patients. 

N o

N o

Ye s

Ye s

N o Ye s

• Use reverse isolation. 
• Assess the patient for infection and thrombocytopenia. 
• Administer antibiotics, consider administering antiviral drugs
• refer for possible Granulocyte—Colony Stimulating Fa c t o r, Granulocyte

M a c r o p h a g e — C o l o ny Stimulating Fa c t o r, interleukin 11, stem cell trans-
plant, or bone marrow transplant. 

• Continue assessments and provide support ive care. 

Continue assessment for
radiation sick n e s s
syndromes and prov i d e
care as needed. 

A ny history or evidence of immunosuppre s i o n ?

Is the victim injured? Has the victim been contaminated? 

A ny evidence of burn s ?

Yes injured but not con-
t a m i n a te d : Proceed to
emergency depart m e n t .

No injury, but contaminate d: Tr a n s-
fer to ambulatory decontamination
station. Consult with a hematolo-
gist and radiation specialist.

Is the patient experiencing symptoms of acute radiation sickness (ARS ) ?
anorexia, lethargy, nausea, vomiting, fever, bloody diarrhea, hy p e rt e n s i o n ,
rapid onset of nervousness, confusion, and loss of consciousness.

Triage accordingly and provide support ive care.  

Yes injured and contaminate d : Transfer to
radiation emergency area. Decontaminate
then assess and manage injuries. Consult
with a hematologist and radiation specialist.

Continue monitoring
p a t i e n t ’s condition. 

• Maintain an adequate airwa y
• Replace fluid/electrolytes
• Control pain.
• Control infection with systemic and topical antibiotics.  

C o m p l e te diagnostic te s t s

E x te rnal exposure :
• Swab body orifices and wounds for

radiation contamination
• CBC with differential stat then, every

6 hours for 48 hours then weekly x 3. 

I n te rnal exposure
• collect 24-hour urine
• stool specimens x 4 days
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tu rbi n gly vivid images or thoughts are
h i gh ly disru ptive . A pers on with PTS D

m ay re - ex peri en ce the tra u m a tic even t
t h ro u gh flashbacks or nigh tm a re s , or

h ave other sym ptoms for months after
the tra u m a .1 5 Pa ti ents with PTSD also
h ave an incre a s ed risk of su i c i de .16 Th e

Di a gn o s tic and Stati s tical Ma nual of
Mental Di s orders (DSM-IV-TR) lists cri-

teria for PTS D.17 

Som eone with sym ptoms similar to
those of P TS D, but whose sym ptoms en-

du re less than a mon t h , m ay have Ac ute
S tress Di s order (ASD).1 5 An Im m ed i a te

S tress Re s ponse Ch ecklist (ISRC) to as-
sess the pre s en ce of ASD in vi o l en t ly in-
ju red ch i l d ren and young adults is in

devel opm en t .1 8

Tre a tm ent for PTSD and A S D i n-

clu des of fering su pport and edu c a ti on con cerning ava i l a bl e
re s o u rces and opti on s .1 9 , 2 0 In one stu dy, debri efing session s
du ring wh i ch vi ctims meet with other vi ctims to talk abo ut

t h eir ex peri en ces were not as ben eficial as ex pected ,l e ad i n g
re s e a rch ers to con s i der them inappropri a te for direct vi cti m s

of tra u m a .21 

The most su ccessful interven ti ons for pati ents with PTS D
a re cogn i tive - beh avi oral thera py (CBT) and dru gs . Sertra l i n e

( Zo l of t ) ,p a roxetine (Pa x i l ) , and flu oxetine (Proz ac) are ex-
amples of s el ective sero tonin reu pt a ke inhibi tor (SSRI)used

in this con d i ti on . Eye Movem ent De s en s i ti z a ti on and Repro-
cessing (EMDR) may also help rel i eve sym ptoms of P TS D. In
an EMDR session , m oving light is used to indu ce rapid eye

m ovem en t . Events and re acti ons to them are proce s s ed du r-
ing REM sleep, wh i ch is thought to en a ble processing tra u-

m a tic even t s .1 6

■ Caring for Pediatric Patients
Ca ring for bu rns is an immed i a te focus for ped i a tric vi cti m s
of rad i a ti on ex po su re . In c re a s ed body su rf ace area to mass

ra tio and skin matu ri ty mean that ch i l d ren receive full - t h i ck-
ness bu rns in 0.5 secon d , com p a red with 1.8 seconds for
adu l t s .2 2 Bu rns invo lving 10% or more of a ch i l d ’s body su r-

f ace are cri tical bu rns requ i ring hospitalizati on . Bu rns of t h e
h a n d s , feet ,f ace , eye s ,e a rs , and genitalia are major bu rns that

a bu rn specialist should see .2 3 The nu m ber of ch i l d ren receiv-
ing major bu rns in a terrorism stri ke , h owever, could over-
wh elm ac ute care fac i l i ti e s . Clinicians may find them s elve s

u n a ble to refer to a bu rn specialist and re s pon s i ble for care .
Con cerns for ped i a tric bu rn pati ents inclu de insu ring ade-

qu a te airw ay, f luid and el ectro lyte rep l acem en t ,i n fecti on con-
tro l , and pain managem en t .2 2

Wound sep s i s ,a l ong with ac ute rad i a ti on
s i ck n e s s ,p l ace a child at incre a s ed risk for

death and requ i re aggre s s ive tre a tm en t .
Bu rns co l on i ze early with gra m - po s i tive

or ganisms (pri m a ri ly Staphyl ococc u s )
and ch a n ge to gra m - n ega tive or ga n i s m s
su ch as Ps eu dom onas aeru ginosa by the

t h i rd day after the tra u m a .
G ood nutri ti onal su pport , exc i s i on

of n ec ro s ed ti s su e , skin gra f t s , and top i c a l
a n ti m i c robial tre a tm ent can dec rease the
ch a n ces of fatal infecti on .2 2 However, ra-

d i a ti on ex po su re cre a tes a limited wi n dow
in wh i ch to perform procedu res su ch as

debri dem ent and grafts wi t h o ut incre a s-
ing sign i f i c a n t ly the po s s i bi l i ty of de a t h .2 4

Sys temic anti bi o tics may be nece s s a ry.

Nu clear blasts accom p a n i ed by fly-
ing debris yi eld incre a s ed catastroph i c

o utcomes wh en ch i l d ren are invo lved . Ba bies with open cra-
nial sutu res or fon t a n elles may ex peri en ce perm a n ent dam-
a ge to the skull and brain secon d a ry to being stru ck with high

vel oc i ty debri s . Ch i l d ren’s bones are poro u s ,p l i a bl e , and su s-
cepti ble to bu ck l i n g, ben d i n g, and bre a k i n g.2 2 Fractu res wi t h

bl ood loss are more significant for a young ch i l d ,p a rti c u l a rly
with care del ays due to decon t a m i n a ti on . Un derstanding the
depen dency of bl ood vo lume on age and body wei ght is cru-

cial to recognizing life - t h re a tening bl ood loss.2 5 The cl i n i c a l
co u rse of h em a topoi etic damage in rad i a ti on syndromes may

be the same as with adu l t s , but be aw a re of a ge - s pecific bl ood
counts in ch i l d ren , wh i ch you can verify in a ped i a tric hem a-
to l ogy referen ce .

Com p a red with adu l t s ,ch i l d ren’s small er fluid re s erve com-
bined with a greater body surface area to mass ratio leads to

rapid dehyd ra ti on and shock from vom i ting and/or diarrh e a .
Become familiar with basic fluid requ i rem ents for ch i l-

d ren to avoid fluid overl oad . Most guidelines requ i re initi a l

IV fluid rep l acem ent fo ll owed by oral rehyd ra ti on . Con sult a
ped i a tric referen ce to determine speed of f luid rep l acem en t s .

Be su re to adequ a tely ad d ress pain. Some clinicians ex-
press con cern abo ut med i c a ting ch i l d ren with op i oi d s . Na r-
co tics are no more dangerous for ch i l d ren than they are for

adu l t s . Re s p i ra tory depre s s i on is uncom m on and ad d i cti on
is ra re .2 6 One stu dy of ped i a tric bu rn pati ents found a sign i f i-

cant dose depen dent assoc i a ti on bet ween morphine received
du ring a ch i l d ’s hospitalizati on and redu cti on of P TSD sym p-
toms post hospitalizati on .2 7

Because ch i l d ren’s vi s i on con ti nues to devel op until age
9 , loss of vi s i on re su l ting from retinal bu rns or flash bl i n d-

ness that ex tends for weeks or months raises con cern of per-
m a n ent loss.2 8 S tudies show that early cataracts devel op in

Immediately order a com-

plete blood count (CBC) and

differential for all patients

with radiation injury to assess radiation

exposure dose and establish a baseline

for degree of injury. If a patient has ex-

perienced external exposure, swab body

orifices and wounds to detect any inter-

nal contamination. For patients with in-

ternal exposure, collect 24-hour urine

and feces specimens for 4 days Deaths

may begin to occur within a week after

exposure, peak in 3 to 4 weeks.
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ch i l d ren ex po s ed to rad i a ti on .1 1

Con s i der the psych o l ogical inju ry to

ch i l d ren after nuclear terrori s m . Ch i l-
d ren who have wi tn e s s ed the inju ry or

death of f a m i ly and f ri ends wi ll ex peri-
en ce em o ti onal tra u m a . In ju ries re su l t-
ing in perm a n ent or tem pora ry loss of

s i ght wi ll magnify the psych o l ogi c a l
tra u m a . The decon t a m i n a ti on proce s s ,

i n cluding seeing adults in hazardous ma-
terial su i t s , could fri gh ten ch i l d ren .

If you haven’t cared for ch i l d ren re-

cen t ly, revi ew basic principles of growt h
and devel opm en t , and ped i a tric com mu-

n i c a ti on to ef fectively provi de care and
gain the ch i l d ’s trust and coopera ti on .As-
sess all ch i l d ren for PTSD and manage

t h em accord i n gly.
Lon g - term ef fects of rad i a ti on ex po-

su re in ch i l d ren reveal an incre a s ed inci-
den ce of t hyroid cancer and leu kem i a . In
a devel oping em bryo and fetu s , rad i a ti on

ex po su re causes a peri od of i n tense cell pro l i fera ti on ,d i f feren-
ti a ti on , and migra ti on with the devel oping nervous sys tem par-

ti c u l a rly sen s i tive to ionizing rad i a ti on .
Tera togenesis and its degree of com p l i c a ti ons rel a te to

the fetal stage of devel opm ent and rad i a ti on dose at the ti m e

of ex po su re . Even precon ceptual ex po su re to low doses of i on-
izing rad i a ti on can con tri bute to con genital malform a ti on .2 9 , 3 0

Risks to the unborn child are gre a ter early in pregnancy and
i n clu de spon t a n eous aborti on ,n eonatal de a t h , con genital de-
fects of the nervous sys tem ,m ental ret a rd a ti on , growth re-

t a rd a ti on , physical anomalies and malform a ti on s , a high er
su s cepti bi l i ty to infectious and non i n fectious diseases, a n d

m a l i gn a n c i e s .2 9 , 3 0 , 3 1

■ Caring for Geriatric Patients
Ol der adults (usu a lly def i n ed as over age 65) are parti c u l a rly
vu l n era ble to the aftermath of a nu clear event because of phys-

i o l ogical ch a n ges rel a ted to agi n g, the pre s en ce of co - m or-
bi d i ti e s , and a lack of phys i o l ogic re s erves to recover from
i n ju ries and sequ el ae . In ad d i ti on to rad i a ti on bu rn s , the el-

derly may su f fer from fractu res and inju ries by debris due to
m obi l i ty limitati on s .

Con s i der age - rel a ted ch a n ges in the re s p i ra tory sys tem
wh en providing airw ay managem ent and ven ti l a tory su pport .
E l derly people are at risk for dehyd ra ti on rel a ted to sym p-

toms of ac ute rad i a ti on sickness and redu cti on of total body
w a ter, making fluid managem ent very import a n t .3 2 More so

than healthy yo u n ger adu l t s , o l der people also ex peri en ce
h em a topoi etic syndrome because immune sys tem functi on

diminishes with age .3 3

Due to lack of phys i o l ogic re s erve s ,

the el derly are less likely to su rvive ex ten-
s ive body su rf ace area bu rn s . With other

com p l i c a ti on s , el derly people wi ll likely
devel op re s p i ra tory probl em s .

Wh en ordering dru gs for el derly

p a ti en t s , con s i der ch a n ges in met a bo l i s m
and exc reti on . Use anti em etics ju d i-

c i o u s ly because of t h eir depressant and
a n ti ch o l i n er gic acti on s .3 3 Ti tra te anal-
gesics con s i dering po s s i ble del eteri o u s

ef fects on re s p i ra ti on and mobi l i ty.3 2

E l derly peop l e , with and wi t h o ut cogn i-

tive impairm en t , m ay ex peri en ce con f u-
s i on after a tra u m a tic even t . It may be
difficult to distinguish con f u s i on from

cogn i tive impairm en t ,so all ow ex tra ti m e
for the el derly to process even t s . If fe a s i-

bl e , vo lu n teers or minimally inju red peo-
ple may provi de re a l i ty ori en t a ti on .3 4 An
el derly pers on’s ex tent of ex po su re , type

of i n ju ry, pre - event health, ex i s ting ch ronic and envi ron m en-
tal con d i ti on s , coping skill s , and social su pport wi ll influ en ce

his or her su rviva l .

■ Preparing for the Worst
As cl i n i c i a n s , we must plan for the po s s i bi l i ty of a nu clear at-
t ack . Un derstanding decon t a m i n a ti on pro toco l , the types of

i llness that fo ll ow rad i a ti on ex po su re , and the tre a tm ent to
provi de are key to of fering safe and ef fective care for pati en t s
while pro tecting ours elves and others . In the event of a nu-

clear or rad i o l ogical attack , we’ ll want to do everything our
s k i lls all ow to help the vi cti m s .
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