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Cesium-137

WBLNNdgnssny levas

AMAVWIYAERSANLAY
AMZLUNYAIENT UMNINYISUUINUNTIBNE
gaslaseaine (Lififlesaniusinifiens)
CAS No. 7440-46-2 UN No. 1407
%asus]: Caesium-137
Yoyaluvasasiadl
Cesium-137 hilangdouann Avoaiu gavaoumadtl 28.5 ssrnwaldua IWuvesvadigamniivies ussinas
Juiiumaslsananadunandn Yasessdiuiuazunui
Available uses/form/source
- logidntiosluinioans1adused (Geiger-Mueller counter)
- wdasflovansunndldsnvuzd
- sms¥anszuatiuviernldlulsenuy
- THiaAnuvuredEng Wy nseany wiulave
- MnuunsTiaduresjiseniuadesnuliilulsmuiuedesuarannmnaesseilniandes
Health Effect (Acute Exposure) and management
adeazt g
« Local effect: NAVTI
. Systemic effect: szxuuldan MuAueIS ssuulnaieuladie syuuUszam

ﬂ?jma’m’m,aﬂuwé’umn%'eﬁ (Acute radiation syndrome-ARS, radiation toxicity, radiation sickness)
ARS azAntuldFoaiinng il
1. Usunaudaddesdivuingae Aesindesfiu 0.7 1nsé (Gray) vise 70 unind (rads)
2. wnasfinvessadiduainnieuen @naeluldusimuldtosune)
3. fevdatusenduuuuiinganeardeetorzngluld 1dun dond Svdunuih Tanseuy
4. drveassmeidiouriavn vievanualaued fltawgdnladiunis
5. fadvamunldgnudessenuilunandus daulvgduuni
3 N§u8IN15 310 ARS
1. nguarnisnalunszgn (szuuidon) Anldausrlaussd 0.3 Gray v3e 30 rads usindenisdaau
dlolgiAu 0.7 Gray wie 70 rads a1nsuuald 4 sve

g2 (Prodromal stage): Aauld endeu WWeems Builormsiddaus 1 Falusds 2 Sundilaused
o sidulduunduwniifevanss Ju

sveizaed (Latent stage): wadsuiidalulunszpnangludesy svoriniuetfoud daniusnds 6 &nw
Adeenagunivselaifionnts

vezaIU (Manifest illness stage): \Joons T4 sewunds Viinaudadonun Wadenunuazindaidon
HnansyiUastos lunamanegduny wazaideinlunan 2-3 ey AUlelindedinan
nsfndelunszuadon ieidonsenuinuarliiausangald
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NNSSAYINTD:

sveiitum (Recovery): fthwdnlvajismennaneilunseaniaunn TasazAtuldanioue 2-3 dans
fa2d (Q’{hainﬂ?mﬁwu%%%ﬁ 60 Tu mnlAsused 2.5-5 Gray - LD ¢, = 2.5-5 Gray)
2. NGUBINTINIUAUBINTS (Gastrointestinal syndrome)
Ananlausediiu 10 Gray @utoadulddus 6 Gray) Athednlveindedinluy 2 fam PINNSTIsEUL
maduemskazlunszanlawhasuasliamnsogouusla
svezusn (Prodromal stage): aduld e1deu eomns vanvies euds Bufennisaielu 2-3 $alus
GNIMRAG
svevand (Latent stage): iadsuiidalulunssgnuaziBeymaiuomsneludes ssesiithoenagund
w3aliiiannis ivavﬁfﬁa%mﬁu 1 dUansi
velzd14 (Manifest illness stage): L‘U@m‘ms il dounde vieade 1At indeuisag Anund dnidedin
Tunan 2 §Uai mnmsiinde v1ath indeusinund
5 gﬁum (Recovery): FeTInauamnlg e 10 Gray (LD 100 = 10 Gray)
3. NNBINIINNITLUUI InanLdannIassuuUszam dnlausad > 50 Gray (UN9A > 20 Gray)
ssezusn (Prodromal stage): Junelsidenii aduldendsudewaiainann il Wielunaduund
svezaed (Latent stage): nduwnilonnisundle uadnlaifdalus
veza1u (Manifest illness stage): o13euvsadenngdnasa saufuidn Tah dhifinanely 56 9l
aalauad wavdndedinlu 3 Ju
seeilus (Recovery): aifl
N§UaIN1IAUHINLIIINIIE (Cutaneous Radiation Syndrome)
fnAnnnsUutouansiutiunsaiiiomivdodedh Wnuilausd anfanssniau uns Smvgaaen
KaveruIEvanTI emauasvasinenafialddu 2-3 Slumdddaused wheadhdiuiintgroudnend

ntfnagnduinuastumng 3n sautuligeiuasusasniay (ulcer) sewnensasiitu wioonathluginmiadome
0173 wu seulelawhans Aavilinne fmssnauFess Rinwsiin vieRavilale

NANIENUTLEZE

M54l 2 UszanaimsaianuidssnsendnongludeniafausdeiivinldAeTanlfinn1siused szesnandu

$usedviasng steznandw auidesnaentiangludensiiauzFeivinlvded3nld
[rads (Gray)] mnmié’mﬁa%ﬁﬁwnaﬁuqb

10(0.1) 0.8
100 (1) 8
200 (2) 16
300 (3) 24¢
600 (6) >40¢

1,000 (10) >50¢

MBI
a - sprdumneimsduiasifiomet g msniiusdiaty
b - AnudsmasntasegluionainusdiililfiAnnnnsdudasdsanasosas 26, usSnilugnianiatusinguly
wimanedul enviu uvdadadesdinaziiandaduda 5 U
c - WlFfugtefiannsasendinlsinnnnenistaudsdideundu (acute radiation syndrome)
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n1squanaudslssneIuna
1. ynitheliuindunuiulésusad ietimsuuidoumsiuiu$id Wauadesnsuinduinsiudinrou
2. w&an stabilize fhoudresussifiunsiuisaviomsudeuasiutunsd
3, Usuifiunsduidounsuenuavasfnglely L.Lazﬁuﬁﬂmiﬂuﬂaunmmiu record form
4. ¥iM3B15EaeI MUY a LinLg
5. drsmmsiuilousnadidaglfindesdioauny mniuliinistssdreauninedessenldssdused
#laiviu 2 Wines background
6. isannsasiaenduthumnasunndedil
- rdhsedramsuuiouauldtiosndn 2 wihwes backeround
- lifinsuiadu wiefinsuinluiantes
- Tausedlaiiiu 2 Gray
7. widhvndeladendannn 3 desuuy Wdesielusn,
mstesiudmduld il : PPE level D

iy
{ |

@

I surgical mask

2 latex

pmd)Y

N

£29)

Gown NdasiudsAanasls wwuenIvIeInqusanie wilsuildluiesiisn

Gogele wiutlastudefnmasnseifudng

nstlasfunsuuitiouniegd

1. uerlldhfunduldtuame i vielinsuuiouanstiusiun$sdsuse

2. winlauamzed (Wudoriunsdenmenusd) dilaufsdarlsifimsudeuasiutunied lunsd
wuiilsifestnaiaglauidnnfuinduingm @uietuislinisquadieiluheamiensssun)

3 lunsdiffuinduiinisuudeuansiusiunied Aedastusiunidoguuiomils dedn viamelusneme
voithe nadiifthsanduundsdosdedld Ssfonhmssrdnsidamstudouderou devlinstemde
(Buusithouadusuuss Fedinstemdedourhmserdng) wudnluwu Alsineen (brush off) 9
Alsinemdorneen udhemui gieay wiedildruuamm viuihiaiaflinseaeuioiniomsaieddnady
113732V UANTS

« amansUuouastusiunsdnglusenielasmsaunugiiets uas/vie Tifdmsaasdands

« 1978 CBC 9N 4-6 ¥3.9uh9 2 Tu WeRnausziudadesunviinaulnles Tagld Andrews Lymphocyte

Nomogram
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Andrews Lymphocyte Nomogram

3000 N
\ NORMAL n
» RANGE 3UN 1 Andrews Lymphocyte Nomogram
t—_" 2000 '
3
; From Andrews GA, Auxier JA, Lushbaugh CC. The
o
i MODERATE Importance of Dosimetry to the Medical Management
-
- J— of Persons Exposed to High Levels of Radiation.
@
= \ }SEVERE > INJURY /n Personal Dosimetry for Radiation Accidents.
500 o Vienna : International Atomic Energy Agency; 1965.
SEVERE
e LETHAL J
o 1 2
DAYS
- 1939 chromosome aberration cytogenetic bioassay LWiWSﬁﬁ?j@IumiUizLﬁuﬁmmﬁ'ﬂﬁﬁlﬁ%
- 1579 serum electrolyte Wag hemoculture AUTBUNIAGTN
N135NWN

Acute Radiation Syndrome

1. Wnsnwmuensluiavenn sudululdlisuguaeliluvediefilaullng Bum Unit

2. lmstlestuuazsnunisinide

3. NSERUMTINUYeITEULLEen (hematopoiesis) Inan1slyt growth factor

4. Ugnanewadsuruiin (stem cell) vielin3nidon udusdeusd

5. dhdunnornismaiantds Wy uas aon wusas Woysneg Sniau (mucositis) 14 dnnan

6. in1sguanuinla

7. Uinwiidoamngssingg mindudu wu dmiseladn TspRnde Aifonmgiudsnw
Internal Contamination

ynwuh stool radiation bioassay wumstuitieunes cesium-137 melusumenestitiae Wineede
Prussian Blue L9491 cesium-137 fimigafuarnmaduomnsludiuuagiinsduesnmauhidazdig
MaiueINIBNASY %guauiﬂf%laaq (entero-hepatic recirculation) N151# antidote A® Prussian Blue Azl
cesium-137 Fuffuenil tavanUiuames cesium-137 Tusnameas Tnevialuuugiils Prussian Blue uiu 30 Su
analiaundn sseuunNilETuRU N internal contamination Bnvieliiannmnsnsa stool radiation bioassay
Uinauelsimuengvestihe fil

-3¢ PO tid x 30 days ({lue) 019 18 Tulv)

-2 g PO tid x 30 days (sin@1gsswing 12-18 U)

-1 g PO tid x 30 days (\nengsening 2-12 )
N15UARTRANIN (Follow up)

- iifthoamsidoutumhsnuiiinates wu Tsmenunaisugiae
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- famuansiuLnng 1nensia CBC satlasngatiosiuarasidnnanu 37U
2INSNAITWURNNEG (VaInauUI)
- pauld@ ey a1ewaINn uNI 2 Aa T s Sideneanilafivide Melunileduairaalaused
3HNSUUUBUANS AT URSIE
2 A 5 a ¢ o al a o a )
- mnnundindanvm lngenizadlnled o1alauSadusunasnn warenaileIn1sanNnsiausEReundu
(Acute Radiation Syndrome) lvifinsialsaneuna visenuisaunsuiinveusieivgnisailngsiu

L@NAITUITNBUNISIBIURE
1. READE. Cesium (Cs) metal / cesium liquid from READE.(Cited 2013 Sep 23). Available from:
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3. Centers for Disease Control and Prevention. Emergency Preparedness and Response. (Cited 2013
Sep 23). Available from: h
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Radiological or Nuclear Incident

!

Check ABC and stabilize patient FIRST before managing radiation problems

Assess external contamination
- Contact radiation Safety officer
I - Assess contamination with radiation survey meter

Evidence of External Does patient expose ves
contamination to radiation?
Yes
inimal or no
X-1: Decontaminate physical injury
patient externally
lYes
Yes i i
X-2: Re-scan patient with Discharge home with schedutgd No
L follow-up and home observation
radiation survey meter ) ;
instruction
v

y

Admit to hospital

adiation reading < 2 times
backeround radiation level

y y

Evaluate for acute
radiation syndrome
Repeat X-1 and X-2, but no (ARS)

more than 2 more attempts

! v

Check for internal contamination

- Swab each nostril separately to help
estimate level of internal (lung)
contamination

- Collect urine > 70 ml and stool for
isotope measurement

Treat physical
injury, if any

Estimate dose of radiation from*:

1. Lymphocyte depletion kinetics**
2. Time to onset of vomiting

3. Prodomal symptoms

4. Chromosome analysis (dicentrics)

v v
Administer antidote based on isotope Manage ARS and burn
identified (Cesium-137 vs lodine-131

vs Cobalt-60)

* Calculators are available at http://www.remm.nlm.gov/ars_wbd.htm#vomit ** Use Andrew’s Lymphocyte Nomogram
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Order for Cecium - 137 Poisoning Rayong Hospital

Progress Note | Date/ Order for one day Date Order for
Time /Time continue
Day 1 Precaution:
LAB 1. Infectious
o ) - Contact, droplet,
[ Radiation bioassay 1 airborne, reverse
(if internal contamination suspected) isolation/neutropenic
- collect spot urine > 70 ml 2. Radiation precaution
_ . (if external and/or
[ Radiation bioassay 2 . o
internal contamination
(if internal contamination suspected) still exist)
- Stool collection - Single room, gown,
[ CBC a 6 hours mask, cap, boots,
g and gloves
[J Serum electrolyte q hours - Place Radiation Safety
L] Ca, Mg, PO4 g hours Sign on door
O LFT 1 Blood Sugar - Pregnant staff are
prohibited to enter
0 BUN/Cr. L1 uPT room - must wear
0] 12-lead-ECG [ Trop-T, CK-MB personal radiation
O PT/ATT/NR - [ Othero dosimeter
- Use medical facility
X-RAY procedures for dis-
L] Chest x-ray L] PA/Lateral posal of radiation
I Portable HERES
Record:
IBEATMENT O V/S g 2 hours X 4
[ 0.9% NSS 1000 mL. drip.......... ml/hr O V/S q 4 hours X 4
O 5% D/NSS/2 1000 ml. drip........ml/hr ) V/S ward routine
- Notify physician for:
O Other fluid: ST 5 38 0C
Blood bank SBP:> 180, <100
L] Type and cross match DBP: > 100, < 50
HR: >1
L] Type and screen =% Sl
RR: >30, <8
For _ units of packed red blood cells 02 saturation: < 92%
For _ units of platelets
Department of service| Ward Physician
Name of patient Age HN
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Order for Cecium-137 Poisoning Rayong Hospital

MSSNYIMAI=IN:

Progress Note | Date/ Order for one day Date Order for
Time /Time continue
Day 2 Respiratory Therapy:
B [0 Use radiation pre-
o ) cautions for personnel,
[ Radiation bioassay 1 Ml b el
(if internal contamination suspected) if patient has internal
- collect spot urine > 70 ml o radiation contamination.
L . Room air
[ Radiation bioassay 2 O Chest tube care
(if internal contamination suspected) (Specify)
- Stool collection
O Titrat
] CBC w/diff q 6 hours e oogen
supplementation for
[0 Serum electrolyte g 00 hours Oxygen saturation
O] Ca, Mg, PO4 q O hours > %
O LET 1 BUN/CT. O Nebut'lzer treatment
(Specify)
TREATMENT
[1 0.9% NSS 1000 mL. drip............ mUhr Wound care:
O 5% D/NSS/2 1000 m. drip.......mUhr B Dol il
) external wounds if
[ Other fluid: there is external
For radiation-induced N/V: contamination
[0 Ondansetron 4 mg IV q 8h PRN for D] Sterile dressing to
) wounds daily
nausea/emesis [ Monitor waste
O] Lorazepam 0.5 mg -1 mg PO g6-8h O Use medical facility
PRN for anxiety/insomnia/breakthrough procedures for
discarding
nausea biological/radioactive/
For diarrhea: physical waste and
L1 Loperamide hydrochloride 4 mg (2 capsules) linens/towels/trash/
) .
stat followed by 2 mg (1capsule) after e protective
equipment.
each unformed stool. [not exceed
16 mg/day]
For pain:
L1 Morphine sulphate mg
route q hours
Department of service| Ward Physician
Name of patient Age HN
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Order for Cecium-137 Poisoning Rayong Hospital
Progress Note | Date/ Order for one day Date Order for
Time /Time continue

Day 3
LAB
[ Radiation bioassay 1
(if internal contamination suspected)
- collect spot urine > 70 ml
[ Radiation bioassay 2
(if internal contamination suspected)

- Stool collection

1 CBC [ Serum electrolyte
J UA O u/c
O H/C

L] HLA typing (if stem cell implant needed)
Serologies:
L] Herpes Simplex Virus type 1 (HSV-1)
L] Herpes Simplex Virus type 2 (HSV-2)
[J Cytomegalovirus (CMV)
O varicella-zoster virus (VZV)
TREATMENT
[ 0.9% NSS 1000 ml. drip............ ml/hr
[J 5% D/NSS/2 1000 ml. drip......... ml/hr
L] Other fluid:

[ Silver Sulfadiazine
cream topically to
burns

[ Baditracin topically to
burns

O] Other wound
management per Burn
team/Dermatology/
Surgery:

Phone

For rash:

] Topical sterile dressing

O Hydroxyzine 10 mg
PO g 6-8 hours for
pruritus

For fever:

O] Paracetamol
PO q 4-6 h PRN
temperature> 38 °C

msg

For oral mucositis:
(1 Mouth care regimen

Neutropenia therapy:
(If neutrophils + bands
<1,000)

00 G-CSF or filgrastim
_ peSCOD Gy
kg/day)

Antimicrobials for neutro-

penia*

[see footnote below]

O

O

400 mg PO/IV daily

Standing Order: Cesium-137

*- Neutropenia with NO FEVER: Levofloxacin 500 mg PO/IV daily +/- Acyclovir 400 mg PO g12h +/- Fluconazole

*- Neutropenia with FEVER: #913041 Cefepime 2gm IV g 8h +/- Vancomycin 1gm IV q 12h +/- Voriconazole 6mg/kg
IV gq12h for two doses, then 4 mg/kg IV q12h

Department of service

Ward

Physician

Name of patient

Age

HN
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Doctor Treatment Record for Radiation Injury

History of Present Illness:

History of Tetanus immunization:

- Complete; last shot was: ,
- Incomplete or unknown

Allergies:

- Food: (specify)
- Medications: (specify)
- Others: (specify)
Physical Examination

V/S:BP ......... mmHg, PR ..... /min, RR...../min
02 Sat ... % (on FiO, ), BT....C
() GA: cyanosis, dyspnea, tachypnea, NORMAL
() EYE: conjunctivitis, corneal burn, NORMAL
() Resp: abnormal breath sound.................. , Normal
() Qvs:

() Skin: skin Cherry red to light red, Bright pink,
Bullae, NORMAL

() CNS: headache, nausea, dizziness, convulsion,
coma

() Other System or Associated injuries...........cc.cc.......

SigNatUre. ...,
Date: / / Time:




