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# # 5774081030 : MAJOR MEDICINE

KEYWORDS: RADIATION EXPOSURE / EFFECTIVE DOSE / ERCP
WORAWARUT JANJEURMAT: STUDY OF RADIATION EXPOSURE TO PERSONNEL PERFORMING ERCP
BETWEEN PATIENTS LYING PRONE AND LYING LEFT LATERAL DECUBITUS. ADVISOR: PROF.
RUNGSUN RERKNIMITR, M.D., CO-ADVISOR: PHONTHEP ANGSUWATCHARAKON, M.D., ASSOC. PROF.
ANCHALI KRISANACHINDA, Ph.D., 46 pp.

Background ERCP is often performed in a patient either lying prone or lying left lateral decubitus.
Automatically, the adjustment function of beam parameters in a thicker object results in the increasing radiation dose
to improve the image quality. Hypothetically, a patient lying left lateral decubitus produces higher scatter radiation when
compare with the one lying prone. This hypothesis holds true to ERCP personnel. In addition, the radiation exposure
inversely relates to the square of the distance between the personnel and the focal spot of the x-ray tube. There are
many personnel involved during ERCP procedure, which the absorbed dose at different standing position may be

different..

Objective To compare the effective dose among personnel performing ERCP and stand at different

locations in ERCP room and during different patient positions (prone and left lateral decubitus).

Methods From July - October 2015, 54 patients undergoing ERCP at King Chulalongkorn Memorial Hospital
were randomized into prone and left lateral decubitus positions. Patients who needed ERCP at the fixed position were
excluded. All personnel wore a wrap-around lead apron and thyroid shield as recommended. The solid-state dosimeter
(DoseAware; Philips, Amsterdam, The Netherlands) was attached over the thyroid shield of each personnel who worked
around the ERCP table (1°endoscopist, 2°endoscopist, and nurse anesthetist). After ERCP procedure, all three
dosimeters were read and fluoroscopic time was recorded. The effective doses per fluoroscopic time of each personnel

were calculated and compared based on the assigned positions.

Results Age, gender, BMI, indication for ERCP, and fluoroscopic time were not different between 2 groups
(table). The mean effective doses per fluoroscopic time (mSv/min) of the 1°endoscopist and nurse anesthetist were
statistically higher in lying left lateral position than lying prone position (8.30 vs. 5.13, p= 0.002 and 10.92 vs. 4.87, p=
0.0001, respectively). Based on the new recommended dose limit for the lens of the eye (20mSv/yr : ICRP
Publication118), the calculated maximum number of cases per year for each personnel without wearing radiation
protective eyewear in patient lying prone and lying left lateral position were 600 cases and 500 cases for the

1°endoscopist , 700 cases and 400 cases for nurse anesthetist respectively.

Conclusions Nurse anesthetist and the 1° endoscopist almost equally exposed to radiation. The effective
dose the nurse anesthetist and the 1° endoscopist received during ERCP from a patient lying left lateral decubitus are
almost double that received from the patient lying prone. To exceed the annual calculated limited number of cases but

still safe from overexposure, changing the patient to prone position and/or wearing radiation protective eyewear are

recommended.

Department: Medicine Student's Signature
Field of Study:  Medicine Advisor's Signature
Academic Year: 2015 Co-Advisor's Signature ...

Co-Advisor's Signature
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Organ Mortality (%) Organ Mortality (%)
Bone marrow 0.050 Liver 0.015
Colon 0.085 Ovary 0.015
Stomach 0.110 Thyroid 0.008
Lung 0.085 Bone 0.005
Breast 0.020 Whole skin 0.002
Bladder 0.030 Remainder 0.050
Esophagus 0.030
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Secondary ulceration 24 6 weeks
Telangiectasia 10 52 weeks
Dermal necrosis 12 52 weeks
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naAneNEaiURENIMRAd mFLTRnNsdeIndesandvieniauavilsay

fthesdeynanslésy daaseldil
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Psunuiangiloalffunnannadandinaniainuaaniendisding naa
dszanuszazinainislirsansatandisdngealsalall (Fluoroscopy time) aglutag 2 -

16 W7 wazHaRTNIUNARUNUNFUFIA (Dose-area product) 15zl 13 — 66 HAd

o a o ac

N3ETANNTURLNAT wazAATIUBNNUSIRS AN (Effective dose) UIeNnns 2 — 6 HARTIN5H

]
] =

Fanilainanis  gauiPuifdnunnddeaandesldiunnannia@ngziag (Scatter radiation)

a o

o v jo e - o o o o
qqﬂm@aﬂ")ﬂ NI??\?@L@ﬂeﬁwv\!ﬂﬂq@’]ﬂﬂ@@ﬂl@ﬂsﬁLﬁ‘ﬂi@ﬂm?\‘] UIHIUTNAETINANAFY
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1 =3

(Effective whole body dose) 1szanns 0.07 addiass senileinanis Usnimuiadanan

Wwudm (Effective eye lens dose) U3zuas 0.1 — 1.7 HadTA5H FRMTNANNTT waziili

]
1 =X

1BunufaRsananie (Effective hand dose) 1928104 0.5 NaRGA5H Aanilaimnanis’

1
v aa Cg]

@421 Tsapaki V hazaus™ 15ﬁﬂwq1ﬁuﬁmiqmwLmeﬂmmﬂé’m TAgLAL

m‘u@qu%m@mnﬂqiﬁﬁﬁmmﬂﬂm’mnﬁm%m?@ ﬂmmmvmm@ummu 157 WBONNT WU

v 1
=

AN IUIRIHAAMUTNIUTNAALUNUNFUFER (Median dose-area product) +111iL 3.1
st aaauiwmnsinaddisrasiiayawingu 0.1-106.7 ingdansseumnas LAzl A1d5e
F112891IAMg (Median fluoroscopy time) Wil 2.6 U
Larkin CJ wazAnuz™ lAANwBunuiaantiaa lifussudnanisininanig
: Y A A o o a . Ao
daandnsanaviaunnLazFiuant Inalssiiuan Effective dose an Dose area product NiA
18 w1 WRan1rdeandednsiarian1uiutnALasAueetie3nen (Therapeutic ERCP) 14

v 1
NANNINNINFRINITERINEBIATIAVIEN AU ALATFALE RN I NA9E (Diagnostic ERCP)

o o

AN NUEANATUNINATA (10.5 WIN AU 2.3 UIT ANNATAL p<0.05) dsualifimnnisdas

v 1
néadnsaavianIAuNALaTAUdauNain® (Therapeutic ERCP) H1fFunmuiadgenan

WADNI17409INAAIATIRNANIILAUUIA LAY

o

Usauiediade (Diagnostic ERCP) agingi

a a a

WadATUNNADA (12.4 TadTRTe 1U 3.1 FaATIRTH ANAI6L)
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weaunnegdaindes ufaviueuadntieandrludiloevinueunzunsde atreliedAny

NNADNR
Shin JM uazmuz? laAnEn1sldgnsnlirsaataeinuia@aniesinimanig

=

409N8avRAAVAUIALALAUEUIAIYAAINT IULNIUALH WLd1 A NN1TAaLNAL

Re o)

LUUABLANNIMNA 78 918 N9 lEgiinsadilaaiufa@livindulszan Tnelfuduniuisdines
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'
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38-47% 1HiAraeintBuNuSRARsILNEN 58-69% WAy MiLNWAZTAN1119593 (Lead shield)

Uszanns 55-62% Tnaanunnuaansdaulnnglailaginsniifesiuiediiunazidnineny

A0y

&
UNN 3
r-v-|
Q8 qLuuﬂﬁ‘i"J’Qﬂ
3.1 gUuuLREIqY
NNIIRLLTINTIOUIUN TU AALIR LALIANTN WLLIERAAINY (Cross-sectional Descriptive

Study)

3.2 SEL8UAEN159]8

1lg21nguT1unNe (Target population)
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v = o ° o ] Yy A o o
ﬂiﬂQﬂ“ﬁﬂﬁJ’]ﬁ‘Uﬂ’]ﬁ‘VI’]ﬂﬁmﬂWﬁ‘@‘ﬂﬂﬂ@ﬂ\‘i’ﬂﬂ’&‘l’]‘ﬂuq@LL@$WU®EH

1/9x1n 950889 NININ12ANE (Study population)

o R o o o , Y A A o T
HﬂrJﬂsﬁﬂNq?Uﬂ’]?V]’]VImﬂﬂq?@@Qﬂ@ﬂ\?'ﬂm@wﬁﬂuq@LL@gmU@@umﬂurJHI?ﬁ

Masueg Taenenunaqinasnsal aninianalng

o A v 3 . N .
LU BN TAALAR NN ANEN (Inclusion criteria)

1. {hannaedeniunisindnnonisdesniesandrvatnnuasfisau
2. DNENINNITaLinAL 18 1

o A 2 =2 . . .
inawtlunisAnaangtlasaanainnisAne (Exclusion criteria)

78N :/l 6
1.510esamsss
Z.QﬂQﬂ%\‘lﬁ ASA physical status class Il — IV
3.{ilagTunnzissawizan1azaniau (Urgency or emergency conditions)
4. flheaaddrynynuainlaiegg
5. A slfirsesnsaienmisdvigealsalad
Yo Yo 1 o dl o 1 [ a dl o E 1
6. filaenaglFFunnsnsninasasaadtnzn1wAueuIg (Altered anatomy) N9l
¥ K 1 09’ =
anunsndinnelnnyieting
a dl 1 v 1 3 s
7. nansuasuvingiaeszudnanisnvinanig
8.{ilaenaniludasininnnislurinuauadnminii 1y sealspaeaviarinfssAUda6Y (Hilar
biliary lesion) WsaseelsAraviafuaal (Pancreatic lesion)

9.{ileladpsladindanlasenisian

YUIAABEINY (Sample size determination)

= = g = = = o ' L=
WasainnsAneiiflunisAns e nsauiauBunuiadlungu 2 nqudaiy
Baszsiany AvAuIIRIAdIetinglatalia Student ttest TINARTAIL
2 2
n = [2 (Z(X/2+ ZB) O ]
~ A~ 12
[ X] - Xz]

n = AUIARIBENNFABNGN

z = fn z NlFanmssuanuanfininsgiy tnailiesieanis o= 0.05 uaz 3= 0.10

Zo,= 1.96 Zp= 1.28
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AINNITNLNIUITTOUNITNNNIANEVDS Ridtitid W uazanse”

wudulauwnunlugasazld  n = 2x3.24°% 1271.8

31.9°
n =262

anneauans wudn lunnsdneneisiliaunasatnglaifionndi 27 ausiangu

LASRINAN LE bWN15IA8

1. wsasmgaatanastiscuunganlsalatl (X-Ray Fluoroscopy machine)
nnsngaatangistiszuunganlsalail (Fluoroscopy) wlunisasaasdenynielulagld
SR BNFBIN NN AT WAAYHARDNNINUTINADAANDALTUANHDULATAINIIANA (real
time) laevialddninnslansiusedsanfae
TuntsAneildiasesnsatangisdszuungaalsalall (Fluoroscopy machine)
a o A e ] dl dl o
HARA AL (Philips, Amsterdam, The Netherlands) §1 BV Pulsera @aifuLpigasiandiae]
LUUTRNFHARBUNLA (Mobile C-arm) @anxnsannaulifussunln 220V 50Hz (3Un i 5)
A - = - P o ¥ ' oA oA
WAragenaLTuuLTansumaauiinegld Hdqudsznavntadu 2 dounadiundly
dl o a % = e dl =K 6 o/
LAsenLTn INANL3949 (X-Ray Generator) Wiandanfudstinvianaengisdiunasnasis
AYNNATINTBININ (Image intensifier) warandauAadiuiiduszuutiunnanengLeduuy
aa o a 09; c Ay dl dl v
FARaARLABNIN AAFAILLTDEIURARIAARUN 1A
wsaamgaaendistszuungealsalall (Fluoroscopy machine) e Wald ju BV
~ o o = P | a A
Pulsera Hgiuuunisinuuuuiiudsmag (Pulsed fluoroscopy) 1AND 12.5 NNFEIUNT
=< o ale o ' o o o
TeteanLFNIEEAN L luszrdnanndimanisaglé

2. 1ATANIATIAAUYARA (Personal dosimeter) (31N W 6)

Tunsdnenldirsesdnfaddauyanananiusiiald (Philips, Amsterdam, The

'
1% v o

Netherlands) ﬁ;‘u DoseAware T4LluLATaednTad NN Taluaaguda (Solid-state dosimeter)

arunrnasdrynyrneBanglinviinaaiiaudanalTunufNALLL ATAINIA1E3Y 411190

as

v
SoENN59A 16 ludaendnasians 1 ulasga5m 09 1 305
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§"" system
Dimensions in cm.

CEl
A F A ET

wPls
1
77
17221
185235

g
12

192
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f—
o
-
45

s

¥ v

71N 5 uanarsesnsatanastinganslsalatl Philips BV Pulsera

v
a o

a 7 o o o % ! ¥ a 2 o 1
3. meQﬂf;ﬂmmum‘wmmmmﬂmmmmmmmeumu

' ¥
A X a o

AARANIIANEL I LALNTIRAFAIAIENIULEUAZTINUN 0.5 RARLNAT 819A4HA 50

a a ¢ﬂl 1% A o al a v o
IURLNATIALTALTALILALNTINAATU NaaAL TN uTIANTZIAsaNn AR mmmﬂugﬂmw

P
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Personal dosimeter

Wireless

A A w o o o o ) Y A A S a o
ﬁ‘ﬂﬂ'\WV] 4 LL@@\TLB”]F;NNﬂQﬂ@qVI?UWqﬁmnﬂﬁ?@ﬂﬂﬂ@’ﬂﬂ’ﬂﬁ@m@uqﬂLL@sz’ﬂ’ﬂu
o a
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ANHUNIFIRENA1I1AT1IIATEULNIUAUBING NIATTIDIELTANART ATLE

WANEAIART RRNAINTAINMIINEIAE UASTIFBINADINIUAUBINIT BIANTNFONNUS

o o

Tsanenunaqinaensal annnaialne Insddunaunisidunsil

o A

1. AnLaansnatineglog

'
1 a o [~3

2. naunaginisifivdeya negatiunitduaslfidasuienaaiumpnanay

k1l

uan189n15998 JRnUsraedna9n1saae T5n19948 ATNIREN LA AURINEANNNNTIAY
dszlaminliFuannnisias n1sgualunstiiianiozunsniauainnisias Anldanevag
¥ 1

fidinganlasennside waziinisreaiudusennawiinaivdeya Auenashtuase

ADUTNTINNITATETTINNNTINE AL

3. \iufleyaiaeatisignAnaenmnuuutiuindeya aud dnilsedmnga

$79N18991UIN FAEIUAN AU AUATHNIANIE FATUIAANNUN TUULI LN UAITES
#9u7i84 (Vertical Abdominal Thickness) 184E{tl9e

4. wiisgiloanilu 2 nguinawmaianisguatinedng (Simple randomization) Nguuile

Vo o % ] % a A g 091 a o 1 1 R a 1 d! Vo
MHiFunisinimnnisdesndesandvietinauasiuseuluinueuazuasiny anngunilelaiy
o o ) Y A A o o ] ° N < ey

nninansdesnaesandvietiianasAuaeuluinueuadn Inaaenyiesaiudngnis
atiunisdantaanisitlages nausavingiloaivarininnonig

5. TAIUNAAMNNUN TULUIWNUFNL 2949 UTIRN (Vertical Abdominal Thickness) 284

7N dl Yo o ! % 1 dl Y o !
frlaanldFunisanvinudanungunlasunisgu

|
o o o

a dd‘ 1 % 1 Y ¥ dl Y k4
6. RIALA @QQ@?Q@WUﬂ@WﬂTLL[ﬂ@tﬂUVLﬁLLﬂ LANEHADINADIAUNT  WANEHADINADN

v a

o

AUN2 LaZAdtutinenunatesdilag AUAY 1 ATLUUITEIIINNIY AR AUFLIUAIAD

o

neuanueuRzianningess (over thyroid shield) AsgUnind 8 WATYARINTUARE

b

AUEUNTRNNIS o Awvdssineiululiesdendes AsgUnining
73N 09; 1 Yo o o 1 v al al 09/ al % 1 a
7. filnavisanangulaFunnsininanisdeandesandviatinAuaraudauaung
IS EINI GG
8. Wwatilhausazaulfiiuniminonisaiaduacudo gautiunisdaaziuiingd
all A dl e =) . 1 ] o
sreziaInldiATasnsaalenaLsszuungealsalal (Fluoroscopy time), ANAANNGANIANE]
Ia9naanlandisd (X-ray tube voltage), ANz d N 1eanaanLandLss (X-ray tube

% a

current), mﬂ?ﬁmmm?ﬁmuﬁwmﬁﬂw (Patient’s entrance skin dose)  @4ANUANT
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o

LapIRLNAnLAnINaTDdLATaNRgIalanisdsvuLngealsalall  uaztiuiinATuN AN
1 % dl o o a 1 d‘ . | ] o :; 1
aulianniesesinivdasusazyaaing daduilfiuuisdmuaesnisindinonisiuaesus

dl o a 6 1
azyAnn L‘W‘ﬂuWN’WLﬁ?WZ‘V]W@VLﬂ

1
o o o

LTNUANARNNEUENLHWAZIANN1I

%

o o . L /] AS & e ey
UNINT 8 WAAIATWAUINITAALATAIIATIAN

C-arm
fluoroscopic Fluoroscopic
machine P
screen
/7

ERCP ) )
table Patient +

S

Endoscopic
screen

1=1°endoscopist
2= 2°endoscopist
3= Nurse anesthetist

nsass

1 v
UNINT 9 UAANANUMLANTRILTBNLAAINITLR RN 19aINEadRnATIa N ALATALEEY
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3.4 ﬂ']‘i‘i')‘l.li’)&liﬂﬁq\ll@

< o KX v ]

o futiunndeyasiieatlunuiiiuiindiaya (Case record form) uazasdiaya

a

v ~ a &
1Q1uLﬁ?ﬂﬂﬂ®NWQLm@?

o fusausndeyaaingilondall ede, A, dauge, winiln, datiusanie

1 v
= o a

(Body Mass Index), A3 NUUIA1F2 b uwUAIRIRTALART (Vertical

abdominal thickness)

o fudayaainipredendisdszuungaalsalall (Fluoroscopic machine)
o @ Q’J o o dy . |
UAIAINLATAIRUNRONIT A9E sTeIziaa1n19WgY (Fluoroscopy time), AN

ANFANANET1IaIraaALeNTLeE (X-ray tube voltage), ANNTzLa A28

a o v

waanlangLId (X-ray tube current), AN UFIANHamTva a1l

(Patient’s entrance skin dose)

v
%

o fudayaiBuiuisddana (Effective dose)uaganiada@uimnnnisann

'
1 o

L3R4 3R1BNNUEA (Personal dosimeter) 9ARAETNFAAAINIUARZAE AL

AT 1ANLMLNSADITINNLAINET?

Y & N

e (iiususNtiayanaEniiuniide

u

3.5 NMsillANaTANALAAIAIAULDINLIE

% a o/ 7 =3 % o 1 ° v dl o/
fayanuansdaauaasilosazgnifivliiiuacuduazliinstih deyanuanssiony
wa3{theldlame lnainandruiunisindayalidinsgiay lsiaunusiafiausaz s
TUNIANNWRAIIUNITIAUTO U LAUBNAINUITINIFALLAUD TUATNIIN YD
nannsasaaylidinisindeyanuanssamuaasiiaeliidametaedanie
= o v % dl o/ ¥ % Vo a
windauaniufiesuansiayaniufonuaesdiloaazfiaclffunisivaanain

frlheuaeanualansewinu

3.6 NMFILATISNLRYA
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2

¥ = v aa v 1 dl 1 d‘
fayanugiu deyan1eaaiin uanslugdesay (percent) AnlafeuazAdeLY
N1MTFU (mean+SD) 3aA15831U (median) uarAideAalng (Interquartile range)

IuiuANmNIzaNTesdioys

nslraumausyndnangudmiudagyaidaiFunn 1435 Student's t test 1iga Mann

Whitney U test

¥ a

d ! o o yaa ) 4
ﬂ’]ﬁ‘L‘Lr%‘EI‘LILWﬂU?%VQWQﬂQN@Wﬂ?UT@N@L%QﬂMﬂWWIﬂ]’Jﬁ Chi-square test 178

u 9

¥

Fisher's exact test LWAALAAINNINNIANTDITDNA

u
!

Ap-value Tiaeindn 0.05 DailuATtiadAtynieanin

n1sipsneideyarievualdllsunsy SPSS (SPSS for windows, Rel 16.0.2008:
SPSS Inc.)

=4
UNN 4
NANISARE

4.1 UsE1NSNUINIAN B

]
o
£

=

a o

P YT o o o | Y A A O o 1 oA
nsadeilaAnE lugiemannfunimiinanisdendesandviednnuasAueeun
wiaelaAnIaANaIMg ANNFaNug laaneuiaqinasnsal annimalng  lugassendng

\ABUNINGIAN 2558 D panAn 2558 HEtlaaegluinuEinisidindannisAnmuaziuees

Y v
%

Wingaunsinmn a1uauiedu 71 9 lnadnisdngilaaaanainlasenisiaaaiuau 17 e

v
[ %

TP NINLAZIDEIAAIT

o ¢hetgUie 14 31e lsealsarevesvietiiAssALdasy (Hilar biliary lesion)

virasetlspUaviasiLaa (Pancreatic lesion)

o

e gty 2 91 Ddyaadinldiades
e degeie 1 919 Imsilfguwinueuseninmsininans

A v o o % ] % a A 091 a o 1 o o
wWiaekaan N9 TRaN1sdeINaesandviet ALA L ALEE UNAIAINAREENANN

Y v
nsAnEauuisdus4maiugilaalunguvinuaunzuasdine 27 se filaelunguviouau

A 27978 Eilaena 54 meldfunisiniRanisauuioiEeia (3Un1win1o0)
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Inclusion & exclusion criteria

Enrolled ERCP patients

Lying left lateral
decubitus (LL)

Fluoroscopic time Fluoroscopic time
Effective dose Effective dose

4.2 AaNanNus vaaINlqs
u [ ] u

AIANHITIBINg Nt 19l szaINivaeIngN uandluasne 3
3 U a o v o J o A % al/ o 1

waanguiawuilaewiniuae 27 au  dayaialiaesilhanguuau

¥ = o Yo 1 ° 1 1 ¥ a
nruAsinenauiulasnguuauadnudnguuaunzuasiteidumwetiy 10 Aw (Aay
5a00v37) nguuauad ATy 15 Au (Andueaarse)anteataasiiloalunguueu

> e = = v ' s i o =
meuAsdeviniu 62 T (SD = 16) aneedsvestthelunguueundnwindu 64 1 (SD =15)
prinsaniaeasaeiiae lunguuaunzuasiiaindu 22.9 Alanfusewnsnidsass (SD =

3.5) Aatuaanaeataasgiilunguueundinindy 22.2 Alandusewnsinasaes (SD

=4.1)  anuvn luwuassassfiesdruuuedsaesihalunguueunzuasiawindy 27

v
o k24

EUALMAT (SD = 4) Aumnluiussresviesdauunieasnesiialunguuauadimingu

20 WURALNAT (SD = 4)
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YateTlunsininnnisdesndeddndviernauas fuseuaedtannguuey
mumgﬁmLﬁﬂuﬁm’gﬂqmajuu@uﬂéq WudInguuaunziAsiieitly Choledocholithiasis 18
AU (AnLusesaz 67) Malignant CBD stricture 6 A1 (ApLilusagas 22) Laz Benign CBD
stricture 3 AU (ARLTIUEREAY 11) quuﬂ@jmu@uﬁf‘ilm,ﬂu Choledocholithiasis 17 A1 (AR
$a8a1a% 63) Malignant CBD stricture 8 Al (AALDWSaEA 30) WA Benign CBD stricture 2
AU (ARIWSRLAY 7)

Tnenudnlifiaouuansneiuniana 1e9ma (p = 0.17), 818 (p = 0.64),
fatinaanie (p = 0.48), el atNT NI NNTE 89N dedandriatinaLaAute §u
18uA Choledocholithiasis (p = 0.78), Malignant CBD stricture (p = 0.53) Wa¥ Benign CBD

o o

stricture (p = 0.64) 9xu919fUnevivaaengy wAlANWANF19eE19lTidN Arynieana
AMMFUAMNIUN UL AT aS A ULINIBIIABINAN AD 27 IURALNAT TUNANUAUAZ LAY
e Uaz 20 [EUALNATIUNgNWAUAN (p < 0.001)
d o 4 R . -
Haiansandeyainaaniuirsesnsaenaisdsruungealsalatuazvinanis
AINARIRAAT AU ALAZALIBAU (Fluoroscopic parameter) WLHN AINNANNANT QAU
1 ¥ 1 o a o 1 o Ce dl Ce
NAeALENTLIT LN UBUATWAIENEYINAL 74 Nlalaas ANANANGRALUaIUaaALBNGLIS]

Tunguuaunpdnwingu 72 Alaliasd  nszualviineanaesnaaniangsd lunguuaunzag

drewiniu 2.9 Faduenud’ nezualiinedeaesasatanisd lunguuauadiniy 2.4

'
o %

Haduanuli  dnanFeandonisresiiananlunguueunzuasinawiniy 6.44 Naansel

o o o 4

fauyl  ansnfANRanilsresiiaaednlunguuaundintiy 5.48 Aadinsdsrauin
. doy L v e .
wazdseguresaanlfinresgeslsalall lunquuaunzunsdewiniy 4.06 Wi deugu
PRI | ° Ve a
we3a P Asasngaslsalallunguueuadnmint 4.14 wn
PeNUIN LA AN NLANFANAUNNATA 299ANNFANANTIRINADALENT LIS
(p = 0.29), nszualinaesnaaniandise (p = 0.44), wad liArasandistwgaalsalatl (o
=1.00) usiNaURAINLANFANaENHTBANATYN AT AANUILERINFIANRa U e loavis
ABNNGH AB 6.441aANtAaUN TuNgNUeURTLAYENE WAL 5.48 HadnsefauInlungy

UaUAI (p =0.06)
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NANUAU | NANUBUAT
TRHE AZLLAITNE (N=27) p-value
(N=27)
LN ATNE 37% 56% 0.17
a1l (1) 62 + 16 64 + 15 0.64
ptisaanie (nn/ 4% 229+ 3.5 222 +4.1 0.48
detiamlunnsnndinanig
- Choledocholithiasis 67% 63% 0.78
- Malignant CBD stricture 200, 30% 0.53
- Benign CBD stricture 11% 79 0.64
ANULN ML AU BITIA9d UL <0.0001
27 +4cm 20+ 4 cm
(Vertical abdominal thickness) - - *
ANFANNANEURINADALDNT LT 0.9
74 kV 72 kV :
(X-ray tube voltage)
navua i vesnaamandisss
29 mA 24 mA 0.44
(X-ray tube current)
[ % v a v dla o 7N
R ENGE e A IS KAt
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Study of Radiation Exposure to Personnel Performing ERCP

Between Patients Lying Prone and Lying Left Lateral Decubitus

1) %ﬂgﬂé’ﬂqzﬂ Prone [ ] Left lateral decubitus

A Uone Dwda a12(1)

Indication for ERCP
[ ] CcBD stone
[ Obstructive jaundice [ Distal cholangiocarcinoma

[ ] cA head of pancreas

[lca ampulla
Oother_________ _ =)/ LSS
dwdn(nn) - Auge (T.N) _ Aatiiaang
GRAVETS B
AMNUUIANFRTEULLRL (1.4.) _ el
2) UayasIA
X-ray tube : Voltage _____ __kV Current ____ _ mA
Fluoroscopytime ___ __ _ min _____  seC
Patientskindose __ _ _ mGy

Equivalent dose 1°endoscopist ____ Msv

2°endoscopist ___ psv

Nurse anesthetist ___ Msv
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