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levels; DRLs) @uAILUE N8N THINYIAENTNT
wnd®  drtinaudsnaniiodud® uasninea

52 1 aunsUINEIAIENSNITLNNE

anafnuall
daiansensansnsagy tndnviadleAusunnsed
9198lun1satenSad@Itadenianisunndves
Uszinalneyszdd 2564 iileliduenanssneds
Tumsldusnasdnnmsunndlilasunisaiun
og19gnAIMNLIMIILANALAT a9 LITosY
Winuusgvrvulunisiiduguanislesediend
uaﬂﬂﬂﬂﬁﬁwﬁﬂaﬂuﬂiuw%Lﬁaﬁua daAnTEnIN
n1sgaudAnel Ingrmrand Ideuasuinnysy
laandulasenisaunisiiise Jausuasedann

N13M53eNTTIARUNIADSITUNISIRNIEAI8AT
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Toszuvamedaunviusunusadvesusynelng
(Thailand dose index registry; Thai DIR) NIUSEUU
Jaiugrudeyalsunasdosulaudne

tfudaustl 2540 finguanusadiven lsmeua
dsindnsuszasalaliuinisnsiatenaisd
AoufimBsHeE 1 aIloeIuIL ANIuLINAg
whgnuiEidadudsldinevinisussiduliunu
Sa@ngUaelAsuInMIRTIInAmMAnITABINtou
wanlianudrAmenistesiudunseainisdlaeg
dhseSanisinunatmeadianigg Adwadenislv
USinasdungiagesrumnzanielaliAudn
91989909 TIAIMEIMER TN I LUz L ilaueun
uidslififeyaustiluUinuadifesedndd au
adnnsliu3ng 5 eundaifusausd 2561-2565
wuhUsElanmIaTIaenuisaeuiamesgeigaly
ynUAa CT Brain 1371134 15,217, 15,351, 13,265,
12,258 wag 11,307 AUAINAIAU ?ia@v‘hmiﬁﬂm
FeaulafnufioUsuifiuusunasedlunisnsae

o w

nusdnauiamesauatludiedudfy
ey

A191999N19N1531998 (Diagnostic Reference
Levels: DRLs) A® N15UBNTEAUUSUIUSIEAY
nanadmialimdudinuziinisdeaniunaila
WNBANUANTT IAUS U USIFFNTUNTNTIINITIA

FadeliiugUisegruminsauwazdanguls 7adl
AMAINYBININEIRLLIEINBADNTINIRELIAVDS

LNNEAQE
[ a v 1 I~ =
MFIAUSUNUSIE aunsawuseanlu 4 Usenn Ao

1. USinassediiusioanin (exposure) {un1s
Favduudedienduiofsdunumiiviilionnia
unnsithleseusuinuszaliiliifgtednenss
funavesssd Tne Sl ilugaeudsaflansy (C/kg)

2. YTuausednanau (absorbed dose, D)
HuusinasediignaandulasngfnanadeTagdu
195u5ed Smnheduduga/flansu jouleke-1) log
Tdoranizin 1nsd (Gy)

3. Ysuusedauya (equivalent dose, H)
WID99NSIF LA AL TRAAIUITOND LA DUAT LA D
& oA = ) P | v v o ~ o
\Weaiovisea Tesnumnsineiu AsiudSuinasidauya
=3 I a [ dd‘q 1 Y a (v
JudulsuusidnAnnaveanisnaliindunse
° o v A A = LA = @
dnsuiadusiavaiinignaanduluilotevionivy
0 9 vosuywd Iniedududdse (Sv)

4. USuuseddana (effective dose, E)
L“T;Juwu'a&Ji’m%mm%’ﬁ@mﬂﬁﬂus’wmsﬁiamLm
NANTENUTIUANANIUDIT NS E AT NaNDUALBIVBY
ioBentonToazseediunnnedy fidisdanis
nevausiesEsoannl (sensitivity) veioiie
viseeTuawin o fianansadaeudeneldlivingy

4 A

wiazgandusedliluliunanindu dmiiedu

a acd

FLIA (Sv)

fA¥adsiinaveamsdssduiunsedi
fueliFuannsmsaserionenuisdreuiiunes
Loun
v dw oo s

1. AertsIdYNaUsSums (CTDIvol) As

[
=) )

YTunausedganduluilieedUedenianioy

e

<

Usuesiivihedudadinsg (mGy) Wunasiues
U‘%mm%’ﬁ@mﬂﬁuiumazalaﬁmimwﬁmléf
nMTindTuiasidganduluruitasinuing
(Cross sectional phantom) %uwmﬁumﬁ@uéﬂa’m
16 WURLUATEINSUNITATIVATUZLAZIUIALA U
TFugNaNs 32 WuRnsdmsunIsATIvEILEuY

Bl
q'q‘u ' | ° | v I v
Ndaualng WU a1me, N5sen, Yowies LUudu
1A8ANNSUNITATIBNTLSIABURIMDSAUDILUALT
a 1 v a d‘ 4{ o a 1
uA1919897 62 mGy Fauunihlilaensuinerrans

ANSHNNE



v o

nmsfinwseAuTddBauarmasaliudsinasdndlielasuannnmsesaenvsdreuiamesaues

2. AWaguUIuIMEiuAINgIaLNY
(DLP) A USunausadganauluiiieideUisnasntia
A | v Ay dada a a
ANUINALNUNIBNARAMAFYTTIETATUTUIRS
(CTDIvol) AuAUENIELAY

3. AnUSuuSeddana (Effective dose;
Deff) Ao nasimUSunasdeTrlhnesdnaie
U'%mm%’aﬁam%u‘imﬁa@iaﬁﬂaamaammmmma
aunuilanunsagandundanusdlile

WainsAuanAUsInSidsmaroudig
gagnluneufin fidedaleaulafinuusunused
FINANIULUINIRIAUIANT NN ENAURIDLUSAN
(American Association of Physicists in Medicine;
AAPM)? Flgmanonansatuil 961 ewuzyiia
furnethaiedmiuaUsinasddmailng 1y
AWIAINHaRNIENINeAATTeA (k-factor) way
A1 DLP lnean k-factor Snmiiediaddiisnsedaanse
wules deanunsaduunldnutisengiiiouas
AIUNITATIIARLDIIL

Tovendnanevsuusaaigaeglasu

1. AAuaANAnduasranaenalse (Tube
voltage) A ANVILAUONDINAIULDNGLTE Hiae
Ju Alalad (kvp) Fadudadiulnenssiuusunm
SedngUaelasu

2. ANITUEANADAVBINARALENYLTY (Tube
current) Av ATNUIVNANI LUl UTNDINNIDIN
vaeaenwisd duiae Wuladuouuus (mA) Fadu
dnaulagnseiuusinusd@ngelasy

3. 1a1lun1suyu (Rotation time) Ao
nanfldlunsawnuasu 1 seudineduiuni (s)
Tagnalunalunisuyuazdildamiuainssua

naenililaa mAS fvtheiduliaduenuusund
Fadudndrulaeasaiuluinasdndelasu Tu

a wa = i =
melfiRmisdenldrnsewavaeniiuinuaziaity
nsvyuntoasvilinun I nveIn mATuLesIN
duusuniu (Noise) anas

4. MNNENALNUNILA (Total scan length)
Ao muelunisiiudeyaiiethluassnmiisue
& w1 Y] a U aa v Yo
wiludndrulaenseiuusunnsdnddelasunn
Usunusidnuaueniawny (Dose Length Prod-
uct; DLP) fie USunaussdaanauluiiloitiodiienasn
1AL

5. anunuglan (Slice thickness) Aa AL
WUITDITUNN %qazgaﬁqﬁmimsmmmuwm
§5used (Detector element) wavasiludndiu
LLUUNﬂﬁuﬁuﬂ%mm%’ﬁﬁ@ﬂwlé’%’u na1IABan
Anavinalasias axvilsinanmeesnmlaifidesan
Honsdrudygruniwradygiasuniu (Signal-to
Noise ratio; SNR) ﬁﬁ?m%é’zgzyﬂmiumuqﬁu
Fesndudeaiiunissrvetladedu ‘ 1IN
damaiﬁﬂ‘%mm%’ﬁﬁ@ﬂaalﬁ%ugaﬁﬁumuiﬂéha

6. wd (Pitch) Ao SasdusrarnITIADY
YauifinailonanalonvisdvyuATUABAIINMU
aladfiAvteyaagldianiznisnsaluuninien
(Helical) i neenfiasfazuusuniufuyinusd
fiffinelésu ndnfie dksrfivsiinn (1) asdsan
dsudandasuiileaninmisindoulmivesiagiag
(Motion artifact) wazanu3unaudedgvaslasy
Snde usdsriusiios (<1) sxdeiiudaaaunm
dlesaniinisdouriuiuvestoya udazvinliiae
Insudsunasedamnulueig

Jaguaz3sn7s

msfneiilunisihdeyanlaainiulsza
191 JuUAT88d1599 Tne@nwkuudounds
F9lANIUNITANTUIINAULNTTUNITISUFITU
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n1539glunyudlsane1uIaasINaNSUsEasa S
Tasams 029/66R Inglitoyagihefingaienaise
AouitmesausslulsaneruiaasIndnsusyasa
FansradeLa3es MDCT Scan 128 slices 8 GE
U Optima 660 wawiA3es MDCT Scan 32 slices
§%e Cannon 34 Aquilion Lightning lngld
w5 dwesililunisnsausysidmsunsnTiaisee

Usy NSRS IUAE NN I0E

s

Q’ﬂwﬁ'mﬁﬂmimwLaﬂmséﬂauﬁamai
ausanuvUlidaansfiuseduaydaansiiuyeda
Tsaneuiaassndnsuszasd Tudisnaivesiui
1-31 §u21AN 2565 élj’JEJLﬂ%‘IaQ MDCT Scan 128
slices 890 GE §u Optima 660 uaziA3os MDCT
Scan 32 slices &% Cannon U Aquilion Lightning
i’mﬂszmﬂiﬂfjuéf’;asmﬁq 2 \Aes luthanan
fananwiniu 441 au Tnsvunaueangusiiegnaily
Tun15398laanIsnsALILaE BIn LA UL LN
910 international commission on radiological
protection; ICRP publication 135" g Fushegns
HegUszinvag 20-30 AU

YUINYDINGUA 1981

= = g g A °

WesarnnisAnwtdidunsalinsiuanuiu
Uszansuuuey (finite population) FslaAuled
MYUIAFIBE1NADINITANYITIAIUIUIINGAT
294 Yamane’s Formula (1973)*? Taegnuunszau

A o oA ° ! «
AULYDHUUN 95% LaENINUAAIAINUARIALATDU
VBINTEUAIBENLYINNY 0.05 1NFATILUNUAT N
Mg TMUINUTLYINTNAUMBEN, e AiB A1AIUAAIN
LATOUVDINTTFUFAIDEN

VUIANGUAIDEN
N
n=-——mm-
1+Ne?
441
n= = 210 au

© 1+(441%0.052)

s livuInnguiieg1awiniy
210 AU WEIVINNTEULERNAIBEIMUVLNZA (pur-
posive sampling) 9nI1uIUUTEYINT 441 AU lng
MuunRuauUAranguiiegelilasintnsduden
uNTEIATUTILIL 210 AU

Wnugin1sAataendUlIedIn1sAnYl  (inclusion
criteria) Ao fUroidi3unisnsiaenaisd
Aoune aLBsNeLATEa MDCT 890 GE 128 slices
31 Optima 660 wazde Cannon 32 slices
$u Aquilion Lightning Tutna¥uil 1-31 fune 2565
fifleng 18-75 U iflesanidutsengiinsuinenaans
nsunmewugily

\nawinsAnienyUIeana1NNSAN (exclusion
criteria) Ain N1INTINDNYLIEADURINDTALD VLN
High Resolution CT, N130519L0NULSEADUNILADS
avewlinneuazdengelaglissuunouiunesdie
9N ULAZE 389015069 (CT Brain Lab Protocol
for surgical planning) ’Lu;ﬁﬂ'sa%’ﬂwﬂsmﬁmaﬂiu
duasuay CT Brain angiography M%@Eﬂﬁ%ﬂ’li@i’ﬁ]
AunuD1 (repeat exam) itetosiunsussiiuayed
TANVERERILIECR
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nsudaya

1. ivdeyagUaededlng (43901y 18-75 V) Aildsunisnsiauesieinisteneisdreuiamesdiuim

210 au Tugiedun 1-31 Suney 2565 wazduiinteyaiinertesiuusunassdngUislasuiusnguumi
a v a a ! v a 4

$1891UUSUTHN A1 CTDIvol, DLP uagUselanmsauwny (WUURAATINUAZLUUNGED) 21nvitns1ee
U3u10u59d (dose report) Tussuugiudayadaiuninssdainiuswnsy INFINITT dssiegndlugui 1

'
v A

< ¥ o L a g £% v L
2. LNUVBUAAIALYBUE) SUBGQU'JSE]'WI WA 818 UINUN ﬁ]']ﬂIU'ﬁLLﬂﬁME?U“U@NﬂﬁQU'JSU@ﬂ OPserv gy

o

Ly =~ v

winasuuluunesutuiindeyaiiensia CT Brain Tulusunsuaeuitames Microsoft Excel

3. At UTiuseddawag (effective dose) Ndaelasuannisnsiaidadesigiasodoneisd
ADUNIADITIYNTIBUDBNUIUFUYBIA1 CTDIvol Wag DLP Wun199auansnauuvinsigauyuim
v di s & v =2 o & 1% ! ! £ o
$48 (dose report) WaN130TIRATIFULTY Tun1sAnwiaselimlaainaanmsendng DLP uazdAuilady
(conversion factor) #w3U CT Brain Tdauntadewiniu 0.0023 sngauiuen DLP Asaunis

Effective Dose = DLP x Conversion Factor
\ile Effective Dose Ao Usuausaddana Jvredy mSy,
DLP A 1Junagszning CTDI _ WazAINETIVBINITALNY vty mGy.cm

Conversion factor A L uAladeveunaveieizaua1919dalag European Guideline on Quality Criteria
for CT @ fnuaelu mSv/mGy.cm fam5199 1

4. 1A CTDI , DLP waze1 Deff TumamssinunuaUasiwulnad 75 wWisthluwSeuisunu DRLs
YDINTUINYIAEATNTHNNI AT NUILNUAINANUUA LY

5UN 1 vihsgaudinausidnisnnaenusdaouiimesanedsane uaassnavsusyasd 9Inn3es MDCT
Scan 128 slices 8% GE sq'u Optima 660

Dose Report

Scan Range CTDivol DLP Phantom
(mm) (mGy) (mCy-cm) cm

Scout - B =

Type

Axial $90.000-5225.627 35.86 504.44 Head 16
Total ExamDLP: 504.44

1/1
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15197 1 A1 Conversion factor

Anatomy region Conversion factor

(mSv mGy™ cm™)

Aswe 0.0023
Ad 0.0054
75790 0.017
Yasviag 0.015
dBINTIU 0.019

fian - European Commission’s Radiation Protection Actions. European guidelines on quality criteria for computed

tomography

gaanldlunisidey

AI38AATzideyarenguiiegalasldatim@anssaun taun 31uiu (Seuaz) Aade (mean)/
AT UULIASEU (standard deviation; SD) uaziUasiiudlva (percentile) udavhnsieszilSeuiiiau
5eAUSIF0198 9 UAIYRINTUINEIMAN TN TUNN LA MIBNUEINg FeanTeTesiSeuiisudsunusad

g198sagldaduasiiudlnddunisd 75 lumsliasgideyaranuadinarvilaeldisunsunouiiomes

Microsoft Excel
NANISANE

nansAnmnmaAutoyaiuguesihefidnsuuimmmaenusdneufiumesauosiusuf 1-31
ousumaL n.el. 2565 Sutsau 210 Ay fionginde 55.29 + 1838 U uvaunguienuisdaeuiiunesanes
Lai@nansiusad (non contrast; NC) 91u3u 166 AU kagnguenasdnauilmesanesdna15ussd (contrast
enhanced; CE) §1uu 44 A dmsunguienasdreuiiamesauedhidnansiiuied wudunease 98 au (59.04%)
wAnd 68 AU (40.96%) 91EMaAE 56.66 + 19.03 T thwiinlads 59.00 + 18.37 Alan3u daunguenise
AowTLmeTaNesanansTiuTeE wudumene 18 A (40.91%) amda 26 A (59.09%) B1giade 50.11 + 14.56 T
thwiiniads 57.43 + 14.56 Alan3u neiaesnguiogadsuazimiinadefldldunndiy dwnsd 2
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&
Il ¥

o v | PN . a a I3
MN13790 2 LLﬁﬂQﬂ@%ﬁWUﬁquﬂJ@QNU'J‘C’J‘W@TJGU CT Brain IiﬂWEJ']U']aaiiWﬂVlﬁ‘Uigﬂﬁﬂ LLYARTUNTITRNTIY

9 Y
a =

wuulidnansiusdnazana1siused (n=210)

UssAnnIsnIag gy (Fouaz) o1made @)  dwidn @landu)
MUY SIERRE WA Mean+SD Mean=SD
CT Brain NC 166 98 68 56.66+19.03 59.00+18.37
(79.05) (59.04) (40.96)
CT Brain CE a4 18 26 50.11+14.56 57.43+14.56
(20.95) (40.91) (59.09)

wamiﬁﬂwm%’jﬂﬂﬂé’ﬂizLﬁuﬂ‘%mm%'ﬁﬁ;:Iﬂ’sai’wﬂmwﬂﬁ%’umﬂmimwé’wm%mﬂmﬁa‘ﬂauﬁama%
AUDIRINTINGIUIAATINAVBUSTaRd Aivuwmianuesdudlngdl 75 wudie DRLs 28an15053a CT Brain NC
(1 phase) fiAn CTDI L = 37.6 mGy, A1 DLP = 700.9 mGy-cm uaze Deff = 1.61 mSv &1m3ue1 DRLs vas
n1959593 CT Brain CE (2 phase) #1p CTDI_ (NG, V) = (58.8, 58.8) mGy, A1 DLP (Total) = 1948.2 mGy-cm
LAzl D_ = 4.48 mSv flnnsnedi 3

A5199 3 AUSUNUS9E CTDI , DLP ugg D__ AU UaSBUAINEN 75 Y9IN1IATININTLSTABURILMDS
AUIVDILSINYIUNRATINENTUSTAIMUS s U UAUNTUINGIANERSNITWINNE

CTDI DLP
vol eff
Uszian Sunpasit Thai DMSc Sunpasit Thai DMSc Sunpasit Thai DMSc
(2022) (2021) (2022) (2021) (2022) (2021)
N19M9 Phase
CT Brain NC NC 37.6 62 700.9 1028 1.61 2.36
(1 phase)
CT Brain CE NC 58.8 62
(2 phase) 1948.2 1963 4.48 4.51
Vv 58.8 52

(total) (total)

13188 - NC, Non Contrast (li@nans#iused) ; CE, Contrast Enhanced @naa15#iussd); V, Venous phase
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A1519% 4 ANUSUUSIENE LU ULNEAN 75 wenmuUsEnNN1TawnyY (scan mod) WSsuieuiunsy

INYIFEANTNITWINNE
Udsznn o C—I—DlvoL DLP .
(%]
©
N19619529 =z UﬁgLﬂ‘VIﬂLLﬂu Sunpasit Thai DMSc Sunpasit Thai DMSc  Sunpasit  Thai DMSc
(2022) (2021) (2022) (2021) (2022) (2021)
CT Brain NC NC Axial mode 35.67 62 560.16 1028 1.28 2.36
(1 phase)
Helical mode 37.6 62 700.9 1028 1.61 2.36
CT Brain CE (NG, V) Axial mode (35.62, 35.62) (62.0, 52.0) 544.44 1028 1.25 2.36
(2 phase)
Helical mode (58.8, 58.8) (62.0, 52.0) 974.1 935 2.24 2.15

nueLne : NC, Non Contrast (li@nas7used); CE, Contrast Enhanced (@nan571Us9d); V, Venous phase

M597 4 uansmSUSeuiiauad CTDI _, DLP wag D__ A ulaledEulvan 75 wenmuusznm
N"3awAY (scan mode) AenuINlun150s33 CT Brain NC M33ULUUAAYING (axial mode) Waggukuuinie?
(helical mode) 2zl CTDI_ = 35.67 mGy Uz 37.6 MGy AWMU &uA1 DLP = 560.16 mGy-cm uaw
700.9 mGy-cm ANEIRU @1USUAN D_, =128 mSv uag 1.61 mSv Rt laty]

d1un15m579 CT Brain CE Ma3ULUU axial mode ua helical mode qgdA CTDIvol (NG, V) =

(35.62, 35.62) mGy tay (58.8, 58.8) MGy MUa1AU d@1ur1 DLP = 1088.88 mGy-cm Wag 1948.2 mGy-cm
AUAITU d1SUAN Deff = 2.5 mSv Wag 4.48 mSv ANEIRU INN1SANYIAZIUIaLAenltlUsInAaaLNY

TugUuuy helical mode 9glvUSunausediugUhegendinisaunuiuy axial mode agailddAsy

A15199 5 AnUSuuSed CTDI  uaz DLP YDINITHIINBNUSIADUNILADIAUDIVDILSINYIUNRATTNANS
Usrasn wWisuigunumiisanululsemekasanalseme

THAP THAI DIR® USA' FC® JAPAN’ Sunpasit
Protocol OMS OAP
v c ACR-AAPM (2014) (2020) (2022)
o (2021) (2018) (2018)
a
CTl DLP CTl DLP CTI DLP CTI DLP CTI DLP CTI DLP
vol vol vol vol vol vol
Brain NC NC 62 1028 529 1125 56 962 60 1050 77 1350 376 700.9
Brain CE  NC 62 1963 57.0 2332 - - - - - - 58.8 1948.2
\V; 52 (total) 57.2 (total) _ _ _ _ _ 58.8 (total)

Y386 : THAI DMSc, NSUANgNFansnIsenne NIENTWASITUGY A.A. 2021; THAI DIR OAP, ﬁflﬁﬂmuﬂimadl,ﬁa
duf nIEnTIMIgANAne Inermans IduuwasuinnIsy .. 2018; USA ACR-AAPM, American College of Radiology -
American Association of Physicists in Medicine a.A. 2018; EC, European Commission A.#. 2014; NC, Non Contrast
(li@nansiussd); CE, Contrast Enhanced (@na15#ussd); V, Venous phase
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M5197 5 wanensiUSeuiisual CTDIvol,
DLP uaz Deff msssunuaodidulngd 75 fu
DRLs fiuugiilaemhsnululssmatazansUseme
NUIIN15AT32 CT Brain NC AN999l5Ine1U8
assnaAvBUsEasdin g euimun duntsess
CT Brain CE WU3NAU04LSINEIUIAETINEND
Uszaefgeninseausedansdaveansuingimans
Msumnduazdiinnulsinaiedudnuzily fo
AFUTlSIEETIBeUSng FeilAn CTDIvol (NC, V)
- (58.8, 58.8) MGy

397500

NnHaNTUTEELUS NS ETE e Torlng
S UAINNIATIELBIIELASUONTLSE AONTILADS
Asmegriaassnansuszasd Sminguasnusiil
WUI1AT DRLs N1571522 CT Brain NC d145um
CTDIvol waz DLP snisssusadsnsdeiiuusiily
TneflA1uiunnsddmanglugieiiimuaniy
AuusihvesanauiniEndusoniniatud 967
Ao aglugae 1-2 mSv

v
v A <

719HALLAUIIAT DRLs N1571593 CT Brain NC
yoslsang1uraassnansussasdiinuindiniien
UBinausedsnsdeaanndsemasineg fildvinnsanuly
adunsigimsivualsinasd@meannsiwes
malUsinnaavadlsaneuaassnansuszassiiansly
m’mg’iuﬁ@ﬁ’ufuﬁmmmmzam HAINEINTUSU
Farwsime mnyaufuasssuosaulng Fad
Asrmusen 3R Aekvip120, Fixed mA200, pitch
1 mm. g Rotating time 0.75 second Lﬁaw’méfﬂ
ANNSEUAADAAST 200 UAZSRTIEIUSTEYNISIADY
youfies (pitch) 71 > 1 faudeildnausunasa
CT Brain NC fildisningiiieudug

d7un159333 CT Brain CE 91nn13ANW
DRLs wu31A1 CTDIvol watheiudlnglasudian

10

Yunausadgeninseauidendavensiinemans
nMsunnduazdrinauusnaiiedudsmualy
nanlustaneaiiddlildunisusudirmmsiines
TWinngaufuadsvvosaulng Falnnsiuuaais
13579i] Ao kvp120, Fixed mA220, pitch 0.5 mm.
ey Rotating time 0.75 second \ee9in
faAnszuanananafl 220 warsATIEILTEEENNT
Fouveadios (pitch) < 1 Fefesauiuly i
Hulemalumsiauiiousuusslslansansialu
nsmAsRmesiviingay fanansnanUiuio
SadngUelasulaliAudunsgusaBesnsy
Anermansnisunnduunily lnenmitlddnsies
fnunniiduazifomedniunsitdedy

MnMIANaENUIUTINAT ANy
MnmsTensdasuiunefavedluftheingia
Fena3es MDCT Scan 21nvia 2 Ledadlaiiviifu Tng
1309 MDCT 32 slices £%fo Canon U Aquilion
Lightning agliu3unaudsduniiefigininaies
MDCT 128 slices 8%® GE Ju Optima 660 8¢9
fitfudndny \fesanits 2 \esigUnuuNsALNLT
uAngaf nanafe MDCT 32 slices 8o Canon $u
Aquilion Lightning ﬁmiaLLﬂuéf’mgﬂLLUU helical
mode FagnuimsaunuLuuIndsagliuIia
$4#1ganIINSAUNULUY axial mode YBdLATDs
MDCT 128 slices 8%e GE §u Optima 660 f1uka
N13AnYITasY

dlevhnsiUseuifiousn CTDIvol, DLP uas
Deff 1lun130533 CT Brain NC lugUreieylng
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AIUASUNS 2.V0ULAU HAT 39.9 MGy, 689.86
mGy.cm hay 1.8 +0.8 mSv aua1fu (Tnul
JYAUUNBarAMY, 2557) P lsanenuiasivia
A1 66.1 mGy, 1085.3 mGy.cm Wag 2.5 mSv
PINEIAU (6 S, 2553) 19 Tsanguiada
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Abstract

Background: CT Brain examination is the
predominant diagnostic radiology procedure used
to identify abnormally about brain parenchyma.
Its utilization is increasing in various medical
settings. This examination can be performed
with precision to determine about brain
hemorrhages and location of the brain tumor.
Currently, Sunpasitthiprasong Hospital does not
have established local DRLs for CT Brain exams.
Hence, the aim of this study was to conduct
a survey and establish the local DRLs for the
CT Brain exams. Additionally, it aimed to assess
the radiation dose received by patients from
CT brain exams and compare the obtained
DRLs with the Thai national DRLs and those of

other countries.

Materials and Method: The following data
represents the retrospective survey of CT Brain
exams data included 210 patients (94 females
and 116 males) in 1 to 31 December 2022.
The 75th percentiles of the volumetric
computed tomography dose index; CTDIvol,
dose length product; DLP and scan mode were
obtained from the MDCT 128 slices(GE Optima 660
and MDCT 32 slices (Cannon Aquilion Lightning).

The effective dose (Deff) was then determined
for each CT study

Results: 210 patients were included. Mean age
of the patients were 55.29 + 18.38 years. The
DRLs for CTDIvol, DLP and Deff from CT Brain
NC (1 phase) were 37.6 mGy, 700.9mGy.cm and
1.61 mSy, respectively. The radiation doses from
CT Brain CE (2 phase) (NC, V) were CTDIvol (58.8,
58.8) mGy, DLP (total) 1948.2 mGy-cm and Deff
4.48 mSv.

Conclusions: The radiation dose from CT Brain
NC below the Thai national DRLs and those of
other countries, but the CT Brain CE indicates
that it is greater compared to the standards set
by the Thai National and other nations. Hence,
it is necessary to modify the local DRLs for
CTDIvol of CT Brain CE in future. Consequently, it
is necessary to review and adjust the parameters
(kVp, mAs, Pitch) of the CT Brain CE protocol in
order to reduce the radiation dose experienced

by patients.

Keyword: CTDIvol, DLP, Effective Dose, Diag-

nostic reference levels, computed tomography
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Fminguasvsndl Fadulsmenuragudvusivg
lunppziueenideanilovssUseimelng n19398
iiuns numudeyaannvssdoudoyaves
Tsangrunalugiaeg Faflinausinisdmdondiun
Ainw (inclusion criteria) aaa’lqﬁgﬂLLﬁi 15 Yl
Tasulisnurlulsanervieassnansuszasa
2.9Uas1¥s1l WA, 2555 - 2561 lesun1sitiady
15ARNIUTEUY International Classification of
Disease Tenth Revision (ICD-10) diagnostic
code of K750, A064 Aalasunisitadenilusiu
LNUTINITARBBNINNTITANEY (exclusion
criteria) Ao Yoyaildlinsuduanysal Tnodl
fnefiddnumgidunue fanaiavisdu 292 1
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\don (Fasting blood sugar, FBS) n15¥inauvestn
(Blood Urea Nitrogen/Creatinine, BUN/Cr) 113
¥9Y09sU (Liver function test, LFT) 1Bnesise
Uam (Chest X-ray, CXR) 8an319117999183
(Ultrasound abdomen, U/S abdomen) LONLSE
AaNIwesluYeins (Computerized Tomography
abdomen, CT abdomen) A9ATI9AALRLWEN
A wiiigsluressios (Magnetic Resonance Imaging
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Hludiu Ao nquRwuASe(pyogenic liver abscess)
wazilUn (@amoebic liver abscess) LLazﬂdulﬁSﬁuL%a
nsidguuudaundlaeyinnisiigiudeyasUasly
F1udeyagadiive wasnunudeyavsvilou
AUrelu lsaneruraassndnsuszasd Janin
guas1v51il n.a. 2555 - 2561 Tugtheildsunis
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ALAIRY daUn1INTITeNIeTinuInTian Ao
ns1anuAule (hepatomegaly) waznaLiud
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39989U1ABBINTINABY (jaundice) Spvay
17.1 nqusegeiilsausydrfiinumndign fe
WU (diabetes mellitus) Souaz 59.2 T93893
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wa nzdeTuluden mmna@ A9 B. pseudomallei saaau 18.5 3@@@@1% K. pneumomae ey E. coli
Yovay 7.5 uay 2.1 MUY WuReiunaTnnzdetuanmes L'SEJEJVIWUJJ’mVIﬁ@ﬂEJ B. pseudomallei
Jovar 6.5 599a911A8 K. pneumoniae Way Enterococcus spp. 5988y 3.8 Way 1.7 Aua1aU fauaasiu
A5 2

M13199 1 uanstayamly dnvagn1eadin veanguiied1 31uIu 292 $1g

daya N %
918, mean (SD) 53.8
bW
Y 190 65
VAN 102 35
Clinical presentation
Fever 264 90.4
Shaking chill 78 26.7
Nausea/vomitting 12 4.1
Significant weight loss 29 9.9
Anorexia 26 8.9
Malaise 16 55
Bloody diarrhea 2 0.7
Blur vision’ 2 0.7
Physical examination
Jaundice 50 17.1
Hepatomegaly 89 30.5
Right knocking pain 89 30.5
Septic shock 27 9.2
SIRS’ 27 9.2
Underlying disease
Diabetes mellitus 173 59.2
S/P hepatobiliary surgery 26 8.9
Chronic ethanol use 10 3.4
Cirrhosis & other liver disease 8 2.7
Cardiovascular disease 1 0.3
Solid malignancy 11 3.8
Chronic kidney disease 17 58
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Jaya N %
Prednisolone/ or chemotherapy 5 1.7
Thalassemia 36 12.3
Hematologic malignancy 5 1.7
Connective tissue disease 1 0.3
HIV/AIDS™ 5 1.7
Hypertension 57 19.5
Dyslipidemia 14 4.8
Other medical condition a9 16.8

*SIRS: systemic inflammatory response syndrome

**HIV/AIDS: Human Immunodeficiency Virus/ Acquired Immunodeficiency Syndrome

M19197 2 LAAIIUIULAL TRUAYYRIRA AN SAAK LUAUTBINGNRIBE19 31U 292 518

v
UVaUaA
Y

Performed H/C

(positive=266)

Performed pus C/S

(positive=66)

N % N %

Gram negative organism

Burkholderia pseudomallei 54 18.5 19 28.8

Klebsiella pneumoniae 22 7.5 11 16

Escherichia coli 6 2.1 2 3.0

Acinetobacter baumannei 0 0 1 1.5
Gram positive organism

Enterococcus spp. 2 0.7 5 7.6

Streptocoocus group D 1 0.3 1 1.5
Other organism

Mycobacterium tuberculosis 1 0.3 1 1.5
No organism growth 180 61.6 26 39.4

19



avsuesdenalsn 9113 9IN1SUARMATNANTTINYIvelsArlusy

A15197 3 UARIlBYaNAN1INTIIN BN URNSUAZAMNTIFE TN vaInguileg1e S1uu 292 518

Jaya Mean

Complete blood count, mean (SD)

hemoglobin, me/dL 9.1
White blood cell count(cell/ml) 20,359.4
Neutrophil,% 76.5
Lymphocyte,% 15.3
monocyte,% 6.7
platelet 308150.9
Uaya N %

LFT, mean (SD)

Aspartate transaminase, U/L 83.0 199.7
Alanine Aminotransferase, U/L 54.6 74.0
Total bilirubin 2.2 7.3
Direct bilirubin 1.5 3.7
Albumin, mg/dl 4.2 18.9
Globulin, mg/dl 58 7.0
Alkaline phosphatase, U/L 302.1 202.7
FBS & Renal function, mean (SD)
Fasting blood sugar, mg% 210.3 177.6
Blood Urea Nitrogen, mg/dl 18.6 16.7
creatinine, mg/dl 1.2 1.5
Performed ultrasonography 230 78.8
Solitary 121 a1.4
Multiple abscess 84 28.8

Segment of the biggest abscess

Right lobe 91 31.2
Left lobe 23 7.9
Both lobe 22 7.5
Splenic abscess 61 20.9
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Uaya N %
Abscess in other organ 33 11.3
Performed computerized tomography 130 4a4.5
Solitary 50 17.1
Multiple abscess 63 21.6
Segment of the biggest abscess
Right lobe 41 14
Left lobe 18 6.2
Both lobe 13 4.5
Splenic abscess 33 11.3
Abscess in other organ 10 3.4
Performed CXR 276 94.5
Normal 196 67.1
Elevated rt dome of diaphragm 12 4.3
Pleural effusion 38 13
Consolidation at base of right lung 30 10.3

(arthritis) 5088 4.1 wag 1.0 AUAIRU

fawanslumsnean 4

dmdunisiinnisinleusndu (extrahepatic infection) Y8InguAI9819 WU NAveAdNLAY
(pneumonia) 1 N7ian Fegay 7.9 T89AUNABNISAAWENRINIY (skin infection) wagn1sAnwetadnLay

nssnwlaglasugnsinme (antibiotic) $98ag 99 NMSIAILITUIYNUBIHIUNRINIS (percutane-
ous drainage) 5088% 19.5 LayNIINIAR (surgery) 3088z 1.4 @IUADIUNITAIIINUIY WUBINITATU
(improve) Jovaz 92.1 wavidsdin (Dead) Souay 3.4 UazwdINISAAAIN 3 Lhou @880 Sovaz 8.6
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A19197 4 kARITEYaNSARYIUDNAY, KANTINYT LardnTIN1SE8TIRVINGURIRE1e 31U 292 18

Uaya N %

Extrahepatic infection

Pneumonia 23 7.9
Urinary tract infection 2 0.7
Arthritis 3 1
Skin infection 12 4.1
CNS infection 0 0
Other 6 2.1
Treatment
Antibiotic 289 99
Percutaneous 57 19.5
Surgery a4 1.4
Discharge status
Improve 269 92.1
Against advice 11 3.8
Dead 10 3.4
Not improve/Refer 2 0.7
Status at 3 months
Dead 25 8.6
Alive 258 88.4
Unknown 9 3.1

devmsiesedanuduiusseninedoyamly dnuuznisaddnfudedinelsafinuunidy
3 Suduusnlaenisin nsnzideluden deldun B. pseudomallei, K. pneumoniae tag E. coli
wui Tunguildedediil B. pseudomallei iluidoanmnueanianieiludu fdadefifiianuduiusois
fifedidyn1eadd ldun ey en13ld e1nsUangnutuies Sanainnisiinie (Septic shock) na
81N19ROUALBIRBNITSNLAUTIT19N18 (Systemic inflammatory response syndrome, SIRS) wa

WU LRENUIN
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(%
=

e 91 WU NFUFIBENNAINUTD B. pseudomallei Hogiade 49.3 £12.0 U Weunidn nguitlinuide

o

fifloneinde 504.8 +14.7 U aeheiluddnmneada (P-value = 0.005)

3 o

1 Y 1

e 9111510 NAUAIBE1ANINUWE B. pseudomallei dAdnaiuvainisilueinislisesas 100 11nnan

¥
= B S 4 o w

nquilinuie nllednduseray 88.2 agilduddgvneata (P-value = 0.008)

o

I

e 91N15UIAINUUUYTDY NENFAIBE1ANUWD B. pseudomallei HArdndruvenisidueinis

o w

Uangnuuuyied Sesay 33.3 desniinguilinude niadndiusovas 54.6 ad1elvded1Agyn1eaia
(P-value = 0.005)

HAdnd1uY99N15IN ML TENAINAT
NlpdAgn1eana (P-value < 0.001)

o NMETANIINNTAATENGURIRE ANV B. pseudomallei
Anwe Sowar 24.1 annitnauilinuie nlAmdndiusevar 5.9 age

o SIRS nqulELNINULYe B. pseudomallei dAdndiuueinisil SIRS Seeaz 25.9 unndingudly
wulwe NiaAdndiusosay 5.5 egrsiitodAgyneana (P-value < 0.001)

Y 1 a d’lj LA v | I o |
e UMW NFUFTBE NNV B. pseudomallei fiAdnaiuvanisilu luwnu Sesay 87 1NN
U Idl 1 I&J Idld 1 U 1 } %4 ! a v o U aa

nauilinuie MlAdnduseray 52.9 sgnilduddgvneata (P-value < 0.001)

o dWsUnquIfieg 19l K. pneumoniae Wudoamnvesnisiisiludu Iladendanuduiusedi

v o

WadAyneada laun nnezdanannishindie lnenguiedsiinui@e K. pneumoniae dA1dndIuv93113
[

) D

AMEFoNIINNISAAWE Souaz 22.7 unninquithinue NdAd@ndIuiavay 8.1 sgilitudAynieada
(P-value = 0.04)

0 o Ao 1 A a L& & a o Y = o aAa o &
ﬁ']‘Vii“UﬂEjllVW]’JEJEJ'NV] E. coli LUULGUEJ?{'WLWG!‘UENﬂ'ﬁLﬂ@NsLUG]U 1Y NUANUFTUNUTD Y

IdvdAgyn1sadd laun aduldenluu (Nausea/vomitting, N/V), 14é@e4 (jaundice), SIRS wag
WU TAENUIN

o riuldondeu nguegrsinue E. coli fAndnaiuveinisiinauldendeu Sevay 33.3 u1nni
nauilinuie MllAdndiusesay 3.5 sgalitedfyneada (P-value = 0.021)

1% '
=

o W 1 A LA v a 2 v I oAy o &
o LViaed NYUAIBYWNNNULYD E. coli UA@nd@IUUDINITU LADIT08aY 66.7 ll’]ﬂﬂ’J’mEj‘SJVlbLSJW‘UL?IEJ

Aa o w

niadndiusovas 16.1 agnlidudAgyneana (P-value = 0.009)

(%
=

e SIRS naufIegaNNULYe E. coli HAdnadIur0an1sl SIRS Fesar 50 wnniinguiilinuie

o w

PiAdndrusesay 8.4 agnaditedAunie@na (P-value = 0.012)

]

Y A & LA I3 Y v ' oA
o UMW NGNMBENANUAE E. coli Trdndruvaansiluuiviu Sevar 16.7 Usunitnguinll
wulwe NiAdndiusosas 60.1 ogldudIAyNINats (P-value = 0.043)
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performed H/C

%’ayja B. pseudomallei P-value K. pneumoniae P-value E. coli P-value
No Yes No Yes No Yes
818, mean (SD) 54.8 (14.7) 49.3 (12.0) 0.005 |53.5(14.5) | 58.1(12.9) | 0.162 |53.7(14.4)|59.3(10.5)| 0.344
e, n(%) 0.200 0.78 0.093
U8 148(63.0) 39(72.2) 174(64.9) | 13(61.9) 181(64.0) | 6(100.0)
AN 87(37.0) 15(27.8) 94(35.1) 8(38.1) 102(36.0) 0(0)
Clinical presentation, n(%)
Fever 210(88.2) 54(100) 0.008 | 243(90.0) | 21(95.5) 0.707 | 258(90.2) | 6(100) 1.00
Abdominal pain/epigastric pain | 130(54.6) 18(33.3) 0.005 | 140(51.9) | 8(36.4) 0.162 | 143(50.0) | 5(83.3) | 0.214
Shaking chill 60(25.2) 18(33.3) 0.223 70(25.9) 8(36.4) 0.287 | 76(26.6) | 5(83.3) 0.214
Nausea/vomitting 9(3.8) 3(5.6) 0.47 11(4.1) 1(4.5) 1.00 10(3.5) | 2(33.3) 0.66
Significant weight loss 22(9.2) 7(13.0) 0.409 28(10.4) 1(4.5) 0.709 | 29(10.1) 0(0) 1.00
Anorexia 18(7.6) 8(14.8) 0.111 26(9.6) 0(0) 0.237 | 26(9.1) 0(0) 1.00
Malaise 11(4.6) 5(9.3) 0.187 14(5.2) 2(9.1) 0.343 16(5.5) 0(0) 1.00
Bloody diarrhea 1(0.4) 1(1.9) 0.336 1(0.4) 1(4.5) 0.145 2(0.7) 0(0) 1.00
Blur vision 1(0.4) 1(1.9) 0.336 1(0.4) 1(4.5) 0.145 2(0.7) 0(0) 1.00
Physical examination, n(%)
Jaundice 39(12.0) 11(20.4) 0.483 47(17.4) 3(13.6) 1.00 a6(16.1) | 4(66.7) 0.009
Hepatomegaly 67(12.0) 22(40.7) 0.07 85(31.5) 4(18.2) 0.193 | 87(30.4) | 2(33.3) 1.00
Right knocking pain 73(12.0) 16(29.6) 0.881 82(30.4) 7(31.8) 0.887 | 86(30.1) | 3(50.0) 0.373
Septic shock 14(5.9) 13(24.1) <0.001 22(8.1) 5(22.7) 0.04 26(9.1) 1(16.7) 0.444
SIRS 13(5.5) 14(25.9) <0.001 24(8.9) 3(13.6) 0.441 24(8.4) 3(50.0) 0.012
Underlying disease, n(%)
Diabetes mellitus 126(52.9) 47(87.0) <0.001 | 162(60.0) | 11(50.0) 0.359 | 172(60.1) | 1(16.7) 0.043
S/P hepatic surgery 25(10.5) 1(1.9) 0.060 25(9.3) 1(4.5) 0.705 25(8.7) 1(16.7) 0.431
Chronic ethanol use 10(4.2) 0(0) 0.217 10(3.7) 0(0) 1.00 9(3.1) 1(16.7) 0.19
Cirrhosis and other liver dz. 8(3.4) 0(0) 0.359 7(2.6) 1(4.5) 0.47 8(2.8) 0(0) 1.00
Cardiovascular disease 1(0.4) 0(0) 1.00 1(0.4) 0(0) 1.00 1(0.3) 0(0) 1.00
Solid malignancy 10(4.2) 1(1.9) 0.696 11(4.1) 0(0) 1.00 11(3.8) 0(0) 1.00
Chronic kidney disease 16(6.7) 1(1.9) 0.214 17(6.3) 0(0) 0.626 16(5.6) 1(16.7) 0.304
Prednisolone or chemotherapy 5(2.1) 0(0) 0.588 4(1.5) 1(4.5) 0.326 5(1.7) 0(0) 1.00
Thalassemia 32(13.4) a(7.4) 0.223 34(12.6) 2(9.1) 1.00 36(12.6) 0(0) 1.00
Hematologic malignancy 5(2.1) 0(0) 0.588 5(1.9) 0(0) 1.00 5(1.7) 0(0) 1.00
Connective tissue disaese 1(0.4) 0(0) 1.00 1(0.4) 0(0) 1.00 1(0.3) 0(0) 1.00
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%’aga B. pseudomallei P-value K. pneumoniae P-value E. coli P-value
HIV/AIDS 4(1.7) 1(1.9) 1.00 5(1.9) 0(0) 1.00 5(1.7) 0(0) 1.00
Hypertension 43(18.1) 14(25.9) 0.188 55(20.4) 2(9.1) 0.269 | 57(19.9) 0(0) 0.601
Dyslipidemia 13(5.5) 1(1.9) 0.479 | 13(4.8) 1(4.5) 1.00 | 14(4.9) 0(0) 1.00

arwdiiudssvismanisnsamnsosu fiRmauasamnsidinefuideiinelsamnidu 3 Sudy
usn nman1sz@oluden wud Tunguiidhedieiifl B. pseudomallei ifudoamnvaanaifisilusy
fiafendanuduiiusednafidodidynisada ludiuvesmanisnsaanuanysalvesisiniden len WBC,
dadesminlnsfladuanndnion lona CBC wianillunguiinuide B. pseudomallel sinfie median toendn
mjuﬁhjwmﬁa gnLIuAT PMN ﬁwudwmjuwuL%aﬁmmm'j’]asmﬁﬁfaﬁ']ﬁfgmqaaa AmTUNaNTYINUYDIAY
Fifinnuuanenstuegafituddymisadn izijﬂzjmﬁwuuaxlu'wm%a B. pseudomallei laun (aspartate
transaminase, AST), (total bilirubin, TB), (direct bilirubin, DB), (albumin, ALB) iaz(alkaline phosphatase, AP)
InedulngAn median 989 LFT 1uﬂejm'7iww'§ua B. pseudomallei 1inilA1 median mﬂn’j'm’hﬂfjuﬁlzjwu
o snifud ALB inuingunudeiidtiosniregeiteddamsada daudthamaluden mavihauveds
U FBS way BUN Tunguiinuide B. pseudomallei fifn median snnninnguitlainudoegniiifvddamaadia

4 =

TudIur89n NN959EINe nud1 wasandieay Mdulldewdisn (Solitary abscess) Avatfou
(Multiple abscess) Hlugiu (Splenic abscess) waz HluaTeazduq (Abscess in other organ) SiAndnaauil
unAsfusevienguiinuuaglinuio B. pseudomallel agnsditioddymneadn adrefunaainniadneiss
powfsed SmutEifewden uarilushuedndufiuaniafussnienguiinuuasldwuidesdsiduddny
ynaadf daunaanidnsisduen wudl sewiunduiinuuaylinuidelisndndiuveusnaisieaund uas
AnsfnUnAmadneissiivendurasuanssiuesnsdtudfynieaan

Lﬁaﬁmimmjuﬁwmﬁa K. pneumonia WU na CBC fiflanuunnsnefuegafitoddynisadn
sprianguiinuuarlamude Tdun Het, PMN wag Plt duwa LFT 7 wud DB Tunduiinuide K. pneurnonia
fifn median va9 DB wnnndnduitlinudeatnafitdAymeada eidlinuauuandislunisadifives
F1 median 494 FBS & Renal function sewineiadesndg

drunadaniienn wut nguiiwuide K. pneumonia fiAndndiutesay 0 uandsannauiiliwudd
Andndu 22.6 egiidudfynvads wasnandnesdaeuiunes Samui m-juﬁwm%a HGRERGAILER
fowde waskinanefou unndsainnduillinudoesnedtfoddymeadn diu OXR wurdndauves ¥ily
Heviuton (pleural effusion) lunduiiwuide Sewaz 36.4 mnninguiilinude Afadndiusesas 11.1
RN R ITRRERE

dmsunguiinuide E. coli wuin wa CBC laifiauumnenafilunisadfsswinguitnuuaglinuide
uAHAI N LFT %y DB @A median 983 DB Tunguitnud@emnnninnguitlinudosssiitfoddymaada
Snvaea FBS, BUN wag Cr ANUAIULANAIIUDIA1 median iwdwﬁgaaaqﬂaq':uashaﬁﬁfaﬁﬁzymaaaawuﬁu
dunmnassiine fedaniend nesdrenfinnes uandnusduen linuaruuanddlumeeifsewing
nauinunaglainude £ coli lunsadi fuandunad 6
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%’aga B. pseudomallei P-value K. pneumoniae P-value E. coli P-value
No Yes No Yes No Yes
CBC, median (IQR)
Hb 9.1 (2.3) 8.7 (2.3) 0.342 8.9 (2.3) 10.8 (2.2) < 0.001 9.04 (2.3) 10.2 (2.1) 0.279
Hct 28.3(23.9,32.6) | 26 (22.65, 30.43) 0.08 27.6 32.5 0.001 28.1 27.5 0.559
(23.1, 32.2) (29.2, 35.4) (23.4,32.5) (26.6, 35.2)
Whbc 12420 10600 0.204 11710 14135 (10035, 0.115 11720 (8080, |17400 (11130,| 0.152
(8300, 16690) 17850) 15995) 21590)
(7030, 15060) (7885, 16120)
PMN 78 (72, 84) 82 (78, 87.75) 0.011 79 (72, 84) 85 (78, 88) 0.009 79 (72, 84) 87.5 0.129
(75.25, 90)
LQ 13 (9, 18) 11.5 (8, 16) 0.223 13 (9, 18) 9 (6, 16) 0.095 13 (9, 18) 13 (9, 18) 0.163
MONO 6 (5, 8) 4 (3, 8) 0.002 6 (5, 8) 5(3,6.5) 0.052 6 (5, 8) 6 (3,-) 0.803
MCV 75(69.8,81.3) | 73.3(58.45, 79.85) 0.259 74.3 (69, 80.5) | 81 (69.5, 83) 0.262 74.5 78.35 0.445
(69, 80.6) (75.2, -)
Plt 300,000 187000 < 0.001 294000 139000 < 0.001 285000 174000 0.08
(180000, 452000) | (140500, 316750) (179000, (92000, (166500, (41000,
438000) 262250) 425750) 295000)
LFT, median (IQR)
AST 43 (26, 67) 57 (34, 156) 0.009 44 (27, 72) 52 (41, 81) 0.259 44.(28,72) | 54(32.5,99) | 0.509
ALT 32 (19, 57.25) 41 (26, 73) 0.058 35(20,58.3) | 49 (25, 71) 0.217 35(20,59) | 30(15,92.5) | 0.982
TB 0.73 (0.45, 1.45) 1.3 (0.57, 2.48) 0.003 0.78 1.3(0.7, 3.3) 0.051 0.79 5.7 0.123
(0.46, 1.53) (0.47, 1.57) (0.6, 16.5)
DB 0.4 (0.21, 1.05) 0.85 (0.43, 1.95) 0.003 0.44 1.7 (0.5, 3.4) 0.029 0.44 8.9 0.012
(0.22,1.07) (0.22, 1.09) (1.4,13.9)
ALB 2.8(2.2,3.3) 2.33 (1.8, 2.6) <0.001 |26(21,3.15) | 2.7(2.1, 3.2) 0.913 2.6 2.5(1.9,) 0.557
(2.1, 3.18)
GLOB 4.6 (4.03, 5.2) 4.2 (3.8, 5.0) 0.16 455(4,5.2) | 4.6(3.5,5.1) 0.678 4.6 (4,5.2) 4.2(3.3,-) 0.28
AP 241 (160, 380) 320 (193, 417.75) 0.046 253 215 (144, 0.549 252 (167.25,| 183 (169.5, | 0.726
(169, 385.5) 381) 380.75) 742)
FBS & Renal function, median (IQR)
FBS 167 (114, 245) 208.5 (146.75, 0.021 176 (123, 273) | 137 (110.25, 0.425 177 (122, 273)| 107 (86.5, 0.026
284.75) 240.75) 126.75)
BUN 12 (9, 21.25) 19 (10.5, 26.5) 0.008 13 (9, 22) 13 (10, 32) 0.349 13(9,22) |31.9(28,81.5)| 0.002
Cr 0.81 (0.6, 1.14) 0.78 (0.54, 1.4) 0.718 0.8 (0.6, 1.15) | 0.9 (0.6, 1.2) 0.785 0.8(0.6,1.11) | 1.6 (1.2,2.6) | 0.003
L2 B
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%’aada B. pseudomallei P-value K. pneumoniae P-value P-value
No Yes No Yes No Yes

Performed ultrasonography, n(%)
Solitary 106 (44.5) 15 (27.8) 0.024 110 (40.7) 11 (50.0) 0.397 117 (40.9) 4 (66.7) 0.236
Multiple 59 (24.8) 25 (46.3) 0.002 79 (29.3) 5(22.7) 0.515 83(29.0) 1(16.7) 0.677
abscess
Segment of the biggest abscess 0.158 0.389 0.361
Right lobe 72 (66.7) 19 (67.9) 84 (66.1) 7(77.8) 87 (65.9) 4 (100)
Left lobe 21(19.9) 2(7.1) 21 (16.5) 2(22.2) 23 (17.4) 0(0)
Both lobe 15 (13.9) 7(25.0) 22 (17.3) 0(0) 22 (16.7) 0(0)
Splenic 38 (16.0) 23 (42.6) < 0.001 61 (22.6) 0(0) 0.006 61(21.3) 0(0) 0.35
abscess
Abscess in 22(9.2) 11 (20.4) 0.02 31(11.5) 2(9.1) 1.00 31(10.8) 2(33.3) 0.139
other organ
Performed computerized tomography, n(%)
Solitary 46 (19.3) 4(7.4) 0.036 41 (15.2) 9 (40.9) 0.005 48 (16.8) 2(33.3) 0.287
Multiple 52(21.8) 11 (20.4) 0.812 63 (23.3) 0(0) 0.006 63 (22.0) 0(0) 0.346
abscess
Segment of the biggest abscess 0.582 0.343 N/A
Right lobe 38 (57.6) 3(50.0) 35 (54.7) 6 (75.0) 41 (56.9) 0(0)
Left lobe 17 (25.8) 1(16.7) 16 (25.0) 2(25.0) 18 (25.0) 0(0)
Both lobe 11 (16.7) 2(33.3) 13 (20.3) 0(0) 13 (18.1) 0(0)
Splenic 21(8.8) 12 (22.2) 0.005 33(12.2) 0(0) 0.151 33(11.5) 0(0) 1.00
abscess
Abscess in 6 (2.5) 4(7.4) 0.092 10 (3.7) 0(0) 1.00 10 (3.5) 0(0) 1.00
other organ
Performed CXR, n(%)
Normal 166 (69.7) 30 (55.6) 0.045 182 (67.4) 14 (63.6) 0.717 194 (67.8) 2(33.3) 0.093
Pleural 32(13.4) 6(11.1) 0.645 30(11.1) 8 (36.4) 0.003 37(12.9) 1(16.7) 0.57
effusion
Consolidation 18 (7.6) 12 (22.6) 0.001 30(11.2) 0(0) 0.144 28(9.8) 2(33.3) 0.119
at base of Rt
lung
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Tudruresauduiusseninmsfindofndeusndyu nan1ssny waesanmadetintudedidelsn
wnnu 3 Sufuusn 99nua hemoculture wuih nguiinuuaglinuide B. pseudomallel firdnduvoinisd
nsfndeusndu laiumnseiulumeadn dwsumssnu wud nauiinuide B. pseudomallei frndnduves
MsRIzsTUIETUeHIUsRITSeray 9.3 teuninguiilinudedifiddndintesas 21.8 egnailifuddy
y3EdR druaniunsaimhenuin nguiiwuidelidndndin ennnsiiau Sevas 83.3 tesniinguitlinuide
fiflfanas 94.1 uardndiunis AeTinvesndunuide Sovay 13 ganiingulinude ifsosay 1.3 addide
ddnyynaada druaniugudssivng 3 iWou nquiiwuidaliendadaums FeTin Sovar 22.2 mnningal
wuieiiiSosay 5.5 uarendndrunssendinnaunuiedferas 74.1 tesninguitlinudetisentinosas
91.6 P NUNYERYNNEDA

d5UN13NUWe K. pneumonia wae E. coli wud ngumukazlinuiwe drdndiuvesnisil nsin
WolsAdu Han13snw wagdnsnadedinliuanseiuluneeds duanddunisied 7

A15199 7 LaRIANNELRUSIZNING MIARWIUDNAU NANITINEILAZENIINISEETINAURNNalsANINTY
3 JUAULSN INKANSINZaTUlULEDA

%’aga B. pseudomallei P-value K. pneumoniae P-value E. coli P-value

No Yes No Yes No Yes

Extrahepatic infection, n(%)

Pneumonia 16 (6.7) 7(13.0) 0.158 22(8.1) 1(4.5) 1.00 22 (1.7) 1(16.7) | 0.391
UTl 2(0.8) 0(0) 1.00 2(0.7) 0(0) 1.00 2(0.7) 0(0) 1.00
Arthritis 1(0.4) 2(3.7) 0.089 3(1.1) 0(0) 1.00 3(1.0) 0(0) 1.00
Skin infection 8(3.4) a(7.4) 0.244 12 (4.4) 0(0) 0.609 12 (4.2) 0(0) 1.00
Other 521) 1(1.9) 1.00 4(1.5) 2(9.1) 0.069 6(2.1) 0(0) 1.00

Treatment, n(%)

Antibiotic 236 (99.2) 53(98.1) 0.46 267 (98.9) 22 (100) 1.00 | 282(99.0) | 6(100) 1.00
Percutaneous 52(21.8) 5(9.3) 0.035 51(18.9) 6(27.3) 0.399 | 56(19.6) | 1(16.7) 1.00
Sx 3(1.3) 1(1.9) 0.561 4.(1.5) 0(0) 1.00 4(1.4) 0(0) 1.00
D/C status, n(%) < 0.001 0.79 0.326
Improve 224 (94.1) 45 (83.3) 248 (91.9) 21 (95.5) 264 (92.3) | 5(83.3)

Againt advice 9(3.8) 2(3.7) 10 (3.7) 1(4.5) 11(3.8) 0(0)

Dead 3(1.3) 7(13.0) 10 (3.7) 0(0) 9(3.1) 1(16.7)

Not improve/Refer 2(0.8) 0(0) 2(0.7) 0(0) 2(0.7) 0(0)

Status at 3 months, n(%) < 0.001 0.729 0.713 < 0.001 0.713
Dead 13 (5.5) 12 (22.2) 24.(8.9) 1(4.5) 24 (8.4) 1(16.7)

Alive 218 (91.6) 40 (74.1) 238 (88.1) 20 (90.9) 253 (88.5) | 5(83.3)
Unknown 7(2.9) 2(3.7) 8(3.0) 1(4.5) 9(3.1) 0(0)
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Background: Liver abscess is a common intraab-
dominal infection, occurring approximately 48%
of all intraabdominal infections. Liver abscesses
are found throughout many regions of the world,
especially in developing countries. Despite
recent improvements in diagnosis and treatment,
liver abscess remains an infection with a high
mortality rate.

Objectives : To study the etiology of liver
abscesses, clinical characteristics related to the
pathogens, laboratory test results and radiological
images related to the pathogens, treatment
results and death rates in adult patients of
Sunpasitthiprasong Hospital.

Materials and Methods : A retrospective obser-
vational study of people who was diagnosed of
liver abscess between 1 Jan. 2012 - 31 Dec. 2018
in Sunpasitthiprasong Hospital, Ubonratchathani
Province was done. Data were analyzed by
using Chi-square test and Fisher statistics,
studying the causes of liver abscesses, studying
clinical characteristics related to the pathogens,
laboratory test results and radiological images
related to Pathogens, treatment results and death
rates in patients.

Results : 292 patients were included. Mean age
was 53.8 + 14.4 years, 64.7% were male. The
most common symptoms were fever in 90.4%,

pain and abdominal distension and chills in
50.7% and 26.7%, respectively. Physical examina-
tion showed enlarged liver and right abdominal
tenderness 30.5%, and jaundice 17.1%. Common
comorbidities were diabetes (59.2%), high blood
pressure 19.5% and post biliary surgery 8.9%.
Blood cultures were found in 86 (29%) cases.
Culture from pus was found in 40 (59.9%) cases.
No patients with amebic abscess were found. The
most common blood cultures organisms were
B. pseudomallei (18.5 %), K. pneumonia (7.5%)
and E. coli (2.1%), respectively. The results from
pus cultures were B. pseudomallei (6.5%), K.
pneumonia (3.8%), and Enterococcus spp (1.7%)
respectively. Infections outside the liver were
pneumonia 7.9 %, skin infections 4.1% and in-
fective arthritis 1.0%, respectively. 99% received
proper antibiotics. 92.1% of patients showed im-
provement of disease. Mortality rate found 3.4%
at discharge and 8.6% at 3 months follow up.

Conclusions : Retrospective analytical observa-
tional study was found that the cause of liver
abscess was caused by bacteria. The most com-
mon pathogen of infection was B. pseudomallei.
The culture positive group had higher death rate,
symptoms did not improve, and the death rate at
3 months more than the culture negative group.

Keywords : Liver abscess, Epidemiology, Outcome
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Introduction

Vaginal delivery is the recommended
route of delivery for uncomplicated term
singleton pregnancy with the low rate of serious
complications and the benefit of rapid recovery
in postpartum period . Episiotomy is a common
procedure performed to assist fetal head
delivery. It may help shortening of the second
stage, thereby reducing maternal exhaustion,
and blood loss, preservation of the pelvic floor,
and may serve as a preventative strategy against
levator ani disruption at the time of delivery .
Metanalysis showed that selective episiotomy
may result in 30% fewer women experiencing
severe perineal trauma, less blood loss at
delivery, but no difference in Apgar score less
than seven at five minutes, moderate or severe
perineal pain, and perineal infection ®. However,
episiotomy and episiorrhaphy could cause
disturbing perineal pain that might limit ability
to take care of themselves and their babies; in
addition, perineal pain at 4-6 weeks postpartum
showed an increased risk for depression at 4-6

weeks and 6 months .

There are various analgesic methods
using to relieve perineal postpartum either
non-pharmacological or pharmacological
methods . The non-pharmacological methods
included warm compress, cold compress,
perineal massage © infrared irradiation, and sitz
bath . For pharmacological methods in relieving
pain used in stepwise, from local anesthetic,
non-opioid analgesics (e.g. acetaminophen or
nonsteroidal anti-inflammatory drugs [NSAIDS])

and opioids (e.g. oral tramadol, parenteral

morphine or fentanyl) ®. Even though, the

® showed no difference in

meta-analysis
pain relief when the topical anesthetic was
compared with placebo, the local anesthetic
with or without additional oral analgesic such as
acetaminophen might achieve successful pain
control without the opioid side effects such
drowsiness, disturbance of daily-living activity,

and constipation .

Since 1992, there are many trials
demonstrated new route of anesthetic e.g.,
topical cream, gel, peel, cap to replace of

injection in minor dermatologic surgery “?,

minor procedures at genitalia "

especially in
pediatric population "“*?. Lidocaine prilocaine
(EMLA®) cream provides dermal anesthesia
through the release of lidocaine and prilocaine
from the cream into the epidermal and dermal
layers of the skin and the vicinity of dermal
pain receptors and nerve ending. The systemic
absorption is very low and rarely to caused
systemic toxicity. Both lidocaine and prilocaine
stabilize neuronal membranes by inhibiting
the ionic fluxes required for the initiation and
conduction of impulses, thereby producing local
anesthesia. The onset of Lidocaine-Prilocaine
cream on female genital mucosa is 5-15 min and
duration of action is 1-2 hours. The quality of
anesthesia depends upon the application time
and the dose ",

For relief pain of episiotomy, local
anesthetic infiltration was traditionally used
for several decades with the purpose of relief
pain during episiorrhaphy and a period of

postpartum. However, the lidocaine injection
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cause unavoidable pain while performing and
might attribute to some harms if accidentally
intravascular administration, so the topical
anesthetic is another alternative administration.

The earlier trials &%

using topical lidocaine
prilocaine cream showed more favorable effect
for pain relief when compared with placebo or
anesthetic infiltration. More recent studies “***
using lidocaine prilocaine cream had no different
pain-relieving effect when compared with
lidocaine injection. In addition, there are studies
@429 reported of using lidocaine prilocaine cream
applying in mucosa to achieve faster onset
without serious complications from systemic

absorption.

This study aimed to compare the effects
of topical lidocaine-prilocaine cream and 2%
lidocaine injection for postpartum pain relief of
episiotomy wound. The primary outcome was
pain scores evaluated at immediately finish
repairing, 6, 12, 18 and 24 hours postpartum.
The secondary outcomes included need for
additional analgesics, satisfaction, maternal and
neonatal complications in low-risk pregnant
women came with spontaneous labor in
Sunpasitthiprasong Hospital. Findings from this
study could provide pharmacological method
to relieve episiotomy pain after delivery other

than traditionally using of lidocaine injection.
Materials and methods
Setting and study population

The randomized controlled trial (RCT)
was conducted from September 24th, 2022, to
December 4th, 2022, at delivery room, Department
of Obstetrics and Gynecology, Sunpasitthiprasong
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Hostipal, Ubon Ratchathani, Thailand. This study
was registered at www.thaiclinicaltrials.org,
September 20th, 2022 (TCTR20220920003) and
was approved by the Sunpasitthiprasong Hospital
Ethics Committee, September September 21st,
2022 (Ref. no 052/65 Q).

There were 779 pregnant women, aged
18-40 years old, who were in labor admitted
at delivery room during period of study.
Multiparous women, with no underlying disease
and no history of previous cesarean section,
gestational age of 37-42 weeks, with singleton
fetus in cephalic presentation who presented
with spontaneous labor were eligible to the
study. Participants were excluded if they had
complications e.g., hypertensive disorder
complicating pregnancy, placenta previa,
prolapsed cord, non-reassuring fetal heart rate
status, fetal abnormality, and genital lesions
which vaginal delivery should be avoided. The
written informed consent was obtained when
the participants had a labor progression of
6-9 cm cervical dilatation. The women who
delivered by instrumental vaginal delivery,
had third- or fourth-degree perineum tear, had
history of allergy to lidocaine or prilocaine, and
do not voluntarily participate in the program

were also excluded.
Randomization and interventions

After giving written informed consent,
42 participants were randomized into two
groups according to the randomized sequence
generated by block randomization. The allocated
numbers were inserted into identical, opaque

and sealed envelopes placed in delivery room.
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The attending physicians or nurses opened an
envelope to assign the participants to each
group. The demographic data e.g., maternal
age, education, address, occupational status,
religion, medical treatment rights were obtained.
The baseline clinical characteristics including
gravidity, parity, gestational age, pre-pregnant
and recent body mass index (BMI), total weight
gain, number of antenatal care (ANC), gestational
age at first ANC, antepartum complications,
presenting symptoms, cervical dilatation at
randomization were recorded. All participants
would receive standard obstetric care during
intrapartum period such as uterine contraction
evaluation every 30 minutes, vaginal examination
every 2 hours, and continuous fetal monitoring.
Participants would receive prostaglandin E2 for
ripening of cervix and oxytocin for augmentation
as standard indications. Participants who
had pain score of 8 or more would receive
intravenous pethidine for analgesia.

Participants who were assigned to 2%
lidocaine HCL infiltration were injected at
perineum along the anticipated episiotomy site
with 10 ml of 2% lidocaine 5 minutes before
performing episiotomy. Another 10 ml of 2%
lidocaine was injected at episiotomy wound,
with frequently aspirations to avoid intravascular
injection then wait for 5 minutes before
repairing episiotomy. Participants who were
assigned to topical lidocaine-prilocaine cream
group were applied 10-gm cream at outside
of 10 cm’ area perineal area at 9 cm or more
of cervical dilatation. Another application of
10 gm prilocaine-lidocaine cream was applied
to the episiotomy wound either along the

vaginal mucosal laceration and perineal skin

after episiotomy and delivery of fetus, then wait
for 5 minutes before start repairing. Episiotomy
was done when participants reported as no pain
when using of forceps to test analgesic effect.
All mediolateral episiotomy was performed from
the top of contraction when fetal head crowning.
The standard spontaneous vertex delivery was
performed with assisting delivery of fetal head
and avoiding contact of cream to baby’s eyes
which might cause eye irritation. All perineal
trauma was repaired with continuous locking
suture to close vaginal mucosa; continuous
suture to close muscular layer of perineum;
subcuticular suture to close the skin with the
same chromic catgut 2/0.

Outcomes ascertainment

The primary outcome was pain score at the
time of immediately finishing epapisiorrhhy, at 6,
12, 18, and 24 hours postpartum. The secondary
outcomes were need for additional analgesia,
time to first request for additional analgesia,
activity-disturbing effect, worrying level, and
satisfaction. Pain score evaluated by using 10 cm
visual analogue scale (VAS), where 0 cm means
no pain and 10 cm means unbearable pain. The
participants were asked to mark the point that
best indicated the perception of her pain on the
VAS by themselves. Activity-disturbing effect,
worrying level, and satisfaction were evaluated
into four categories (no effect, minimal,
moderate, marked effect). Maternal outcomes
included latent phase, active phase, second
stage duration, estimated blood loss, episiotomy
types, degree of perineal tear, suturing person,
sutured time, postpartum complications e.g.,
postpartum hemorrhage, puerperal infection,
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infected episiotomy wound, and maternal
length of stay were recorded. The allergic effect
and side effects of investigating drugs such as
burning sensation, pruritus, erythema, edema
at application site were observed. Neonatal
outcomes e.g., birthweight, Apgar scores at 1,
5, 10 minutes, head circumference, meconium-
stained amniotic fluid, neonatal complications
e.q., delayed adaptive, meconium aspiration
syndrome, neonatal infection and sepsis,
neonatal jaundice, neonatal intensive care unit
(NICU) admission, need of respiratory support
by oxygen box or others. According to degree of
perineal tear, first degree defined as superficial
injury of vaginal mucosa and perineal skin,
second degree defined as injury involving vaginal
mucosa and perineal body, third degree defined
as second degree laceration with anal sphincter
involvement, and fourth degree defined as
third degree laceration with rectal mucosa
involvement. Postpartum hemorrhage defined
as blood loss more than 500 ml in vaginal
birth and 1000 ml in cesarean delivery. Data of
using uterotonic and analgesic drugs were also

obtained.
Statistical analysis

The sample size was calculated based

“® which mean pain score

on the study in Italy
(+standard deviation; SD) during perineal suturing
was 1.7+2.4 in lidocaine prilocaine cream VS
3.9+2.4 in mepivacaine infiltration, with 80%
power, 95% confidence interval, and 10% loss
of follow up, a sample size of 21 participants
in each group were required. An intention-to-
treat analysis was used with SPSS version 17.0
(SPSS Inc., Chicago, IL, USA). The Kolmogorov-

Smirnov normality test was used to determine
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the distribution of continuous data. Categorical
data were reported as number (percent) and
continuous data reported as means + SD or
medians (interquartile ranges; IQR). Continuous
data were compared using independent t-test
and Mann-Whitney U test for normally and
non-normally distributed variables, respectively.
Categorical data were compared using
Chi-square test. A P-value of < 0.05 was
considered statistically significant.

Results

A total of 779 women were presented
with spontaneous labor at the delivery room
of Sunpasitthiprasong Hospital during the study
period. There were 609 women who did not meet
inclusion criteria such as nulliparous, age less than
18 years old or more than 40 years old, preterm
labor, postterm, multifetal gestation, previous
cesarean section, and non-vertex presentation,
leaving the participants of 170 eligible. After
history review, there were 128 participants
were excluded due to hypertensive disorder in
pregnancy, cephalopelvic disproportion, genital
warts, placenta previa, prolapsed cord, fetal
distress, and fetal hydrocephalus. The total
of 42 participants were randomized into two
groups. There was no participant lost follow up
during this trial, leaving a final study sample of
42 participants to analyze (Figure 1).



ASSNANSIIYENS

Ui 45 atufl 1 ieuunsAu-wwey 2567
Vol. 45 No. 1 January-April 2024

Figure 1: Flow chart of participant recruitment
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Table 1: Baseline characteristics of participants, by groups of intervention (N=42)

Total (N=42) 2%lidocaine Lidocaine- P value*
injection prilocaine
(N=21) cream
(N=21)
Age, year, mean=5D 29.36+5.8 29.29+6.4 29.43+5.4 0.938
Education, n (%) 0.471
- Primary school 2(4.8) 1(4.8) 1(4.8)
- Secondary school 26 (61.9) 14 (66.7) 12 (57.1)
- Bachelor’s degree 8 (19.0) 4(19.0) 4(19.0)
- Master’s degree or more 1(2.4) 1(4.8) 0 (0.0)
- Vocational 5(11.9) 1(4.8) 4(19.0)
Medical treatment rights, n (%) 0.496
- Universal coverage 22 (52.4) 11 (52.4) 11 (52.4)
- Social welfare 18 (42.8) 8 (38.1) 10 (47.6)
- Government-pay 1(2.4) 1(4.8) 0(0.0)
- Self-pay 1(2.4) 1(4.8) 0(0.0)
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Total (N=42) 2%lidocaine Lidocaine- P value*
injection prilocaine
(N=21) cream
(N=21)

Religion, n (%) -

- Buddhism 42(100.0) 21(100.0) 21(100.0)
Occupational status, n (%) 0.652

- Employed 34 (81.0) 17 (81.0) 17 (81.0)

- Unemployed 8(19.0) 4 (19.0) 4 (19.0)
Antenatal care, n (%) 0.929

- Sunpasitthiprasong hospital 18 (42.9) 2 (28.6) 12 (57.1)

- Other hospitals 21 (50.0) 12 (57.1) 9 (42.9)

- Private clinic 3(7.1) 3(14.3) 0(0.0)
Number of antenatal visits, median (IQR) 10 (6.7,12.0) 10 (8.0,11.5) 10 (5.5,12.0) 0.929
GA at first ANC, weeks, mean+SD 14.38+4.1 14+3.3 14.7+4.8 0.556
Prepregnancy BMI, kg/m?, mean+SD 22.1+3.4 21.2+3.4 22.9+3.4 0.104
Recent BMI, kg/mz, mean+SD 25.9+3.9 25.7+4.3 26.1+£35 0.713
Total weight gain, kg, mean+SD 10.5+4.3 10.4+4.4 10.7+4.3 0.836
Gravidity, median (IQR) 2.0(2.0,3.0) 2.0(2.0,3.0) 3.0 (2.0,3.0) 0.329
Parity, median (IOR) 1.0 (1.0,2.0) 1.0 (1.0,2.0) 1.0 (1.0,2.0) 0.670
Abortion, median (IQR) 0(0,0) 0(0,0) 0(0,0) 0.220
Gestational age, weeks, median (IQR) 39.0 (38.0,40.0) 39.0 (38.0,40.0)  39.0 (38.0,39.5) 0.948
Presenting symptoms

- Labor pain, n (%) 40 (95.2) 20 (95.2) 20 (95.2) 1.000

- Mucous bloody show, n (%) 8(19.0) 5(23.8) 3(14.3) 0.697

- Membrane ruptured, n (%) 8(19.0) 5(23.8) 3(14.3) 0.697
Initial cervical dilatation, cm, median (IQR) 4.0 (2.0,5.0) 4.0 (2.0,5.0) 4.0 (2.0,6.0) 0.703
Prostaglandin E2 administration, n (%) 5(11.9) 2(9.5) 3(14.3) 1.000
Oxytocin administration, n (%) 13 (31.0) 7(33.0) 6 (28.6) 0.739
Pethidine administration, n (%) 6(14.3) 1(4.8) 5(23.8) 0.184

BW; body weight, BMI; body mass index

*P-value for comparison between the two treatment groups, using chi square test, independent t-test,
and Mann-Whitney U test for categorical, normally and non-normally distributed continuous variable

respectively.
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Table 1 shows clinical and obstetric characteristics of participants, overall and by treatment
groups. The demographic characteristic including age, education, occupational status, religion, medical
treatment rights was comparable between groups. Obstetric characteristics including gravidity, parity,
gestational age, pre-pregnant and recent BMI, total weight gain, number of ANC, gestational age at first
ANC were comparable between groups. Intrapartum period, 95.2% of participants came with labor
pain as a presenting symptom. With the median initial cervical dilatation of 4 cm, labor progression
was comparable as demonstrated that latent phase, active phase, and second stage duration was not
different between groups. There was no difference in administration of prostaglandin E2 for induction,
oxytocin for augmentation and pethidine for sedation between groups. All participants vaginally delivered
their neonates spontaneously without assisted operative procedure. After mediolateral episiotomy was
done to assist fetal head delivery, all participants had second degree of perineal injury. All episiotomies
were sutured by staffs, residents, or nurses without significant difference between groups. With the same
technique of repair, the median suturing time was 13.5 minutes, and not different between groups.

Table 2 : Effectiveness of pain relief during postpartum of participants, by treatment groups (N=42)

Total (N=42) 2% Lidocaine Lidocaine- P value*
injection (N=21) prilocaine cream
(N=21)
Pain score when 3.2+2.7 4.6x2.9 4.0+2.6 0.524
finish repairing,
mean=SD
Pain score at 6 29+1.3 4.7+25 2.8+1.9 0.010
hours after delivery,
mean=SD
Pain score at 12 29+15 3.8+2.4 2.6+1.9 0.080
hours after delivery,
mean+SD
Pain score at 18 2317 3.3x1.9 2.0+1.7 0.031
hours after delivery,
mean=SD
Pain score at 24 1.43+0.96 2.8+1.6 1.1+0.8 <0.001
hours after delivery,
mean=SD
Need of additional 10 (23.8) 4 (19.0) 6 (28.6) 0.469
analgesia, n (%)
Time to first 15.3+7.5 15.0+£7.5 15.5+8.2 0.925
additional analgesia,
hours, mean+SD
Activity-disturbing 0.676
effect, n (%)
- Not affected 7 (16.7) 3(14.3) 4(19)
- Minimal 26 (61.9) 14 (66.7) 12 (57.1)
affected
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Total (N=42) 2% Lidocaine Lidocaine- P value*
injection (N=21) prilocaine cream
(N=21)
- Moderate 7(16.7) 2(9.5) 5(23.8)
affected
- Marked 2(4.8) 2 (9.5) 0(0.0)
affected
Worrying level, n (%) 0.798
- No worrying 21 (50.0) 11(52.4) 10 (47.6)
- Minimal 19 (45.2) 9 (42.9) 10 (47.6)
worrying
- Moderate 2(4.8) 1(4.8) 1(4.8)
worrying
- Marked 0 (0) 0(0) 0(0)
worrying
Satisfaction, n (%) 0.518
- Minimal 5(11.9) 2(9.5) 3(14.3)
satisfied
- Moderate 13 (31.0) 9(42.9) 4(19.0)
satisfied
- Very 24 (57.1) 10(47.6) 14(66.7)
satisfied
Satisfaction level 4.0 (3.0,4.0) 3.0 (3.0,4.0) 4.0 (3.0, 4.0) 0.355
(scales of 0-4),
median (IQR)

*P-value for comparison between the two treatment groups, using chi square test, independent
t-test, and Mann-Whitney U test for categorical, normally and non-normally distributed continuous
variable respectively.

Figure 2 Pain scores evaluated at immediately finish episiorrhaphy, 6, 12, 18, and 24 hours
postpartum, by treatment groups (N=42)
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Table 2 shows that lidocaine prilocaine cream group had significant lower pain scores evaluated at
6, 18, and 24 hours postpartum when compared with lidocaine injection group but had no difference at
immediately after finish suturing and 12 hours postpartum (Figure 2). There was comparable additional
analgesic required at the median of 15 hours postpartum between groups. Most participants reported
minimal disturbing-activity effects (61.9%), minimal worrying level (95.2%) and very satisfied experience
(57.1%). There was no significant difference in disturbing-activity effect, worrying and satisfaction level
evaluated at 24 hours postpartum. There was no report of side effects or allergy of investigating drugs
in participants and their neonates.

Table 3 Maternal and neonatal outcomes, by treatment groups (N=42)

Total (N=42) 2%Lidocaine Lidocaine- P value*
injection prilocaine cream
(N=21) (N=21)
Latent phase duration, 300 (180.0,480.0) 290 (180.0,450.0)  290.0 (180.0,450.0)  0.801
minutes, median(IQR)
Active phase duration, 85 (33.7,142.5) 65 (30.0,145.0) 100 (35.0,155.0) 0.472
minutes, median(IQR)
Second stage duration, 17.5(8.0,20.0) 18.0 (7.5,20.0) 12 (9.0,31.0) 0.433
minutes, median(IQR)
Perineal tear, n (%)
- First degree 0 0 0
- Second 42 (100) 21 (100) 21 (100)
degree
- Third and 0 0 0
fourth degree
Sutured person, n (%) 0.202

- Staff 1(2.4) 1(4.8) 0 (0)

- Resident 12 (28.6) 8(38.1) 4(19.0)

- Nurse 29(69.0) 12(57.1) 17(81.0) 0.202
Suture time, minutes, 13.5 (10.0, 20.0) 15.0 (10.0, 20.5)  11.0(10.0, 20.0) 0.594
median (IQR)

Blood loss, ml, 145.5+74.5 131.1+60.9 160.0+85.1 0.215
mean=SD

Maternal length of 2(2,3) 2(2,3) 2(2,3) 0.439
stay, days, median

(IQR)

Neonatal birthweight, 3028.0+252.0 3125.0+410.5 3073.3+249.8 0.090
grams, mean=SD

Neonatal head 33.0 (32.0,34.0) 33.0 (32.0,34.0) 32.5(32.0,34.0) 0.654
circumference, cm,

median (IQR)

Apgar at first minute, 9.0 (8.8,9.0) 9 (8.5,9.0) 9 (8.5,9.0) 0.932
median (IQR)

Apgar at 5 minutes, 10 (10,10) 10 (10,10) 10 (10,10) 1.000
median (IQR)
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Total (N=42) 2%Lidocaine Lidocaine- P value*
injection prilocaine cream
(N=21) (N=21)
Apgar at 10 minutes, 10 (10,10) 10 (10,10) 10 (10,10) 1.000
median (IQR)
Neonatal ward, n (%) 0.606
- Stay with 38 (90.5) 18 (85.7) 20 (95.2)
mother
- Pediatric ward 4 (9.5) 3(14.3) 1(4.8)
Neonatal length of 3(2,3.3) 3(2,3.5) 3(2,3.5) 0.574
stay, median(IQR)
Neonatal complication, 5 (11.9) 4 (19.0) 1(4.8) 0.343
n (%)
- Delayed 1(2.4) 1(4.8) 0(0.0)
adaptation
- Omphalitis (24 1(4.8) (0.0)
- Jaundice a7 1(4.8) (4.8
- Meconium (2.4 1(4.8) (0.0)
aspiration
syndrome
Respiratory support via 4 (9.5) 3(14.3) 1(4.8) 0.606

oxygen box, n (%)

*P-value for comparison between the two treatment groups, using chi square test, independent t-test, and

Mann-Whitney U test for categorical, normally and non-normally distributed continuous variable respectively.

Table 3 shows delivery outcomes. Postpartum
maternal complications were comparable
between groups as demonstrated that estimated
blood loss and length of stay were not significantly
different, with no report of puerperal infection
or episiotomy wound infection. For neonatal
outcomes, the birthweight of neonates was
not different between groups with the mean of
3028 grams. The median Apsgar scores at 1, 5,
10 minutes were 9, 10, 10, respectively, and not
significantly different between groups. Most of
neonates (90.5%) with no complication stayed
with mother until discharge in 3 days. There were
5 neonates had minor neonatal complications
such as delayed adaption, omphalitis, jaundice,
meconium aspiration, and 4 neonates required
respiratory support with oxygen box. However,
there was no significant difference in neonatal
complications between groups.

a4

Discussion

In this two-arm paralleled-group randomized
controlled trial, topical lidocaine prilocaine
provided better pain relief of episiotomy wound
within 24 hours postpartum when compared with
lidocaine injection. This trial could demonstrate
significant effect of topical lidocaine prilocaine
to relieve episiotomy pain at 6 hours, 18 hours,
and 24 hours postpartum. However, topical
lidocaine prilocaine could not show significant
effect in other aspects such as additional analgesic
required, pain-disturbing activity effect, worrying

level, and satisfaction level.
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Although, vaginal delivery accompanying
with episiotomy accounted for more than half of
total route of delivery in Thailand, management
of postpartum pain regarding to perineal pain
was a relatively neglected area of clinical
research. There were many factors © attributing
to perineal pain following vaginal delivery
with episiotomy such as instrumental-assisted
delivery, type of episiotomy, degree of perineal
tear and anal sphincter involvement, duration

9 suture

of suturing, technique of suturing ©
material used ", and maternal experience. This
study included only multiparous participants
who experienced at least once vaginal delivery,
delivered spontaneously, and had second degree
perineal tear. All participants were sutured in the
same technique, and same suture material, with

non-significant different suturing duration.

Even though, local anesthesia by injection
of lidocaine remains a main stay for pain relief
of perineal pain during episiorrhaphy and
postpartum for several decades, topical form
of anesthetics has emerged as an alternative for
many minor operations especially dermatological

10, 14-16

operations and pediatric surgery . Despite
its price and its availability in all hospitals,
lidocaine infiltration had some disadvantages
such as unavoidable pain during administration,
need skilled-operator, cause tissue edema, and
increase risk of toxicity if accidentally intravascular
injection. The advantages of topical lidocaine
prilocaine cream included the localized action
with negligible systemic absorption, ease of
administration, painless application, and absence
of edema that distorts wound margins in repairs. In

12,24)

addition, recent studies “*** supported safe use of

lidocaine prilocaine cream for mucosal anesthesia.
Furthermore, lidocaine prilocaine cream exerted
only local effect, had no neonatal risk from
systemic absorption, could use as conjunction of
paracetamol or nonsteroidal anti-inflammatory
drugs (NSAID) for pain relief postpartum, and
could limit opioid use for breakthrough pain when

analgesia becomes inadequate.

The anesthetic effect of lidocaine prilocaine
cream depends upon the application time and

a7

the dose ", its effect to relieve pain postpartum

still be investigated. For its effect at the time of
suturing, the previous data still inconclusive ©'##?.
In this study, we could not demonstrate significant
effect when compared with standard infiltration
of lidocaine. This might be explained that
lidocaine prilocaine cream has rapid absorption
through genital mucosa, so it should be applied
at least one hour before procedure *®. This
study shows the significant pain reliving effect
at 6 hours postpartum but could not show
significant efficacy at 12 hours postpartum which
were different from previous study . This
might be due to only one-time applying and
increased participants’ activities such as walking
and nursing baby. Furthermore, the pain at 12
hours postpartum might have other sources
such as uterine contraction which response to
NSAID or complicated external hemorrhoid that
nonpharmacological methods e.g., cold pack, sitz
bath, and laxative should be added. Furthermore,
the significant effect of lidocaine prilocaine cream
at 18, and 24 hours postpartum might result from
multiple factors including the additional analgesic

which approximately 15 hours in this study.
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Pain is a complex nervous system function
providing the body a signal of potential or
actual injury. Human experience of pain is a
mixture of physical, cognitive, emotional factors
influenced not only by the source of pain
but also by factors such as fear and previous
experience with pain . Oxytocin can also act

as an inhibitory neurotransmitter *”

and may
help reduce the amount of pain during lactation.
This might explain the findings in this study that
showed significant pain relief at 18 and 24 hours

postpartum.

Previous systematic review *” found that more
women experienced pain relief with paracetamol
compared with placebo. This finding consistent
with this study that additional one-dose
paracetamol was request for analgesia at mean
time of 15 hours postpartum. Although, there
is no difference in pain-disturbing activity, the
muscles in the perineum are involved in daily
walking, bending down, squatting, urination, and
excretion. The participants in this study favor of
lidocaine prilocaine cream which consistent with
previous study “”. This mainly cause by its easy

use, and pain-free administration.

Our study was among the first studies in
Thailand examining the effect of lidocaine
prilocaine cream for postpartum perineal pain
relief, using vigorous randomized control trial
design with complete follow-ups and a standard
intention-to-treat analysis. However, a few
limitations should be considered. First, there
might have other factors affecting outcomes
that did not mention in this study. Second, even
sample size is adequate to answer the main
objective, more participants should be included
for answer other objectives. Lastly, it was not

46

possible to blind participants and healthcare
providers due to the nature of intervention,
systematic difference in co-interventions
between treatment groups (performance bias)
may be possible.

According to the benefit of lidocaine
prilocaine cream, it might be considered as
an alternative analgesic used postpartum. The
proper dose and timing of administration cream
for 3 or more perineal tear remained unknown.
Further research might focus on its appropriate
dose, and its effect for relief postpartum pain in
comparison with other novel topical analgesics
that used in other surgery.

Conclusion

Topical lidocaine-prilocaine cream applying
at episiotomy wound was effective in pain relief
of episiotomy wound in 24 hours postpartum
without significant maternal and neonatal
complications.
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Abstract

Objectives: To investigate the efficacy of topical lidocaine-prilocaine cream and 2% lidocaine infiltration
in pain relief of episiotomy wound during postpartum.

Materials and Methods: During September 24" 2022 to December 4™ 2022, there were 779 pregnant
women admitted to the labor room in Sunpasitthiprasong Hospital with spontaneous labor. After
exclusion, 42 pregnant women were recruited into this study and randomized into two groups: 1) 2%
lidocaine hydrochloride (HCL) infiltration (n=21) or 2) topical lidocaine-prilocaine cream application (n=21).
Participants who were assigned to the 2% lidocaine HCl infiltration were injected at the perineum along the
anticipated episiotomy site with 10 ml of 2% lidocaine 5 minutes before performing episiotomy. Another
10 ml of 2% lidocaine was injected at the episiotomy wound after delivery of the fetus. Participants who
were assigned to the topical lidocaine-prilocaine cream group had 10 cm®-area of 10-gm cream applied
outside of the perineal area when cervical dilatation was 9 cm or more. Another 10-gm of prilocaine-
lidocaine cream was applied to the episiotomy wound either along the vaginal mucosal laceration or
outside of the perineal skin after episiotomy and delivery of fetus. The baseline characteristics and clinical
data of participants were obtained. The outcomes such as pain score using 10-cm visual analogue scale
(VAS) were evaluated immediately after finishing episiorrhaphy and at 6, 12, 18, 24 hours postpartum.
Need of additional analgesia, time to request for additional analgesia, level of activity-disturbing effect,
level of worrying of episiotomy wound and level of satisfaction were compared.

Results: The total 42 multiparous women, gestational age of 37-42 weeks, with singleton fetus in cephalic
presentation were included. There were comparable between groups in clinical, obstetric characteristics
and labor progression. All participants had spontaneously vaginal delivery with mediolateral episiotomy
to assist delivery of fetal head. With second degree perineal tear in all participants, the lidocaine
prilocaine cream group had significant lower pain scores evaluated at 6, 18, and 24 hours postpartum
when compared with lidocaine injection group but had no difference at immediately after finish suturing
and 12 hours postpartum. There was no report of postpartum hemorrhage, puerperal infection, infected
episiotomy wound, or side effects from the investigating drugs. There was no difference in birthweight and
Apsgar scores at 1, 5, 10 minutes of neonates between groups. There was no report of specific neonatal
complications related to investigating drugs

Conclusions: Topical lidocaine-prilocaine cream applying at episiotomy wound was effective in pain relief
of episiotomy wound in 24 hours postpartum without significant maternal and neonatal complications.

Keywords: Lidocaine infiltration, Lidocaine-prilocaine cream, episiotomy, postpartum pain relief
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Introduction

Although, vaginal birth is the safest route
of delivery, the nulliparous parturient who
had no experience, might worry about pain
during the time of delivery. There are many
affecting factors involving in successful vaginal
birth such as power, passages, passengers,
position, physical condition and psychological

condition *#3*

" Unbalancing of these factors
can lead to prolong delivery, more labor pain,
increase assisted operative vaginal delivery,
more neonatal and maternal complications.
The unsuccessful vaginal birth leads to the
increasing rate of Cesarean delivery and its
related morbidity. According to the rising of
unnecessary Cesarean section in developing
countries, World Health Organization (WHO)
recommended that Cesarean rate should not
exceed 15% “. In Thailand, rate of Cesarean is
increased from 17.4% in 2000-2008 to 32.7%
in 2015-2016 “ which is higher than other Asian
countries. There are medical and non-medical
methods used to alleviate pain and promote
progression of vaginal delivery. The medical
pain relief is effective and able to quickly
reduce pain, but it also has adverse effects on
the pregnant women and fetuses. There are
many reported non-medical methods ”, such as
reflexology, hot compression, breathing exercise,
abdominal massage and matermnal positioning ©.

The maternal positioning such as walking,
sitting, lying down, or lateral decubitus is safe
and allowed to use during first stage of labor
in low-risk parturient **V. Moreover, there is
evidence that walking and upright positions
in the first stage of labor reduce the length of
labor "', Maneevade is the combination of
Chinese, Indian and Thai traditional medicine
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invented by Arjan Prasit Maneejiraprakarn.
Maneevade about balancing body posture can
reduce time of labor and help in progression of
labor ***'¥_ This original Maneevade composed
of exercise in 7 positions (hand to hand, dough
milling, take off the shirt, rowing, release energy,
stand and walk) in latent phase of labor and
one butterfly position in active phase of labor
which performed until fully dilatation of cervix.
There are very few trials reported efficacy
and complications of this complex exercise.
Therefore, this study aimed to evaluate the
efficacy of “butterfly” positioning Maneevade
during active phase compares with standard
care to reduce the duration of active phase. The
secondary outcomes were effects on pain relief
and delivery outcomes.

Materials and Methods

This 2-arm parallel-group randomized
controlled trial was conducted in the labor
room at Sunpasitthiprasong Hospital, Ubon
Ratchathani, Thailand from June 8", 2020 to
August 15" 2020. The nulliparous singleton
pregnant women, aged 15-34 years, 37-41 weeks
of gestation, cephalic presentation, who were
in labor with cervical dilatation of 3-6 cm and
intact membranes were invited to participate in
this trial. The women who received induction
of labor, had a history of hypertension or
diabetes mellitus, had the height less than 140
cm (short stature), had emergent condition
requiring Cesarean section, had fetal anomaly
or dead fetus were excluded. This study was
registered at http://www.thaiclinicaltrials.gov
(TCTR20200712003) and was approved by the
Sunpasitthiprasong Hospital Ethics Committee
(Ref. no: 034/2563).
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After giving written informed consent,
baseline sociodemographic data, such as age,
occupation, and education were recorded.
Data on clinical and obstetric characteristics
including gravidity, gestational age, history
of abortion, history of curettage, body mass
index (BMI), estimated fetal weight, cervical
dilatation, interval of uterine contraction, pain
score at enrollment and at fully-dilated cervical
dilatation were obtained.

After enrollment, the participants were
randomly allocated into 2 groups: 1) intervention
group performed butterfly positioning
Maneevade for 20 minutes every hour until fully
dilatation of cervix or 2) control group received
standard obstetric care. Randomization numbers
were generated by Microsoft Excel version
2010 used random function into two groups.
The randomization identification was packed in
sealed opaque envelops which were picked in
order. The participants, research assistant nurses
who taught the intervention, and outcome
assessor (principal investigator) were not blinded
due to the nature of the intervention.

Intervention

The standard care is observing progression
of labor, continuous fetal monitoring, pain
controlling when pain score > 7 and cervical
progression < 5 cm, teaching breathing exercise
and psychological support. The intervention
included getting the practice butterfly positioning
teaching by nurses (research assistants) who
passed the training of Maneevade program.
The participants in intervention group start
performing butterfly positioning since the time
of enrollment that cervical dilated 3-6 cm.

The participants would practice this bu