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Aqueduct of Sylvius lagtsinatin Phase Contrast Cine
MR Imaging

FIS1IYNS DVALKA dN.u.
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Abstract: Analysis of Cerebrospinal Fluid Flow
Quantification though Aqueduct of Sylvius using
Phase Contrast Cine MR Imaging

Sarayut Wonglao, B.Sc.

Department of Radiology, Neurological institute of Thailand, Thung Phaya Thai, Khet
Ratchathewi, Bangkok 10400

(E-mail: sr-wonglao@outlook.com)

(Received: July 4, 2018; Revised: September 14, 2018; Accepted: October 19, 2020)

Background: Neurological institute of Thailand has a high frequency of cerebrospinal fluid (CSF flow)
quantification through aqueduct of sylvius so we were performed the difference region of interest (ROI) measurement
comparable to standard while doesn’t take a long time of post-processing. Objective: To evaluate compare the
results of each ROl measurement and post-processing time to standard. Method: The retrospective study of the
50 patients with and without suspected Normal Pressure Hydrocephalus (NPH) who had 2D Phase Contrast cine MR
Imaging with MRI 3T since 2015-2017 from PACS in Radiology Department. The analysis of CSF flow measurement
has different ROl measurement include ROl 1 was performed automatic measurement in a circular ROI, manual
measurement for ROI 2 that allows to standard, 50%, 75%, 25% manual measurement of the data for the ROI 3,
4,5 in order and copy contours for the ROI 6. The ANOVA test was used to compare the values obtained each ROI
measurement with the SPSS statistical. Results: The values of the ROI 3, 4 and 6 were not statistically significant to
the ROI 2 and the ROI 6 was used post-processing time less than other ROl measurement. Conclusion: The ROl 6
was performed comparable precision to standard and shorter post processing time.

Keywords: Normal Pressure Hydrocephalus (NPH), CSF flow, Phase contrast cine MR Imaging, Aqueduct of sylvius

unAQ&d

niviae: andulsgamineniinsnsanyinauinu
mslvaveamailuaues (cerebrospinal fluid, CSF flow) ass
funs aqueduct of sylvius $1uAURIN LlBNST
sSuaziiuszansnw felddnnsesnuuunisia region of
interest (ROI) Wisuifisuifuguuuumsia ROl Mumnasgiu
Fanuszasd: ilenFeuiisunsinm CSF flow luaues a5
AL aqueduct of sylvius uiagguuuunisia ROl 3ndl
Auwiugwsufsaiunmsgiuwagldailiuig 500
LﬁuqmifﬁsL%wmaaﬁ'a;&aﬁawé’waqQ’ﬂaaﬁaaé’maﬁlaj
a4d® normal pressure hydrocephalus (NPH) 119533 MRI
3 Tesla MmeLALlA 2D phase contrast cine MR imaging

11 50 918 Aausd 2558-2560 MnszuuimLiutoyanm
M939d (PACS) voenguauuszamssdiven whunindn CSF
flow Tuguiuumsia ROI fluansnsiu 6 UuuulsuA ROI 1
¥n automatic 1ugunuu circle Wavin ROI 2 ¥ manual
Huguuuu dircle fiaman forfuguuuunistafignfesuandu
119551 ROI 3 A manual 50% vesdeya ROI 4 T manual
75% Yastoya ROI 5 A manual 25% vestayawag ROl 6 Ia
Tiuauagsumarituiome wdtheee ldanns
TuUFeuiieuiu legldlusunsumaada SPSS Tinsziatia
WUU ANOVA MntuthuansnuniuSeuiieusunatumsin
ROI tia: wudnen CSF flow usiazguuuun1sdn ROl Wisuliley
fugduuunsia ROI 2 %aLﬂuEULmums’j’ﬂﬁl,ﬂummgm Ny
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UuuUMTIA ROI 3, 4 uay 6 Tifianuuandneiunsada

SFeuanunsaldlii 3 sUuuUnTsIa ROl wagguuuunIsin
ROI 6 ldnantiesiaslunns post-processing #31: JULUY
33 ROI 6 ugunuums¥a ROI filsidn CSF flow Tignsies
wiugh WsuAssiuguuuunsinanasguuagldinailiuig
ARy amglnssaneaia ansveavarluaues
WALANTSMSIA phase contrast MRI, viothauesdasea

unuh

lesmsantuuszaming inisnsia magnetic
resonance imaging (!\/\RI)1‘14&3"13’3&1'171?1&5%@3@3&5&1 normal
pressure hydrocephalus (NPH) sagwnaiia 2D phase
contrast cine MR imaging Lﬁai’ﬂﬂ%mmmﬂwaﬂuaamaﬂu
@04 (cerebrospinal fluid, CSF flow) Ag3silUe aqueduct
of sylvius ¥38n153A1 CSF flow flanusuduann Tunns
UsziliunenSanmueiie wielsilden CSF flow ﬁgﬂﬁaq
wlusuasdeield

M3¥aAn CSF flow Tuusinn lud Fwudantae
(artifact) FAPRINMIAINM ANIEITes CSF flow way
1A region of interest (ROI) 7130 1Hudiu Haseivanilaz
AelAnanuAa IR deueInIsInan CSF flow Vil lsand
ligndfes Tnstamnzauinves ROI ¥a Fsdnwaiznisinge

N3NAVUINTBIAAZUARATIALLANA1TULAEN1TIA RO
TinweRnuveunuesdygas CSF flow 7N phase images
fuenuagldannu wielsilsiiignies wiughy ns ¥
ROI wsiag phase images fed1UT0TEYVBULUAREYEY DU
CSF flow leagnedaiau 21neuideass Charnchaowanish!
wuinsind CSF flow laglddoya magnitude images
aU1505zYToURdY I CSF flow lapgnednan wiiug
waziwelieunnIteya phase images
NNITANYIUITBLAZLUTIULRBUAUIWITEDUY
nmsAnwmudtlidauidelaieuiisusvuuunsin
ROI wuusnee isgausnniluauidodienain e1aasiiles
menauauUsEansdive1inisvii post-processing 3143
- o = < = a a v & = &
110 WensunasLazivszansaim asudadu
el' o aw & va o o
uwensinidell lnedideeanuuun1sin CSF flow Tu
FULUUMTIn ROl uansinaiiy 6 JULUUTIvaguluuanm sy
v - o g v ' - = o
e Wiemsuuuunsia RO Aildhatlaiuny wWisuidleuiiv
JULUUNTTIA ROI Uy manual 9N phase images Tiwed
vouLndayey1as CSF flow (Ul 1) Wluguuuunisindivaie
Nddsuuziuezeniudunnsgudddna dwedu
wwInalunsina CSF flow Tumiignuuagineunsau il
wnyaanshdnanssdinaila

Uil 1 M50 ROI Asssumisiined

aqua:3sms

mafiudeyadeunaa (retrospective) ne38dugtae
flasdouaslaiasdy NPH Rousil 2558-2560 $1uau 50 18 71
Ié¥umsnsiaiaies MRI 3 Tesla(T) B¥o siemens Ju skyra
paewmatia 2D phase contrast cine MR imaging 31nTgUU

pictures achiving and communication system (PACS) U84

16 [ )1sarsnsunisiwmne U
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YY)

Udtyeyrad CSF flow

nauuUsEamIIEIngl s post-processing 3nf1 CSF
flow Tuaues Assfiumis aqueduct of sylvius Famedlail
vhnssaagasluui transverse fiRsanity aqueduct of
sylvius'® (E‘U‘ﬁ 2) wazld cardiac gating #U pulse rate Tu
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Vv
N o

gﬂﬁ 2 Myns9EUnelunl transverse MRaa1niiu aqueduct of sylvius (fis: http//doi.org/10.3174/ajnr.AG124)

dmiumsilmes (parameter) Tun1snsiagUaely
time repetition (TR) / time to echo (TE) 83/10 ms, flip
angle 15 degree, thickness 6 mm, field of view (FOV)
160x160 mm?, matrix size 256x205, average 1, calculate
phases (40 phases) kag velocity encoding (VENC) 4, 6, 8,
10 uag 12 cm/sec

aA1 CSF flow Tuauss aseiumis aqueduct of
sylvius Tngtinssd@nsunme 1 AU lRn1gn1enusEUUUsTEm
T41Usunsu areus 183USEW siemens Tnendon VENC il
deyyrau CSF flow ﬁﬁqﬂLLazlﬁﬁ artifact (phase aliasing)’
(U7 3 wains phase aliasing) iiinannanIafiaerisdeya
magnitude images ag phase images (gﬂﬁ 4) Usznauny
Tun133n ROI 1u3ﬂuwshméﬁ5

1. ROI 1 (propagates) iaLUUSALULA (automatic)
Juguuuuanay (crcle) Tiwedtuveumvesdoyayias CSF
flow uiliiUsunsainlmesianue

2. ROI 2 SLowwianan (manual)®® L*ﬂugmm‘u circle
Tinediureuunvesdayans CSF flow 0 phase images
wsglianuuiug dndedouaznatsy 1uideuuzih
fearduzuuuunisia RO ﬁgﬂﬁmuamﬂummyu

3. ROI 3 30 50% veeteya WWuguuuu circle Tinef
AurauURvesdy I CSF flow Tudnwauzin 1 ad u 1
ada aduiy

4. ROI 4 ¥n 75% vostoya \Huguuuu circle Tined
AurauUnvesdyyIn CSF flow Tudnwazin 3 ad u 1
ada aduiy

5. ROI 5 9 25% vostoya \Huguuuu circle Tined
fureunvasdayias CSF flow ludnwairdn 1 ads iu 3
ada aduiy
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A

B

gﬂﬁ 4 A. magnitude images Wag B. phase images

6. ROl 6 (copy contours)® ALUTIUUIALAZAIMAU
Winfuiavan Juguuuu circle limedfureuwnvesdyao
CSF flow

mﬂﬂ?uﬁ’uﬁﬂmﬁhqq filgannsTndn CSF flow 2 50U
uriazseusTEEYng 1 e ilelldAnTigndes usiugunniian
wiiuiindiade (Mean) sinae deil

Velocity

- Peak velocity (PV) (cm/sec)

- Average velocity (AV) (cm/sec)

Flow

- Average flow over range (AFR) (ml/sec)

- Average flow per minute (AFM) (/min)

- Forward volume (FV) (ml)

- Reverse volume (RV) (ml)

- Net forward volume (NFV) (ml)

- Net forward volume/body surface area (NFV/
BSA) (ml/m?)

Area

- Average area (AA) (mm?)

- Maximum area (mm?)

- Minimum area (mm?)

nanaislunisia ROI

e fildainnsTac CSF flow wSeuiiiey
winzgUuuuunsin ROI g ldlusunsun1eadia SPSS (statistics
package for social sciences) AATIEERALUY analysis of
one way variance (ANOVA) 2ilanuuan@1ans e liunnmng
agnafifuddymadffisesu 0.05

Wa

HaNTATIEdayanuINAn Velocity, Flow wag
Area ngUNUUNTTIA ROI 4 6 UuUMTIn Sidiade (mean)
uazALDBULLIATEIU (standard deviation: SD) Tagen PV
A1 mean (SD) Wiy 5.797 (2.251), 5.893 (2.236), 5.857
(2.230), 5.880(2.242), 5.726 (2.190) uaz 5.877 (2.241) cm/sec
A1 AV WU 0.489 (0.356), 0.454 (0.172), 0.480 (0.179),
0.483 (0.192), 0.595 (0.210) waz 0.397 (0.151) cm/sec
A1 AFR AU 0.011 (0.010), 0.023 (0.015), 0.025 (0.017),
0.024 (0.016), 0.032 (0.020) waz 0.022 (0.013) mU/sec
A1 AFM winfiu 0.001 (0.001), 0.001 (0.001), 0.002 (0.004),
0.002 (0.001), 0.002 (0.001) waz 0.001 (0.001) /min A1 FV
wirfu 0.033 (0.041), 0.063 (0.049), 0.061 (0.046), 0.061
(0.047), 0.060 (0.045) wag 0.061 (0.049) ml A1 RV WU
0.024 (0.033), 0.043 (0.038), 0.041 (0.036), 0.041 (0.037),
0.035 (0.032) wag 0.043 (0.039) ml A1 NFV Wiy 0.010
(0.011), 0.019 (0.013), 0.020 (0.014), 0.020 (0.014), 0.025
(0.016) waz 0.018 (0.012) ml A1 NFV/BSA wifiu 0.006
(0.007), 0.011 (0.008), 0.012 (0.009), 0.011 (0.008), 0.014
(0.010) waz 0.010 (0.007) ml/m’ wazA1 AA Wiy 0.338
(0.331), 0.051 (0.026), 0.051 (0.025), 0.050 (0.026), 0.052
(0.025) waz 0.058 (0.034) mm? AAEITU A5199 1
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M13799 1 A1 mean, SD, min ag max ¥83f1 CSF flow NFULUUMTIA ROI 14 6 Ukuun1sin

ROI 1 ROI 2 ROI 3 ROI 4 ROI 5 ROI 6
A1 CSF
flow mean min mean min mean min mean min mean min mean min
(SD) max (SD) max (SD) max (SD) max (SD) max (SD) max
Velocity
PV 5.797 1.965 5.893 2.050 5.857 2.050 5.880 2.050 5.726 1.930 5.877 2.050
(cm/sec)  (2.251) 10.690 (2.236) 10.690 (2.230) 10.690 (2.242) 10.690 (2.190) 10.690 (2.241) 10.690
AV 0.489 0.039 0.454 0.008 0.480 0.068 0.483 0.031 0.595 0.166 0.397 0.014
(cm/sec)  (0.356) 2.042 (0.172) 1.140 (0.179) 1.080 (0.192) 1.255 (0.210) 1.180 (0.151)  0.956
Flow
AFR 0.011 0.001 0.023 0.000 0.025 0.002 0.024 0.001 0.032 0.006 0.022 0.001
(mUsec)  (0.010) 0.046 (0.015) 0.077 (0.017) 0.100 (0.016) 0.087 (0.020) 0.107 (0.013) 0.076
AFM 0.001 0.000 0.001 0.000 0.002 0.000 0.002 0.000 0.002 0.000 0.001 0.000
(Vmin) (0.001) 0.004 (0.001) 0.004 (0.004) 0.028 (0.001) 0.006 (0.001) 0.006 (0.001) 0.004
Fv 0.033 0.002 0.063 0.012 0.061 0.012 0.061 0.012 0.060 0.012 0.061 0.012
(mb) (0.041) 0.233 (0.049) 0.254 (0.046) 0.252 (0.047) 0.252 (0.045) 0.236 (0.049) 0.252
RV 0.024 0.000 0.043 0.006 0.041 0.006 0.041 0.006 0.035 0.006 0.043 0.007
(ml) (0.033) 0.170 (0.038) 0.186 (0.036) 0.168 (0.037) 0.178 (0.032) 0.150 (0.039) 0.186
NFV 0.010 0.001 0.019 0.000 0.020 0.002 0.020 0.001 0.025 0.004 0.018 0.001
(ml) (0.011) 0.063 (0.013) 0.068 (0.014) 0.082 (0.014) 0.074 (0.016) 0.086 (0.012) 0.066
NFV/BSA 0.006 0.001 0.011 0.000 0.012 0.002 0.011 0.000 0.014 0.002 0.010 0.000
(ml/m?) (0.007) 0.042 (0.008) 0.044 (0.009) 0.055 (0.008) 0.048 (0.010) 0.056 (0.007) 0.043
Area
AA 0.338 0.018 0.051 0.020 0.051 0.020 0.050 0.020 0.052 0.021 0.058 0.018
(mm?) (0.331) 1.230 (0.026) 0.154  (0.025) 0.151 (0.026) 0.158 (0.025) 0.156 (0.034) 0.172

PV = peak velocity, AV = average velocity, AFR = average flow over range, AFM = average flow per minute, FV = forward volume,

RV = reverse volume, NFV = net forward volume, NFV/BSA = net forward volume/body surface area, AA = average are

dleiUSsuiisuauuysusiue mean vasr Velocity,
Flow uag Area mg levene’s test lagauuUsusIuges
A1 AV, AFR uag NFV agneiles 1 ¢ unnsnsegeiidedidgnia
adRTisEeU 0.05 wariisysu 0.001 duSur AA MnEAIL
Ilifiauaud® homogeneity of variance d@3ufn PV, AFM,
FV, RV uag NFV/BSA dfiaauauU® homogeneity of variance
desmnlifimnuuandsegnaiitedfmeada ndurhms
Wisulguauuanaemn Velocity, Flow uag Area lag
14atid one-way ANOVA uaaguen PV lae F iinfiu 0.042,

p > 0.05 (p = 0.999) A1 AV lgien F iy 5.938, p < 0.05
(p = 0.001) A1 AFR 1A F 1infiu 12.981, p < 0.001 (p =
0.000) A1 AFM ladn F iy 2.951, p < 0.05 (p = 0.013)
A1 FV leAn F v 3.164, p < 0.05 (p = 0.008) A1 RV l¢iAn
F iy 2.200, p > 0.05 (p = 0.054) A1 NFV leien F iy
8.448, p < 0.001 (p = 0.000) A1 NFV/BSA ladn F winriu
6.062, p < 0.001 (p = 0.000) wazA1 AA 19iA F 11 7.693,
p < 0.001 (p = 0.000) M54 2
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A191991 2 wan1siUTBUiBUANULANAI9AT mean VB9A1 Velocity, Flow wag Area (N = 300)

Velocity waeAuLUsUIIU SS df MS F p-value
PV SENINNGY 1.046 5 0.209 0.042 p = 0.999
melungu 1464.319 294 4.981
33 1465.365 299
AV FEMINNGY 1.037 5 0.207 5.938" p = 0.001"
melungu 14.300 294 0.049
Eett 14.337 299
Flow wasAULUsUIIU SS df MS F p-value
AFR FEWINNGY 0.012 5 0.002 12.981° p =0.000"
melungu 0.073 294 0.000
Eett 0.084 299
AFM FENINaNgY 0.000 5 0.000 2.951 p =0.013"
melungu 0.001 294 0.000
33 0.001 299
FV FEWINNGY 0.033 5 0.007 3.164 p = 0.008"
melungu 0.618 294 0.002
33 0.651 299
RV JEWINNGY 0.014 5 0.003 2.200 p = 0.054
nelungs 0.378 294 0.001
33 0.392 299
NFV FENINGY 0.006 5 0.001 8.448" p = 0.000"
melungu 0.052 294 0.000
33 0.058 299
NFV/BSA FEMINNGY 0.002 5 0.000 6.062 p =0.000"
melungu 0.020 294 0.000
Eett 0.022 299
Area waIAUUTUTIUY SS df MS F p-value
AA JENINaNgY 3.399 5 0.680 7.693° p = 0.000"
melungu 5.553 294 0.019
Eett 8.952 299

“Welch Test, p < 0.05, 'p < 0.001

PMNNANITIUTIUTIBUAMULANAISAT mean VBIA1
Velocity, Flow wag Area wui1A1 AFR, NFV, NFV/BSA Way
AA Bg TR 1 6 unnsnsegaditeddaymeadfiszsiu 0.001
Wawfiszeiu 0.05 d1msum AV, AFM way FV Fetudsinnig
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A13797 3 WaN1SWSEUTIBUATINLANAN9AT mean YB3AT AV, AFR, NFV, kag AA 31n3Uuuunsin ROI 51 Wisuieuiu

JULUUNTTIA ROI 2 MES Dunnett’ s T3

i1 CSF Flow ROI 1 3 4 5 6
AV 2 -0.0352 -0.0260 -0.0292 -0.1407" 0.0570
AFR 2 0.0124" -0.0016 -0.0010 -0.0084 0.0019
NFV 2 0.0099 -0.0008 -0.0004 -0.0051 0.0014
AA 2 -0.2867" 0.0004 0.0013 -0.0010 -0.0066

p < 0.05, 'p < 0.001

M13197 4 HANSWIBUTBUAIULANAINAT mean YB3AT AFM, FV, Uag NFV/BSA 9n3Uwuun1sin ROI 186 WWSguiiiey

fluguuuun1s3n ROI 2 fae35 Tukey HSD

i1 CSF Flow ROI 1 3 4 5 6
AFM 2 0.0007 -0.0005 -0.0002 -0.0003 -0.0001
FV 2 0.0300° 0.0014 0.0020 0.0024 0.0013
NFV/BSA 2 0.0056" -0.0006 -0.0003 -0.0029 0.0008

p < 0.05, 'p < 0.001

HANSWIBULTIEUAILLANGAISAT mean 91NFULUY
n5in ROI 5188 WisuWlsuiuguuuumsia ROl 2 49A1
AV, AFR, NFV 4ag AA a3g35 Dunnett’s T3 wuldne AV
sUuuuMsia ROI 5 flemuuansnsegredifdfyynaada
58U 0.05 (p = 0.006) &A1 AFR uaz AA SULUUNTIA
ROI 1 fenuunnssetaifedfgnisadffisesu 0.001
(p = 0.000) uaefisEsu 0.05 (p = 0.001) dwiud NFV Tu
YULTINANSIUSE U UTDIA AFM, FV wag NFV/BSA feils
Tukey HSD Wudndn FV wag NFV/BSA JULuUnN"5ia ROI 1 8
AnauanAeEsditddyMaaRfiszdu 0.05 (p = 0.017
wag 0.008 AwaRU) d@ur1 AFM sULuuN153A ROI lifinay
uanFNIREITEEAENSEDRA

navesanaislunisia ROl wiagguuuy wuin
sUkuuMTin ROI 6 THaanadelunisin 40 3undl dewdu
sUuuumsin ROI ldalunsintiesdign musezuuuy
M¥ia ROI 1 19 54 Jundl ROI 5 T4aan 87 3unyl ROI 3
Taitaan 120 Fun?i ROI 4 Taitaan 180 Fundi wag ROI 2 Taiaan
234 U7 muEIRU

Sv1sau

wALANI59599 2D phase contrast cine MR imaging
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Abstract: In Vitro Anti-Proliferative Activity of

Cannabis Extract on Human Cancer Cell Lines
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Nonthaburi 11000
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Background: Cannabis is classified as a Schedule 5 substance under the Narcotics Act B.E. 2522. Among with
various modulatory effects of cannabinoids on body functions, two major cannabinoids are known to be used as
medicines. They are a psychoactive delta-9-tetrahydrocannabinol (THC) and non-psychoactive cannabidiol (CBD).
Currently, THC and CBD are advised to be used for treatment of a variety of medical conditions. Such as cell growth
inhibition, anti-inflammatory effects and tumor regression. Although, potential benefit can be found in the medical
condition above mentioned. The use of cannabis in some disease states such as cancer remain to be clinically
evaluated in both efficacy and safety aspects through systematic research before being generalized for routine use.
Objective: The purpose of this study to investigate the In vitro effects of cannabis extracts on 10 types of human
cancer cell line. Methods: Two cannabis extracts (high THC level and high CBD level) were kept in sterile bottles,
in refrigerator, until further use when it was dissolved in DMSO to give a stock solution, filtered and stored at 4 °C.
The small percentage of DMSO present in the wells (maximal 0.1%) was found not to affect the experiment. The
anti-proliferative activities of cannabis extract on cancer cell lines was determined by MTT assay. Results: To evaluate
the anti-proliferative activity of the cannabis extracts on 10 types of cancer cell line (lung cancer, breast cancer,
colorectal cancer, gastric cancer, cervical cancer, ovarian cancer, liver cancer, pancreatic cancer, cholangiocarcinoma
cancer, lymphoma cancer), the cells were treated with different concentrations of high THC level and high CBD level
for 72h and cell viability was determined using MTT assay. The results showed that all of cancer cell lines viability
significantly reduced in concentration and time dependent manner following treatment with the extract. The IC,,
of the high THC level values ranging from 10.80 +1.03 to 54.60+1.27 pug/mL, and exhibited very strong activity against
RBE with IC, values of 10.80+1.03 pg/mL. The IC., of the high CBD level values ranging from 6.00+1.16 to 26.00+1.37
pg/mL, and exhibited very strong activity against NCI-N87 with IC50 values of 6.00+1.16 pg/mL. Conclusions: The results
suggest that high THC level and high CBD level is a potent human cancer cells proliferation. Further investigations
are needed to elucidate the mechanism of anticancer actions.

Keywords: delta-9-tetrahydrocannabinol (THC), cannabidiol (CBD), Cannabis extract, Anti-proliferative, Human

cancer cell
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1.5 waduzisanuagn
anesiug Hela (ATCC® CCL-2")
1.6 Wwaduzi5esaly
aeug SK-OV-3 (ATCC® HTB-77")
1.7 waauztSswenivass
anewug RL (ATCC® CRL-2261")
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fadans> """
Y A
1NNITNAGBUANTANANYY1NUAT delta-9-
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lulpsnsurefiadans waduzisesdldaia Sk-OvV-3 fimu
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ANudNduyiniy 14.40+0.58 lulasnSudeliadans wad
wifatnungnulln Hela finvunduduindy 14.50+1.33
lulpsnSusefadans wasuzswenwin A549 finnududu
Wiy 15.20+0.55 lulasnSusiefiadans waduviSaUanvila
NCI-H1975 fianududuwindu 15.40+1.37 lulasnsusie
fiadans waduziSenvin NCI-H2170 fimnududuwii
17.20+2.00 lalpsniusedadans waduzissanldlvguaz g
wiinaiia HT 29 fienududusiiu 18.60+1.07 lulasndusie
fladdns uaviwaduSeiuaiin HepG2 Airmududuwiniu
19.8 +0.62 lulpsnSusiefiadans mudisu (st 1)

A15197 1 waAAuuduresansatadymiasadudinisasaiivinvearaduziielasesay 50

ArMududuvasasafafyyNausadues
a a I3 < 4
nssgiulnvaaduzisaliiosas 50

aneun FDaadusiS aqaﬁuﬁz 50% Inhibition Concentration (|C50) (ug/mU)
asafafuniis THC  ansafafgyeniid CeD
Tuusanaugs Tuusanauge
1 wzSealdvguagnnsmin - HT-29 30.00+0.64 18.60+1.07
HCT-116 40.20+1.68 12.80+1.90
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A1571991 1 HarANIdNturesansaian e sadudinsiasaiivlavessasuziselaiesas 50 (se)

Arnududuvasasanafyyfausadues
a a I3 < Yy
nssgiulnvasaduzisalisosas 50

a1 FRATARULLS anenug 50% Inhibition Concentration (IC, ) (pg/ml)
asafafundis THC  ansafafgyeniid CeD

Tuusanaugs Tuusanouge

2 LZFINTHNILOIMNS NCI-N87 42.20+1.16 6.00+1.16
AGS 22.40+1.32 13.00+0.31

3 wadizsen NCI-H1975 21.20+0.38 15.40+1.39
NCI-H2170 41.60+1.04 17.20+2.00

A549 26.80+1.94 15.20+0.55

4 waduz S MCF-7 20.40+0.16 11.20+0.88
HCC 1954 22.00+1.03 14.40+0.58

HCC 1937 27.80+1.47 9.80£0.20

5 \waduziseUInungn Hela 14.40+1.39 14.50+1.33

6 wadizgasily SK-OV-3 15.40+0.27 12.40+0.90

7 wadzSweshinis RL 54.60+1.27 26.00+1.38

8 SR HepG2 38.60+1.92 19.80+0.62

9 a3 adugey Capan-2 15.00+0.14 10.20+0.71
10 wadzSuterhd RBE 10.80+1.03 7.70+0.68
1 wadUnd Vero 62.50+0.45 14.20+0.99
IMR-90 46.40+0.67 13.80+0.87

S5v1sau ansafnfyaniidans THC Tutinaige ddanududu

mﬁé’faﬁlﬂumaﬁamqwémamwsaﬁ’mﬁ’iysuwfams
ETUé’?qmiLﬁ]’%igLﬁuimLLaxLﬁuﬁi’wmufmam,suaémﬁﬂwaaﬂmam
ansafnfyuiltlunsmaaey fe anslungu Cannabinoids
IGun arsafniauniiians delta-9-tetrahydrocannabinol
(THO) Tud3ungs wazansafadnyefifdans Cannabidiol
(cBD) lud3uugs virmsnageuly Human cancer cell
lines wavaa 10 wia WHur waduzdedldlngjuazmnsmin
aeug HT-29 waz HCT-116 wadusi3anssimize1msay
Wug NCI-N8T way AGS waduziSalonaieiug NCI-H1975,
NCI-H2170 waz A549 Lwaduzisusuuaeiug MCF-7, HCC
1954 uaz HCC 1937 waduziieUnungnaneug Hela wad
uzesdlvanetug SK-Ov-3 waduziiwiontivdesaneiug
RL wadueisadiuaneiug HepG2 waduziSaiugouateiug
Capan-2 wazwaduziaiedfiaeiug RBE (Wonaaoudn
nsisivlaveseadiiiognissendinuazauauysaives
LgaﬁuL%aéﬁaﬂLWﬂﬁﬂ MTT assay (3-(4,5-dimethylyhiazol-
2-yl)-2,5-diphenyl tetrazolium bromide) 3nAxaNSNARDU
wuingrdvesansadafyuiifians THC uag CBD luuSuna
a annsadufimasyiuinveasaduniine e
10 wilauzi3e

A& a v O a a ¢ & v vy
Mduiwwazdudenisiasyiivlnvengaduziselasovas 50
758 IC, Faue 10.80 +1.03 lulAsnuseliadang 09 54.60+
1.27 lulasnsunedadans Jeuseansamlunisdudavas
< & ) v v o A X
wzisaduldauseduanududuvesarsainiigadu (dose
dependent manner) FaWan1snadeunladonndsnunIs
= A a ' a a a v & a
Anw1du Anuinars THC fuszansamlunisdudenisiaiy
waruwUsdiuduuluwaduzis a1y Fudansiiy
SrnuluwaduziSaven®! SufansiiusuiuluwaduziSeiv
wazlwaauzisaiugau®? uananidamuinals THC @unsa
Fniniwadinuy waduziSaiuseu waswaduziSedld in
ASLUIUNITANYVBUIARLUUDLNONINTER
v o Al a a Y]
arsanaigeindas CBD Tuuiuiugs Miszduminy
WUty 3.906-1,000 lulasnsusedadans dA1AdNTUN
| a [ 3 a a '3 < %% =
Wudiwwardugimsiasaivlavessanuziisldiosas 50 wse
IC,, #ausl 6.00+1.16 lulasnSureladans fa 26.00+1.38
lulasnusiefiadans Feuseansamlunsduduvaduzisadu
lumusauanudutuvesansaiafiau (dose dependent
manner) anan1snageuiiladenndesiunisfinudus lne
WUEs CBD anunsadudanisiiusinuulueadugisadiuu®
fudanisiiuduiuluwadusiSsaued® dudainsiiudiuiulu

5,13,19

6,12

4,10,12
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waduziSlduazigaduziSwongnvunn’ fuganisiiudiuay

TumaauummnmaﬂLLauL%aauuLiasﬂ‘ug“‘ YanantganuIn

13 =3 3
@15 CBD mmmsuﬂuﬂw,snaammLmum waduziSaUan wwad
uzisnuAgN aziwaduziseslY anszuIuNSIMeve e
LUUBENENINTaee® 4 T1E

dasJ

nsAnwgristesensatatydenisiiudinisniaiule
wagiiuduvesaduzsilunasnnaass Nan1sVAGRUNUT
visvesensadinfywiidans THC way CBD TuuBunige fisedu
Ay 3.906-1,000 lilasnSusiefiadans annsadudanis
WaiulmvesaduyiSaiinme I 10 vinuzds Taeans
afnfyiifians THC TudSnaugs annsadudsmaasyiula
maawaauvﬁwammmawuﬁ RBE léAfian Tneiidn & um IC,+
SD Wiy 10.80+1.03 lulasniusiofiaddng uaﬂmnumwu
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Abstract: The Survival Rate of Thai Dental Implants
(Fun Yim) Retained Overdenture of the Royal Dental
Implant Project in Elderly Patients at Neurological
Institute of Thailand

Suwalee Thawornrungroj, D.D.S

Dental Department, Neurological Institute of Thailand, Rajavithi Rd., Thung Phaya Thai,
Ratchathewi, Bangkok 10400

(E-mail: suwalee5161@hotmail.com)

(Received: May 22, 2020; Revised: June 15, 2021; Accepted: June 25, 2021)

Background: Because of the Royal dental implant was the first Thai dental implant project that was developed
and produced by Thai people. Objective: This study was to evaluate the survival rate of Thai dental implants (Fun
Yim) retained overdenture of the Royal dental implant project in elderly patients which had been installed and
restored at Neurological Institute of Thailand since 2009 to 2012 (8-11 years results). Method: The data of 468
functioning dental implants from 234 subjects were collected. Clinical parameters were recorded including, bleeding
index, gingival index, probing pocket depth, mobility and bone loss from x-ray flim. Result: They showed the median
of bleeding index was 0.00 and Interquartile range (IQR) was 0.00-1.00, the median of gingival index was 0.00 and
Interquartile range (IQR) was 0.00-1.00, the median of probing pocket depth was1.00 and Interquartile range (IQR)
was 1.00-2.00, mobility was 2.8% , no bone loss was 53%, level boneloss < 25% was 36.8%, boneloss 25%-50%
was 8.5% and boneloss > 50% was 1.7%. The survival rate of implant was 94.6%. Conclusion: The survival rate
of Thai dental implants (Fun Yim) retained overdenture of the Royal dental implant project in elderly patients at
Neurological Institute of Thailand was 94.6%.

Keywords: Thai dental implant, Dental implants retained overdenture, The Royal dental implant project,
Fun Yim
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Abstract: Outcomes of Using the Guideline of Central
Line Care for Prevention of Central Line Associated
Bloodstream Infection in Neonatal Surgical Intensive
Care Unit at Queen Sirikit National Institute of Child
Health
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Background: Management of neonatal patients with inserted central catheters can lead to complications,
especially central line associated bloodstream infection (CLABSI). Objectives: The purpose of this research was
to study outcomes of the CLABSI rate after using the revised guideline for CLABSI prevention and to evaluate
the nursing processes along with the revised guideline at Neonatal Surgical Intensive Care Unit (NSICU). Methods:
The first step was to revise the traditional guideline for prevention of CLABSI. Implementation of the new revised
guideline was begun since 1* April 2019 including coaching for the nurses in NSICU and coordination with pediatric
surgeons, anesthesiologists and nurses in the operative room. The second step was to collect data from 2 volunteer
groups. The first group was neonatal patients, age 1-90 days, who were managed in NSICU with placement of central
venous catheter (CVQ) line. The patients were divided into 2 subgroups : 50 patients treated during the period of
1% April 2018 to 31* March 2019 and using the traditional guideline (subgroup 1 or control group) and 50 patients
treated 1* April 2019 and 31* March 2020 and using the revised guideline (subgroup 2 or experiment group). The
second volunteer group was 20 nurses who worked at the NSICU along with the revised guideline requirements
for management of 50 neonatal patients. Results: Demographic data of the patients in both groups were similar,
except gender and birth weight. The ratios of male to female were 23:27 cases in control group and 35:15 cases in
the experiment group. The ratios of low birth weight to normal birth weight were 60%: 40% in the control group
and 32% : 68% in the experiment group (p = .034) Rate of CLABSI of the control group was higher than this rate of
the experiment group with statistical significance (6.81 : 1.69 episodes per 1,000 indwelling CVC days : p=.025) The
CLABSI did not occur in all of the patients with placement of the PICC line of both groups. Neonatal patients with
intraabdominal operations and placement of central venous catheter tended to develop CLABSI, especially necrotizing
enterocolitis and gastrointestinal obstruction. Risk factors for CLABSI included placement of catheter near the central
vein, prolonged indwelling catheter days and patients with the problems of gastrointestinal operations. Evaluation

of the NSICU nurses revealed the accuracy of all nursing processes along with requirement of the revised guideline
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for CLABSI prevention over than 90% (range 92% - 100%). Conclusion: Using the revised guideline for prevention of

CLABSI could reduce the CLABSI occurrence approximately 4 folds in comparison with using the traditional guideline.

The guideline influenced to increase the accuracy of all nursing processes of the NSICU nursed over than 90% of

the guideline requirements.

Keywords: CLABSI, Prevention, Central venous catheter, PICC, Neonate, NSICU
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funsldaneamuvasaidonsidunans ileliansenmsuas
thszmedadymiesmommmelin wieldsuemsma
Unlsifissmeainameredsanisdaenssy orghaud 1-90
Tu wisithedu 2 ndudes

1.1 ngumuaulFuAftaemsnusniAnildsunissnm
TuNSICU uagldaneanunaanidonsdiunans i 1 wweu
2561 fia 31 A 2562 agdlduumienisufiRnstestiu
CLABSI i unafiutioyadounds Tteianmn 50 51

1.2 nquneaes taunguiemisnusniinludnuue
Fenfuldsunmssnulu NSICU faust 1 wwieu 2562 f 31
funaw 2563 lasunisguasnueunuimeujiinstesiu
CLABSI fiufuugslm $1uau 50 118 Wunsiiudeyaly
199t

2. wewradndnluvestas NSICU 20 audilsinng
uagtheildameamunasnidonsidunans faudt 1 e
2562 §ia 31 fluax 2563 auagUleusniianisn 50 e lag
fneunaindnfminsaesdung wasaafinaamnaded
fanssuivasaiuvaenions aundtieaznenagaiy
ViaoALEonMAILNA1

inesilofldlunside Usznoudhe

1. LLUUﬂuﬁﬂ%@uﬂaﬁ’muﬂﬂaGU’e]\‘i‘WﬁﬂLL‘jﬂLﬁﬂ‘ﬁ\‘iaaﬂﬂdu
Renfudeyainl msitedelse nmsldmeamunasnidons
guRnTsnireINIsiAin CLABSI

2. wuutuinnsudRniswenuia wuudunnniseh
se¥ansinideiiufuusstuluieununiug 2562 {3t
thiasesdlefldlunAdsluliinsinandinsavasunanin
wisiioTiavn 3 AU Usenause enmsdumdsunsaua
nsAnLde nenuradsEmihsruauNsRnte wasneUA
Asvaunsaliunisiniide egsas 1 au ldedvdieny
pssaiion 0.98 uasmenailssonadosile 0.9 9nns
Anwithsadlufeuliuiay 2562 Iaeyinnisdananisufus
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NuaukuIUTRn1sUesiu CLABSI vasnenu1aizndn
U 10 AU

msviinanisldaneaiunasndonddiunansiufus
TuaanTuguanwinuisfium sl aunsavilevislu NSICU
waz 1ewdn lnenusfaswnmg Manngusedntiuuas

& 6 a o a & a o adaa
9191300 NE Lazidygunnd dowvii 2 5A

1. Central venous catheter (CVC) line Apnsldane
g lUlunasidenmdiunaslaenssiviimne (ugular

. £ £% £ A o o . . =

vein) MNNATULIELAUB NS (subclavian vein) LaguIuuu
(femoral vein) ¥nlavisaaatne Jeuviludnlavseduimin
LINLAnUNG

2. Peripherally inserted central catheter (PICC) line
Aansldanga@iulngwNIHIUNaDALADARIUSIILUYUNT BN

13 [l = o [l . a o =3 v &

ugvaenidonddiuna1s PICC line deuviludnduan
iinsiteswaridatvaiuvasadonnivuinan

a v = & o <

Wnsendeyaannsinwil lagldlusunsudusagy
SPSS version 22 a@f@aniglunsiasngilann 31U Sevay
AladY wazd L dgauuNIngTgIu

14edi@laannas (chi-square test) WsuifisuAade
ANULANFANIUBIBNTINSARABlUNSTLALFDALALNNSNAZBU

Jadenfanudunusiunisindalunseuaidanannnisd

AgAIUTADALEDAMAIUNAN IAElATINITURILAMENSINNIS
P3ussIunINelunywdvesantugunminuiRumns il

Wa

Foyaluvesiasiaesnguiiauunndiaiutig
TuFeuna uazdwiinusnian Tunduaiugy (duuamiams
UftRnuuiy) unnmemeisnoutiseniunevdgudnios
(23 : 17 590) uslungumeaes (FunmamsugiRnusuuss
Tynal) dAniwAIeuINnIUNARGSEs 2 Wi (35 : 15 518)
ﬁmﬁfﬂﬁaLLSﬂLﬁmmﬂejmmUﬂu Budndithiwdndsn
Un#i (low birth weight; LBW) nnnTihwiusndaund
(normal birth weight; NBW) luginsnauiosas 60 : 40 usingu
nnaes LBW tfoenin NBW lusnsi¥esas 32 : 38 (M54 1)
Toyaliosenyssiunsnvnzaaen (gestational age; GA)
Tsafduamguesnisthgliunnsstiilufihesaesnay s
wasuntsvesnsldansamuvasnidonsidiunats aanudl
msvisimansldaeaunasnidonsn wazAldsvesdnay
%ﬁﬁﬂ’maﬁﬂmwmma (length of hospital stay; LOS)
Tufthetaesngulsifianuunnssiuagneideddgmiadn

o

713197 1 Teyanilivesithenguaiuan (duwimalfiRmn) wavndumaass (duuimeujuanusul sl

21gATIa (fuav)

Foyanly nguAUAN (n=50) NENNANa (n=50) p-value
([€uu/Sewaz) (@ww/38az)

WA U8 : KA 23 : 27 (46:54) 35:15(70:30) 014
Yuidnusnifia (ndu)

< 1,000 3 (6) 2(4) 034

1,001 - 1,499 3(6) 3(6)

1,500 - 2,499 24 (48) 11 (22)

> 2,500 20 (40) 34 (68)

LBW : NBW? 30 : 20 (60:40) 16 : 34 (32:68)

26 - 29 2 (4) 1(2) .538
30 - 32 10 (20) 9(18)

33 -36 15 (30) 17 (34)

37 -40 23 (46) 23 (46)

Prematurity : maturity” 27: 23 (54:46) 27: 23 (54:46)

A5IaEelsn

Gastroschisis 12 (24) 9(18) .827
Diaphragmatic hernia 10 (20) 9(18)

Esophageal atresia 11(22) 11(22)
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o

713197 1 Teyanillvesithenguaiuan (duuimafifin) waengumaass (duuimeujuanusulsdn) (se)

Foyanly nguAUAN (N=50) NENNAN (n=50) p-value
(@wu/58az) (@wu/58az)
Necrotizing enterocolitis 8 (16) 6(12)
Gastro intestinal obstruction 9(18) 15 (30)
szpzanfiveulsaneua (Y1), mean=SD 65.36 + 3.65 62.64 + 3.83

*LBW = low birth weight drviinusniin < 2,500 n$u
NBW = normal birth weight dvinusnidn 2,500 N5y
® Prematurity 818As34 < 37 dUaA

Maturity 918A535) > 37 §Uam

wasansavesi i Tuildasaunaonidons
dhunanswesisaedngufie 1,321 $u lunduaiunm was 1,184 ¥u
lungumnass finishndevesasamunaonidensidiunang
(CLABS) Tunguaiuau (1196381 1 wnew 2561 - 31 fuiau
2563) 2 a¥s Sasinsiia CLABSI lungumuaugnIngy
NnapIYNlityd Ay sEna (6.81 : 1.69 ads - 1,000 Juld
aauvaendonmaILNans; p=.025) (15197 2) CLBSI 4in
Tunnlsalunguaiuau uilunguneaedin CLABSI angly
fheAinssindnlsaveanszmnzemskazdldifies 2 5e
wihifu JadeiiAeatoaty cLABSI Awdoutulugieians
nauAefimsAnCLABSlufthefildauamusiiaildlngnsims

vaondenslug) uilsiialugitaefld PICC ine Welsafidy
anves CLABSI lunguaauay 9 18 fauuaiieunsuuan
(Streptococcus hemolyticus 2 §78) LUATILIILATUAU
(Acenetobactor buamanii 4 51¢ Klebsiella pneumaniae
2 18 wa Yeast (1 18) lundunaaesiiinide 2 16 1Ju
wUATIBLNINAU (Aeenetobactor baumanii) kag Yeast 98149
agnilsse (M7 3) lungumaassnisvinsimanslaasau
vaeadensaunasiloniaiin CLABSI sraiiviluosinga
uaglu NSICU wslungunaaeaifin CLABSI 2 518 21001391
Hnansluosn

719197 2 Wisuiiguguinisalnisinigeainnisldavaiurasnidonmdiunald neukasnaIin1sUTuUTLwImnIenIsujon

Hoyanaarumsldaneay NANAIUAN NAUNANDY p-value
wasALdnAIEIUNANY
SrnuTunseildaneaiy () 1,321 1,184
Anadesuutuiildaneany; mean = SD 26.42 + 2.79 23.68 + 2.79 000
$nundsiiiin CLABSI 9 2
Sasmsiin CLABSI (s / 1,000 Suldaneanu) 6.81 1.69 025
5741 3 Jedeiiiedestunisindeanmsldansaunasndonsaiunans
UadeiliAeados nguAIUAN’ ngunanNas® p-value
(n=9) (n=2)
Ll
LALERY N 3:6 0:2 014
Ymidnusniin
LBW : NBW* 4:5 0:2 .034
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715199 3 Yadeineivesiunisiniaannisldangaiunasnidansd@iunaid (o)

Uadeiineadas nguAIUAN’ nguNanNas® p-value

(n=9)

(n=2)

sl
aqqﬂiiﬂ‘Wﬂaaﬂ

naumMuua (>37 dUan)

AsuYUn (37 dUnW) 4:5 538
ylinvadlsa

Gastroschisis 2 0 .827

Diaphragmatic hernia 2 0

Esophageal atresia 1 0

Necrotizing enterocolitis 1 1

Gastrointestinal obstruction 3 1
YUAVDIFAILEIUNADALADAAEIUNAY

CVC : PICC line’ 9:0 028
Fumisiildanesau

Jugular vein 1 2 .008

Subclavian vein 0 0

Femoral vein 8 0

Peripheral vein 0 0
aonuiilunnsldansany

NSICU : vi83r6in 4:5 300
Anadesuauiuiildansaiu
naeaLdnmI@IUNaN (mean + SD) 2642 +1.78 23.68 £ 2.79 .000

* IuumnafuRauiinnsiiaie 9 Asa
> Tuumajunluidiinsfieiiio 2 A
“ Low birth weight (<2,500gm): Normal birth weight (=2,500 gm)

“Central venous catheter: peripherally inserted central catheter line

nsUfuRnIsweuIamuwwInnIsUjiimedesiu  ns@aeivseliansun n1sidsunievinniiuaseiaunag

CLABSI fifanssumsivdsuyalviansazansuazdiuuseney  (dressing) Ushianeadu wasn1sinseseiara1siuf il

voudengnieunnian Sesay 100 lugilennsie Aanssy  Qneee Seeaz 96, 96, Uay 94 AUAIAU (115197 4)

719199 4 MsUHURNINMINeIUIaaULLININsUSURTIUSUUs v Wiedesiunisiawelunseuaidenainnisldaneaiu

naeaLdenmadunaslugUiengunaaed (n=50)

Ufjualigndas liufua
v
wu Govaz)  91uau (Gevaz)

wuINUGHUR UfjuRgndas
I (Gowaz)
MsLA3eNeN wazansi (n=50) a7 (94)
nstedenendanieliansin (n=50) 48 (96)
mawdsureliiansaraonazdindsenoutesidon (n=50) 50 (100)
mMswdsuuazimuazenusnaiildasai (n=50) 48 (96)

2(4) 1(2)

2(4) 0
0 0

2(4) 0
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shall]

CLABS! iuilymwasmsindelunszualadiniid i
lan Tsmeviawasandunianisunmgeneg flasanis
fladrauumenistlestumsinidonnaneaunasnidons
waglunsrUIUMTRRIAMA e seLiles (continuous
quality improvement; CQI)"® AvdAayfingfosiuiunisdu
gufuLsnAsN1siiLLINUURNSauaagaIuvAeaLions
dunans wadinamurmudiulssliiuaty suiamngan
fuusunvedlsmenuiausazii 3aazdszaunad159ansn T
n5iAn CLABSI asldagneumela dalsrenumudrislusing
UszinanazUszmelng "’ 1uﬂwsﬁﬂw1ﬂ%a§;§3%’8L§ué’uﬁa8
msleseidymuasnuniudiulsanneujuanisdesiu
nsfndeanaemumasaideamdunansidldsusunnne
fuheluanduguawinusisnAmsidd nsidsuulag
wamaUfiRlwifiddnyde thewharuarenaisaiy
Uinniflaglngwiomstnaniuld 70% weanosediudeuly
\u 2% chlorhexidine in 70% alcohol (E‘dﬁ 1) Gafleammy
Hanunsaldanniafin CLABSI Tdogai sutsnaiudsusg
Tansavans uazduUsznavvesdennn 24 42l MaiUdsu
wnaiRvisuadldamoaunn 5 u wagnsld Tegaderm
Fadu semipermeable dressing Sy antibiotic gel &
H31891u1@30 CLABSI @7 nszuiunmsimumenuiali
Wnlawaguuananssunisguameaurasnifonsdiunans
1614 coaching @euuazeusuiEnsAeasaensaudlaf
FeusgmAlfuuamnanis® U fuRTiusuUssml Tiussanure
Anuuelunislduuimenisufiaindludayaainseieg
fifieatos (coordination and integration) Tuvausiingnuna
AT NSICU vihanulufanssuguagthemuuumesujoall
aziinsAnnuEhdsnen1svinau (monitoring) kazUseiiiung
TvhgnAesATuRILANkLINIU TRMeda (evaluation)

Bierlaire® 1@uauuz3N13vi COI azufiunadiaiy
A5YIINTANYINOULAENEINITITIIUTTIVRIUWINIUGUR
(before-after study) Tumsfnwiafsiildsusmtouaves
HUhevnsnusniaaly NSICU 2 ¥iaian Aeneuuasnaansld
wnmaiRluel wuindeyavinluvesiiiedningiadodu
fupnssfuiisafesnauaztmingausnin uinaveins
UFTRnumsuuIvneivul sl vilisnsinisiin CLABSI
anaseg9ltd Agyn19atfain 6.81 wse 1.69 adiie 1,000
fuldanwaunaonideamdiunan Seustisselomives
MsnunINLazUTUUTILLInIensdeanisiin CLABSI Tunns
UfURNuvemnmduazne1ua®’

finsfinwiadeveanisiia CLABSI lughusineg Tuies
Hadevesiihowsiasyaraviousaznguiiseauivmsniiil
dwiindatien ineufmuaiiaudsdunisia CLABS GR

21.2,7,8,11

' < H CY a A a L3 "
ﬂ']']Lﬂﬂu’]‘WLJﬂ‘lJﬂﬁli’lﬁaLﬂ@mﬁJ@Wq@ﬁiﬂUﬂ(ﬂ walung

P
U A Y

Anwiadadiursthminusniiauazengassddninivie
Undldfirnuuandnsiulunisiin CLABS! wifluusldunses
Tsavosfiheiieansindatesviesuaznisiin CLABSI 89
Tsafeafumsridndld 1wy dldsniausuusauazaildin
(necrotizing enterocolitis) NsgiWIzoMTUaraTldansiu
TaosthumieunasndnisliiumaUoRasuysdm
Uadgduagaiuvasaiondidiunais gy
nstaavaudluluduwdonuglnense (ugular,
subclavian, femoral and umbilical vein) ilanaLin CLABSI
wnnildaeaudlunmameendensmauauiisaesdng
(PICC line)* Tun1sfinwisaesszey wumaﬁ’uiwéﬂwﬁld
PICC line laifisneTlaiin CLABSI enaudululginnisldansanndi
wwuEuaendendfifivuneidn fedldasavunndn ua
szuzeniaulvauiaendenmidsyuznisenaniinsld
apauuvasndendlylasnss Jeilndelsadguane
aeaunseaendonmdiunarsldennnin mshindean
msldansauiivaendenslnglnensdinnudedunsin
CLABSI Basmudndumnunnlutiessiae femoral, jugular
uag subclavian vein audu’ anufivhsnanislunisld
agaIUaanLIdanm ﬁy’ﬂuﬁaacjﬂé’w’ml,l,awa%ﬂw NSICU &
Temaiansindearn CLABS! ldnaweqiu lumslduwamis
U URANneuNsIde wiluszeendsnislduuimensugon
Tnad ﬁmsy‘immimammimﬁaLLWVIé@ﬁwﬁmmsﬁy’uwé
Usgriunazerasdunmsludestensufoiniuuuim
sl JUrengunaaes (duwimeuudlug) linu CLABSI
nmsTRan1si NSICU asvidewiies 2 sefiinnisinide
Pnnsldansauvaonidendfiviesingn ure1aagliietu
and asdiadedug Sl
izazL’JmmeﬂdawmwaaﬂLﬁamﬁ’wdauﬂmaagjmu
fualnonsssionudsdumsiin CLABSI®*lunsiinwadals
fanuumndnsiudnties Aefftronguamunuiliiiumienis
R iuldaeaiuitenidiunarsuiuningUlsngu
naessyosiansiiliuuamisnsu il uazdihonguusn
fignsn1sifin CLABSI gendnnguunds (ms1eii2) Taeiade
wngtheveanldasaiunasnionsdiunaiseguiu 3 ia
4 §Unvi Hudadeideadonisindenuaiiounsuuin
WUATISEUNSHAY kasiTos Q’ﬂaﬂumsﬁﬂmﬂ%ﬁizazLLsﬂﬂ'au
TunuisilmiAansindens 3 via svezvdlduuams
UfTRlmiudrinsfioderiios 2 18 Ae Acenetobactor
baurnanii #ils51e FaduuuafidounsuauiisidsdidamiSes
\eneeufTugdwunn uaziimstndennfasnine
Fagndenssnuiuiy
MnnsfnwuigaiumsufoRnuueameuiaindn
NSICU neuasusznistdunamisufufinistesiu CLABSI
wi3 UfUalanseudeimualauinnindesay 90 lunn
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Aanssunevia An1sUfURNUAIUNISnZENELazETUIN

o

FouthszYaduiadliufoRlfasudiudtu semeunfons
Snemidelfansiiuaznisiaey dressing iusnalldansanu
nasadonn Buetti’ way Bierlaire® LUNTEUIUNTITWMLA
LUV CQl 9z8reandnsInisiin CLABSI téaBetu wWisuiiiey
Funsfnwveasindsiianinsaannisiin CLABSI 910 6.81
wide 1.69 adwte 1,000 fuldanvaunasndonsdiunans
TndiAestunsineves Bierlaire® flandmnsin1siin CLABSI
atldan 8.4 wide 1.8 adwiotuldanuaunasadonsidau

WUINIUUR CLABSI i1 Taawenunalsnan

%y’umaumsﬂﬁﬁ'aﬂ'ﬁl,m%‘wmLLasafmf']
2. fumeumsanenuarlvansii
(470% alcohol)
3. tumpunaAsuyaliasaransuas
duusznauveaden (Wasunn72 $alus)
4. Fupeunisideu Dressing (Ununade
Tegaderm Wasu 7 )
5. msUsziiiung

nane fIdeatuayunszuIuNTARILUY CQI Tumsiann
Anen mnisufuRvesneIuIadzn@n Asiin1sHnausLLag
MsAeUMUADEIARINS MIAnmaMaziEhdsnansUFTRY
wagn1sUseliunan1suuRau Tuvaedeidiunisusyany
mumuLINg werna wazyaainsaus WUGTRRm
wamaUdRdmua R dulUlufiamadeniu agvilsils
Ustlovtigeaasioftaslunistestunisindeainnisldans
auvaealdenidIuNa1

wuINURUR CLABSI Tudl Taeweruradvnain
(Uszndld 31 fiunau 2562)

1. FupeuMsUfURNMsWIsNeIwaza1si

(Y uuLaL)

2. fumeumsdneuaslifansin (URUAR scrub U3
N84V injection plug viTevesie T-way fou
Unan T-way 68 2% Chlorhexidine in 70%
alcohol Fidndpsoanusanaldiiarussanad 15
W7 Lagseliuiedn 15 wil)

3. fumeumadsuyalfasavaisuas
duuszneuvenden(iuasuyn2s i)

4. Fupeunsideu Dressing
UnunaseTega derm \Wasu 5 Ju)

5. nsUsziliung

dinwuudsnanisldansaiunasnidonmaiunans

(dlnaunmnd)

1. wisugunsaldmiunisldarvaiunaandensi
AN TUIIVITIN

2. tumeunsufifnislaasaunasnidending
UNng

3. sunounislaunaidonldandaunaniunam

[N FMEAGHY

U

3U7 1 wnimmsuiansineveseneaiuvasniienmadiunand : wuanunsufuaau (n) wazuuinieanisudda

Ausuussln ()
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Internal Jugular venous insertion

Subclavian venous insertion

Femoral venous insertion

5UN 2 mnuansiunisasnisldaeauvaenidendidiunais

dasy

nslduuamensuiofiiedesfunisinidely
nszuadenanmsldaeauviasnidenidiunansiinuniy
wazUsuuslml anunsoandnsinisiiin CLABSI laegnditle

o w a

dfmeada nisfineusuuazasunulunuudeansaomng
ilinsufiRauvesmeunaivnnluvegUae NSICU fins
UftRnulagndewmnuiumenisuualniinnninfesas 90

QRIEIGITTE

asfimsnwiiufulunduitedisualvguiniu
wazyitnsfnuilungugUievindagnssunisnusniinly
anntudug warfnuidadeiinerunaldannsoufiiny
wumnensUfTRfetiaatu CLABSI Tufthenguil iilevils
Aaeuasinaselunislduumianisujid etleafunns
fnudelunszuadenannisldasamunasaidenmdiunans
2E14LATIATA WALIMUNEAUAUUTUNYDILARETUIZIUYDY
Tsemeuna lelilsustlevigean

naanssuUs:NF

YUDUNTEANBIATET9aT5A U318y 919156890381
Mo9du 81915875581 LAty Wamdnguaudagaians
waresEgney desdue ivaenganliduugtiuasli
n1saduayulunisiauidedueged wazvevauna
ANNTIATUY Sty Wnthwidenuauauuwastosiu
nshnde auudnd nevalad sndweduiedaensan
Winla anruguaimidnuissdums @i Aldnganld
Puugiiuvslonilunsinide uasvovouqueaeife
anuma loelest AuUEIRs guen Wnthiinewiagiae
NSICU wenutaviesinfin 813158unmg wasunnduseindiu
Faonssu v Wwwthiinguanuidouasyssidiumalulad

a oo A

Men1sunmng YeveunmimtigueITenYisatuayuny

- e

v a v

Werlueged wazanvineddgBaveveunmiunaseduay

o

v P ' <, = g &
Arennaeiingannsudunguusyrnslunsdnyasadl

q
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Abstract: Factors Associated with Extended Duration
of Treatment in New Smear Positive Pulmonary
Tuberculosis Patients in Bandung Crown Prince

Hospital, Udonthani Province

Chonnipa Namsaeng, MPharm, Wanchana Hachai, MD.

Bandung Crown Prince Hospital, Bandung, Udonthani 41190

(E-mail: kung_1220@hotmail.com)
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Background: Tuberculosis (TB) was a global public health emergency and required multiple drugs treatment
for many months. Objective: The study determined factors associated with extended duration of treatment in new
smear positive pulmonary tuberculosis patients. Methods: A retrospective cohort study was conducted in Bandung
Crown Prince Hospital, Udonthani Province. Medical records of new TB patients with smear positive from 1% October
2016 - 30" September 2019 had been reviewed from the date of diagnosis and during treatment until patients
cured or completed. Patient characteristics, co-disease, adherence and adverse drug reactions were analyzed for
frequency, percentage, and standard deviation. Chi-square and Binary logistic regression analyzed factors affecting
duration of treatment. Results: This study included 243 tuberculosis patients. Patients with extended treatment
duration were 37.45%, the average duration of treatment was 7.23 +1.93 months. Individual factors found to have
influence duration of treatment were body weight, sputum smear, patient types and adverse drug reaction reports
in statistically significant manner (p<0.05). Factors affecting duration of treatment were adverse drug reactions
(adjusted OR 2.5, 95% CI = 1.41, 8.65; p-value <0.001). Conclusion: Adverse drug reaction is significantly associated
with the duration of treatment. Healthcare facilities should have close monitoring to reduce the rate of extension
of the treatment period.

Keyword: Smear positive pulmonary tuberculosis, Risk factor, Duration of treatment
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Background: There is insufficient evidence for medical cannabis to support appropriate use in health system.
Objectives: This study evaluated the effects and safety of cannabis sublingual oil THC 1.7% w/v formula in patients
with end stage cancers. Method: Retrospective study from medical records of 103 patients who attended medical
cannabis clinic and had at least one time of follow up. Results: According to 6 times monthly check-ups, the results
showed that cannabis sublingual oil THC 1.7% w/v formula could help relieving pain, anorexia, insomnia, and anxiety
significantly. Quality of life of these patients tended to increase especially last three months. The median of utility
score of the EQ-5D-5L questionnaire before start cannabis sublingual oil THC 1.7% w/v was 0.767 and increased
to 0.928 on the sixth month after. The incidence of adverse events was 30.10% which majority of events were
manageable. However, only 11 patients had completed the 6-month follow-up, accounting for 77.3% dropout rate.
Conclusions: Cannabis sublingual oil THC 1.7% w/v formula could improve quality of life and be well tolerated in
patients with end stage cancers. However, it needs further studies in the large sample.

Keywords: Cannabis sublingual oil, End stage cancers, Palliative care
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Alsegu 7 4* 2% 2% 0% 1* 1%
Aduszwingmelna 5-8 0-6 0-6 0-6 0-2 0-2 0-5.5
p-value 0.000 0.002 0.004 0.003 0.011 0.035
gouaN dauwnae (fatigue)
U (579) 37 36 23 14 13 9 8
AdlsegIu 7 5% 5% 5% 4x g* 4.5
duszwingmelna 5-8 2-75 2-8 3-5 2-5 2-5 1-5
p-value 0.000 0.001 0.005 0.008 0.008 0.065
afuld 91138 (nausea or vomiting)
WU (578) 14 13 8 5 5 3 3
AlsegIu 7.5 2% 0% 0% 0% 0 0
Ndoszrinemolng a-8 0-5 0-2 0-2 0-0 0-1 0-0
p-value 0.004 0.012 0.042 0.043 0.109 0.109
Fuie1 (depression)
U (518) 9 9 7 7 7 il 2
GRFGERRY 5 g 3 0* 2% 1.5 0
Ndoszninmoelngd 5-6 3-5 1-4 0-3 0-3 0-35 0-0
p-value 0.017 0.021 0.031 0.041 0.068 0.180
nnfe2a (anxiety)
U (578) 13 13 10 9 9 5 il
Alsegu 5 3* 1.5% 0* 0* 0* 0
Aduszwingmolna 3-7 1-5 0-3 0-3 0-2 0-0 0-2
p-value 0.002 0.005 0.009 0.009 0.042 0.066
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A15197 3 wareInsldenuntiuigAenINIIANN 9 AmLUUUTEIEY Edmonton Symptom Assessment System (¢e)

)
[

ASafinannu
91N13 Woudi Woudi oudi oudt Woudl Woudl Woudl
0 1 2 3 4 5 6
§29%4 azdudzde (drowsiness)
U (578) 9 9 9 4 a4 2 2
Alsegu 7 6 g% 2 1 1 0
Ndoszninemoelngd 6-8 3.7 3-6 1-4 0-2 0-2 0-0
p-value 0.114 0.012 0.068 0.068 0.180 0.157
witlegnau (shortness of breath)
U (518) 12 12 10 7 7 il 3
AlsEgIU 7.5 5% 3.5% 3* 2% 2 2
Aduszwinamolna 5.5-8 1.5-7.5 0-5 0-5 0-5 1-2.5 0-2
p-value 0.006 0.005 0.022 0.018 0.066 0.109
wiuudnanviae (@bdominal discomfort)
U (518) 13 13 9 5 4 3 3
Alsegu 6 5% 4x 3% 1 2 2
Aduszwingmelna 58 3-7 2-5 0-4 0-3 0-4 0-4
p-value 0.041 0.028 0.042 0.068 0.109 0.109
Vioeyn (constipation)
U (518) 17 17 12 7 6 3 2
GRPGHa 10 6* 4.5% 1* 1.5% 3 4
duszwingmolng 7-10 3-8 1-7.5 0-5 0-3 0-10 0-8
p-value 0.003 0.010 0.031 0.035 0.166 0.180

° W

* = a ' A a Ao aa a s v aa . .
VLG IUNTINASLUUNAIULANATINNDUY 0 2YNUUYEAIAYN NG (p—value<0.05) AATIZNNIYEnn Wilcoxon signed-rank test

o

A191991 4 91n5kReUSEESA (adverse drug reaction; ADR) inulunisiinwn

wan1sUseiun1y WHO algorithm

anshineUseasd AR 8RTITIBU o sl W W

(578) ADR * FUUUDU WRgly  envazly i1

Certainly Probable Possible Unlikely
U1nwiAe (dry mouth) 13 0.13 - - 13 -
Veufsyy (dizziness) 12 0.12 - 1 10 1
Asvauvadlananas 9 0.09 - 1 7 1

(impaired renal function)

swuiouleidugeu 8 0.08 - - 5 3
(elevated hepatic enzymes)

329%1 (somnolence) il 0.04 - 1 3 -
auduladingm (hypotension) il 0.04 - - 3 1
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A1919% 4 91n15LIRsUTEESA (adverse drug reaction; ADR) inulunisdine (se)

wan1sUszidiun1y WHO algorithm

a1 shineUszaea anud dns1sneeu
(518) ADR * Toudwou  Wezld e1wezly ladunly
Certainly Probable Possible Unlikely
auslafnsvnizildewi 3 0.03 - - 2 1
(orthostatic hypotension)
wilawwuisa (tachycardia) 3 0.03 - - 2 1
AAuld (nausea) 3 0.03 - - 3 -
91L38U (vomiting) 3 0.03 - - 3 -
FTANBLABIUIINGAD 2 0.02 - 1 1 -
(throat irritation)
weulandu (insomnia) 2 0.02 - - 2 -
Tadu (palpitation) 2 0.02 - - 2 -
FuRUINU (swollen of Lips) 1 0.01 - 1 - 1
aURnnaRAnunaY (falls) 1 0.01 - - 1 -
31 (numbness) 1 0.01 - - 1 -
néaileseuuss (imb weakness) 1 0.01 - - - 1
naliidn (slurred speech) 1 0.01 - - 1 -
Amulaings (hypertension) 1 0.01 - - 1 -
FAniasy (feeling floating) 1 0.01 - - 1 -
mwwﬁauuﬂmmﬁaa%mn 1 0.01 - 1 - -
(transient alteration of conciousness)
U2av194 (abdominal pain) 1 0.01 - - 1 -

* @ =2

a

° a a % ° val
‘WQJ’]EJL‘VWJ BRIINITTNEINU KUY UIUNAA ADR ﬁﬂiﬂ’]ﬂﬂﬂu’)u%ﬁﬂ NAANIU 103 518

5o1stu

nansAniuandidui lusveznan 10 Wou
ﬁﬂﬁuﬁ’iymwaaﬂwguqm THC 1.7% fuwwnldulunisussim
amsenee) TudUaenziSeszeziing Tnelanvansiinuves
Igun Yan eomns weulindu rduldenieu andna 3
dwavilviauamdinvesfieitulude dwmanisinyiil
gonnfeInUIATEnounNluUsTIAdas1Lo8 %ﬂﬁ@ﬂwum’%a
1NN 3,000 T1e15lATINNT WU nstdentedu
nan 6 oy nalunisussimennisludinenzise ennsd
Wiunan1ssnwdaau teun aduldenieu Geeay 91) Jam
n1supY (Fewar 87.5) winvidanseaunseie (Sesaz 87.5%)
nfnanasdued (Gosay 84.2) ansiudu (fovaz 82.1%)
wazUndsur (Sevay 81.4%) Fvenishufuuaslindsue
Linulugaeiifnmu

Tudinreenisussinie1n1suin duernisfinuls
Uoe nui nddddendhduiyuenmsinanas Sovar 36
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\ownitheldunisiieeussmiennisuinuariinisui
guIABIINaILUNETUIananATUNsnulsauzige dadu
wuilaenndesiulsyavinavesnansata THCCBD; 1.08:1
fifnaussmunlugiionzieilinevaussdesussivmn
wnsgiu eglsfinunisfinwtudanamugvdanuinves
ansarin THC laisinsanemaen’ GepsinisAnuluussidiu
iy monamsinuluenanaenndestunmifevens
symatiuayun iRy eRuS e a THC Ly
dusuldussimeimstinlugtienssdalueuan agndls
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Sywiluunes Saufavdhunsienunisshwderenu
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TunsdansernislugtheuseAuusznes iwu aduld o1ideu
Un nszduaNeeIne s weulindu dueas’
Tunsneidoadedinunisiineinislifisusyacd
Anidudesaz 30.10 dlndidsstunisAnyideneuniiily
UsuineBasien fio Seay 30° enshifisszasdfinudan
Tnglisunse Ssdansliidudanlng nguiuruinianas
i $298n Beusur drutinui uusdlifasnhanndy
Avheuresdukazlafiugas ﬁﬂwuiuﬂﬂaaﬁdauwmﬁiymﬁ
msvhauesiuuarlalivnfegiiy vienaiieadesiulsai
et daué’mwmstﬁa?ﬁmaq@ﬂaa‘iumsﬁﬂmﬁ Ao Souay
31.06 FiTuhetyrlitiesnulsauside
msfnwniituiidunsaneidesduvenisiaauna
waveuUaeasevesmsldendyuluftieusSasezaning
gmilne uagdeansmsinuifindulueuan ewind oy
;}L'JaEf[,umiﬁﬂmﬁﬁﬁwmuﬁamﬁ'aLﬁauﬁumiﬁﬂmﬁawﬁw

References

1. The Narcotics Act (No. 7) B.E. 2562.[Internet].2019 [cited 2020
Dec 13]. Available from: http:.//www.ratchakitcha.soc.go.th/
DATA/PDF/2562/A/019/T 0001.PDF

2. Ministry of Public Health, Thailand. Medical cannabis listed in
service plan 20.[Internet].2019 [cited 2020 Dec 13]. Available
form: http://www.medcannabis.go.th/

3. Department of medical science. Guidance on Cannabis for
Medical Use. Eds 3. Nonthaburi: Ministry of Public Health; 2020.

4. Medical cannabis service plan committee. Guidance on medical
cannabis services, integrative clinic; western and Thai traditional
medicine in health settings under Permanent secretary office.
Nonthaburi: Health Administration Division; 2019.

5. Department of medical science. Counseling guidance on medical
cannabis counseling. use. Nonthaburi: Ministry of Public Health;
2020.

6. Bar-Lev Schleider L, Mechoulam R, Lederman V, Hilou M,
Lencovsky O, Betzalel O, et al. Prospective analysis of safety and
efficacy of medical cannabis in large unselected population of
patients with cancer. Eur J Intern Med 2018;49:37-43.

Tumsuszine Sﬂﬁy’aé’wmﬁagaimaamﬁamﬁaﬁnﬂus{amﬁ
Useiiuuss@vsranazanuuaensie laun Joyaduusyiinis
w1 TsaUszdrdn wazenfifvaeldsin Tasamzelungy
loUooud ﬁa@umﬁwumﬂ‘?ﬂﬁﬂaﬂuﬂﬂ’mmﬁa ugidlsB9Y
nsianadrafesrouiiaeey SaleAtenounth wudien
AvinazdisannsidelunguleUessn® nssnwigiae
ug1ieszzinefioanmsmsguanuuesdsu ddustnannisli
USRI NNITUNNEAITHANNEUIAUTZUUUINTUNR
Lﬁaiﬁmmia@LLaﬁﬂaalﬁashaﬁﬂwﬁm%mwmm%u

asJ

2
YY)

nsldeniduinuveenlsaugns THC 1.7% Tunddn

o

L]

A menshumg dualunisussimeiniseinisian e
2113 waulivdu Jandna wasduwliulunsidiuamunin
aa Y @ v (=1 & 1 1
FinvodUlsuwiiassgying a1nshifisUssasddiulvg
a1113099n5le wadndudesfanunanislalvnitewing
wndRwieliinangiumdnnsidaaulunistuniou
uleueiyrmensnmg

nadanssuUs:=Ne
YOUDUAMWNVIENNLATE 55503NY wiswnmduma
wauiiwal asindynsndgegninsal UAns uewnng

v
& a

1A SNTIU UBUNNEUNT AUBNUNT LLWVIFJMEU:TJ??ZUWi

v a o a

UTaN A LNFUNTTUNIA Wi

o

LDYNITIANG LNFUNTNEYS
13 L3

9
WweAT1IY Juneruuy audsTad laudauazaudeamn
Assauled wazuuanuluaddndyyinienisunng
lsangnunaldnssenafegiuas

7. Johnson JR, Burnell-Nugent M, Lossignol D, Ganae-Motan ED,
Potts R, Fallon MT. Multicenter, double-blind, randomized,
placebo-controlled, parallel-group study of the efficacy, safety,
and tolerability of THC:CBD extract and THC extract in patients
with intractable cancer-related pain. J Pain Symptom Manage
2010; 39:167-79.

8. Nelson K, Walsh D, Deeter P, Sheehan F. A phase Il study
of delta-9-tetrahydrocannabinol for appetite stimulation in
cancer-associated anorexia. J Palliat Care 1994;10(1):14-8. PMID:
8035251.

9. Cyr C, Arboleda MF, Aggarwal SK, Balneaves LG, Daeninck P,
Néron A, et al. Cannabis in palliative care: current challenges
and practical recommendations. Ann Palliat Med 2018; 7:463-
arr.

10. Boehnke KF, Litinas E, Clauw DJ. Medical Cannabis Use Is
Associated With Decreased Opiate Medication Use in a
Retrospective Cross-Sectional Survey of Patients With Chronic
Pain. J Pain 2016; 17:739-44.

Nsaisnsumisiwng Uil 46 aduid 3 nsnqiAu - Augiau 2564 | 59



mMsAnwgoundavwanmsidenanancysisida CBD golums
SnunlsnaudnSnunenluldn Us:aumsailuds:inATng 01n
2 dmUUYDYNSUMSUWNE NS:NSOVAISISUY

DIMAS qajac‘i w.u*, AlsSau gosswulsd@ w.u**, Uhcuasy gaduns w.u*,

duda ASDQUUDS W.UX*, sUMuUA ASNSIWS W.U.*, sTunS 1LDss1Uun w.u.**,

nalang Anawduana w.u.**

*nduoviunuisus:aindngn anduds:aindngn uwdvrvwoln Wwaswind NSVINWUKIUAS
10400

**KUDgUS:a N3N NAULIUNUISLBAMAAS aMUUFUMWIANUKLKIAUMSIBU wwdvriowanin
waswin3 nsoinwukiuas 10400

Abstract: CBD-enriched Medical Cannabis Product
for Pediatric Drug Resistant Epilepsy Treatment in
Thailand : Experiences from 2 Centers in Department
of Medical Services, Ministry of Public Health

Apasri Lusawat, M.D.*, Sirorat Suwannachote, MD. **, Panisra Sudachan, M.D.*,
Somijit Sri-udomkajorn, M.D.**, Chanikhan Sattatporn, M.D.*, Thanin Wechapinan, M.D.**,
Kullasate Sakpichaisakul, M.D.**

*Pediatric Neurology Department, Neurological Institute of Thailand, Thung phaya
Thai, Ratchathewi, Bangkok 10400

**Division of Neurology, Department of Pediatrics, Queen Sirikit National Institute of
Child Health, Thung phaya Thai, Ratchathewi, Bangkok 10400

(E-mail: lusawat@hotmail.com)

(Received: December 16, 2020; Revised: June 23, 2021; Accepted: June 25, 2021)

Background: Since 2019, Thailand has legalized medical cannabis use in special access scheme. Objective:
To study the efficacy and safety of CBD-enriched medical cannabis product (MCP) for pediatric drug resistant epilepsy
patients (PDREs) in Thailand. Methods: Retrospective descriptive study was conducted at Neurological Institute of
Thailand and Queen Sirikit National Institute of Child Health in PDREs treated with CBD enriched MCP, CBD: THC
> 20:1. Results: Of 14 PDREs, 7 were male. Median age was 9 years (range 3-27). Median seizure frequency was
300 times per month. Median number of concomitant antiepileptic drugs was 4 (range2-6). Median CBD and THC
dosage was 5.6 and 0.12 mg/kg/day (mkd). Five patients (35%) withdrew MCP, mostly due to seizure aggravation
(28%) during the first 3 months. Median treatment duration of the remaining 9 patients was 18 months. The 50%
responder rate in convulsive and total seizures was 50% and 43%. The % median monthly seizure reduction in
convulsive and total seizures after 12 month-treatment was 57.5% and 67%. Adverse drug events (ADEs) were found
in all patients but in 47% of 138 visits. The most common ADEs were somnolence (64%), seizure aggravation (43%),
irritable (42%), and decreased appetite (28%). Serious ADEs were seizure aggravations leading to MCP withdrawal
(28%), admissions due to seizure and drowsiness (14%), hepatitis (7%). The higher dose CBD starting group tended to
have more seizure aggravation and drop out during titration (p= 0.086) but at 12" month the higher dose group had
more seizure reduction rate than lower dose group with statistical significance (p=0.027) Conclusion: CBD-enriched
MCP had potential efficacy and could be continuously used more than 12 months in Thai PDREs. ADEs were very
common but mostly tolerated. Low dose initiation, slowly titration and closely monitoring for serious ADEs during
the first 3 months are suggested.

Keywords: CBD enriched, Pediatric drug resistant epilepsy
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HANISANYIVAN Ao HaMSSIWT 3, 6, 9, 12 Liou
nasanleen CBD-enriched Wigununausne IngUsyiiiu

1. é’em;’gﬂaaﬁmauauaaﬁiamﬁﬂm (% responder rate)
Tneudaduensdnuia convulsive wanefis $awiia tonic,
tonic-clonic, atonic, spasms seizure, drop attacks, complex
motor seizure wardnynvllnsiu convulsive uag non-
convulsive seizurenungig myoclonic, myoclonic-astatic,
absence, focal seizure with awareness, or without
awareness (behavior arrest) flanasegstiosdovas 50, 75
uaz 100 (% responder rate) 2. AsfsEgIuALAsBLAouT
anasvasaMstnudin convulsive wagdnynuiin (% median
monthly seizure reduction)

Nan1sAnw1ses taun 1. é’mwﬁﬂaaﬁmauauaammﬁ
$nw1 (% responder rate) uay ATsegIUANLTReIABuTIan
aaveseINsinin convulsive uag Fannvila Tungugiae
lssuen CBD-enrichedvu1fgd (=3 me/kg/day) wag vu1a
M (< 3 me/kg/day) 2. AUTULIILAL TEULIIAD8INT

InNanasenAUTLAYeI81n15TN FUALATVUIATBIENY

o £% [

713199 2 anwauzvesthelsnaudnisnwmeeadaioy

%’ﬂﬁLﬂ?ﬁ'ammawmﬂ%ms'mﬁ’ummsaﬁmﬁmmﬂuéﬂwﬁlﬁ
$UsCBD-enrichedsioiilaafia 12 1fiou 3. AzuuuAIWIEn
mawwﬁsiamnﬂ%uuﬂawaamms%’ﬂ (caregiver global
impression of change in seizure Tneflazuuudoud 1-7
(AELUY 1 = Wgasunn, 2 = wgastng, 3 =wdauanties, 4 =
liwasuulas, 5 = Fludnies, 6 = Aguthe, 7=ATuaN)
Tugfthefifinzuuudssiduluiieud 3, 6, 9, 12 $1uu 6 18
4. pguuunuAWTAIRTisunouLasndsinuil 6 ey uaz
12 theu leglduuvasuaiununindindulsnaudnues
Wn CHEQOL25 (Health Related Quality of Life Measure
for Children with Epilepsy) 31uau 5 518" 5. nad13iAes
Usiiuluftaennmedldfunasataiyuuazdisiing
\WasuuwUawiinvesenansataioyn

Aineideyarill Tnsuanseniiu Sovas Aoy
wazfide Wisuifisunquiliiusiansafniguivuingaiu
e T4 Mann-Whitney U test’LuﬁﬁagaﬁaLtﬂsﬁiaLﬁadLLaz
Fisher Exact Test Tutoyadmuusngu IneildudAgynieada
A1 p-value < 0.05

suazLden

U, 118
naulsmaudn (epileptic diagnosis), 318 (%)

® |ennox-Gastaut syndrome (LGS)

®  Febrile infection-related epilepsy syndrome (FIRES)

®  Others*/Unknown
91gUagdu , U: fisegu (Wde)
wiimenstn, vila /578 : dougu (ide)

o

svznainulsnandnnoulfenansatate , O : dsogu
dveingniBud, Alanda - gy (Wde)
siinvesenfudniiiaglédy, wila : sfsegiu (dy)
viaveseudniildsutiagliy, vile : Ssegu (Wde)

ANUDRINITNNNTTR, ASIBLROU : T5egu (Wde)

(Wefe)

14

5(31)
2(12)
7 (46)
9 (2.9-27)
2(1-4)

4.4 (0-26)
28.2 (11.5-60.2)
4.5 (0-10)
3.5 (2-6)
300 (4 - SE)

*Others = SCN8mutation, Focal cortical dysplasia, post-encephalitis, tuberous sclerosis

SE= status epilepticus

Wa

dihelsmandninmenludinanaaduussamine
wazantugunwinuisnAuvnsdd S 14 510 6
gnansatainy fous Sguieu w.a.2562 aulls Surem e,
2563 gunaseanelimnudusesuduaednualdnesnis
Toyafnfuinuy special access schemev8de.8. uag
fugenlilidoyaluniside deyamllvesifihe (m31ei2)
Javun1d T8 ineveTeGosas 50) engiiaudniioegu
9 ey (Mdulifouda 8Y) Snwwuulsegiu 4.4 U lasu
mTitadelsrantnuiln Lennox-Gastaut syndrome (LGS),
Febrile infection-related epilepsy syndrome (FIRES) wag
Juq 1w 5, 2 waw 7 18 Ay Tsnsauiinusesdigaldin
NawNstFesas 78 InnuvlinveseInstndsugiu 2 vin
19318 ANBAEEIN13TNTLUA toni-clonic, myoclonus, tonic,

absence, drop attack, atonic ez spasm Senay 62, 42, 35,
35, 21, 21 wag7 ANUAeU Snundawesnsthsoieuneu
FugnansananguAlsegIu 300 adwoitou Sruauwiiag
fudniildudliaunsoquinldisogu 4 viadesns dnou
siineniudnilismiueatniyuisegm 3.5 via laseriu
Fnitldsausuenansataiouléun valproate, phenobarbital,
levetiracetam, clobazam, lamotrigine, Wagclonazepam
Souaz50, 43, 43, 43, 36 uaw36 (uansanzldnuugUield
1nni¥eraz30) NMsnwEauTkIuIn Taun nsihdnlsa
audn 3 TeuazesAlaL 3 T18 YAENEUYDsENsTTR
AnifsegIu 3.93 me/kg/day AnadsrwInaNTETALAYIUIA
ansfiiovd Tumsfnuiiavun Andsegu 5.6 waw 0.12 me/
kg/day MLy
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SwaziduarUe 14 578 (31971 3) 5 evgnendie 3 wide 14-20.6 iiiew) lunsAinwillinseideyalugteilasu
Wouwsn Siseg1ul.5 fiew (F2,05,07,L4,L5) awsuesnisvgn 8199 12 weuwiniiu iesaneindaunliiesweyinliunng
81 TNIULIININTU 3518 0 INSTNLATY 1518 Annweulsl  FesanenansadadyiadudiisunseuasySueniudndug

o

fugeuTiveIMstnunnau 151 wae 9 Meldenasadn  wiuieliaudnlaluiimdnin 12 weu wnaenlvinaen
9 oA v = M vao - @ = o a
v wielosetatey 12 Wou (svpgliailasuenls ey  n13inw 12 Wweuvestie 9 euandu awill

mg/kg/day
35.00 —0L.l ¢———12 6——— 13
30.00 ®——90D1 &——D2 & = =0D3
25.00

20.00
15.00
10.00
5.00
0.00
mﬂa"ﬁ 0 1 2 3 4 5 6 7 8 9 10 11 12

AT 1 WNAVesEUR (mkd) fUhewsagsie wiauil 0-12

A e = ar . - A e o ar =
sagazeihaiarnsdnuiiaconvulsive sagariihaianmsdnunaiia
aauAUDRIEaNISSNEN ADUAURYARMSSNEN
Sosiil Yarjilaa
My ESR>50% MSR>75% MSR100%
mSR=>50% mSR>75% mSR100% 100%
100%
78%
e 57%
7%
56%
56%
50% 44%
. - 43% o
- - - 33% 3%
21% 229, 239 21% 22%
1% 115 11% 1%
0% 0%

13 4-6 79 10-12 1-3 4-6 7-9 10-12
n=14 n=9 n=9 n=9 n=14 n= n= n=
- - ey
SR = seizure reduction \&aui SR = seizure reduction laaun
A B

A7 2 A uay B uanstle Sevaziihenilennisinuin convulsive uagnnuila anasetatiossauay 50, 75, 100 mua16U

Ny

Wiguileunn 3 e Tuidteu 1-3 slifUienvun 14 918 vieneluvianun 5 518 Weudl 4-12 Jundedtis 9 selasuen
sailasis 12 1oy

SovavfUrefinevausnenisinwidiseiatsain  Lillgtienens dnsinisnevausswesUislunisantdnyiia
Ay (% responder rate) WuingnsnsneuaueveUls  convulsive uazdnynalinegnseeiesay 50 Wiy 7 lu 14
239 3 LHAULSNUBENIN 6, 9, 12 LHau (NN 2 A waz B) 57948 6 1u 14 518 ((aeay 50 way 43 mMUA1AU) wWazdns
= o ' = a o v v o w
Wesnngthelugie 3 WeuusnAnandiwiu 14 selee 5 nsveadniesay 18 uay 11 aua1Au
F1e1gAtUTI 3 LHOULIN UANAINADUN 4-12 ifiau
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M19199 4 UsgdnBan1ssne AUl ANTUTULSUAEISEEIa1 Y8901n13tn AzLuuANiEnve freaIn1stn Avlu

ABANTIN
s1gazdun BFugn Woudl 1-3  (foufi 46 feufi 79 (Feuiito-12
dnuftieilivssidu se 9 9 9 9 9
mnufivesemsneiin convulsive adusaiion
ﬂﬁygm @) 166 (3 — SE) 6 (0-423) 7 (0-396) 4 (0-450) 6 (0-424)
. SpvavAuisaiiouiianas
o 50% 50% 72% 65%
PYAYUA convulsive
mufvesensnynuiia adwiaiitou foegu (de) 226 (4-SE) 10 (0-552) 8 (0-421) 4(0-482) 7 (0-486)
« fovazmwiiveifeuiianas dnynvia 63% 67% 72% 65%
ANUTULTY UaL/YT0 SeeelIaveseINIstnusasylng
u (%)
e tonic 4374 50% 75% 25% 50%
e myoclonus 4 5189 75% 75% 50% 25%
* tonic-clonic 51978 60% 60% 40% 40%
* absence 2978 50% 100% 50% 50%
* drop attack 2918 100% 100% 100% 50%
 atonic 3918 0% 0% 33.3% 0%
* spasms 1978 100% 100% 100% 0%
‘Sruugftheiliussiiu asuuueudingifsosinis
Fnvetaey 1 ° ‘ ° ‘ °
. AT 5-7 (=ATW) 6 6 6 5
. Azuu 4 (=lidsuudad) 0 0 0 1
o AZLUY 1-3 (=Wea) 0 0 0 0
»dnuifiheilivssdu aswuugunm@inglaelse
audn 518 ° ) ° ) °
. ATUULRTY 578 (%) 4 (80) 4 (80)
* AZWUWLILAL 578 (%) 0 1(20)
* AZLUUANAY 578 (%) 1 (20) 0

+unfiefivsaduanud anusulsuazssezanensiniiday = {lienldsueseiiesds 12 Wew SE = status epilepticus Fndaillosmasniian
*Sunudliedildsunsusafiuazuuuaruidnvesgifdentsiasundaeinistn = fiefifiiansussliunsu 3, 6, 9, way 12 \eou
=uaufiiefildsunsussfiunzuunaun @i = flefifinansuseduaunndindSoudfounounazndsinm asu 6 uay 12 ieu

auirelfouvesinudsinw AnuguLss wag/vide
STEEABIINIIN AzULUANLFANY AReNTIUABULUAY
aMstnvesthe azuuumsUssliugumdinvestaelse
audn (1397l 4) Smsnsanasvesauidelfeuvesinuin
convulsive Wagdnynulinnaainsiny 12 weuiiguiuneu
SnwllAdsuguiniuesas 57.5 uag 67 MUA1GU Souaz
yosdnuginefidauguusiay/Miesyesna1veieinsin
Ay wusmuaiinvesennisdn Ae drop attack, spasms,
absence uag myoclonus 598ay 88, 75, 63 uay 56 A
&u fthe 6 MefiideyadueziuumuiAnvesaAdents
Wasuwasenstn 3, 6,9, 12 ieunuinfesas 83-100 15

66 | msaisnsumsnwng Ui 46 aduid 3 nsnqiAu -

AzuuulsuiuiousnwAty @nilugiasuuu 6) §iae 5 1
TeyanzuuuaunnaUSEUTIgUNULAE MAINTINE WU
T¥evay 80 vesiftredazuuunmam@indtulug 6 ey
way 12 Lhou
sianarUSinaefudnildsudunsldonatnden
wumsUsueniudnszrimslieansanaieilugig 12 heu
oun anuazvenen clobazam (Seeay 53) anen valproate,
phenobarbital (fesaz 28, 16) Turat 4 WHauusn ngyaen
lacosamide, clonazepam (Seway 100, 16) Tuou 4, 12 L‘ﬁ:u
WUINYT perampanel, clobazam (5oway 33, 16) hou 1 ez 9
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713197 5 WiguigudnuazgUisuagiansinwnigeananyy seninanguisuunadinguazuuagdnem

Ieavldun Guvuedlige  BuwwaddAd  p-value

1, 578 9 5
naulsmaudn (epileptic diagnosis), 518 (%)

* | ennox-Gastaut syndrome 2 (22) 3 (60)

* Febrile infection-related epilepsy syndrome (FIRES) 2(22) 0(0) 0.441

¢ Others*/Unknown 5 (56%) 2 (40%)
91yt , U: dsegu (Wde) 8 (2.9-11) 14 (6.9-27) 0.053
wiimenstn, vila /578 : deugu (ide) 2(1-3) 3(1-4) 0.670
izEJzL’;a'w?i'%’ﬂwﬂsﬂawfj’ﬂdauié’fmmiaﬁmﬁzym , U - g (Wée) 3.2 (0-11) 14 (2-26) 0.039%*
dwiindisudy, Alansy : Shegu (Wde) 22.2(11.5-60)  46.1 (30-60.2) 0.019**
wipvesenfuiniimelasy, 3l - Tsegu (Wde) 5 (2-10) 3 (0-7) 0.108
siaveseriutnilésutiogiiu, wile : Ssogmu Wde) 3(2-5) 4 (3-6) 0.064
arwitenmsdnunuia, afeidion : Ssegu (Rde) 500 (9-SE) 226 (4-796) 0.257
UINATTTATIFUG, mkd : Sseg1u (Rde) 417 (308615 094 (0.83-1.08)  0.003*
YAENSTTRAAFUAY, me/d : Tsegu (de) 100 (50-220) 50 (35-117) 0.042%*
AaBErunENS T TR LA IMue, mkd : segiu (W) 6.86 (4.2-11.4)  3.16 (2.7-4.7) 0.006**
Aiadsvafiend Aldsuimun, mkd : Sfsegiu (Rdw) 0.21 (0-0.4) 0.08 (0.03-0.15) 0.205
sﬁ’wmuﬁﬂwﬁ%ﬂmﬁu, 319 (%) 5 318 (55.6%) 1 579 (20%) 0.301
wqmmlﬁawm%ﬂmﬂﬁu, 318 (%) 4 (44%) 0 (0%) 0.086
Suauftheiionstynuiinanasedistiesiosas 50 , 118 (%) 4 (449%) 2 (40%) 1.000
Frnuinefiennsdnuiin convulsive anaseenstion¥orass0 , 516 (%) 4 (44%) 3 (60%) 1.000
Yovazanuineifouvesinynuinanasiii2ifieu : Ssegmu (Rde) 98 (67-100) 41 (25-67) 0.027**

** p- value < 0.05 = danuuanssegeditodAgvieada mkd=me/ke/day, SE= status epilepticus

Aavnzdtheiildends 12 deu (9 518)

WasuiisunguuLIAeNgaLazIUIAEIA (AN5197 5 )
wiadu 2 ngude SuYUReN 23 waz<3 mg/ke/day dnveiz
fuansnetuegnadioddunicadn laun dming szezien
nssnwneulasueasadaiy (p = 0.019, 0.039 Ay
f1iv) vunansdoanukazedsiililunguiuvuinegs
N11UsENNAL 4.44 191 (p = 0.003) wag 2.3 111 (p = 0.006) Wa
vdaannslyenansadadyn wuinguiEuunaeigsisa
nsugaEINAzdnINNBuINNNT (p = 0.086) SMsMaY
auasvesinanatesaioniosay 50 YBINANITHUUIALIG
oeiisuiunguiEivuIne 5 edudesas 44 wag 40
#1UE91U (p =1.000) ﬁmsmmwmﬁﬂaaﬁiﬁ%’umﬁaLﬁmasm
Yoy 12 ey wuiierwiseifeuvesinynalinianadlungy
Buvunengs 4 318 Fevay 67-100 (Tsugiuievas 98) uay

nauIEHvIALIE 5 9e¥erar 25-65 (Tsegiusesay 1) 3
uaneNefueg1siidedRy1saia (p = 0.027)
ngulsaaudnianiz guae LGS 31uu 5518 (L1, L2,
L3,L4,L5 ‘Lumiwﬁ 3)2 ﬂwqmm%ﬂuﬁilﬁauﬁ 1-2 Lﬁaqmﬂ
oImstnguusRnnty fudesneléuedaitiososslion 12
dew anudreiioutnuiia convulsive anasii 12 deudouay
53 8¢ anudsoiiouvednlutie 3 d 9 ieuaranadliiunn
8nT1MaUANIaNE Y LGS andnwiln convulsive agetlay
$owaz 50 vundu (5 518) AmTuderazao ftlae FIRES (F1, F2
Tupsedt 3) 71 2 Meflomstheindnaeiios 2 iWeuuas 2
duamineuldenansannigy audnluldmesiudn 10 uaz
2 wilanua1du fUle F1 wie1juuseviia toxic epidermal
necrolysis syndrome (TENS) fasngneniudnaumades LH
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uaw clonazepam whituuazvgadnnelu 2 ieu Tnglduun
g9gn 700 fladnusietu (31 mg/kg/day) lnganvuinadiuiim
seyuarlvien CBD GPO saiileseentios 12 Weuluwunnans
F0fade 4.05 me/ke/day Tneflonsdniisdudundnsn
uilifsdudndaiios arwideitouresdnyneiinfionas w
deudi 3, 6,9, 12 wiifuSaeay 100, 100, 99, 100 AUy
fthe F2 ldvgadnudsainlvien LH vuingean 260 fiadniy
#ofu (20 mg/kg/day) uazldngnen LH Tuifewd 2 agusan
nsnauauatvedfUIg FIRES Winiuiawass0
nan1sUTugtiagrasanadyyn Tun1sdnuilings
Wasurdeenansadadyw Wed LH Ju 6PO, GPo21 1u
GPO27, 25 uay GPO27 t¥u GPO25 §1uu 10, 5 uay 8 518
muddu SdlsReneinavesnsiasueiinelusmmadnafien
wavermstnlunsinmunselundenasue wuinis
USuenann LH u GPO Usinasiievdiilésuiiniu 0.06-0.61
me/ke/day wurathaiiesdesay 70 nitusesas 50 LAty
soutgasiovaz 50 unndalug (Sevaz 80) Usuanvun
189 NsU3UL1aIn GPO21 Wu GPO27, 25 Usnaiilovd
fildsuanas -0.14 §4-0.06 me/ke/day wunathuAesSesas
60 ¥nAtudouaz 40 TninAuvieudasioras 60 nsUTuen
310 GPO27 Ju GPO25 Usinaufewdiiasundaniiu
-0.07 §9 0.02 me/ke/day nuratafesdesay 50 hiTu
Sovny 62 Inlaidtuvdeutasioray 38 lunduiliesainde
Fiaveseniindalidiome wmdlinsusvanvuinenans
afafyraasiivefudndiduilinissadunavesns
USurllnenansanainlaonn wsizenadunaveseniudn
Budildusude
natrudssvasnisldenadiafiyen (a5 6)
Q’“L'J’J&Jﬁy’a 14 srenunatnafes (Geeay 100) 1 Wuipsas 47 ¥e9
MsRnRLMsSNEToaNn 138 aSa Finuvesldud sasueu 4n

=] Y A o ey v o
N139N 6 Na"IJ’NLﬂSﬂﬁiﬂiﬂwiﬂiutlﬁaﬂiaﬂﬂﬂiy"m 14 519

Ny o1sualmaiiauasiioamnsanduiesas 64, 43, 42

wag 28 mudwuveUle 14 51g maﬁwﬁmﬁlﬂqumaﬁwu
unfianlaun e1msdisuey esualngavin uaz 1eemns
Seway 20.3, 19.6 way 18.8 LA UTBIIUIUAT RIS
Annny wnnsalliifisUsyasdiiguusainuldun ormsdnann
Fu 6 50 9INITNIULTIIUNEAET 4 578 FBIUBULTINEIUE
deswnTuamardnunnu 2 918 warenmsiusniay 1 5e
nathadeafinuUesnazialutae 1-3 Weunsnuayaeiiil
msusuriinvesenasadatyrlasanziiedsudueid
fiansihevdgatu

wiansallaifeUssasAsunse desuaulsinenuia
(L2, F1) 91u7u 6 ads L2 fennns@usnn ‘wqﬁﬂﬁmﬂﬁau
vdsnisueludiowd 1 uaz 2 liusuane clobazam uaz
valproate enm3itu F1 weulsmenuaidesaniaymenu
mstndemadumelsluiewd 9 flernisdniiudundsnn
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Abstract

Background: Breast cancer is currently the most
common cancer of woman in worldwide and also in
Thailand. In the past, radical axillary surgery had been
an integral part of breast cancer treatment to staging and
provided locoregional control. During the past decade,
surgical paradigm changed from standard axillary lymph

node dissection for early breast cancer patients to

sentinel lymph node biopsy (SLNB) due to increasing
evidence indicated that was safe and acceptably accurate
method for determining axillary node staging in early-stage
breast cancer patients without clinically axilla lymph
node involvement. Sentinel lymph node was identified
by lymphatic mapping. There were 3 techniques of
lymphatic mapping; blue dye alone, radioisotope alone,

or a combination of blue dye and radioisotope. In this
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study, we used blue dye alone for lymphatic mapping

due to simplicity and low cost. Objective: The purpose
of this study to report an identification rate of sentinel
lymph node using isosulfan blue dye alone in breast
cancer patients at Lopburi Cancer Hospital and to find
out factors that might affect the rate of sentinel lymph
node identification. Methods: This study was retrospective
observational study. Patients were enrolled between 1*
August 2017 and 30" April 2020. Eligible criteria included
T1 or T2 invasive breast cancer and all T size of ductal
carcinoma in situ who underwent mastectomy, with
all clinically negative axillary lymph nodes. All patients
performed sentinel lymph node biopsy by using 1%
isosulfan blue dye alone for lymphatic mapping at Lopburi
Cancer Hospital. Results: A total of 74 female breast
cancer patients representing 75 cases (1 bilateral breast
cancer case) underwent SLNB using isosulfan blue dye
alone. A sentinel node was identified in 71 of 75 cases
(94.67%). Conclusion: The identification rate of sentinel
lymph node biopsy using isosulfan blue dye alone in early
breast cancer at Lopburi Cancer Hospital are acceptable
and feasible.

Keywords: Lymphatic mapping, Sentinel lymph

node, Breast cancer, Lopburi Cancer Hospital

Introduction

Breast cancer is currently the most commmon cancer
of woman in worldwide and also in Thailand. In 2014, the
Thai National Cancer Institute reported 14,804 new breast
cancer patients and mean annual age-specific incidence
rate of breast cancer was 31.4 per 100,000 persons (2013-
2015)". Surgery of breast cancer had 2 parts, surgical
management of primary breast and surgical management
of axilla. In the past, radical axillary surgery had been an
integral part of breast cancer treatment to staging and
provided locoregional control. The disease status of axilla
lymph nodes was the most significant prognostic factor of
patients with early-stage breast cancer and determined
adjuvant systemic therapy’. During the past decade,
surgical paradigm changed from standard axillary lymph
node dissection for early breast cancer patients to sentinel
lymph node biopsy (SLNB) due to increasing evidence
indicated that sentinel lymph node biopsy was safe and
acceptably accurate method for determining axillary
node staging in early-stage breast cancer patients without
clinically axilla lymph node involvement®. Moreover,
SLNB also had less arm morbidity compared to ALND',
allowing axillary lymph node dissection (ALND) to be
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limited to patients with nodal involvement. Thus, ALND
may result in significant arm morbidity including seroma
formation, chronic pain, and impair range of motion and
lymphedema.

Sentinel lymph node was the first lymph node
or a group of lymph nodes which encountered in the
lymphatic drainage of the breast and was generally
identified by lymphatic mapping’. There were 3
techniques of lymphatic mapping; blue dye alone,
radioisotope alone, or a combination of blue dye and
radioisotope. From metaanalysis of 69 trials between
1970-2003 reported identification rate of sentinel node
in early-stage breast carcinoma using blue dye alone,
radiocolloid alone, or both combined were 83.1%,
89.2% and 91.9%°. Subsequently, excellent results on
sentinel node identification could achieve by whether
using single or combined technique®®’. Giuliano et al.
reported sentinel node identification rate of 98% using
isosulfan blue dye alone in SLNB, Krag®. reported sentinel
node identification rate of 98% using radioisotope
alone for mapping technique, and from NSABP-32 trial
demonstrated the sentinel node identification 97.2% by
using combined technique. As many studies suggested,
the combined technique is much preferred by its
higher success rate®. One of its explicit drawbacks are
multidisciplinary team coordination (nuclear medicine,
surgeon, nursing team) and high cost for radioisotope and
required specific equipment (probe detector).

Beside lymphatic mapping technique, factors that
may affect the rate of sentinel lymph node identification
revealed that surgeon experience (learning curve),
older-age patient, tumor location, tumor size, prior
excisional biopsy”.

In this study, we used blue dye alone for lymphatic
mapping due to simplicity and low cost. The purpose
of this study to reported identification rate of sentinel
lymph node using isosulfan blue dye alone in breast
cancer patients at Lopburi cancer hospital and to found
out factors that might affect the rate of sentinel lymph
node identification.

Materials and Methods

This study was retrospective observational study.
Patients were enrolled 74 female breast cancer patients
representing 75 cases (1 bilateral breast cancer case)
between 1% August 2017 and 30" April 2020. Eligible criteria
included T1 or T2 invasive breast cancer and all T size

of ductal carcinoma in situ who underwent mastectomy,
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with all clinically negative axillary lymph nodes. All
patients performed sentinel lymph node biopsy by using
1% isosulfan blue dye alone for lymphatic mapping
at Lopburi Cancer Hospital. Exclusion criteria were
pregnancy, those who had neoadjuvant chemotherapy.
The study was approved by the Ethics Committee for
research involving human subjects of Lopburi Cancer
Hospital administration for chart review.

Procedure: After induction of general anesthesia,
2.5 ml of 1% isosulfan blue dye was diluted with 3.5 ml
of sterile water was injected into subareolar area. A 3-5
cm skin incision at axilla was made and blue-stained
lymphatics was also sought. Sentinel nodes identified as
blue staining nodes and palpable nodes also removal
during operation. Frozen section examination was not
performed. Permanent section was done for all sentinel
lymph nodes for pathologic examination. If sentinel
lymph node could not be identified, axillary lymph
node dissection would be done in the same operation as
standard treatment. If the result of sentinel lymph node
indicated metastasis on pathologic report, completion
axillary lymph node dissection was performed in 2™
operation. Factors that might affect the identification rate
of sentinel lymph node; clinical and pathologic features
(age, BMI, clinical detection, diagnostic methods, tumor
location, tumor size, type of breast operation, diagnosis,

Table 1 Characteristics of breast cancer patients

pathologic grading, LVI, PNI, ER,PR,HER2 status, KI67) were
recorded and analyzed. To determined the learning curve
of surgical experience on sentinel node identification,
data was divided into 2 groups; first 20 case performed
compared to more than 20 case performed.

Statistical analysis

Demographic data were evaluated and reported
using descriptive statistics (mean and percentage). Patient
characteristics were compared using t tests for continuous
variables and Fisher exact test for categorical variables.
Univariate analysis and multivariate analysis of probability
of sentinel node identification were done using multiple
logistic regression. p<0.05 was considered statistically

significant.

Result

A total of 74 female breast cancer patients
representing 75 cases (1 bilateral breast cancer case)
underwent SLNB using isosulfan blue dye alone. No
patient had any side effects from isosulfan blue dye
injection. 53 cases (70.67%) had mastectomy and 22
cases (29.33) had breast conserving surgery. The mean
(standard deviation) patient age was 54.37(11) years and
mean(standard deviation) patient body mass index was
26.38(4.57)(Tablel).

SN not identified (n=4) SN identified(n=71) p value
mean * SD Median (IQR) mean + SD Median (IQR)
Age (y) 58.50 + 9.61 56.50 (18) 54.14 + 11.10 54.00 (14) 0.540°
Weight(kg) 75.50 + 9.15 75.00 (18) 63.20 + 11.72 61.00 (17) 0.032"
Height(cm) 159.50 + 8.06 160.00 (16) 155.31 + 6.58 155.00 (9) 0.292"
BMi(kg/m?) 29.78 £ 4.21 28.76 (7.48) 26.20 £ 4.55 26.22 (5.56) 0.101°
* Mann-Whitney U tests
Table 2 Comparison of patients without and with sentinel node (SN) identification
SN not identified (n=4) SN identified (n=71) p value
Weight
<70 kg 1 51 0.083"
>70 kg 3 20
Clinical detection
Palpable lesion 3 60 0.510°
Imaging detect 1 11
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Table 2 Comparison of patients without and with sentinel node (SN) identification (Continue)

SN not identified (n=4)

SN identified (n=71)

p value

Tumor location
Upper outer quadrant
Upper inner quadrant
Lower outer quadrant
Lower inner quadrant
Central
Diagnosis methods
CNB/FNA
Excision biopsy
Diagnosis
DCIS
DCIS with microinvasion
LCIS
Invasive lobular carcinoma
Invasive ductal carcinoma
Operation performed
BCS
Mastectomy
Pathologic tumor size
Tumor <2 cm
Tumor >2-3 cm
Tumor >3-5 cm
Tumor >5 cm
Pathologic grading
Grade 1
Grade 2
Grade 3
LvI
Yes
No
PNI
Yes

No

A O O O O

28
22
11

66

o o ~N o~

22
49

36
22

33
30

37
34

63

0.043"

0.041

1.000°

0.314°

0.238"

1.000"

1.000"

1.000°

"Fisher exact test
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Table 3 Immunohistochemistry of breast cancer patients

Immunohistochemistry SN not identified (n=4) SN identified (n=71) p - value
ER
Yes 4 48 0.306
No 0 23
PR
Yes 4 32 0.048"
No 0 39
HER2
1+ 2 26 0.839°
2+ 2 29
3+ 0 15

K67 (220%)
Yes 1 37 0.430°
No 3 26

Confirm DISH test
Positive 0 3 0.334°

Negative 1 3

"Fisher exact test

63 cases (84%) were presenting with palpable outer quadrant, and the second most (22 cases, 29.33%)
lesion and 12 cases(16%) were mammographically —were in upper inner quadrant. The amount patients with
detected. Of these, 68 cases were diagnosed by core T1, T2, T3 were 37 cases (49.33%), 33 cases (44%) and
needle biopsy technique and 7 cases were diagnosed 5 cases (6.67%), respectively. And 97.33% of patients in
by previous excisional biopsy. All of 75 cases were this study were stage o-Il. The 75 cases were divided into
diagnosed as following; 61 cases (81.33%) as invasive 2 groups based on whether sentinel lymph node could
ductal carcinoma, 7 cases(9.33%) as DCIS and 7 cases be identified. The factors significantly difference between
(9.33%) as DCIS with microinvasion. Greater than 1/3 of 2 groups were body weight, tumor location, diagnostic

patients (29 cases, 38.67%) tumor location were in upper  methods, and PR status (Table1,2,3).

Table 4 Result of sentinel lymph node (n=75)

n (%)

SLN identified 71 (94.67%)
SLN not detected go on ALND (n=4)

Positive ALND 1/4 (25%)

Negative ALND 3 /4 (75%)
SLN positive (n=12) 12/71 (16.90%)

Micrometastasis 3/12 (25%)

Macrometastasis 9/12 (75%)
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Table 4 Result of sentinel lymph node (n=75) (Continue)

n (%)

SLN positive go on ALND (n=9)
Positive ALND
Negative ALND

Number of sentinel node (mean + SD)

1/9 (11.10%)
8/9 (88.90%)

6.40 + 3.26

A sentinel node was identified in 71 of 75 cases
(94.67%) and contained metastasis in 12 cases (16.90%).
In case whom sentinel node can not identified (4 cases)
go on axillary lymph node dissection intraoperative had
node metastasis in 1 case. In the sentinel node positive
12 case, 3 of 12 cases (25%) had micrometastasis and 9
of 12 cases (75%) had macrometastasis. 9 of 12 cases go

on axillary lymph node dissection. Of these, 1 case had

metastasis in non- sentinel node (1/9, 11.1%) and the
sentinel node was the only node containing metastasis
in 8 cases (8/9, 88.9%). The mean (standard deviation)
number of sentinel nodes identified was 6.40 (3.26) (Table
4). The effect of surgeon experience on sentinel node
identification was examined for first 20 cases performed
compared to after 20 cases performed, the result was
not significant difference.

Table 5 Stepwise logistic regression of probability of sentinel node identification

Univariate analysis

Multivariate analysis

Odds ratio (95% CI) p - value Odds ratio (95% CI) p - value

Weight group 7.65 (0.75-77.96) 0.086 1.29 (0.04-38.71) 0.883
Tumor location

Upper outer quadrant 0.51 (0.05-5.17) 0.570 0.20 (0.01-6.24) 0.361
Upper inner quadrant 0.00 (0.00-N/A) 0.998 0.00 (0.00-N/A) 0.995
Lower outer quadrant 1.82(0.17-19.12) 0.618 5.92 x 10" (0.00-N/A) 0.996
Lower inner quadrant 0.00 (0.00-N/A) 0.999 0.07 (0.00-N/A) 1.000
Central 16.75 (1.85-151.83) 0.012 2.89 x 10° (0.00-N/A) 0.999
Diagnosis method 13.20 (1.52-114.52) 0.019 5.71 x 10" (0.00-N/A) 0.995
PR status 0.00 (0.00-N/A) 0.998 0.00 (0.00-N/A) 0.994

A stepwise logistic regression analysis of variables Discussion

was used to find significantly factors influenced the
success of sentinel node identification using both
univariate and multivariable models and shown in Table
5. Patients with tumor location at center and previous
excisional biopsy were factors that found to effect on the
success of sentinel node identification in univariate, then
were subjected to further multivariable analysis shown
not effect on the success of sentinel node identification
(Table 5).
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The benefit of sentinel lymph node biopsy in
breast cancer patients with clinically negative axilla node,
is to reducing the number of negative axilla lymph node
dissection, thereby reducing the complication rate. The
rationale of knowing axillary node status is the single most
important predictor of survival, is for accurate staging and
for consider adjuvant treatment. But does not appear
to be therapeutic benefit to treating the axilla. In the
NSABP B-32 trial, demonstrated no statistically significant
difference in the survival or nodal recurrence between
sentinel node negative patients who had a completion

axillary lymph node dissection or sentinel lymph node
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biopsy alone(8 years follow up)’. Identification rate of
sentinel lymph node in breast cancer patients may
affected by many factors such as lymphatic mapping
technique, experience of surgeon, BMI, tumor location,

previous excisional biopsy at breast”'*"

. Finding from
many clinical trials and metaanalyses about lymphatic
mapping, shows that most successful technique for
identifying SLN is albumin colloid or combination of blue
dye and radiocolloid range of identification rate of SLN
were 82-98%'*"*'*. However, in a later studied of lymphatic
mapping using blue dye alone, Giuliano et al reported a
94% success rate of sentinel node identification'”. Morrow
et al demonstrated no advantage of using combined blue
dye and radioactivity compared with blue dye alone on
identification rate of SLN'. American society of breast
surgeons developed the guideline for performance of
sentinel lymphadenectomy in breast cancer. In 2003,
recommended a rate of SLN identification of 85%, with
false-negative rate of 5% or less’. And update guideline
on 2014, recommend that SLN should be identified in
>95% of eligible patients'. Case volume and experience
of surgeon are important affect the success of sentinel
lymph node biopsy. Surgeons should perform at least
20 SLNB cases with acceptable result before abandoning
routine axillary lymph node dissection or under direct
supervision'™*. Previous excision biopsy was factor that
affect the success of sentinel node identification in some
early studies based on concern that breast lymphatics
were disrupted”. This concern was not supported by
later studies; Haigh et al. reported that success rate of
SLNB did not affected by biopsy method (stereotactic,
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Abstract: Effects of Self-efficacy Enhancement
Program to Food Consumption Behavior Modification
among Diabetes Mellitus Risk Groups at Khlongtonsai,
Khlongsan, Bangkok
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Background: Diabetes problems continue to rise steadily. It is an important public health problem that
needs to be accelerated in order to reduce future incidence of diabetes. Controlling diabetes preventative is best to
lifestyle modifications, especially for diabetic risk groups. Prevention is the most important factor supporting the risk
group. Therefore, researchers have developed effects of self-efficacy enhancement program to food consumption
behavior modification among risk groups of diabetes mellitus. Objective: Aimed to study the effects of self-efficacy
enhancement program to food consumption behavior modification among risk groups of diabetes mellitus. Method:
The 70 samples were divided into 2 groups; an experimental group of 35 samples and a comparison group of 35
samples. The effects were evaluated before and after trial. The experimental group received the program created
by applying self-efficacy theory. Data were collected using questionnaires. Statistics used were descriptive statistics
such as frequency, percentage, mean, and standard deviation and inferential statistic as Paired sample t-test and
Independent t-test at a statistical significance level of 0.05. Result: After trial, the experimental group had a higher
average score than before experiment in self-efficacy= 7.14, outcome expectation= 6.66, and food consumption
behavior= 5.34, significantly (p<0.001), including blood sugar level decreased 11 mg/dl. (p<0.05). Conclusion: Effects
of self-efficacy enhancement program to food consumption behavior modification among risk groups of diabetes
can modify dietary habits and reduces blood sugar levels in diabetes risk groups. The results suggested that the
program could be applied to diabetes risk groups in other areas.

Keywords: Self-efficacy, Food consumption behavior, Risk groups of diabetes mellitus
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ttest fvunseRutudAA 0.05 na: Mevdinismaaes
nquvaassiazuuedsifintuniideunismaassded ns
$ufAruananInUeme Wiy 7.14 arwanavdlunadig
6.66 wATNOANIIUNTUIINABIMNS 5.34 ag1itudAgn
@in (p< 0.001) sumsziuihnaludenanas 11 un./aa.
(p<0.05) a3U: TUsunsuMsAaE3ANANNNTAVDIAULD LD
USudsunginssunsuilanenslunguidsdsaim
annsaufuAsunginssunisuilnremsuastianseiu
ihnaludenlunguidsaumld Tneidelauouuslsi
Tusunauluusuldfungudsauvmiuluiuiisu

ANEA: NTTUFANLANNTAVBINULDS WOFNTITUAT
U3lnnemns nauidsdsauiviny

unuh

Hagtlsauwmudadulsalsifedeisoseiidullam
mﬁwimqﬂuﬁ"ﬂaﬂ sdeszwdlnesae Mlanlul wa. 2560
fiftheimnu 425 ey uariuwildusfisanniudos
aaimsewdelanmanisaldnhul w.a. 2588 Asdgtheiuviy
Wt 629 drupu duadalsaumivluyssmalned
Yoguunuh Saulveludedive) 11u 11 au thedulsaumu
Aadusovas 9.8 findade luusayuilidedinanlsn
WM 200 9 videUsznauialisey 8 318! ANTe9y
anunsallsatuvuluusewalnglud we. 2562 wusns
ANuYNIauay 84.26 TuUsewnsyaeeny 35 - 59 U uazsavay
8.86 luUsz1nsv 907y 60 D Fulv wazlsifnmsnisauny
Tsafineannisiilu we. 2564 asnuaulnedulsauvanu
fla 4.7 dwen? uazidlenguidesionndulsaumiunane
Judthelsaummuazneliifananssnuvaneusens wu
muan nzlane maialsavaendoniila Fonalilad
HalAsTInud wilinnisagideniusienieg laun aode
o¥u7g 19U M 97 Gt waswin Dudu gapdeduiasugia
MidsAmsnemeiuiasuauinn dawansenuludswmnuisla
inunmeinanas’

ﬂqamwmmuﬂﬂﬂuﬁuﬁwﬁa finulsauumauduy
ﬂagmqmmwﬁﬁﬁm LﬁaamﬂwudﬂﬁLLuﬂﬁmé’mwﬂfmﬁuméﬂaEJ
fidsumssnuluamunenaimedy LLa%Laﬂ%uQﬂ‘ﬁuVjﬂ%
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Tnelud e, 2559 dens1hewiiu 166.67 uastiintutudu

281.30 uaw 398.23 souszynsuauau 1wl wa. 2561 wag
.61, 2560 MUAIAY° AUBUINITAN5I90MEY 28 N395UYT ST
FuRnwauviavun 44 qumuy AUGUINITAUAIN 16 Wi it
Fuliasouiinaaesay TiufisIuIu 6.98 mMaeRlawns s
oonduurisionun 4 urasldun Tiun waudadwasen
WYARBIAT UWUHARBIFULNT LazLYIIUREENe B9y
AUleAelsAumIUTILILINNNTY 500 T18 INNSATLEIY
sufnnsosdumngudsslsaumuly wa. 2560 wunay
dealsaumnu 184 918 wazdtheselm 15 519 uasd
WA, 2561 INN13RANTEINNAABSTSALUMIL WUNGuIFe
T5AUMINUIILI 386 518 wagdUles1elvi 14 518 nungy
dealsaummiluleisiunassfulng mnfign wa. 2560
$1uam 60 318 Tu .. 2561 $1uan 110 518 Famssiuduany
YosAUIUINTANTITRUAY 28 N395UY3 TruanTinsainaay
aunm Uosrulsalnedunaudsadundn Tnsnseusali
g MIsassd Uiudsunginssuguniitetosiunis
Aolsn wissutheselndifatunng ¥ anmsdunival
foyagunmdesiuveanguidssiomadulsaumiu (pre-
diabetes) fiir3unisnsranisdanseslsauimanulugue
UIn1sans1sagy 28 ngesuy wud nguidesionindulan
WU (pre-diabetes) fngAnssunisuslaaemsiviili
lannsamuauszauthmaludenls Wun vilnavesu
uaziaiesiuiifsavinu vilnanalifsamnunuggnia uaz
Uilamemsussianiln vien uagensidlusiugs o1mnsil
ﬁmwﬁmdaﬂm%LﬂummiﬁwL%fﬁ]gﬂé?iw?galﬁmmam
whly isentedis fanuagan sIaE warTagn uay
uenninguidsswomsidulsaumiu (pre-diabetes) &3
\ngasUuAsungAnssunarldisanuInnmems $1in
USmathaaluemns wasvanidssemsiivgeiaeiiy
vi3eng wissliaunsomuauszduihmaludeslsioginast

v

wasgiuld (<126 un/ma.) Wesanliuilahmuesingndies
vieli liidesfunaranunsomuauenslé uasinnuderia
Rertumsuslaronsasuiiloquniilawanmudosie
fagtelfansziuinnaludenld

nanndgylsaumnuniuudlduiugWuegis

' '
v a

sewiles Fadulgmansisuguiddgisidudensaudley
dioangiinsaflsaiummuiiezfisduluonian niseugu
Hostulsarummuiiniig Aemsuuianudidinlasanis
naudssromaLdulsnimu fedu nislimnuddyluns
deafunsifnlsaiumulungudsadssinuddnyedib
nsoonuuuAanssulifunguidsslsaumuldidusy
LLazﬁgqaguuﬁugmquwﬁLﬁﬂaﬁ’uqﬁumwawﬂzj'asﬂ,ﬁLﬁmmi
Usuwasunginssuguamled wazainnisnumuanuised
Aerdesiunsuiuidsunginssunsuilaaenslungy
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deoalsaumudiiusnudn msuilaremsTiimnza
ﬁaﬂuﬁﬂmmsLLasﬁmmmaﬁaﬂﬁﬁi"n,ﬁu%f‘m‘uaaﬂfcjm?im
Tsawvny shlvingadsslsaummmiuiinginssunisuilan
pMsTmNzaILTY (p<.05) wasdmuiiimswasuuas

amrguamldluneiifdawalunisauauseduinnaly
\Fonanategeiltdedfy (p<.05) wagn15ueMguYN1T
fudmnuaunsavesmueanesnkuUAINssILioUTUALY
wAnssunsuilaremnslungudedlsaiuvany dawanns
Anwimuin SaelvingudsdsaummmnldGouigmaues
NMTdsne Msindule waznisuansufisuisienues de
HAlANUIAAIUANNGANTIUNITUSLAARIMT Auviliseay
ihmaludenanasesnaseiior §ideidldthuumdnngus
nsFuiAnuaEINIanULel (self-efficacy) vasuuugsn’ nld
Tumstdendsdl Tnevguildesuislit nfnssuesyana
ININAINANTAVBIYARAINYAARTUTINAULDIEINT
vindmidlduazaaniainziAanadnsin yanafazuans
wgAnssuiU  penulAuMITLUARIANLANNNTNTBINLLE
gy avendeusvaunisal mMsdanemgAnssuangau vie

nsiusegdlalunsufiie samdanisnsedunisensualnig

o A o

Fudanuanunsadudsddyirinuneviednduityanass

o

a o

WasuwamgAnssuuazUdRfmuduugiihegueilos
maoaly Inswndunwmslunisesnwuuianssusuiunis
T¥nszuaunsnay uasiunguidsdlsauvmudugudnans
TunsindulaBuduguagunmvesnuiesuasifiun @y
yesmsUuAsungAnssunisuilnaemsiigndes axds
narenisanlonadesienistieidulsaumnlusunnag
wazviliaunndinitu suasdeltiAanafnenues way
ATEUATY

Saqua:dsms
TUsunsunsaaasum LA s vemueaiieUT UL Aoy
wginssunsuilnenslungudsdsaumiu davindude
Uiudsunginssunmsuilaaomislungudsdsaiummiu
Huns3deRaass (quasi-experimental research) wiaaes
N&Y INDUKAZMAINTNARBA (two groups, pretest-posttest
design) Uszwnsuaznauinetnslumsinwaded do nqu
L.?imi'mL.mmmﬁy’q‘mLLawﬁujamﬁ’aagLmaﬂaméfulm LU
AADIAL NJamUMILAT AlFSUMsAnnsedlsAUmMILaIN
AUEUINSANSIT0NAY 28 Nysuyd wasdlsrduihmaluden
Bg3¥Ning 100 - 125 Hadnsusiaindans lnediinaueinisdau
nauseEns (inclusion criteria) WA Wunguidedlsarumy
Li§utheselsatesaug Ssssuihmaludonndumi
wazesegates 8 Falug aglutas 100 - 125 adnTusie
\WBARS Heng5endne 35 - 65 U anunsaufumnainsusedniu

o 4

Ieideauwes fafduudyyzauysal Tanuausousaiiu

fuils wardeansmwilngldidla fanuainsledudlian
Puflelumsfing azasnsarisufanssulansUR NN
iruavuIANgusiaeg1e Mensldisidanisediuialunis
npEay (power analysis) lagfvunguanageufiszdu .80
fvuaruIndvswanitvunelvg (effect size) Anudesiunig
adfnisesy .05 [adiinnaaunnuuysusau (ANOVA) 91005
Wansaldngudietganguag 35 aw’ dennqusiieg1ald
W/nsguet1ae (simple random sampling) Inen15duaain
eTerunseisnsuiunguiiegisfifesnis lindusioeng
SruauiieAy 70 au utseenidunguvaans $1u7u 35 AU Nau
Wisuidiou $1uau 35 Au siinguiegnamailamauins
dlusunsudinsfnuidieuiteulseansne wnlesdledildly
Msnnans fie TUsWNTUNSANASUAMNAINSaTe N e
Usudsunginssunsuilanemnslunguidsdsaumny
TngUssenalduuifanguinissuinnuanansanues (self-
efficacy) voauuugs® indafanssulundiilitundumnaes
Tnensyuaunisngy Wussezan 7 dUavi Usznouse 4
Aanssu il

Fanidl 1 Avnssu 1 “Ranssunanideudeus iiila
wdlnawmu” Wuinssuadsdniusuavairsnsiuiang
aansnvesnuies laonsusseneliinnuiides lsaumu
sesuihmaludon anudessonsidulsauimiy ae
unsndauanlsauvany uasnadensuuseniuennsi
mnzaudmiunguidsslsaumn uandilenisguaguain
Tiuduuusaziieuiiiudnuulnenishidauuuen
Uszaunsalileafiuauduiavessauuy saufusadmneg
iioas1annuaiaviainauasnsa foRnmdmneves
auedldiiionadnsiia

FUn Wil 3 Ranssu 2 “Ranssuivedidlsaensdese
Tsaiumu” WuRanssuandanislideu drensunnsgiuly
M3 TS audnTinwensdensuUsEmuens fnis
gruaanlnrwINIsNdIeg e mnsdsagu Bnnsidenyiia
91M5 uarmiulsznauyensiiteguamlaenismsin
DML TOUNIUALAIANUIATFIY

Uil 5 Avnssu 3 “Ranssuduasnensuaundy
zdu39” ﬁﬁmﬁmﬁﬁumiméma%’wms%’uimwmmm
YDIAULDY NINTINUTZNIUAIBNITUTELIUAINAINTINY
Whwsnefidmuald Tngeduse wanidsuBouisuiu (e
Tonnalissuieanuidn Suiledaym wazlimtuuy Thiin
Tihadle afeussgilaliussaimnedingd sufdy
andmsnedu

FUanifl 7 Aanssu 4 “RanssumadnsildAedus”
Lfﬂuﬁf\mﬁuLLaﬂLﬂﬁauﬂizaUﬂﬂszﬁaaUﬂwuﬁzywwLLaxq‘UaSiﬂ
sumesanfuudladam wieuiildiuusiniudy wagld

o

Maslandslianmnsausudsungfnssuls uasuyugnd
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ngAnssunsUslaAesiangay wieundldamadng
Gl v v v a wa a 5 1

wseluutm il iAngfnssudusaly

| | = a Yo ad

dundulSeudieulasunsauaniuuniiduinesgiu
VDIAUGUINTATTUAY 28 NFIsUYS wazlisunisusene
linuiiseddsaluvinuy uagensuanilfeu wieuuwan
Allen1sauagua @ miunguidessialsauininu e
Usznaume AnusiUesdudmiulsaluim Yunuems
MynzdmIungudedalsauining Laensiseauling
Twdon TudUanifl 7 ASsi 4 Wiumiunudeyaneuuaznda

9 YY) 3 | I |
mnaadlaglduuvaeungidedimundu wisesndy 5 dw
Ao dun 1 Jeyadnuuemelszng dwn 2 nsiuiai
A1U150989R U lUANSERNUSINARIYNS Jeranuilanvay
Juluu Likert scale 5 s¥au fis w1ndign 11n Urunans e
v a A o v @ ) o8
waztloeiign f91uu 6 Yo lnewuadu 3 szAuaunae
= = U 4 [l LY
Ao Avuu 23-30 dn1sfuinnuanunsnvesmuledegluseiu
g9 Azuuy 15-22 dnsfuimnuanunsavesmuiedeglusesiu
drunans wazAzkuy 6-14 fin135uinuanunsnvemLes
aglusyiutiey dwn 3 anumanislunadnsvesnisiden
Uslare1ms damauildnuaiduiuy Likert scale 5
AU fie 1INV 11N Urunans Uee uavtosiian d9uiu
4 99 Togwuadu 3 SEAUALLNMIT AD AZLUY 16-20 A7
% U & LY =1 %

manddlunadnsseduas azuuy 10-15 dauaianisly
NASNSTEAUUIUNANT wazATLUY 4-9 TanumanTdlunadns
JEAUEN @l 4 weAnssuMIUSLAAD WIS dnuyazvesAInIL
Wumsanuanudveswginssunisuilaremisiuseu 1
duamifiiuandalagiu fdnvaziluwuu Likert scale 5
sziu e Rty iRdudszdr UiiRivesnss UjoR

& | A wa " o o
w1l 9 A3 wazliuuRiae lnsuualu 3 sedumunoae® fie
AzUUY 41-55 imsuUadeglusedugs azuuu 26-40 013

wa o

U URdeglussiuUunans uagazuy 11-25 In15Ujon

M13797 1 91ukaziosazveslseansinnumudeyarialy

fegluseausn dud 5 szauiimaluden alduiunis

AsdeUANIRsLdNam (content validity) 971U 3 Ay
wiowvamsnaeuadosiy (reliability) wud1 msfuianu
ansavesnuedlunisidenuilnaems laa Cronbach’s
alpha coefficient iU 0.74 ANUAAWITIUNAANEIOINTS
@onuilnme1nis laA1 Cronbach’s alpha coefficient iy
0.84 wazngingsun1suslanems laan Cronbach’s alpha
coefficient Wiy 0.72 Falaunmegluinasiuinsgud
gausula LLazﬁaﬁﬂﬁﬂma%’wﬁu TABNIUAITNTIVADUIIN
Fidenmy S1uu 2 v 1fud gllonisquaguaindmiungu
dedlsaumniuy mylinseideyalagldadianssauw vinnns
VPFBUANNAFIUNITINY IATIzviseal paired sample
t-test iag independent t-test MuuAsEAUNEEIAYNI9EDA
#10.05 msdnuilldrinasesssumsidelunuduminedy
AU TuENAT NS

Wa

MUz STiAng 01gsEing 35 - 65 T Hanemid
wazinaye §1uau 70 au tneudangudiegiseanidu 2 ngu
fAa NAuUVARBY WU 35 AU WavnguIeuLiigy udu 35
AL Anvuzmeszensidneiluaded wud ndumeaesuas
nquUSeuiisuiinnulndifsaiu Tasdulngiunanda
naumaassalvajTonysziing 46-55 U flongiade 50.63 1
(SD=6.70) dunguseuiitsudiulngionysening 35-45
U fiongiade 49.77 U (SD=8.43) dilugjanunmausa
UNMIANWIGIERTEAUUTEANANY uazUsEnaueIniuig
U Melddulnaiseldindesodiou 5,001-10,000 Um
ARvilinangegsEning 25.0 - 29.0 Alandi/msuns uag
dulvaifaaosnduiissduihmaludonagsswing 117 - 125

a o

faansu/nans (m151991 1)

Fauaralu QGEGEELE nguTeULigy
’ (n=35) (n=35)
U Souasz AU foway
Ll
B8 7 20.00 6 17.14
‘Viil:N 28 80.00 29 82.86
21y (V)
35-45 10 28.57 14 40.00
46 — 55 16 45.72 11 31.43
56 — 65 9 25.71 10 28.57

Mean = 50.63, SD = 6.70
Max = 65, Min = 38

Mean = 49.77, SD = 8.43
Max = 65, Min = 38
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= ° 1% o v o i
M19719N 1 ﬂ’]u’JuLLag5@8’53%93‘”sg%qﬂsﬂququmqu%ayja%q'lﬂ (»®)

Fauaralu QGEGEELE nguTeuigy
’ (n=35) (n=35)
U foway U EOIGE

ANTUNTNENTE

lan 7 20.00 10 28.57

dusd 25 71.43 24 68.57

i 3 8.57 1 2.86
STAUMSANE

TlalsSeuniede 3 8.57 0 0.00

Uszoufinen 14 40.00 15 42.86

dseudnen 5 14.29 16 45.72

aulsyy/Ua. il 11.43 2 5.71

Useyeye3 9 25.71 2 5.71
213N

lailduseneuendn 5 14.29 1 2.86

A 3 8.57 5 14.29

Sudhaily 27 77.14 29 82.85

y & 1 &
iqﬂlﬂl,ﬂaﬂﬂal,ﬂau (Un)

i 5,000 3 8.57 0 0.00
5,001 - 10,000 18 51.43 16 4572
10,001- 15,000 6 17.14 12 34.28
gendn 15,000 8 22.86 7 20.00

v a jd
faturanie (Rlandu/a1519tuns)

Unfi (18.6 - 22.9) 11 31.43 12 34.29
Frusedud 1 (23.0-24.9) 7 20.00 10 28.56
Fruseduil 2 (25.0 - 29.0) 12 34.29 12 34.29
Fruseduii 3 @nnin 29.0) 5 14.28 1 2.86
Mean = 25.32, SD = 4.31 Mean = 23.84, SD = 3.11
Max = 35.99, Min= 19.14 Max = 30.49, Min = 19.13

szaunanaluien (Radnsu/ndans)

100 - 108 7 20.00 7 20.00
109 - 116 6 17.14 10 28.57
117 - 125 22 62.86 18 51.43
Mean=115.34, SD = 6.79 Mean= 114.90, SD = 6.75
Max = 125, Min = 102 Max = 125, Min = 102
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aad

HodAYNEDAT p= 0.104 LATNAINITNABDY WU AW

n1sfuiAnatnsavesnueslunisiienuilan

v o w a

9IMN3 S¥MINNFUNARBILANENSEUWIEY faummaaes  uansiuegailitludAyneadian p< 0.001 (151991 2)

o = =~ = oA W ' ™
WDIUTHUNBUAZLUULREAY WU UANMULANANNNUD En\ﬂllll

M99 2 WSsuiiguazuuwafenisiuianuauisavesnuedlunisiienuilane1mis sEninlangunaasslagngy

WIPULIEU AOUNITNARDILAZIAINITAGDY

o NGUNARDY nguTeuigy
N133UIAUFIUITAVDINULDY Mean diff (95% CI) p-value
mean SD mean SD
ABUNIINAABY (n = 35) 17.77 1.66 16.97 2.80 0.49(-0.45 to 1.42) 0.104
WAINITNAADY (N = 35) 25.91 1.90 17.49 2.88 8.40(7.33 to 9.46) <0.001

ANUANARTI L UNAA NG VBINSLERNUSIAADINIS
FENINNFUNARDIMATNANUTEUTEU Noun1IMAaedile
WSguilsuazhuuedy nud1 danuwanananuegeladl

Hod AN EdAT p= 0.062 LaTNAINITVIAGDY WU AN

o

wanANeNuag19lved

o

mymaaaaﬁ p< 0.001 (P37971 3)

=] = = a o o & a s ! i ' ™ =
M1919N 3 LUiEJ'UL‘VIEJ‘U?IgLLuuLﬂaEJﬂ'J'nJ'VI'NIUNaaWﬁ‘Ua\‘iﬂqiLaaﬂ‘Usﬂﬂﬂa'ﬁﬁqi Sﬁﬂjq\?ﬂqﬂﬂﬂﬂaaﬁLLaZﬂaqllL‘UiEJ‘UL‘V]EJ‘U

AOUNITNAABILAZUAINITNARDY

. . NGUNAGDY nguIuliisu
AMunIslunaans Mean diff (95% CI) p-value
mean SD mean SD
ADUNISNAABY (n = 35) 11.63 1.42 12.06 1.64 -0.20(-1.04 to 0.64) 0.062
PHIN1INAABY (N = 35) 18.29 1.32 11.60 1.85 6.37(5.62 to 7.11) <0.001

NYANTIUNSLEONUIINABIMT SEMTNNGUNAARILAY
nAUTEULTIBU neunsVnaellaSeuIisuATIULLARY WU

o w a

oA o | I~y aa
1 danuupnansiuedsliiidedfgmisatiann p= 0.259 uaz

NAINITNAGDY WU TANULANANAUBENTITAAYNINEDA

'
a

9 p< 0.001 (97971 4)

M19197 4 WSBULTgUAZLULRAENGANTIUNMIUSLAADIMIS SemInnquvnaasanaulIeuiisu nounMmaaeaynas

ANSNAADY
R N NEUNARDY nguIsuLiiey
noAnssuNsUsInAD IS Mean diff (95% CI) p-value
mean SD mean SD
AOUNITNAADY (N = 35) 27.60 2.75 26.54 2.29 1.06(-0.15 to 2.26) 0.085
NAIN1INAABY (N = 35) 3391 1.82 26.74 3.33 7.69(6.14 to 9.22) <0.001

sgAutmalulden seninangunnaeaznguUIey
= ' = = = a A
Wiy neunsneaeuiialIeuiiisuasiuuaie wuii danny

'
o w aaa

upnansiued19lufided Ay v1eadin p = 0.084 waznaa

o

NSNAADY WU Amuuensiuegsltd1Ayn1sanan
p < 0.001 (M1919% 5)

= ~ = = o o = ' i ' ~ a i %
M1319N 5 L'Ui?J'UWIEJ‘Uﬂ&'ﬁLL‘UuLﬂaﬂsgﬂﬂuqﬁ%ﬂ,ulﬁaﬂ 53“’373ﬂa‘lﬁ/lﬂaaﬂLLagﬂqNLﬂﬁﬂULWSU NBUNIINNABDILALWIAINTTNNA BN

Loy . NGUNARDY nguIeuLiisy
sEAUUINNAlULEDNA Mean diff (95% CI) p-value
mean SD mean SD
ABUN1INAaBY (n = 35) 117.00 6.82 116.26 6.42 1.62(-2.83 to 3.63) 0.805
PAINITNAADY (N = 35) 106.60 7.20 117.46 5.60 -5.86(-8.99 to -2.73) <0.001
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WellSeulilguanuuansinsvesnzuuueion1ssus
ANEINsavesmmedtunsidenuilnnemng AruAIAniY
Turadnsvessidonuilanems wgAnssunsuslnae1s

WU dauuensnsiulianuusnansiueg1eiidediAgnig
aad ' i ~ a i %

atian p< 0.01 duNguiUTouiiey NouLaENaINITNARDY
WUl diiesszaudiaaluldesidanuwanaisiusgiedl

wazszAUeNaludenuaINguVInaes naukazndinIaaes  Weddynedinn p< 0.01 uenuulilinuunnsaiu (135199 6)

= ~ a i a o ' i i ' ~ a i %
M1F9N 6 L‘U'SEJUL‘VIEJ'UMWJJLLG]ﬂmﬂ‘um%LLuwaaEﬂumLLUimd 9 33“37ﬁﬂqﬂmﬂaaﬂLLa%ﬂqllL‘USEJ‘UWIEJ‘U NBUNAADILLAT AN

NN
y faUNISNARADY RAIN1INAADY
AU Mean diff (95% CI) p-value
mean SD mean SD
ﬂ'li%"l]ifﬂ’)’luﬁ’lu’]iﬂ‘llmﬁlmﬂﬂ
naunNAaRY (n =35) 17.77 1.66 2591 1.90 -8.34 (-9.17 to -7.51) <0.001
nauLIBuLigy (n =35) 1697 208 17.49 2.88 -0.43 (-1.31 to 0.45) 0.329
AUAIANISTUNAAIS
naunNAaeY (n =35) 1163 1.42 18.29 1.32 -6.33 (-6.65 to -5.80) <0.001
nauLUSBuLiEy (n =35) 1206  1.64 1160 185 0.34 (-0.29 to 0.71) 0.070
naAnssuN1sUslnAeIANS
nauNAABY (n =35) 2760 275 33.91 1.82 -6.31 (-7.73 to -4.90) <0.001
nasLUSEULiEy (n =35) 2654 2.29 26.74 3.35 0.31 (-0.52 to 1.15) 0.450
stiuthaaluidon
nauUNAABY (n =35) 117.00  6.82 106.60 7.20 5.03 (3.58 to 6.48) <0.001
nasLUSEuLigy (n =35) 11626  6.42 117.46 5.61 -1.23 (-0.67 to -4.46) <0.001

5o1std

nan1sAnwinansliliuinatendenismeass ngu
naaosfinzuuuledsnnsTuTANNAIINTATRIRLLEY AL
manfslukadns wofnssunsuslanewns udusunndd
founsmaaes waznninguilieudiou duseiuina
luiionanaininneun1snnass wazanaininguseuliieu
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Abstract: Characteristic of the Death at First 24 Hours
in Referral Patients from Rural Hospital: a Study of

Provincial Data Analysis
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Department of Emergency Medicine, Khon Kaen Hospital, Mueang Khon Kaen,
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Background: Referral system is an organization that transfers patients from the rural hospitals to the higher
capability medical centers. According to safety concerns during transportation, several types of monitoring equipment
are used and signs of clinical deterioration are observed and treated by health care personnel. However, adverse
events affecting clinical worsened still occurred and leads to the death. Objective: This study aimed to evaluate
the 24-hour (24-hr) death rate after referred, and to compare the characteristic between death and survival patient
within 24-hr after refer from rural hospital to Khon Kaen hospital. Method: This was a retrospective cohort study,
enrolled ESI level 1 patients transferred from the rural hospitals to Khon Kaen hospital from 1% October 2018 to
30" September 2019. The outcomes were the death rate and characteristics of patients who died within 24-hr after
transferred. Result: Of the 3,750 critically patients included in this study, the average + SD age was 61.8+16.6 years;
2,390 (63.7%) were male, 3,333(88.9%) were non-trauma patients, and 3,457(92.2%) were intubated patients. The
death rate within 24-hr after transferred patients was 25.3%. Age of 60-79 years, intubated patients, used ventilator,
and systolic BP <90mmHg groups were significantly different (p-value < 0.05), the death within 24-hr group was
higher than the compared group. Conclusion: One-fourth of ESI level 1 patients developed death within 24-hr. The
methods to improve equality of inter-hospital transfer and factors affecting the death outcomes should be evaluated.

Keywords: Death rate, Critically illness transfer, Rural hospital
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indeudnefinsanlsmenalulsmeuaififhenimgend
anuasndvvestheldudsiiddiyesnsds fnsléaunsalith
Aanuuaziinislfiaiestiovsiiuenisiiiefiugassewing
msdwie uazlinsguasnuanyaainstds egnalsiinig
mnnsalfeilimamsaiilifisUszasdviiliiisemsuedns
AetudsoraviliiAnniadedinld Taquazasd: Anwdn
nsdedinnelu 24 Faluawsnuaziudoudisuandnuas
sehathefidetinuazsending 24 Falususn Tugftheings
fdseanlsamerunaguvuanlssmeTIagUveULAY 3575:
\Ju retrospective cohort study 91nn1slddeyaniiend ¥

Fuil 1 manas w.a. 2561 &3 30 Augneu w.a. 2562 laefnadns
\usnsinisndedinnielu 24 Haluswsnndsnisdasionn
Tsmenuranuau na: Suuithodnlumiafoivomn 3,750
50 01gadn 61.8 + 16.6 U Wuwe Fevay 63.7 1ugie
non-trauma AU 3,333 518 Anduieray 88.9 uazdu
Feiildvietaiemela 3,457 50 fevas 92.2 1@eTAnnely
24 Hlususnndsandasio Fovag 25.3 Taowuin ¥aseny
60-79 ¥ mslavietaemela MiaTestiemela waganusu
TadndaladnusnivvestheideTinnelu 24 Halus fennu
Lmﬂsmmnﬂfcjuéﬂaaﬁsaﬂ%?m penslitbdAgyvIeEia (p-value
< 0.05) a3U: msdeTinvestheinganiely 24 Faluausn
Antunildudvesiteilésumsdsiernun asuiElums
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o
unun
nIgnINasITLguYesEmAlvg latunuiannssuy

a

UINTAUNM (service plan) laggaduinmnszuuuinisgn
szﬁu&?&uﬁszﬁwiuqﬁ siunAeil seRunRendl 9IuaenIs
WU ey seiugs msainessuueieTe U
Adolostulusziuimiauazaeluungunw lneiinseu
uWIAR V09ATETBUINITISTRERD NMITRUILATITIBUIINT
seaudanin uarnsdalvdilsamerutasudiedeie (referral
hospital cascade) wieldnsnennsluiniodrefifidrialsid
Usgansnmasgn 'viﬁﬂL?immiamwdgw%’auLLazsuéTﬂamwms
wdsdurinananan$wennsiislegetndnia saudsnsdauing
guasnwmeagihessddnenmillivinifieuiuluidasion
AUAN msa’qm'aﬁﬂ’seﬂ,uamuwmmamamm%’glﬁmﬁumﬂ
fign \umsdsiofihonnlsmeunagusuiinineinsdidn
Tudlsmerunadifidnanwlunsitedeviesnumerua lne
anunevaludainnsensiassaaudIuginineiinig
szuUMsudsdiefiinfiaenadomausuiaL ST UUUINS
aunnsENEsIsaiaY Selduudsmenuaiuiihededie
pondu 3 swau laun TsanenuiasudaressAusu (First - level
referral hospital) 15swe1u1asudsdeszaAunans (Mid - level
referral hospital) waglsengnuasudssiosesiuas (High - level
referral hospital) dalsaneruamluuazlseswerunaguels
gnanlidulsmeunasudsiossdugedie uenanidding
desinludalsaneruiaunineaenIlsaneuIalen Ty A1

A o Y A& Yo < a A o= =t
YAAATIYIUU U ELUUW IR I W emmu“'[,wywu

U

nerwaUsEIvieRndulidneninwasUssaunisaliiuaneng

'
1 v o

fulunsdasiediae ﬁﬂwzﬁﬁmmaawmmawmﬁwﬁﬂLLa
HUrgvnuzdwia Aensussiludygaiisualmin (early
warning signs) LLaxmié‘fmmsLﬁaﬁl,wm’ﬁm“lﬂﬁaﬂsxmﬁﬁ
eduiuiing

msidelussUssmanumansaiilifsUssasddivi
IiAansudasvesiisvazdsieseninlsmeuia lnewy
gURmsaildfausifesas 6 5-30.0" dululssmelnenuionas
28.7° TawgnisalldfaUszasameszuulvaiowdon 1wu
mazmmﬁu‘laﬁmqwgaﬁw (hyper-hypotension) Iwas1
50157 (brady-tachycardias) Wilauiind e (arrhythmias)
win1sallifiayszasiniaseuumela Wi n1ensoseandiau
(oxygen desaturation) uaﬂmﬂﬁé’fqmmmwum@msm”l@iﬁﬂ
Uszasamiinantamsugunsaimsunmgviomaiansly
w3naflownng (equipment failure or technical problems)
lednae’
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dudou Tdarudeinauazmalulagtugs Tudsuussunu
2562 finsdsrierUisundeiognidu lsmeruiaveuunu
979U 30,811 ASY Lﬂurﬁﬂaa ESI level 1 97u7uU 6,543 518
Anduseras 53.7 Fudunquitredioglunnizings e
suusaslsags desldmnuinnuanunsavesynansEing
uagldinseslieniianududeu feingmiudeniiloniaiin
fal 1o s o 1 a a aAa
wansalfilifsUszasdvugidauasilontadedinanely
24 Flususndilsamerua gUaengu ESI level 1° dagld
FunisuszanununeunsihdwaUiennsigazdidiun
Ussifiuennmisuaglinisyisivie Shwin1eanausedin
fou wegUiee1nisasiiiiganeazdeieidignszuiunis
Suliueusnunlulsmenuiaduiely nsdiduaedonis
YFRANISRNNE WUNSHIFR SaN1TaIUTRRAEEATR LY A
finsruaumsdnuunmdianemeniugluiunisguaniiy
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AnAusdInlunianfAgliu dnsinsidedinly 24 Halua
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wsnuu danuddgiildiludeyaasrioufitauninnisgua
AUREATUALSINGUIAYHTY NMIUATEVINNNTAE N13gUa
Aurelsaneruansuieliguadnie Feddlifideyaves
TsameuIaveukiuIIney AuunsIeliiingUssasdiive
P o A aa ) aa o A 2
AnwonsinsideTdInnelu 24 aluausn nsitadelsailu
auvnveaInsdeTiauaridIeuiisuauanvaeveeg Ui
' ya a aa Y] Aa v a a
senadeTinlu 24 alususnuassendin ludUieingad
dateanlssmenuiagurusnfunsinylssme uaveuuny
Fauadde iz udeyanuguioduldfinnsangnisinuw
szuunsdsriedUaeingaannlsemeunaguusngalsmeuna
Audlviianulasaieunay

Jumsidededaunauu retrospective cohort study
Ingliveyanisgianguteyalsmenuiaveuunu Faszneu
e Teyanvsudouitiuen wasnyssdoudihelu uasiuy
nsendeyaiifiivesniuulesitonsAumdeyalunszileu
wennilfeniunudeyanisusuiunisddedUiesening
Ismeunavedlsamenuayusilundminveuniuideiae
ddlsamenuiaveuwiu vestaulseinm 2562 (Ful 1 gaiay
WA, 2561 e 30 Augneu w.a. 2562) dnuutuiindeyaun
adlulusunsy Microsoft Excel lensavaeudeyansuily
a L3 € Vi Y Y 1 ¥ o L7
Ansent lnginaeidagthedilungusnegne laun 1) giae
a I3 . o A,
INORAULNUIN emergency severity index (ESI) s¥AUN 1 @9
nedis fihendeglun1izfianaiusiedin (life-threatening)
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Iasumsihdunassivdyarudnaisgunsalnianisunmg
AULIMTFIUNTENADTEMINLTINETUIA daNausinIsAnean
Toun ftheiideyalsinsuiumselsiaunsofnnunysaidou
1¢ Tnedfedlasumssusesnanenssunisasessuidelu
UYWOLTINEUIAVI LAY
nMasgvideyanuanyuzve Uiy Tdadid
wssan A anud fevar Aede dnudesuuinnsg
AsfseguAngean Avnan nswsuiisuteyefiidnume
\Ju categorical data sheadif chi-square Wisuiflsudoya
fifdnuwazdu continuous data ¢eadd t-test fuuAdn
syl dNIEdAT pvalue < 0.05 Insreideyalagly
Wswnsumeuumesdsagy R 3.2.3 for Windows

Wa

fawingadidesonnainlsaneuiayuyuiiennsy
ns¥hwseiilsmenuiaveuniulnegnihdssesaneunad
fweuadv@nlfuiRnuiids wazlasunsiihfaniuszau
dyaa@ina1gUn Il NIINITUNNENINUIATFIUNTA D
serialsanenuna Tutaeduil 1 aanen we. 2561 auis 30
AUg1EY WA 2562 ﬁﬁﬂwﬁu’wm 30,811 118" {Uleng
emergency severity index (ESI) level 1 37u2u 6,543 518
Andudosar 21.2 uarldfneenananwide lesantoya
limsuveldanunsafinnunssiloudtasld mau 2,793

518 Anduferar 42.7 vesthe ESI level 1 wdediaelu
$MUITYIIUIY 3,750 51

9NAN19A 1 wansqrudnuaizvesltasingaiidsde
indlssmenunaveuunu wuin Togiade 61.8 + 16.6 U o1y
tioufian 18 Yuazannilan 104 T 1 Humeamedosay 63.7 92
nafgthegnassionniunsinwiurisasine (an 16.00-
24.00 1) 1nilan Fevag 42.9 srogmaadnlsmeIUa
Fumaddlsmenunaveuuduade 63.79+25.58 Alawns svey
nandildlunsifuniands 60.47+21.83 unl Ussianves
Ftedusnniduifineiililsiiaanmsuindu (hon-trauma)
Andusoras 88.9 uitheilaviediemela (endotracheal
tube intubation) uagldia3esemela Jesay 92.2 N3
Usgifluemsusniviiviesganidunuin fhefiszduaudy
Falndn (systolic blood pressure) agluinasiung (90-139
mmHg) $owat 5.6 dngitiefiinmusiuladislsile wusesay
2.5 wuifthefideTiniviesgniduvionndliadaslednuly
Tssngnuaviedsolllsmeuiady fovar 1.7 Suliilu
Atheueulsmmemunasiuiu 3,685 918 Anludesay 98.3 i
dnsnadedialulssnguia (in-hospital mortality) $o8ay
31.3 wazdlAdsugiunisueulsangiuia (length of stay)
4 Fu wudumadedianigly 24 Fluausnudaandiom
Snwnenuna wnisiouaz 25.3

= o v a ad 1 1 '
a151971 1 AadnuazveUieingindseainlsmeruiaguoy uilsanenunaveuwiu (n=3,750)

AANwMEYRLUIY n %
21g (V)
<20 32 0.9
20-39 385 10.3
40-59 1,089 29.0
60-79 1,733 46.2
>80 511 13.6
Mean+SD 61.80+16.58
Median(Min-Max) 64 (18-104)
LA
Y18 2,390 63.7
SN 1,360 36.3
Uszinnvesgdae
Non-trauma 3,333 88.9
Trauma 417 11.1
szpEnneanlsanenuIadinngs (na.)
Mean+SD 63.79+25.58
Min-Max 23.2-116
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7137197 1 andnuazveUIIngAfidsoanlsimeunaguvy

USINYIUIAVOULAY (n=3,750) (5iD)

AnANwTYalUlY n %

5282RNTUNES (U9)

Mean+SD 60.47+21.83

Min-Max 27-104
aaunmEUaeiiviesgnidy

sultueulsswenuna (Admit) 3,685 983

Ufjiasnisueulsaneua 9 0.2

FeTiniiviesgnidu 55 15

desiolulsamenunady 1 <0.01
anunmn1sIminedUaganlsaneuna

Fedin 1,173 31.3

Uiasn135nw1 (Against advice) 694 18.5

ML BUYIANEU (Improve, with approval) 852 227

9NMsATY danduinwse (Improve, by transfer) 1,016 27.1

naulaglaiuds (Escape) 15 0.4
nsidedinly 24 Yu.usNUAINSEIRD

L@eTIn 950 25.3

F9ATIN 2,800 74.7
TIUWIUUDBY (T1)

Mean+SD 6.94+12.18

Min-Max 0-277

MNNTBATEAUTEUBUFLUIAMEN v Yo sUae
symienguitheRdedinuaysondinlu 24 Faluausn wui
Hadoiisianuuaniafuseninaiaefidedialu 20 Hlus
LLiﬂLLazc;Jﬂaaﬁiamﬂ?ﬁmﬁu 24 Flwsegediuddgynisada
Uszneusne 11so1gidedin 60-79 U tsnavesnisiudio

AUesEninanan 16.00-24.00 U, éﬂqaﬁlﬂﬁtﬁﬂmﬂmimmﬁu
(non-trauma) Qﬂwﬁldﬁmﬁ'wmﬂ% Q"L'Jwﬁw transport
ventilator uaggfihefifimminUnfvesanusiudalndnusniu
(37971 2)

715197 2 Andnuzveaiae Wisuigussnindiigingaidediniudiisnsentinangly 24 Filuusnanendanisds

FBANLTINGIVIAYUYY ULTINYIUIVBULAY (N=3,750)

Heddalu 24 wu.usn

sandinly 24 .

#aus (n=950) (n=2,800) p-value
n % n %
21g (V) 0.001"
<20 8 0.8 24 0.9
20-39 104 109 281 10.0
40-59 331 34.8 758 271
60-79 386 40.6 1,347 48.1
> 80 121 127 390 13.9
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713197 2 Andnuzveaiae Wisuigussnindiigingaidediniudilsnsentinangly 24 Fluusnanendanisds
FANLTINGIVIAYUYY ULTINETUIRVBUAY (n=3,750) (5i0)

. WHetInlu 24 vu.usn s0nTInlu 24 vu.
maus (n=950) (n=2,800) p-value
n % n %
LNE 0.127
Y18 625 65.8 1,765 63.0
N 325 34.2 1,035 37.0
YramvaInsiudeniagUay 0.003’
#n (00.00-08.00 u.) 234 24.6 576 20.6
141 (08.00-16.00 1. 350 36.8 981 35.0
U1e (16.00-24.00 u.) 366 174 1,243 44.4
Uszuangiuog 0.011"
Non-trauma 823 86.6 2,510 89.6
Trauma 127 13.4 290 10.4
nsimaiumelalilas <0.001"
Lilavietiemela 42 4.4 251 9.0
Tavietaemela (ET tube) 908 18.4 2,549 91.0
nstemaenIsgla <0.001"
Oxygen support a2 4.4 251 9.0
Transport ventilator 908 95.6 2,549 91.0
szAUANUAUEDATEINAN (mmHg) wsn3u <0.001"
Tolallel 85 8.9 8 0.3
Hypotension (<90) 143 19.4 219 7.8
Normal (90-139) 403 42.4 1,308 46.7
Mild HT (140-159) 131 13.8 601 215
Moderate HT (160-179) 92 9.7 344 12.3
Severe >180 96 10.1 320 11.4
szezaINTaesa (W) 0.233"
Mean+SD 59.74+21.85 60.72+21.82

A = t-test, * = p < 0.05

sl 3 Tspanuduiuninain 10 Suduiinuly  24.8, 11.8 wax 9.7 audeiu dadteiildsuuindu (h=127)
fUedeTinluy 24 Fluwsn nanveildldiieainns  Sn1s3fadeausuduusn Wunisuiniuvesfisue (head
< P a & o Y L. 2 A v . L.
VAU (n=823) leiun Yoadaiasaununnemeladumal  injury) S99a9nU1aldUNYeias (abdominal injury) uag
(pneumonia with respiratory failure) ldensontuanesiildls  n1suinduiingien (chest injury) Andudesas 68.5, 10.2
1AR2INNTSUIALIU (non-traumatic intracranial hemorrhage) — uay 9.4 AUEIFU
waznneAndolunszuaion (septicemia) Anlu Sovay
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713199 3 10 dusuvesmTidadelsaliedmievesfliedngaildedinly 24 Hluausnudainnisdwioanlsmeuia

YU Jminveuunu

FoT30lu 24 vausn (n=950) ¢Uae ESI 1 siavan (n=3,750)

n1s3tadelsn

n % n %

FUneiilildfiaannsuindy (non-trauma) 823 86.6 3,333 88.9
1 Pneumonia, respiratory failure 204 24.8 1161 34.8

2 Intracranial hemorrhage (non-trauma) 97 11.8 238 71

3 Septicemia, unspecified 80 9.7 266 8.0

4 Congestive heart failure 57 6.9 371 11.1

5 Gastrointestinal hemorrhage, unspecified 50 6.1 104 3.1

6 Acute myocardial infarction 40 4.9 116 3.5

7 Fluid overload 25 3.0 177 53

8 Asthma and COPD with respiratory failure 12 1.5 154 4.6

9 Acute gastroenteritis, colitis 18 2.2 78 2.3

10 Cerebral infarction 9 1.1 87 2.6
fUneilldFuuinidu (trauma) 127 13.4 417 11.1
1 Injury of head, intracerebral hemorrhage 87 68.5 279 66.9

2 Injury of other intra-abdominal organs 13 10.2 32 7.7

3 Injury of thorax with pneumothorax 12 9.4 35 8.4

4 Injury of thorax with cardiac Injury 4 3.1 6 1.4

5 Asphyxiation (hanging) 1 0.8 13 3.1
6  Drowning and nonfatal submersion 2 1.6 11 2.6
7 Toxic effect, Organophosphate/insecticides 1 0.8 7 1.7
8 Injury of neck, fracture C-spine 2 1.6 11 2.6
9 Corrosive acids and acid-like substances 1 0.8 5 1.2
10 Burns classified according to body surface 0 0.0 4 1.0

S5o1sal

wuhonsmsdedinlulsmeuadnduiovay 31.3
Fsaonndeatumsisevesinasziva inudigvinisalidedin
Yowag 25-35° " i Hunadedinnelu 24 dalususnndaann
dedn3nunenuna anniefesar 25.3 Fdlidenndosiunis
Weluvszmausosuaudifnunsdwiogtasingasening
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Abstract: Co-abuse Substances in Kratom Dependent
Patients
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Background: Thai teenagers like to boil kratom leaves as a base for a cocktail pattern including cough syrup,
cola and other substance. These kratom decoction can produce addictive effect in addition to kratom leaves and
also cause harms from other substances in the decoction. Objective: This research aimed to identify the types of
drugs or substances found in kratom decoction and kratom dependent patients’ urine. Method: The samples were
69 kratom addicts who met the DSM-IV-TR and they are treated at Princess Mother National Institute on Drug Abuse
Treatment (PMNIDAT), Thanyarak Songkhla Hospital, and Thanyarak Pattani Hospital. Age of samples were 18 years
and older and they had willing to participate in the research. The data were collected by kratom use questionnaire
which consisting of demographic data , drug use information and urine test record form. The validity kratom use
questionnaire, each item has the Index of Item-Objective Congruence between 0.67-1.00. The data were analyzed by
descriptive statistics such as frequency, percentage, mean and standard deviation. Result: Most kratom dependent
patients put substances other than kratom leaves in kratom decoction. They mixed cola and cough syrup in kratom
decoction. The top 5 substances that found in the kratom dependent patients’ urine were nicotine, mitragynine,
caffeine, methamphetamine, and diphenhydramine ranging 86.95, 85.51, 62.32, 56.52 and 42.03 percent respectively.
Conclusion: The substances that found in the urine were either substances that are mixed or use with kratom and
contamination from food and other. Some substances may be able to cause more danger to the health of the
Kratom addlicts.

Keywords: Kratom, Mitragynine, Drug dependence

unAQEgD

piivds: Jogulnesinnilunseviouunduiiierindy
oriulinauenuile Tnauazansauq aslsumududnuas
vesienva thdunsyvlenausaanAnldiduieaiunsian
Tunsgvion ansdug Aduasluiianmsaviiheguamlsisne
FngUszasd: ieAnwwiaveswidomsulinsag fithawa
1u1§1§1’mﬂiz‘vi'emLLazmsﬁmsmwu’[,uﬁaanwaaﬁﬂaaLawﬁm
nszvion 5015 1 Jun19idedanssaun nqudede Ao
ienfiansgvion 1uau 69 18 AlFSUNITadunLNae DSM-

96 | msaisnsumisnwng Ui 46 aduid 3 nsnqiAu -

IV-TR Miamdansevieuuazitniunsidnluaadutinsnw
wazihuRneiamowimivsseud Tsmennasyaning
aswauarilami o1y 18 T FulU warBuiidnimnside
w3esslefildidunuuasununisiannsgvionUsznaudag
Jayauszynsenans doyanisiangnaniin wazhuududin
arsfnranulutiaany amvdeuaunssmuiienves
wuugeuauNsannsevion lirdwilanudenndes (1I00) vas
usiazdoogsening 0.67-1.00 Jnsevideya sonwi Sevay
Anady wazdrudoauunasgiu wa: fislaniinnszyion

AUYIYU 2564



dnilvgesiamidunsyvion Seflansdu waw liud Tnduay
gudle arsinsranuluilaanzdemnunnlutes 5 du
wsn loun Aladu lunsilafiu Aundu wynelaniiu uag
Tawulensndiu Souaz 86.95, 85.51, 62.32, 56.52, Wag 42.03
gy asU: ansiinuludlaanzdifsansitinannssasly
Yhdunssvieuvidensiansauiunisiawnsesien wavansailasu
mnmstuderluemsuariug arssun inTranuetvavds
KalAnSunTEagun MYBIHamINB Ty

o o w '

AanAgy: nszvion lunsilatiu eansa

unun

n3¥yied (Mitragyna speciosa, Korth) dntdugianin
TlnwUseiandl 5 aunsessdyagRonaninliing we.
2522 nsyvienduiviifdusninluunfouiunauiede
nzTuoenidesld Hdamased (alkaliod) WudiuUszneu
11nN31 25 YA Mitragynine Lﬂué’amaaaﬁﬁwumﬂﬁqm
owaz 66 wavdildanmanesbue 1Wu 7-hydroxymitragynine,
speciogynine, paynantheine, speciociliatine nszviau
deldluruadiigvdnseduuszamadrelanu §l43an
vianuldann ldwmdes mnuaalému msliluvunegdiqns
naUszamadeuasTiu’ Mitragynine sengvisndiavasiiu
wATiAMULTIURINIT 10 117 danuanunsaduiu opioid
receptors laglaniz mu uagz delta-receptor subtype
1nense Mitragynine U%q‘wé YUIN 50 Tadnsu (nszvioy
Uszanal 60 Tu) vilsAn motor excitement, rombergism
Feufswe (giddiness) uay fornsduilunth wuu 91 uag
?:u (tremors of face, extremities and tongue) NAUBY
nsevienszerduazeongrsniely 5-10 ui ndwniAen
Tuan vililensuaiudula metimies fiFeause vhaou
liwilos qudazeguiuissanm 4-5 Halus® dunaszeren
Toun $1emengelnsuidesansumerensnniuigs &
JUTameY Evlauviadinien SurUne dlosnludiunis
wam melatonocyte—stimulating substance Unnus Jaane
Yoy fioayn nN1IEMSAAET UIeTIeNUeINIINean™ ¢ 8
31ENnudﬁr;:ﬂ,%ﬂiwiamﬁnnzﬂmawaﬂﬂizﬂamLﬁa“lsﬁlﬁusxas
AU 1NNTANBITDUNSINIINITNINARTN LaznIT
dunwalldnssviendutszd S 150 au linsevieuiads
11.5 Tusieiu LLaz;ﬁ%Lﬂuﬂ%y’aﬂsn U 167 918 Tdnsevion
e 4.1 Tusteu wuh Madesnduilfidnuasngfinssuvesnis
LENAAAILUMANLNEY DSM-IV-TR agneditiadAgy’

mﬂswmuszwﬁﬁ’a;&aﬂﬁﬂﬁﬁﬂ%’ﬂmLLazﬁuw‘Q’am
ganAnviUszina (uan.) wuidisuuiieaninnssyien
fdrsumstidalulsmerunartsema S5uugetu Tud
2560 H31U3U 208,397 518 Lﬁmﬁulﬂu 240,792 ey 253,054
518 Tud 2561 way 2562 muddu Tnembenudiinisio

wintumsurdasnudfnenanfinvensunsunmdasiiinuau
AUeihsumsidauniian anatianistrasnwilul 2560-
2562 wui dwugiisaniinnssvieuiidisunisundaly
anfuidasnwnasiluAneanfauenfususyyuil
(AUee.) U 4,814 , 5,114 way 4,325 518 15ame1u1a
Syeunsnwasuan 1,294, 1,515 uay 1,326 579 Lazlsaweuna
Soyersnulamdiianuau 610, 670 waz 628 518 MUEINU
aaannesiuidnunisindadnuinmsianinnsevisuves
A o ~ X v < v v o
auey ddnuiiuguanieas 1.0 Wy 2.0 vesidriunis
Urdnfnwinisinenaniniienun JagUuanwugnisianen
anfnveaiUlsdsulunnmsianeniissydadenduan
2 viinduly Feliiesdasar 0.95 Tul 2557 wWinunTusdu
4.02 ua 7.35 Tud 2558 way 2559 mud1Au® guielandn
nIEVRUAURLIRUNUINAEEN LENRndUTIMe SRy 77
ganAnildsan loun yws wazenth nenuiesas 72.72 uay
11,69 muadau Bnvisnisiannsevienlignivdeundassuuuy
nmsienlunsevieusgaietudunisidansraes eg1a
fudsindulure “danios” lnemahuisulunsevien
TUnaniuasau oun eunle wiasmulan endaulawsy
Wuwdu wenanildamuindnisfnasiiy 1wy negeeniueg
adludnee nsuulSevsenuNaLad iUt ALNSYviow
Fendn “Tuyeea” Mafuasvigoaisairud Nldnn1synss
a 6 a U “« v v »” Gl “«
amﬂwaamiﬂﬂqaaLiamums&mm MANITOY” 13D “LiUn
Anfoy” MNANWAIUE Ton1 wazelguas agnISHEY
UdeniiSendt gnseImsnsegasmelne’ enguissuay
sunguiuldiennuaunauy wazduuiliunagsunsdy’
AziuladTinIsunIsEUInURINIStantndunseviaullagna
WN51aneluINI19AUNTERWANNIZNISLANRATVY FINUID
Aiinsunistidadnynhdunsevesluauey d3ununiuidy
v I3 Y Y o w o 3 1
ansewar 0.3 10U 0.6 vesfitrTunsiidnshwnvan di
Ingiluenvu 01y 15-19 Yundign sesasn 20-24 T via
diisumsiidasnwinisiandalunsevienuaziifunsevien
Hunealadidnauuniige
Tugavane s uinduuiAnNazaenfignseieuosn
o a a A a <
nnUgdenandnlilneszinni 5 Wesandinuiuii
- 1 I3 Yo a = [
fwnsevieuiduayulnslesnuilsn Tassnanmeel Ao Snw
a1 siadaluald usswenisuinnatuiile anld U
2171518 warvioddy wardinenuwia suN9ulTunu
a o a o & v ~
wnwaninniiy Tuanwazyasnsiiungs setidugiie
ana1nN1svneEninUsEniunsaussily Tneluvneilad
X X a XX a & v A
A5 NULLIANTNTLLNDNASINTY waglaRuANITIuYEUIIN
P & v ° o a - va '
AU YYT TwesiiauslUindianuieliinnsanieu
Usznalddunguunesoly
ANTRSTIANITHAYeIATIENAntunsIanUdane
WeannsgAuUinaeianiinasuazanadlsuiunitludion

Nsaisnsumisiwng Uil 46 aduid 3 nsnqiAu - Augiau 2564 | 97



Famanuladenazdimaifianunsansianulsuiunii i
fageladne wazdviginsiarainvane sl 35n15nsIauUs
) aa v 1 [ o v o &
gonidu 2 35 loun n1snsindanses dnazldyansiadusasy
Feaunsnniilade 5910190 wilinan13n 190199 AnAN
Aanann warliaunsnszydesudasyiatunguld dunis
asdududunisasnlessiiansauenylanas szyle
guanfnviseeinsianuldeg1agnies wivduaziiniy

A

aziBunge MInsreduduseds Go/ms uBATign™ Jagdu
finmsianisnismsiatiaznin deuazdanuuiugigs fe 33
Liquid Chromatography/Tandem Mass Spectrometry (LC-
ES-MSY)! lumsiinwadeiiarldisnsmsamansiulaany
Q‘L'J’J&meﬁmﬂiwiauﬁwmém Toxtyper @slduadnn1s Liquid
Chromatography (LC) Lﬁaaaflﬂﬁﬂ’s’IMLLﬂué’wqq LagdEINITD
prmmansianialdaiasnasvin laeiingusvasd e
Anviinvessvieasanfnildnauluidunssviounas
asinsanululiaans ielutoyaiieaiuasdug ffiem
Tusuadiluidunsevioniiefunsuenfivfoitesasiia
wiallUannnisiannszviounadite saseraesdudssled
Aon1s¥nwgUae

Jaqua:zdsms
P av a L

N5 UUNNTIVLTINTITUWN (descriptive research)
nqudiege WudUieanialunsevieuvseundunsevieud
UsyaemadnsumsuiiUnsnwnsannsevienauey. Lsane1una
Fyansnvaswan wazdanil dinasilunsdnidenngusiiegig
(inclusion criteria) A® 1) l@nfnlunsevipursaUAUNTEYIaY
[ [ Yo aa o & 1
Wuansuan 2) lasun1538aduannunnein substance abuse
$138 substance addiction AuLNUTIN15ITIRE substance
related disorder @13 DSM-IV-TR #158AANSBIAIELUUANNTDS
wazdwioghenldeuararsiandniiaidrsunmsindainwm
NIENTNASITUGY (UAN.NES.) V.2 Tlazuuuniug 4 July
= o | A& YA Y o o o
Fedneglunguimduiidssiunansuazas 3) 1sumsthdn
& v v a o o
nawvugUaglunazgUisuenitavey. Tsmeruasygyiing

a

awauazdand 4) oy 18 U YuluniunArisuaznds

o

5) doansidnla Lifienn1smadnnm was 6) BuRiiniun1siae

o a @ v & oA Y =2

sfiunsiiudeyadiusideuiueau we. 2560 fanguanay

w2561 sandunan 9 Weu ldngudiegrsdruiurisdu

69 Au woalu avew. 27 Au lssneuasygninvaswan 26
o Y4 =~ A A Al

Au wazlsanerunasyginetdanill 16 au wwIedienldly

{va o v

A1579Y L{]ULLUUﬁ@Uﬂ’MﬂTﬁLﬁWﬂi%ﬁamﬁm’maﬁi’m‘ﬁumﬂ

Y

Uszneudme 2 dw fie @il 1 Wudeyadiuuana Jdwu
8 o A 81y FAWT dauNNENTE SEAUNISANYT BTN
518l yarafiodegme uarduiusnmluaseunsh du

1 2 ToyansianeNanin Usenausig engilang1nsausn

98 | misaisnsumisiwng Ui 46 alduid 3 nsnqiAu -

srgvliaNisuane1felagiu engiiannseviounsausn seuy

nanfiannsyvien USinansevieudian audvesnisian
nseviey suazasiEndnduiildsan uazeuavansiandind
wealudunsevien fignvaslidonaeunaziiud uazuuy
Gufinwiiaveteuwavansimsanuludaans asaaeuay
n3ensLEoM (content validity) Tnslgideameydiuau 3
Au laAdvlivesanuaenndosseninsdomauusazdanu
‘quﬂismﬁ (Index of item-Objective Congruence : 10C)
581313 0.67-1.00 wuvdeunudayadiuyanalifowmiad
Adesiy (reliability) nsiveiilasunisiusesasesssy
NITIYIINANLNITUNITNAITANDIUTIIUNITIVEVOY AU
Wususindeyalaediderimidsdedalduienis avey.
Tsaneunasynsnvaswan wazlsamenuiasygrsnetaai
WovesygmiusiuTindeya Ussanuauiugiisidely

U

uiazwiiiuaseazdenveamaivsunuteya e
NN IEERSNITUNNE/ wmmaﬁm%wﬁlﬂuﬁﬁmﬁs
dansesgfUanianinnseyienfifnuautinssmnuinmainig
daden Tagagandunislutuusniigionnd3unsinde
SnwinsAnnsevieniunungUisuen vennudusouuas
TasunululuBugounisitnsaun1side (inform consent)
nEanduliuasneunuuasuniudayaitaly drudeya
nstangnanfngyieideaviiugdunival nerniuls
AUredaanzldlunszUesdmiuiulaannzuszana 30-50
§iadans Ansvidlinsaiuwuuaeunauasiulagiduludoududs
dlesusldnsu 1 #enni Sndeands avew. danudiduduns
ususmdeyafiauss duasiniunsdsaamsfuiigity
Tuesufiinisyniuildnguiaedns Wninadanisunmdi
Wudsuidedifiunsasinaevanmvssiiegntaanizuas
JayavesiUielinseiu ihdaanslvaiauaznsiniinsen
gilavessaniin/asianinuazevisoarsoun Taeds Liquid
Chromatography/Tandem Mass Spectrometry (LC-ESI-MS")
feiA3as Toxtyper Indstoyalviideduiindoya asen
Jaya Snvnuziugu Maaneianin Suusazeloveen
waransanfnfinuludaanglinsmesidieainnud fovar
Anads uardnuideuunnsgiu

HWa

1. é’nwmzﬁugwuaz%’agamstawawmg’«:ﬂaamwam
nsvioy

1. 1 foyauszvanseans {ihoawdnnszviouioun
\umevne engiade 27.48 + 11.27 Y flengegluge 2130
wniignesay 53.6 Tuiiomaummns anuniausadulan
AWNIANITTAUTsENANWINOUAY USynaue1dw nIsuns/
$udeinly seldlade 10,435.85 + 19,156.73 UM afvoy
fuAsEUAST duiusnwlunseuasIsnlAAuA

AUYIYU 2564



713199 1 Snwauriuguvelisanianszvien (n = 69)

ANWATNUIU 3w (Aw) Souaz
918 @) (19A0 27.48 + 11.27)
Hoynin 20 U 17 24.64
21-30 U 37 53.62
31-40 U 4 5.80
41-50 U 3 4.35
50-60 U 8 11.59
ANEUN
nns 49 71.01
daany 18 26.09
Lalpou 2 2.90
darunInaNsa
Tan 47 68.12
A 14 20.29
nihe/men/weniiuey 4 5.80
Ladpou 4 5.80
ZAUNTITANE
laauuszoudnw 1 1.45
Uszoufne 19 27.54
seufnwinauau 23 33.33
dsenfnwinoulans/Uar. 19 27.54
aa/eudsnan 1 1.45
Useyeye3 2 2.9
Lalnou 4 5.79
21TN
Taileivingnu 15 21.74
HniFeu/dndnw 8 11.59
nssuns/musuiieiily 16 23.19
33N/ AY 5 7.25
NUNUUTEN 2 2.90
131N/ WUNUSFIAUA 2 2.90
INWATNT 11 15.94
Buq 10 14.49

57018 (UMW) (LAY 10,434.85 + 19,156.73)
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713199 1 Snwariuguvellsaniansevien (n = 69) (so)

SNYASNUFIY 31U (AY) Souay
yAnaTlanduagdae
ATOUAT 53 76.81
YA 6 8.70
AULFEIEING 1 1.45
iy 2 2.90
Buq 7 10.14
dunusnwluasauasa
Snlasiug 54 78.26
nzanziuduuiende 7 10.14
neiagiudulsyd 2 2.90
A9AUANIDY 1 1.45
liinou 5 7.25

1.2 dayanisiawen nduiiegaduaneLanAnaSs
Wsne1gRde 19.77 + 9.33 U syezianiilansn 94.43 + 89.43
iou (7.87 B) ongilawnsevionndausn 20.11 + 8.85 T swee
nanfllamnszyion 80.78 + 88.72 fteu (6.73 ) dnwairves
msiannsyviey dulngesianidunseviensevay 81.16

713197 2 Yeyanisiangvesgiisianiiansevien (n= 69)

Uinafiandudfienlunseviewazianade 24.91 + 19.04
ATy dau@awﬁwﬁmssﬁamsLa‘wﬁmm 1,693.00 + 1,022.30
fiadanssiotu (hdunsyviow 1 ansazldlunsevion 20-25 1v)
dulngaziannsevionduaiay 6-7 Tu sv/asianfinduily
SnTige Ao yvid sesaundesth/led

Jayan1sLEnen

U (L) OIGE

ongilanenasausn @) (10de 19.77 + 9.33)

isamaflﬁfémawmﬁaﬂaqﬁu (Wfow) (1wds 94.43 + 89.43) (median , IQR) = 72 (36, 120)

o)

<1

T
(6, ]
© b

5 Yauly

ogfiamnszvioundausn @) (ede 20.11 + 8.85)
szuzirafiannszvion (o) (As 80.78 + 88.72) (median ,
AnwaizvaansEiouian

lunsevien

Jfunsevioy

4 5.80

27 39.13

38 55.07
IQR) = 60 (25.25, 96)

13 18.84

56 81.16

Yunalunsevieudivawiade/su () (n=13) (waw 24.91 + 19.04) (median, IQR) = 20 (10, 30)

UBinasihdunszvieufiiawaie/Su (adaas)(n=56) (0w 1,6
ANAYBIMSIENN ST YioN

faviay 6-7 Tu

Fawiay 4-5 Tu

dUaviay 1-3 Tu

VNFaUY 8y 1-3 A9

93.00 + 1,022.30) (median, IQR) =1,500 (1000, 2000)

46 66.67
8 11.59
13 18.84
2 2.90
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7137197 2 Yeyanisiane1vesrieianianszvion (n= 69) (sa)

Jayan1sLanen U (A) Souaz

guazasianfnauildsiununisiannseviey
Tailde/asanindusiu q 5.80

To/ansianindusiu

w3 44 63.77
g10/lod 34 49.28
Ay 6 8.70
gL Lo 6 8.70
MDA 3 4.35
\A30InLLEANDTOE 3 4.35
Bu9 (8lsBy, wnilu) 2 2.90

2. viavesssdunfiiuadluihdunssienuazdiu  Thdnaunniianiosas 87.50 way 76.79 nuEIU drugns

NANUaIgATIRUNioN vonidunsevioniifiasiouanyszneude tidunsevien

NMImEUNIUABUNIN WU Yinvesansiug 7 thdnauuareudlennitan Sevar 60.71 sesasn fe thiu
fthaandnihdunssvieudulnyasnauadly fo sudlonar  nazviouuazeudle $ovay 19.65 (3197 3)

713199 3 winvesansdus MiAnaslufunseieNuarduNaN YR IgRTUIALNTEYION

daunay 314U (n=56) Yauay

ynvasansiiuasluddunseviay

gunle 49 87.50
dna 43 76.79
\wioshuLeanesed 2 3.57
MUNea 2 3.57
g1t 1 1.79
Buq (e wifindiues) 4 7.14
dauwamaqgmﬁ"qﬁunszﬁau
thdunsevienfuthsnau 4 7.14
dhdunsevienfueudle 11 19.65
thdunsevien thsmay wazeuile 34 60.71
dhdunszview themay eudle wazendue 4 7.14
Thdunsevieufuthdnauuavensun vsethdunsevion 3 5.36
fueuilouazdue
3. yflavasasfinsranuludaaaz way 42.03 puadeu WesuwunUssianvesasiisadugnde

mﬂmsmm{]aansmaaﬁﬂwLawaﬂniwiauﬁy'mm ansiandin wuin asranuiilafu lunsilatiu wagwmueuvan
69 578 WU ATraNUTTlnvesEnsTeTITEnsiunseieudie iy Sovaz 86.95, 85.51 uay 56.52 ketamine waz alcohol
§1uau 5-6 wila nTign Feuaz 39.13 sesamn wu 7 vla  wullesiian Yevay 2.90 damasiduenililunsinuuas
Tl Yevay 31.88 Fuansienianululaans 5 dwuusn  anseuq sxuaidy lasuloniy warledudu Sovaz
Sesanunluies Taud Sladu lunsilafiu aundu wmwey  62.32, 42.03 uaz 28.99 amuaU (AN5197 4 uaw 5)
wandlu Tawulensiiu Sesay 86.95, 85.51, 62.32, 56.52,
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715199 4 Fuvesansinsanuludaaniy

Fruuriinvesansiinsanuludaanae U (n=69) Sovaz
1-2 ¥iln 4 5.80
3-4 wiln 16 23.19
5-6 vl 27 39.13
7 afiotuly 22 31.88
U 69 100.0
T4 5 ’UszmwuaamLawaﬂ/amawamLLazmLLazmsé‘luﬂﬁmmwﬁluﬁamaz (n=69)
YUANAA/FTLEANAA ﬂﬁLLaxaﬂiﬁuq
I18YN17 MUY fouas I18N13 A1UIUY SOERE
Nicotin 60 86.95 caffein 43 62.32
Mitragynine 59 85.51 Diphenhydramine 29 42.03
Methamphetamine 39 56.52 Yohimbin 20 28.99
Opioids 8 11.59 Benzodiazepine 9 13.04
- morphine 3 4.35 - clonazepam 4 5.8
- tramadol a4 5.80 - alprazolam 3 a3
- codeine 1 1.45 - diazepam 1 1.4
Cannabis 3 4.35 - lormetazepam 1 1.4
Ketamine 2 2.90 N-N-Diethyl-m-toluamide 9 13.04
Alcohol (ethylglucuronide) 2 2.90 Cyclamic acid 7 10.15
Antipsychotic drug 5 7.25
Paracetamal 3 4.35
Antibiotic 2 2.90
Buq 6 8.70

5o1std
Snwazdoyaiiugiuvesasianianszviouluns
Anniunene evgiade 27 Y duflemaumys anunwlan
JUMIANTEAULTEUANYINBUAY UTeNBUDITN NIIUNT/
Subhamily s1eldiede 10,435.85 + 19,156.73 U Az
a1fvagiunsauA? (51971 1) deandesriunsAnyIves
Bangphichet'? uaz Eaimchaloay”® 7ifdnwaglndfssfiu
FslunsAnwidaiesfudRneandauasdoyadidriuns
tdasnweandsinUssmanuin fldonandslutiagiuds
\Wunguauildssnu ieksunansamieion mumiesin
N5 drududuiusainluaseuaiisnlasiu
Wuieafuns@nuves Kaw-in'* wuin Seguiannszvien
Auaseuaiiiaudnlasdud dnisuansaanudnliuniuy
FudsgmuemsuiulazU URnungvesnseunia
dudeyanisianemuindnlvgjasamidunszyion
wnndmsienlunsevien ergiuiannsevien 20 Yszeziam
lamnszvion 81 ey lemlunszvioniads 25 Tu/fu guyns

waglang U INRELNNER (1135199 2) denAfosiun1sane
¥84 Bangphichet " uag Eaimchaloay” #silanlunsevieutiy
] [ Y 1 a U a 4
dnllweiudeglvng daseuaiauazusenavendn Tivswa
Tunisiannsgviemiiielianunsavinulauinduinnelaun
esnseunsn’™ duiandidunsevionsnidunquisiu
drulngazianerdinuneu uazlunanuisunseviouluy
Menas Jagtunuiniesulisuanidunsevieuunniu’>?
Tnalunsnunguivdsassdyaneuasiuiidunseyviouiio
WneEYnauIY Snnsindunsevienasluiingu vilvigou
Linsudnanen'
@ o 4 €1 v
Agdanaanentn/ledudiag
g1/asianiniinsianuludaanisvesdUisiansa
' = A ay a = a
nsgviounnfian fe dladu lunsladu wasumueulnniy
(115197 5) Aladnasnsanulalugiiguuns 1nnsAnynud
AlleaulvgavguuvsTiumginfiansesag 63.77 Natluvs
Wuansianfnlausniiaudiulvgldidnianenanfnnie
yaraTiluazian dmsuitieenanfndauiinasiunnianen

DTN ULLENUNAUN T VDULA I
12,1317
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ENAABT uAanguYnIIINeae’ denndesiunsinwives
Bulaed’ inuinTesuiifineiania 4 x 100 dulvgjasguums
- o ' = v = [

vieluan/edusnnew Fan1sguendu/ynsasguaduiuly
U { g 1 ! a Q‘ ’Oj | o VYR

UNIANUINTEYIDINT LT IBLERUY TN T vieY YIW3EN
=< 6l 1 = ! = &) LY I3
i 913unlA wazdndy dulumslatiuluansdamanys
ndAgylunseviendavamianuldludannsevieuuslunig

o

v
=1

Fnwilnsanuanslunsilatiuiies 59 518 Andusesay 85.51

2

PRV
o A ¥

ilidesnngiheianiinnsevionunevgaannssyvieunou
wnFumsthlin dennvgaamnszyvien 3-4 Ju $19meardy
anslunslafiusenaunundsnsialinu dmsuamueswaniiy
%mmwuvlﬁlupﬁLawmﬁm%lasz? AUawlifleunanenn
Tuthdunsevion uiazifudnvansianeihfaufunsau
Funseview iesnnmsianendhineisiuazesngusladini
nsganiu nMsAnvnuIgtheaneiniumeiseyay

2B fnudiannseviendn

63.77 WulAEiuAIIANBIDU
azang1Un/ledsauee dwmsuentnarldldreinamseadu
AUNSANUNFNNTZYIBN NSNS TN AUEIAUNTE oY
aneriu namfe Wenuhdunseviouudtang1t1aylisdn
fagvisvesentn Tuvazieaiumnautsunsevieundaluian
gt gridvenihdunsevieufszmeluuiieniu felu e
LEANYIUIAUALLIANUNITANUIANNTEION Y druelay
A a v a | a a
ansugiinnalulaanzvesitheaniansevionsnniign Ao
Aundu waglawiulaasfiu anwduduansinsramuldlugi
AU NN BaztNdNaN MNKANSANYINUI EIUNELUDIEN
vosgasiisunszvion dwlvgiiesnanindnandeaniu
BvialAn wazeudile unfiansesay 60.71 (1137991 3) U918
WRANNUY donAasstUTIeLUesUld nuin dndnaufdey
Talunsuanluganin 4x100 Ao WdnauususeUllaAn
a a = ) ¢ W i
gildunannndu Fuduasdantased Jaeglunsena
a a a U v w w a .
wiawsuiiu buanauesnmBuarduiufmiuleRlugu (adenosine
receptor) Tuanesuwazdudinsinurewedludu agluiia
MvuYesasaeUszamlauiu (dopamine) vinlaues
a A o a a a . PR |
WARNISAUER kagiinuSuaewlsiniy (serotonin) Jellnasa
6 o VY =1 a ; 18
ansual ilvisanflewelauagilnnuauanntu
Toawlulansiiu Wuaisdnviianiainsranuunndu
MU dulseneundfgedrmilivesdnmies Ao 81
wile Y9l 2 Usziam Ae gniunlenidiunauvedlamduny
Lifidunanveslawdu usniseengndvessieuiloiidesay
- o A ¢ a | a
willouiude Tnagudnislenussamdiunans Tngeuilen
Tdunanvaslanduageangnsnyuusind wugUigaslden
whlonfldiunauvedlamdunanlutndunsevion waldedan
Tugiusndausesinisunssruinegrmtnluiuiiniala
Jalinavilidinauanenssunsasaren (ae.) lwean
nguinedunalunsugewilenildiunauvedlandy 3
ibimendu fUlsdavasunndueiuilodndey Jedm
Tngjaviidulsznevveslamiulonsiiu Juerdudaniilu
NANALAL (conventional antihistamines) 813gHULIgALDS
lunaszuuUsgam Juilignldentenisdndu® 91nwans

AnwvinuingUlsiiamhdunseviondiulngaznaninsnay
waze e Jsdsalinsianuandulaylamulansniiuuin
ign donAdedfUNaNITnTIVIATIRNBIAUTENOUNINATTY
%@m%@aﬁuaqﬁwﬂ'mmﬂmsﬂﬁmmiﬂaaﬁ’uuazﬂswwsm
guandin (Uua.) wuindiunauvandiulugasiidiunanuss
Awldy tawlulansifiu uaznsevion’” Feloguien 1dgns
553U Iegnsnaly Usznaurie Wdilunsevien wauen
wile wazilan' nsldeunlenildrunanvaslamulensiiu
lhnsgviewilsamivanuiazeses fanianiwelalusami
Benzodiazepine tugndnviianisinuiriinisily
Tflunsiifiauazdusnifianifunsevionsinvenavasiyly
UIALNTLIDUNI BLENTIUNUNSHENNTLYION FDAAABINUNIT
Fnuludszimanade wuin ansinauduadulsenauvas
UnAunszvion Ao caffeinated soda, dextrometrophan %3
nimetrazepam #sAife benzodiazepine tules Miailiiiarae
< % | Yyme e X | = o &
wRugsunsevionlvisanTununn I usannsAnyassil
Linudteliteyailadinisanvsaineviainauaduingy
| & A 1Yo A o A o owm ey A
nszview o dunseiUaslidddnvsedvendlild vie
& o = ' cal X%
weum@eanulsenuesddlivszasinazlideya
fdauraulaannnisnsianvansiuasedl Ae N15M579
WU yohimbin uag n-n-diethyl-m-toluamide @13 yohimbin
Pulinudndnnss18uieeInN1ANEII WAL NIGIVINITIN
= VA %’ v 1 . . & . .
finsldvionanluthdunszvion yohimbin %38 yohimbine
<, 1Y) a A Aa I o a a a A
Wuansadnandenieidunasiidalunivwensnn o0
pausinystalia yohimbe @slglunisiiuanssanInniaine
Teduludaziinluuionnissudyaauuesda alpha-2 receptor
= ' v a ) &
Fravtelvingusesluuneniilaaiiiu (catecholamines) tufie
s a a . o= I~ .
URIRYAIUIAU (noradrenaline) Lay 9xAIUAU (adrenaline)
Tuvhauiuimsudgan beta-2 receptor UNTU dWALA
o v g a a ' 3 a o ° v oA
wladus nslvadowladinadestu ledudgniiluldiie
NTEAULIITULARBUMIUNA $N¥IN1ILIFDNANTTANINNI
we (erectile dysfunction) Shwdgmananiinainnsld
mé’m%mﬂ%mzjm selective-serotonin reuptake inhibitors
(SSRIs) wazleyymmamneamlunigueuasnds” n1sldeansn
Dunanuardesaseaussanmnanavesifaeianio
= I3 PR Yo Ao
Feenaslululdinguaslasulssmuenddiunanvesans
ievislunisiinanssanImmIawe @ n-n-diethyl-m-
toluamide v3a¥aisunlaesialiin DEET Wuansadldwsu
19lauuas Instanizes Yagduiinisly DEET Wudwdszneou
aenunsvarglundnsduiidnivldgdusuwuusiieg wu latu
a & A a o 03 = v &
A3 198 AU5E VI PNANIIINIaNSINYAT F9aENU DEET Lavia
Tuenia 1 vieAuluusnandnislandnsueidaiulseneu
989 DEET d51891u31wu DEET lolueuis nadnafeaiana
WAnTu loln aufie Aulas szaeLAes Unnen wsedus) Jusw
Lifiawns Yanis pduld vnldsulupnududuas deideadu
VAW DIINUBINNSTITULSY W Tusuiwwes Raludl
wraldun1as” Jsarnnansiinwiasaiilinuivaelideyadn
Ipfinswanefugeaduindunsevion Aiunsiinganuans
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Abstract: The Reliability and Accuracy of Tooth Shade
Selection Using Smartphone Cameras

Paisarn Pansuwanwong, DDS.*, Parinya Amornsettachai, DDS., MSc.**,

Sumana Posritong, DDS., MSD., Ph.D., Thai Board of General Dentistry.*

*Institute of Dentistry, Department of Medical Services, Talad Khwan,

Mueang Nonthaburi, Nonthaburi 11000

** Department of Advanced General Dentistry, Faculty of Dentistry, Mahidol University,
Ratchathewi, Bangkok 10400

Background: Tooth shade selection is one of the critical steps in dental treatment. Smartphone cameras have
been used for tooth shade selection, but the reliability and accuracy of these devices are uncertain. Objective: To
evaluate the reliability and accuracy of smartphone cameras, which included Apple iPhone X and Samsung Galaxy
S9 plus for human tooth shade selection. Methods: One of maxillary central incisors in 45 participants was captured
with both smartphone cameras and color measured with spectrophotometer by using CIE Lab system. The data of
L*, a¥, b* was analyzed using one-way ANOVA with Tukey Post Hoc comparisons. In addition, AE * Lab value of each
smartphone camera was calculated and compared with the reference (3.7). Kappa statistic was analyzed for the
repeated image from each smartphone. Pearson correlation of L*, a*, b* and AE * Lab were also investigated. Results:
Photos from both smartphones had high color reliability (Kappa> 0.9). However, the accuracy of the color from
smartphone groups was different from spectrophotometer (AE*Lab>3.7). The brightness of the image (L) significantly
affects the accuracy of the color comparison. Conclusion: Smartphone camera provided high reliability in tooth
shade selection but low in accuracy. In clinical setting, shade guide is still recommended to be the reference in the
photo for better shade selection and communication with dental laboratory.

Keywords: Tooth shade selection, Smartphone camera, Spectrophotometer

2 ¥ila wanthanwSeuiisuandlusyuudled woawed (CIE Lab)
AumdninlasanlnsinWlafines (spectrophotometer) &4

unAnQ¥o
a o N o & o o o v L
nAvias: ﬂ']iW|EJUaﬁuL‘UuﬂJu@]@uVIa’]ﬂmﬂMﬂ'ﬁaiﬁQ%u\ﬂu

C% Y = LY a v I3
maviusnssulvtianumiiounuitusssund Inendesaunsmlnu
Junildlugunsainlafinsiunldlunsiievdily uadaldd
Joaguitaulusemeawmugnsiomaziiugainnslindes

s ~ a ) ¢ A v
ansvinulevdily Inguszasd: Wefnwinnugnsisduay
ANULUgveINSflgudiy nnnwanelaanaunIninu
aosvilalaun wouila lolvlu &u (Apple iPhone X) uaz
g9 NUAAT Lo WEd (Samsung Galaxy S9 Plus) 35013
nsaneawitumrindau (maxillary central incisor) #lad
nilwasenaalinseiinginided i 45 g fMendesanivlvi

Junguaiunu vhnsinszdnnuuanaemd Lr, a*, b* s
AAANIITIUNAMNLUTUTIUNI9LADY (one-way ANOVA) Liay
nsdugnRnilayi (Tukey Post Hoc comparisons) 334
MUSpuUieuAn AE*Lab fisesfu 3.7 WhAnadldannnisane
awaniulussaefiininifo e ssieaiduuiiteman
wlughwesndesauninlriuusazein uenanivhnsinszy
anuduRudiiesdy (Pearson) vasrdiasuuladluaes
A L, a%, b* vesauivinuusavyile wa: nwdiefildann
am%m‘lﬂuﬁ"’aaaqjuﬁmmLLaJ'u&TwQa (Kappa>0.9) Turaueii
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ANUgNFBIvasdnuIINguan1TnIvuiiauLANF1931n
arlnslnlaiiines (AE*Lab>3.7) Ingenaruadnavesnn (L)
fnasiannugnieslunsifievdedeilved iy a3U: awedne
flsanamnsminuiimnuusiugigs udrugniesvesddill
desmesionsiieuaiy ddulunsnadndedsnsuusihlild
yafipuditundlusumisihafssiiuidenaiiovd vnei
o iielfidugnsrsddumsioansiudieiunnssu

Ard1A: n1siigudNy ndesauiTnliny
aunlasinladimes

o
unun
~ = < & % o o o 2

mavipuanuludunsunisiidglunisadistiunu
Tidmnuvilouduiiusssuvifvesitie gunsalingg leign
Wanulillanuududuazaiilunisfievd eandediin
Tunmisldansavesiusunng AdawsifinuaznnuazUsyndn
willnuratadiewldas gunsalvantuliun damesalives
(colorimeter) aUnlnslnlafines (spectrophotometer) A3
dgnmmenassRaInea (digital camera) ludu Feanlns
llpfiwesuulasuniseensuluninnuanuusiuguazaim
gndedlunsiievaiiugsigalaiieuiunisidaemuyud®
= g v & P~ aal v o aa '
Jadlilugunsallumaiiieudinlasunisveusulunieedtnue
Jonfinvesgunsaifananifiesiaune Bnvislianansalvideya
AUDY LU SnwaENUR ANTULT AalUsIuas soeilule

mstenwlugesnmenaesuinfieaueanis (Digital
Single Lens Reflex; DSLR) tugnansalyinanmuesningeiia
1ANUULUGMALAIULTNYINTIVRIETIAY IWaAIUANANIY
windenegramunzan’ uitedninfogunsaidivuinlg s1a0

= o v v s = s v '
g9 Jaiinmnaaeslindesanninlnu Fadugunsalitldauing
s a a < = a I
wardlUseavsnmgs vuadn inUssynaldlunisiiieuditu us
galldoasdelusnuannimuasninaenliainndasaun vl
TilaugnAes kazALIug1veEie oo sie uATlY
a ' v A A & aa a a a

viseld Msldiriesiie wi035nslag Tunsusadudsz@nsnwm

=) = a ¥ U 2 ¥ 1 1 o
Yoansifieuanu azUszifiulaann 2 fuds? lawn anuuaiugn
(reliability) Ao n1sAivsedu wioindaiedslag awisavin
g1le Inenasnsliuanasiusegsfidudfy Turuziinu
n#iad (accuracy) Ao AVNENINTAVELTTLAY AnuTiasey
duesilunywdlingranenss Balafinsfinuives Lee uax
Tam Tu¥ p.a. 2017° Anwianugneedunisifisudanndes

3 ' o v o W s a s
ausnlrusindunsldgaddniglurenuisaouianesn
DONUUUNT 1AUITUIANAAINAITAILATINFIDE 1T UEHY
(shade guide) wudanansadugdvesinegaiieudituliagng
gneesiesay 87
= Y At aw s A v

nsfAnwIATIdaliingUsvasdiiiedeenisvnaey
Uszdnsamussaunslniu 2 sufie duga nuded el waa
meldszuuuuinsuaunsesnuas weuda lolviu du nels
spuuufuanisleletea luseaanisiiieudity visluudninausiug

wazANNNFRsvRsERINANEEFInea Iagliguiuumsiiey
dvosninaneruaduinsgiussuudled weaed vetnue

ﬂiiuﬂ’liﬁmuﬂu’]mgml.lma’j'm (International Commission
on Illumination)’ Snrafuszuudmasgumudeimunves
AnATUALIEuan3geILEnT (ADAY Adszuutl Uszneu
FuAT L* unumieauaine-in 1ng L* A1 100 wnudenn
L* @1 0 wnuden, a* L“TjwdawNﬁizqmmmﬁmmﬁuﬁﬁ
Weaazung (Green-Red) lay +a* unudillen uag -a* unud
wa, b* Lﬂuﬁiaawﬁaﬁsxqﬂamﬁm?maﬂﬁuﬁﬁmﬁamasﬁwLﬁu
(Yellow-Blue) Ine +b* unudindes uay -b* unudinisy ae
aunfgiumafedie mafsudiuuyednnamieiines
lFanndesamnsvlruisaningy fanugndesuaza
wsiuglaunnsnaiu

Saqua>snis

nsAnidunsfinyluedin vhnsiudoyadiuan
Uszmnsnguinegistadueanaiasynannsaniiuiunnssy
lngn1sAwinninvesngudlegdlamnunaigunglunis
nnaay (power analysis) Wiy 0.80 uagldanushulafisysu
tlodfamneadd (o) Wiy 0.05 wagaudsauuinasgu
91NN15ANY183 Chao Hua Liang® lAduiungudieens 45
10 uvide 39 518 118 6 718 e1edud 19-05 T engiad
30.62 + 6.6 U FilufidnwAeiluniidou & 11 vde 21 1
Lifimnuiaundlag guamvienlusniay lifiusedalasu
ms¥nwmnilunieysarlag suliiivss Rldsugthmg
finsgnunsuiiouihudfingnn imsfinwilanduviuanssu
nsun1swnng msiiuteyadnimszuudled weated agld
gunsalanlaslilndined $uidn 83ian Juil 5 (Vita
Easyshade compact V, Vita Zahnfabrik, Germany) Fondu
naumua Matadmeadnlasiilafivessutarliuasuss
vosgUnsal (probe) umeiiinilundouduudesuas uaziad
mmEMIAAULATiaETioundUN Yhnsudananieniuuans
AAkuminveesgUnTal SansTaandiumnugniaduty
dealviuasainannewindeyldiinaiuniseuAidiures
anlasllaiiines’ ludiuveingunaaes vinnsaeamilag
Tdfamn STy 2 $u léun e nudnd wai wia neldszuy
UftAnsueunsess Jufl 9 (Android Pie V. 9.0) uae wouilla
lolnu du meldszuuufiinisleleweasu 12.4.1 (i0S V.
12.4.1) Msmeamanndesasnivin aglioundinduiia
VDIHAR yhmsUsuaemsen (11919l 1) dmfuns
fvunmnanmaelididndumesiufinaivilagnsgunsal
shemmuurdaiersiialulunen (monopod) fvumszey
spwhaiaudndosuazituasi 10 wuiiuns fndulundy
whsuide Fudusvesiindestiansiuannsalidanmls ms
muAuanTskas Mlndesainedmsvauninivusioueads
(LED) §u Smile Lite MDP, Smile Line, Switzerland w9y
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Tnanlsd Hlawo$ samfunskernmuainagean uazaunauas
ﬁm’sﬁqmmﬁﬁ 5,500 iAa3u (819899 NAeveIfHEAR) Falwr
Wwaaa319aefi (continuous lighting) Taswasainlnldesadng
LBABA ANUNTARALAITUNILIINENIELIRGRNLA NISANWY

A151991 1 NSHIAINITENENINAILNRDIFUSNINU

PHNUNNT5UTBIATINTIVYAULUIN NN USITUNNTINE
TunyBgINANENTINNITITEETIUNTINE aorduriunnssy
ASUNISWING

Samsung galaxy S9 plus®

Apple iPhone X®

Image size(pixel) 4032 x 3024 4032 x 3024
Shutter speed Auto Auto
F-stop Auto Auto
ISO Auto Auto
White balance 5500 K Auto
Exposure mode Auto Auto
Exposure metering Auto Auto
File format JPG JPG
WBnsiadd Inavunn 232 maafiadies Mdlusumsianansitulagly

suuuuayalumsidoadedl nquauaufufutoya
Aaluszuudled woaled dwiundumnassdaduaininliiu
Wiudeyadienisaienmadnealuzuuuulidiasin JPEG)
8 O dudusuuuuiasgrudwmiulidnindeidnea wdn
i manguwinIsmadiunuszuudled weatednu
worwiserlad Inlavey Ju 19.1.3 (Adobe Photoshop V.
19.1.3)

did13Adelasunisnsiveshnenunasifndwey
inusidmeen Avunditufiagsimsiiudeya mindauadn
wazvnistaiudeunstufindeyadasgunsaifs 3 win
Téur awunlasTile-fmo$ waendesaunsnlnusisanu lay

1 VA v

nguauay: fIdldaunlastviladivesiuiuintesile

dwsuiedssufivintnandiluningauuludfisnuels feu
mii’mﬂﬂ%’jwwi’wmsU%’ummigmsumLﬂ%‘laammﬁﬁamawgmﬁm
nsduiinAndasldguuuua L*, a* uag b* Tae¥aAiiavn 3
aft wazthumAedsveusayAdna

1 Va o 1 v cY aa o v
ngumaaes: fIdemenmilunidnuuluanivunl
20451113 3y Ingldndesausninuisansiundadniulu
A0987I194080A SAUAUVININABIUNITANAIN YIASINAE
AMNLATIALES B Akurdanenanedly vinsanen L
5 amlugiaia 10 uit Iaglididnsinddeeglusiumis
Anilu wagluszringnaneusaznmlstnsuilunniin walvilu
agluan1izden
ada ¢
ABIATehAE
a € 1 a U v I3
MFIATIIAENNEN g INNARIENN SR U SN TY
aelad Wlsvausnnmanglilafuaniz usnaiunivual’

(WA 1) Ynsivuansauuivinnsiaaadiludesdiviaey

N159198991ndRTENIEuTAInIINUAaeiudiaveuvien
warsvernvauiiuaulndnanswazlnanatsvesity lnausay
usoanUanuile 2 aulawindu aniuinanaviinisIaen
a a = ' av ~N Y a a4

FUshufananaesasmusyuLdledueaadnawninadialu
TWswnsy azlad Tallawey 197U 3 AST LAYININ1SAIUIAN

a | | A 2 | |
RALYDILFAYAT L, a* way b* wailusiunuarlulsaznin

a ° ' o 1 A a = Y o
29 1 funddlunsinadusianananafluntinde
YUTNA9INNABIANISN N
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ATIATIZHNSEDR

N5UsUdUAIIUIEIYaIN TSI VWY

¥afifduun (Kappa) Ussiliunnanilssvesgunsal (in-
tra-rater reliability) lunsadnd L¥, a*, b* vesnmenefigngn

1w 5 ananginTaidousiasse

N15UsEluA1gNABIYEINISITEUR Y

WA L, a*, b* Tuudazninandiuaiiiomanaded
fluvesfidnsuideluusazse uasthluifisutuamildanain
Tnstlndimes iennasnsvesind lnsuasswesandla  unu
foruaams woad (AF*Lab) Ssldarnanusmavesiing L,
a*, b* vavingasviin Awinldanaunis®

AE = \/(L; — Lg)? + (a; — ag)?2+(b; — by)?

1 o_ o 1 ] .
L;, a;, b,r =f1L*, a*, b* MUAIAL 9INNJUNARDY (a’mi'ﬂ'[ﬂumrrm;u)

Lg, @g, bg = A11*, 2%, b* mudeu 0nnguaiugu

A1 AELab fldannguisuiileuiis 2 nquazuans
D4AULANA19Y89E Azgniuufisuiual Acceptability
Threshold (AT) Gsmsnefaranuunnsinsvesdsswinaingii
vousulimenain Tnsanuunnsaasdfiiuandniades
sior @B (esthetic concern)® Tnglumsfnwniilddn 3.7
iienansdsnnugniedunsiisudveusiazaunsaieuiiioy
wazhnsiesziildadfnulusunsuneuiinmesdniagums
adfloaiilea.oa (IBM SPSS Statistics version 23.0) lngliasgi
ALANG9DAATTL (AE*Lab) Taaeangudeadniiey
Wisuwlining (Independent t-test, p < 0.05) LagiAsI¥R
A1d L*a*b* sewrinendosaunininusie 2 edesfuanlng
Ilafiwes Meadfin1sduunAUWUsUTINNINGET wazn1s
FJugnvaasiiayi (p < 0.05)

MsAATIzinuduTUsYesA1FTuLazgUnsal

MMTUATIERIANUEUNUSINESEY S¥1ine 1) And
L*, a*, b* 3nnguaunlasinlafives uasnguaunivlinu 2 4iia
uag 2) A1 AE*Lab uag a1 L*, a*, b* lugunsnlvuunazasia

Wa
1 o =)
AU YIS UFY
15U RUANULNUEIVRIN1TIAANE I UAITA I8 AN
PanUA 5 ASI vasENSNin U ERIrlaNUNTIAT T EndURLS
aelu (Intraclass Correlation Coefficient; ICC) WUINAINENE
AN INUNIEDINGUT AR5 2

A15197 2 AdUUSEANS Kappa kagdismnulieduiissas 95 annmyiasgianduiusngluvesen L, a, b Alaanainaie
Y93au1sVnY Apple iPhone X wag Samsung Galaxy S9

n Kappa 95% CI
L* 5 0.99 0.98-0.99
Apple
a* 5 0.98 0.96-0.99
iPhone X
b* 5 0.98 0.97-0.99
Samsung L* 5 0.98 0.98 -0.99
Galaxy a* 5 0.97 0.95-0.98
S9 plus b* 5 0.99 0.990 — 0.994

A1YNABIYBINI T UFIY

MngitsnATeswau 45 e sademdvesaniviny
Fums nudnd oanin nda wazueua lelriu du (el 3)
dlolesedien L*, a*, b* idaldannisgunsaifaansmdiady
wuhe L uae b* serhasanungudanuuandnsiuesied
Tloddnyyneafifissiiu p<0.05 Tuvairdia a* voanguesninliy
wotila lolwu du wazaunlnslWlafimes dAruwanei
fuegnalifedfynaadffisediu p<0.05 wi A1 a* URNAGH]

aundvliudueg nuded eauih wia wazanlasiwlafines
Lifimnuuananiuegeiidedidgieain

TuFeswasmmuuanme@fiunudien AE*Lab wuin
nnnguinegsiidn AE*Lab annndn 3.7 adud AT dede
AE*Lab wessapsngunaaosuandlugsid 3 Wovsuidiu
AnugnaeslunIsievaiuriual AE*Lab Wguivanlag
Tlafimesnuhgunsaiisaessiislirmaugniosionun uag
A AE*Lab maqﬁaaaqﬂdmﬁmmLmeaﬁuadNﬁﬁﬂﬁﬁﬁgmq
adffiszsiu p<0.05
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f15197 3 ANRAY L*, a*

, b* vsausviliungu Apple iPhone X, duts nuind wawin waa waz awn tnslWlafiwes (Vita

Easyshade V) uazfniade AE*Lab vesauniviliunau Apple iPhone X, e nudnd e wad Wieuiunguaiunu

L* (meanz SD)

a* (mean+ SD) b* (mean+ SD) AE*Lab (mean+ SD)

Vita Easyshade V (control) 81.1+3.9° -1.1+09°° 18+3.3 ° -

Apple iPhone X 94.242.9 " -3.8+2.4° 12456 ° 15.77+3.84°

Samsung Galaxy S9 plus 86.3+2.9 © -1.1+0.7 ° 8.7+3.1° 11.51+3.84°
MWL a, b, ¢ LansismnuLanaaivegiltyd e ‘maaﬁﬁﬁss U p<0.05 Tumsilssuiisunrazanus

N5 TATISHAIIUSUNUSIAE S

« m1#led ueaiod 9InnguawIsvlnu ifeuivaiunles
Iladimas

AU L nnaesansvinu 2 sdanuaidnlng
Wladimesle wudn L* 910 anlasiilefmes wag A1 L* 910
aundvliudiega nuded aii waa Tarudiusidadunss
femadieafuegnaiiteddynsadiffisesiu p<0.05 (7 = 0.307)

wanel3lunnd 2 (A) Tuvagiian L* aunlnsiiindwmosiazan

L* gansvlvuneuda lolviu du ldfanudusiusludadunss
safiu ludiuvesnnuduiusuedd b* ainaunintnudugs
NUEAT e naa waven b* anaunsvilruweUda Telviu Au
fuen b* anawnlpsTlafiwesiunuindinudaiuditady
asdlufiavnadioafuegnafituddmnaadfviszsiu p<0.05 (7 =
0.661, 0.484 muasu) sanmit 2 (8,0) Tuvasfimnuduius
yeeAn a* ndunsnlniusi 2 wia Lifanuduiudludadunss
fuan a* Pnalnles-lnleilnes

404

°
5201 r?=0.307

1504
%00
80
1007

504

0

L neju Samsung galaxy S9+

020

800 o o

200

o e
ytel o 1 =0.484

L neu spectrophotometer

A

b nq’u spectrophotometer

20 B 0 100 "o 20 20 00
b nga spectrophotometer

B C

2NN 2 LLN‘Uﬂ’]‘Wﬂ’ﬁﬂiuﬁﬂEJLL?I@Qﬂ’J’]ﬁJﬁJMWuéLﬁEJ%ﬁu Tng A - seringan L* adnlasinlniwes (WAuX) wagen L*
ﬁmwh\lusuwm NLEAT LodlAY WaA (WnuY), B - sEmdneAn b* awnlas nladwed (WAux) waze b* aunsnlnudugs
NUART LaLin waa (WnuY), C - sminean b* awnlastiladwes (Wnux) waza b* @uninivueyda Tolnu du Wnuy)

> A1L% a* b* mnam{wZWquoﬂam@i/ uag AE*Lab
NUANMUFINUST A URSIiAL AT ue sl Ay
ysadinvesen L sielunduaunsvlnudaes nudad ai nda
wazansvlviuweuda lolwu du fu AE*Lab fisedu p<0.05
(F = 0.620 waw 0.562 AWAINU) F1n g 3 (A, B audsu)

Turmedien a* annduasnsnlriuwetida Telwu Auduiiaoy
Fuiusidadunsslufianisnseiuduegedidudgnisedannu
AF*Lab fisgfu p<0.05 ( = -0.333) fanmidi 3 (O) dmen b
naunivnuisaongy wae a* Mnanvinudugs nuded
wain waa linuanuduiudiBedunseiu AE*Lab

g galaxy S9+
s

=

L ndu Samsun
L ngy Apple iPhone X

=
°

pple iPhone X
b4
°
°
o o
°
%
°
Omn
C‘g’ o
o
o
X
@ @
a o
o [ os
0o
°
o
[ °
°

3

a nau Al

° ° 420 L

s 100 15 150 178

AE (Samsung galaxy S9+/spectrophotometer)

A

AE (Apple iPhone X/spectrophotometer)

AE (Apple iPhone X/spectrophotometer)

B C

mwm 3 WHUNINNITNTEINLLENIANUEURUSINETAU 1ag A - 5¥1I19A1 AE*Lab (WnuX) wagan L* amsz,Wusamm
nudad Loauin waa (WNUY), B - 5¥1319A1 AE*Lab (WnuX) wazan L* aunsnluwedida lelulu du (wnuy), C - seninen
AE*Lab (wAuX) wagen a* @Syl wauia lelviy du (wauy)

1SaISNSUNISIWNE
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sh aV]
nsfnuiifesnmsmndeuaTugniesasa LT
mMafudituannameevesaunivinuasssufedues nudad
wali wia uazueuila lolviu du lnewUSeuieusiusyuud
Flodusated iisutuAiiinldaniasanlnslnladines s
AE*Lab mustia acceptability threshold %84 Johnston™
spyin AE*Lab fiszdu 3.7 Lﬂuﬁ’asﬁi’mmmgﬂﬁawammﬁsm
Fitu dvlumsdnmil wud1 AELab anansnliuiisaesiu
wnnd 3.7 uandliifiuitenaiismssvesdainnmaiedils
naunsviuglifismedmiunafieudi vennileiede
AE*Lab Y% IWuﬁ”’qaaqéuﬁmmme@mﬁ’uasmﬁﬁaéﬂﬁ’ag
M9adiA Mnuadina U iasanufguaidede 2 e AW
gndesesnaifisuditusyusluanivivuiansiuunnsifiu
Tasdadeiionvdamasomugndedunsiievdldun vueves
gunsalangnmiidvunadn waaud wasdhiunm dvdsmasie
AruasBAreIn LY Tasstisenluasilldlunisusvanana
Tuusiazguvasanivivuiililignosnuuulvuansidlvingsiy
audusie waglildfiladidunisiioud (calibration) Fawu
Tundesfioauea-01i Auvanilenvdwmaronugnioswesd
amaneildisleisutunisindfeaalnsinlnfined udlid
warniugwesmafieudlunsfnwadell feendded
fodumsfnwusnilUFouiisusmnematled weaeTiuainln
Trlafime slasnss lumsmageuanvilrudu fiusnfinsfin
vos Tam® Aszifiuaugndaslunisifieudiiuvesaunivly
Tneldwonuasuszananarivun dslimmugndesd Sosas 87 4
nsAnwRanakdagldniseruadainam watnisldvenuas
foonuuuinametelumafisudily uanifassavEamues
gorwETlFesifofisudituiuiinadenugniadunis
deud nsnwadsinuianuets (L9 Tavswadeniny
uanensvesdluamvivuisansngy Tnsnmainausvliy
naudegs nudad Lo wdadinamading (L9 Hesnings
aunsnivuueuila lelnu dusgralidudAgmeadfuiinazey
Tuanmzuindoudiontiu Fresuielddmenuasvondoniui
nasensInauainwesing Feozdsrasiomnugniesesnis
Wieud egnalsfmuaunsniviu weuila lelvu duliiaunsausu
nsmsrnaunanasld FddseuuTauacsalui® snsenduss
nuded toadn ndaflansaususeaild dadudnditldan
Fuga nuded wain wdaddlndiAsstuanlnslnlnfines
wnn weuilla Telwiu du Famsdanaunauasduniniuanioz
wasaiznenmaztsliindosmunsnduiinamitsimnugnies
Innnninisldszuuinuadnlulf aenndesiunisinuves
Sampaio”? lfusunszaemnanslunaisysunmsismauna
wasvnlumsifieuditu luduveuasdesaailflunsdnuni
INNsAENEIVET Witkowski’ nuinnisldaalnsinlasiwasin
diluianuusiuguazgniowesd uiinasdsuulasanioe
wndenvosas uazdlinuiaios Mufwaindunndon
lanasnaeasiulaisuisuesgunsaivasdn fafulunis
Anwnifaaldldldlndesainsuoadilungueugy usldlungu
neassdadusiiaueadiiigungiid 5,500 wadu (kelvin) Ay

AuANBUrYREHAnNBonwUUINdmTuEaRaduaNisrlly

N T

Tnglany WWesnuasdesaineriaueadasiaayideisle (CRI

1

index) snnninfesay 80 Triuasdosaineiifauiouainainddag
lotley uargaumgiddinanIeglutaveuasIsuYIRiInTgIu
(standard day light) wagdlmnumungaudmsunsiisudiu
ogndlsfinuudthnmenennansvinuitaesnguiedduaneg
nadnlnsinlniimeetnaiifoddny uinuiaunnlvhtaes
jummsaﬁuﬁﬂiwaxLﬁamﬁuﬁwmﬁuﬁ LU AnwYAI
fluuae wazanuluswamesily Snvariuivesiiu sauds
AULLAYALE LR
TunsUsuillunuudugwesdndty anmsiesed
aﬁﬁﬁﬂﬂﬂuqﬂmaﬁﬁgﬂaawﬁm wuialudiuresan L*, 6
a* way A1 b* nameaelimauaenadeslun1Tindsziu
0.9 %ulﬂﬁgqaaaﬂfjm umammdwmmmL%aﬁasuaqqﬂﬂizﬁﬁy’q
desrilniimuaenadeiuluusasadsiifinsanenmlusedu
fun dwaldnmaneilaluuiasadluanzuindouni
fienafined Fewoufuaunigiude 1 Ao nsiiioudiluuysd
PnameneRIneatildanndeauniviuiasssyuy S
wilugldunndneiy Tnetadediddalunisarsnmiiolile
anuusiuglumsifieudiias Uszneuse annzuas gunsald
THlumsene uavmssen Msdnuidldunasiniauasdmiu
msaenmitlsiuasiigaumglid 5,500 wadu sy Tnanlsd
fawmes Sspmplidddsnanimnzaniunsifieuditu® ms
(?T’aﬂ'wm'm'w&meﬁizwé’miuﬁ’aﬁﬁmﬂSzaaﬁLﬁammdwmfa
ity TnglisndudesdiUsvaunmsaliunisanenndu
aunney famsuiudeandesmonimdasauiiuudasll
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Abstract: Result of Reporting Cytology of Salivary
Gland According to Milan System in Five-year
Achieves of Rajavithi Hospital
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Background: The Milan System for Reporting Salivary Gland Cytopathology (MSRSGQC) is a reporting system for
Fine-needle aspiration cytology (FNAC) to diagnose and manage salivary gland tumors. MSRSGC is a six-tier classification
that provides a standardized terminology and ROM for each category, thus avoiding ambiguity in FNAC interpretation.
Objective: The present study was conducted to evaluate the risk of malignancy by applying the Milan system to
diagnose salivary gland lesions in the institute. Method: The study was a retrospective study for risk of malignancy
with cytohistological correlation by applying Milan System in the department of pathology at Rajavithi hospital for five
years. The salivary gland FNAC cases were reviewed and divided into six categories per the proposed Milan system for
reporting salivary gland cytopathology. The cases with available histopathology were further consolidated according
to the proposed Milan system, and the risk of malignancy were calculated. Results: The number of cases in each
category was Non- diagnostic 26.4%, Non-neoplastic 20.6%, AUS 6.5%, Benign neoplasm 34.7%, salivary lesions of
uncertain malignant potential (SUMP) 14.1%, Suspicious for malignancy 11.9%, and malignant neoplasm 11.9%. The risk
of malignancy for each category was 15.8% (Non- neoplastic), 33.3% (AUS), 12.5% (Benign neoplasm), 53.8% (SUMP),
90.9% (Suspicious for malignancy), and 90.9% (Malignant neoplasm). Conclusion: MSRSGC is a useful system for risk
assessment. It is an effective protocol to differentiate benign from malignant tumors, especially for categories V and
VI. Our findings also suggest that in addition to the surgical follow-up, the inclusion of the clinical and radiological
follow-up may be a better strategy for the calculation of risk of malignancy, especially for categories IVB (SUMP).

Keywords: Salivary gland, FNA, The Milan System for Reporting Salivary Gland Cytopathology

NFUNUNEITINGT 15INEIUIATIYIT AIUA LFIBUNNTIAL W.A.
2558 Da8uNAN W.A. 2562 Wa: 31NFag1ansIusIdlATavue
AlnaINasmLTadInensIuiuNansinINadeTuilaiuiu

unAQgD
ninas: szuulianu (Milan System for Reporting
Salivary Gland Cytopathology (MSRSGC)) tun1sifiade

mawadmeadurisnuuldlul 2018 Tnsutamedanin
lusieuthaneduitonun 6 ngu fifesdermuamdnnsluns
Atadeluustezngu sefuamdssnmaiuug Sanduiun
MAuNNgH | fangu VI Snviasruufianudimuauumiams
UfuRaudaluluusaznguueimsiteds Inguszasd: Anw
NaMsE LTINS ULTauLasanudsInsidusess
uiagngundegefilsmenIasvid 35n1s: NuiTeild
ymsifunursdeyadounddushesnaiinedanmlusion
thanefiiemsgarademagading (FINA) $158sunis
wsmnavynuszsuuiiaussfunsiafigaiiudeniely

125 518 WU Non- diagnostic 33 518 (26.4%) Non- neoplastic
19 578 (15.29%) AUS 6 518 (4.8%) Benign neoplasm 32 518
(25.6%) SUMP 13 518 (10.4%) Suspicious for malignancy
uaz Malignancy wuwinfiufe 11 518 (8.8%) wunsiluugise
Non- diagnostic 33.3% (95%CI=17.2, 49.3) Non- Neoplastic
15.8% , Atypia of undetermined significance (AUS) 33.3%,
Benign neoplasm 12.5%, Salivary neoplasm of uncertain
malignant potential (SUMP) 53.8% (95%CI=26.7, 80.9)
Suspicious for malignancy itz Malignant neoplasm nudu
Shsrduiivindufo 90.9% (95%CI=73.9, 100) d3U: MSRSGC
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& aa Sa a a & A < <
Wuasnsnduszansamlunisuenitieseniiiluuziisenn
& Mg < . ..
niloseniliiiluuziislaeianiz categories V (suspicious
for malignancy) uag categories VI (malignant neoplasm)
v va o o <, < g @
ndeyaveidennusnsinsunsiuagliidunssdy
categories VB (SUMP) Tnalfeeiu Jeuugiilfinisiaisan
swfueINskaz N naesSEvseRsaRdadus e U

Ad1AY: FaNIA1Y N1TLAN1EATIINILYAE INEN
seuuiiany

unun

sguulanu (Milan System for Reporting Salivary
Gland Cytopathology” (MSRSGQC)) Wumsidademaas
nerdasudunusuldlul 2018 nsudanensaninlu
seuthanedufianun 6 Ussian 18uA 1) Non- diagnostic
2) Non- neoplastic 3) AUS (atypia of undetermined
significance) 4) uusaenidu da: Benign db: SUMP (salivary
neoplasm of uncertain malignant potential) 5) Suspicious
for malignancy wag 6) Malignant neoplasm s¥uUULiaIu
lafgrudonmuandannisiunisidadenesaninluwnay
Ussan sawdstupeulunmsufdiasudalluusasussam
voamsitads laeflgauszasdfe ensmidennadlunisuvs
Ussuamveamensanmlusdenthaelhidufivensuuarusuld
fuilan iedunummeansufod $nw wegnsneusuly
mMsERRaRudalU

Wosenluseuthane dmduiesendinulduszunn
3-5% luszuny Ao wavayn lusiuaumenivszana 50%
DunziSwostentnats nssnulildlszansamdosdinig
SWUUUBIRSIN Raudunngidwedld wimdSEitedy
TURaneBunng nmeifadelaensansilonsianasadinen
(fine needle aspiration; FNA) Wunsisudunisitaded
avann TaL5 Usendn wazmnzdmiunisldiugUaeuen
dwdunmsidestludesduiionnunsinulugsudnly
PNMsAnuTikIuImUIinsitadelae FNA § sensitivity
86%, specificity 92% Way diagnosis accuracy 90%> 210
ANSANWILUY meta- analysis ﬁﬂhumﬁ%%ﬂﬂ 16,456 518
971 92 maaideidudsdiusuin FNA Euisnsiisudulunis
adumesanlusenthats uaruenmieantunuinnis
Wszuufiaunlfidunmsthedulssaniamuazanuinie

felun1sitadelay FNA®
nsenuRawadIneenthanelulsmenuiasia
i Selaildfinsdaszuunsmemudungugaudidy
padesninsyuuiianu dnlngasdunsssnunudnua
wadTiuinaunsadnlauiesensiala wWu consistent
with pleomorphic adenoma soliannsadaugiSeenls
(presence of atypical cell, malignancy cannot excluded)
nselanuuzide (negative for malignancy) ns3itadelu
Snwariiidodalasenzioseniiliauisaanisita
Sldame vioogludnumeinfe meliiivdnnsiiuuda
TunifadeilvliannsaUseduanudesnisduusse
Ifegnafiuszdniam ilunnsisnmesasdnauladnwm
Tusduialuldennunntu TasTaguszasdveseideiiile
Anwnan1seuadINe 191N TTULia LLAZALLAINTS
Hungaudasnguainsegdlulsmeunasdd e
Buwmdumsufoiimasadineuagiinsgidediaie
Judszaunisallumsitadeludwudaly

Saqua:3sms

msdnilidunmsfinwiBemssann dofusun
foyasogneiiinesanwludeuthanefifinanisiangnsaa
yraadinet (FNA) Safunsinfigadudennssuutudin
Foyamelunguaume diven lsmeunasadt Wi 5
U dud unsiau T we. 2558 e Sunau wa. 2562 Einide
nsnunudlad annsdmsiamaadinelaedilivsy
HAITAdeN1anesIneT Ing1adanuszuuiiany (MSRSGC)
sonniwhnsinsghilioudsuiunanmsidedoainnis
dnfignituiovesioge maduunidldgniunuseuing
fegrsiiluuseuiesaiomnifnadafigrisuiely
uFay category VoIsZUUNAIU (I-VI)

HWa

nnsiivdeyagoundsninnguaruneding
Tssmeuiasaianelusyeziian 5 U TIUTmKRan15i1en 99
mawadinenls 250 51 Il 125 Tefiiinisidatuiodmsan
ManeBinen finde 125 118 dnlnglildundamunssnm
(Lififeyaduiinlindsannsaiz FNA)

7115197 1 HANTISASIANIUYAAINYITUNANUTLANSIBSTUU Milan criteria (n=125)

Milan System for reporting Salivary Gland

No. of FNA case

Cytopathology (MSRSGC) n (%)
Non- diagnostic (1) 33 (26.4)
Non- Neoplastic (2) 19 (15.2)
AUS (3) 6 (4.8)
Benign neoplasm(da) 32 (25.6)
SUMP (4b) 13 (10.4)
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715197 1 HANTISATIIN U INYIIUNAUUTEANSIBSZUU Milan criteria (n=125) (#0)

Milan System for reporting Salivary Gland

No. of FNA case

Cytopathology (MSRSGC) n (%)
Suspicious for malignancy (5) 11 (8.8)
Malignant neoplasm (6) 11 (8.8)

nmstudeyaduunaumsnadl 1 wuseeaiiead
laiipenanan1sitiade 33 518 (26.4%) non- neoplastic 19
378 (15.2%) AUS 6 518 (4.8%) benign neoplasm 32 518

(25.6%) SUMP 13 519 (10.4%) suspicious for malignancy
waz Malignancy Wuwinfiume 11 578 (8.8%)

A15797 2 MyIdadenewesivet Suundu benign wag malignant 81989013 MSRSGC categories (n=125)

Milan System for reporting Salivary

Pathological diagnosis

Gland Cytopathology (MSRSGC)

Benign (n= 78)

Malignant (n= 47) 95%CI of ROM

n (%) n (%)
Non- diagnostic (1) n=33 22 (66.7%) 11(33.3%) 17.2,49.3
Non- neoplastic (2) n=19 16 (84.2%) 3(15.8%) N/A
AUS (3) n=6 4 (66.6%) 2 (33.3%) N/A
Benign neoplasm(da) n=32 28 (87.5%) 4(12.5%) N/A
SUMP (4b) n=13 6 (46.1%) 7 (53.8%) 26.7, 80.9
Suspicious for malignancy (5) n=11 1(9.1%) 10 (90.9%) 73.9, 100
Malignant neoplasm (6) n=11 1(9.1%) 10 (90.9%) 73.9, 100

M1597 2 wanen1seLunNan1SITagEaINNITER
ﬁqaﬁ%wﬁalﬂu benign way malignant 8198311 MSRSGC
categories mﬂ'«j’wmuﬁv’wm 125 5789 WU 78 18 (62.4%)
WU benign waz 47 518 (37.6%) Wu malignant 8n51n13
Dunzidsluusias catecory Shuunld@edl non- diagnostic

\Ju 33.3% (95%CI=17.2, 49.3) non-neoplastic tTu 15.8%,
AUS U 33.3%, benign neoplasm tu 12.5%, SUMP 1Ju
53.8% (95%ClI=26.7, 80.9), suspicious for malignancy ag
Malignant neoplasm wulugnsnaufiiniuie 90.9% (95%
CI = 73.9, 100)

gﬂmwLLamwamqwaéﬁmaﬂuswﬁ%’mag”[,u category SUMP (Salivary Neoplasm of Uncertain Malignant Potential)

0.

A7 1 Sheets of monomorphic basaloid cells with oval hyperchromatic nuclei and scant cytoplasm.

Chondromyxoid stroma is absent. (smear, Papanicolaou stain x 200)
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Basaloid cells surrounded hyaline globules.

A7 2 udAs Matrix spheres with sharply defined border (hyaline globules) surrounded by basaloid tumor

cells. The basaloid cells have uniform hyperchromatic

Papanicolaou stain x200)

nuclei, indistinct nucleoli with scant cytoplasm. (smear,

® \
®* @ . ~
3\ »
[~ . c’v"_ - b-—.-l; .
0’ L = & |
§ ey & Monolayered sheets of plasmacytoid cells
M' with bland cytologic features.
.gans . 8 ..% /“BE &
&
. “

A7 3 uaAng monolayered sheets of cells with scattered naked nuclei cells. Some of which has plasmacytoid

features with generally bland cytological features. No chondromyxoid matrix is present. (smear, Papanicolaou stain

x200)

InNFiasziiiegafiitadedu neoplasm of
uncertain malignant potential (SUMP) Tuukun il 1 uana
sheets of monomorphic basaloid cells without stomal
matrix lngdnuaizwadinufinnuuiu douviuiu Tasinfud
naingngu wiamsiansatuieldsunsitiadedu basal
cell adenoma Ms3tladeuenlsalungy basaloid tumours
NLadIMeIAUT19N I 19U basal cell adenoma, basal

J1saisnsunasi

cell adenocarcinoma, epithelial/ myoepithelial carcinoma,
. . . < v PN &

adenoid cystic carcinoma tJudu lnen1sfiazusniiiesen
watiesedunisidadelaenisnsiaduiilesiusmieiiveg
YOULIATDINOU WIDNITAIUUTZNOUDU LU perineural
. . L& v P ~ a U oA W '

invasion, stromal matrix LUuAY LWaLUTIUNEUNUBNAIDEY
dnwazwaaonnu1dd1uUsznouved sphere matrix dou
59UA38 basaloid cells A9A1M9 2 lagIudlanwueYas
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59U matrix Jadundnguddiaenmdosiu adenoid cystic

carcinoma Igndaann1sannsIaTuLieddadundu adenoid
A

cystic carcinoma VoL NaLTaN YL NIUIARINEN

gy

uwadiiing ﬂamﬂuLLm Nilanwuzaany epithelial cells
LLawuaamlmLmzﬂumqmﬂummmq Tnefildnvansiidu
matrix laanans inulanuess plasmacytoid cells (Hapdes
FalUSusunilsveaad) fauun1ni 3 Usuanlreasdoiniu
. . &4 & ' H ey

myoepithelial cells @ailasonludoniiatefidldudsznou
1w myoepithelial cells wag epithelial cells fivanpuiaiu
v & da < & < o o L

Aunsmdunzisuazlidunese lnendninnsinnsatiuile
safunsdenitiay napenunlu epithelial myoepithelial

carcinoma

301stu
mnmafusmsudeyenesanmilusenhanesneds
AU5EUU Milan system luszeziaan 5 U wuugiSalu category
5 (suspicious for malignancy) wag category 6 (malignant
neoplasm) WiiufAe 90.1% lay 1 Tu 11 578970 category
5 (suspicious for malignancy) fnansintuifosonunu
Warthin tumour @adu benign dumilterafumszo
Usznavdlngves Warthin tumour 1Uu oncocyte cells
yunanagadsniau dalu cytology m%mﬁulﬂwnaéﬁgﬂ
$19lney Ad1e epithelium agviunanuwaddniay 39819
Wlimtadeaainndoululd waz 1 1u 11 598970 category 6
(malignant neoplasm) ﬁmam'ﬁﬁm%ul,ﬁaaaﬂmtﬂu cellular
pleomorphic adenoma @3l cytology LﬁuLﬁUL%aéﬁaEﬁu
wiudu sheet lsliae matrix 138 fribrillary background i
Wrauladnuszifiuves MSRSGC 3sldifin category SUMP
Winann AUS Lleadefidnuainie cytology 521313 benign
fiu malignant Fdeuaifuann INVoYAVDEITY INNT
Yinseiiiiudialu category da (benign neoplasm) & 4 518
ravnensfintuiioronundunsds uwseeniu 2 519 Ha
cytology @4de pleomorphic adenoma natuiiooonundu
poorly differentiated adenocarcinoma Wag carcinoma ex
pleomorphic adenoma 1 $18 Wa cytology @dde Warthin
tumour natuiiooonundu Mucoepidermoid carcinoma
e 1 978 Wa cytology 19 Basal cell adenoma Na%ul,‘ﬁa
pantdu acinic cell carcinoma Nammm}umamﬂ category
AUS inaoonunluuzds 1 2 918 wazidu lymphoma siades
318 3NN3TaUY 1 Teraseaiineeendu histiocyte-
liked cells Na%uLﬁaLfJu diffuse large B- cell lymphoma
3n 1 579 wamawadinen \Ju lymphoid proliferation wa
%uLuaL‘Uu marginal zone lymphoma Feaenadosiunis
finw robust review 911 6,249 578 Taed lymphoma 1Ju

116 | 21Sa1SNSUNISIWNY U

\esaniiagny false-negative rate gavignde 57% Liodsae

LszjaéﬁQﬂ@ﬂaaﬂmdau‘[,wmﬂwuaéé’ﬂLa‘u Faglimsitade
lymphoma lag1nnsizn153fads lymphoma foia1de
n1sdann architecture Tnesananduiionoun uenanniiu
duunazdesldnsidadusmiunsdouiitaysiudig 210
nmsdnvesiidenuniaduidesenlu SUMP 92.3 % (1 Tu
13 5188 chronic sialadenitis) @4lndiAeariu 95.4% (3 Tu
65 518194 chronic sialadenitis) TunnsAnwives Chowsilpa®
uay 100% lunis@nwiues Rohilla’ ’Luﬁﬂuauﬁaqaﬂmdﬂ
i wuuziSdudasduiiuandrsiulae i donuuy 5
7/13579 (53.8%) 18u squamous cell carcinoma 4 $1¢
mucoepidermoid carcinoma 1 $18 epithelial myoepithelial
carcinoma 1 918 adenoid cystic carcinoma 1 518 Chowsilpa
WaTARENULS 22/65 518 (33.8%) uziSsfinuiivannane
Uy WANEN9 WU mucoepidermoid carcinoma, acini
cell carcinoma uag epithelial myoepithelial carcinoma
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Abstract: The Development of Nursing Service Model
for Patients Undergoing Anesthesia in One Day
Surgery (ODS) at Buriram Hospital
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Background: In undergoing One Day Surgery (ODS), patients are required to be provided with anesthesia.
Therefore, selection of an appropriate anesthesia practice and surgical procedure are essential. Objectives: To
develop a care service model and to examine the effects of the developed model. Methods: This research and
development study was conducted between December 2018 and September 2020. The study was divided into five
steps. The first step, was to study and analyze the problems based on the Six Building Blocks, then the model was
developed according to system theory in the second step. The third step involved a trial of the developed model
and the fourth step was to evaluate and improve the model. Finally, the model was implemented, followed up,
and evaluated. The participants consisted of 40 service providers and 284 One Day Surgery (ODS) patients. The
instruments used to collect the data were interview, preoperative evaluation form, Intraoperative evaluation form,
postoperative evaluation form, follow-up form within 24 hours after discharge and satisfaction survey form. The
data were gathered from the interview, brainstorming and focus group. Quantitative data were analyzed by using
descriptive statistics and qualitative data were analyzed by using content analysis. Results: The developed care
service model was a modification of the anesthesia service in which Pre-Anesthesia Care Units (PACU) was established
by anesthesiologists and nurse anesthetists as well as One Day Surgery (ODS) ward. Moreover, it was found that the
ability to perform One Day Surgery (ODS) increased from 12 to 284 patients with anesthesia complications decreased
to 25.70 percent. In addition, patient tracking system within 24 hours after discharge was added and the patients had
a very high satisfaction towards the service. Conclusion: The developed model can be able to control the patients’
condition, reduce complications and also allow the patients to be discharged safely.

Keywords: Care service model, Anesthesia, One day surgery (ODS)
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Abstract

Endotracheal metastasis from hepatocellular
carcinoma are very rare. A 49-years-old man was admitted
to the hospital with a 1-month history of cough, blood
streak sputum and swelling of upper part of body.
The patient had no underlying disease. Radiological
findings were huge mediastinal lymphadenopathy at
lower paratrachea with direct invasion to endotracheal
and complete compress superior vena cava (SVQ).
Bronchoscopic with endotracheal lesion biopsy was done
and the tissue pathology positive staining for hepatocyte
paraffin 1 (Specific immunohistochemistry for HCC). Final
diagnosis was advanced hepatocellular carcinomas with
mediastinal lymph node and endotracheal metastasis
and SVC obstruction. The patient received immediated
radiation for life threatening conditions and sorafenib for
specific treatment in advanced stage HCC. He died at 8
months after received sorafenib.

Keywords: Endotracheal metastasis, Hepatocellular

carcinoma metastasis, Superior vena cava obstruction

Introduction
Endobronchial metastasis (EBM) secondary to
extrthoracic solid malignancies are seen rarely, about 2%

in autopsy case'. The extrathoracic malignancy that
have been reported to have spread to the trachea and
bronchi most common in breast cancer, colon cancer
and kidney cancer”” °. Hepatocellular carcinoma with
endobronchial metastasis is very rare” ®. Search for
Pubmed by keyword “Enodobronchial metastasis” and
“Hepatocellular carcinoma” From 1980 to 2020, only 9
cases were reported.

Most common cause superior vena cava obstruction
obstruction (SVCO) is intrathoracic malignancies (60-80%)
[10]. Non-small cell lung cancer (NSCLC) about 22-57% of
all malignant causes, followed by SCLC (10-39%) and NHL
(1-27%)” *°. Hepatocellular carcinoma with mediastinal
metastases causing superior vena cava obstruction is very
rare. Search for Pubmed by keyword “Superior vena cava
obstruction” and “Hepatocellular carcinoma” From 1988
to 2020, only 10 cases were reported.

This paper report first case of hepatocellular
carcinoma with mediastinal lymph node metastasis
causing superior vena cava obstruction and endotracheal
metastasis in Thailand was describe symptom, sign,
diagnosis, clinical course, and management.
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Case Report

A 49-year-old Thai male good general health in
previously. He present with cough with bloody sputum
and dyspnea on exerting for 1 month. He had face, neck,
upper thorax, both arms swelling and headache. He had
a history of smoking 20 cigarettes a day for 30 years and
tattoo on his arms for 30 years. He denied history of
blood transfusion, intravenous drug used, and history of
malignancy in his family. Physical examination showed
puffy eyelid, face swelling, non-pitting edema of both
arms, superficial vein dilated and sign of chronic liver
disease, that are palmar erythema, gynecomastia and
spider nevi. Respiratory system examination showed
expired stridor.

Laboratory test at admission were complete blood
count (CBQ), blood urea nitrogen (BUN), creatinine (Cr),
liver function test (LFT) and coagulogram revealed normal.
Anti-HIV were non-reactive, HBsAg negative and Anti-HCV
positive. Alpha fetoprotein (AFP) showed high level (2,805
ng/ml; normal range was 0-13.6 ng/ml)

Plain X-ray chest (Figurel) revealed elongate soft
tissue density mass at right paratrachea. Irregular internal
lumen of lower trachea. Computer tomography (CT)
of the chest (Figure2) showed multiple enhancing soft
tissue mass along right paratrachea, subcarina, subaortic,
left hilar region, size up to 5.5 * 4.4 cm, causing mass
effect to compress and leftward shifting of the lower
trachea. Soft tissure bulging into the trachea anterior
to the carina. Multiple pulmonary nodules. Abnormal
filling defect in enhancement in Superior vena cava (SVC)
and left brachiocephalic vein. These finding could be
superior vena cava obstruction (SVCO) suspected from
tumor thrombosis. Tripple-phase abdomen computer
tomography (Figure 3) showed Liver cirrhosis with multiple
varices and collateral vessels. Liver parenchyma defect at
hepatic segment V and VIl with a rather wedge-shaped
hypodense lesioninvolving hepatic sesment IV/V and
subcapsular retraction which apex point to liver hilum
are noted. Multiple small arterial enhancing/delayed
washout nodule along the liver parenchyma defect and
subcapsular retraction size up to 2 cm. These finding could
be confluent hepatic fibrosis or post-surgical change with
small hepatocellular carcinoma.

Virtual bronchoscopy was done. Bronchoscopic
(Figured) showed endotracheal mass moving according to
breathing at lower trachea causing trachea 90% narrowing
(nearly complete obstruction), cannot pass bronchoscope
to evaluated below these mass and biopsy were taken
from endotracheal lesion.

A hematoxylin-eosin staining (Figure 5) revealed
sheets of malignancy cell among stroma. Those
malignancy cell are large polygonal to round cell with
enlarged hyperchromatic nuclei. Some nuclei cantain
nucleoli. The cytoplasm is moderate in amount. No
definite gland or keratin pearl formation is seen. Pathologic
diagnosis is poorly differentiated carcinoma. The stained
immunohistochemistry of malignancy cell (Figure 6)
showed negative stained of cytokeratin (CK), Tumor
protein 63 (P63), thyroid transcription factor-1 (TTF-1),
synaptophysin, Chromogranin, CD34, Napsin A, CD56. The
tumor cells stained strongly immunohistochemically with
hepatocyte (Dako Denmark, 1:25, monoclonal mouse anti-
human). The endobronchial metastatic hepatocellular
carcinoma was diagnosed. The pathologist diagnosis was
made without knowledge of clinical data.

Clinical diagnosis in first admission of superior
vena cava obstruction and categorized grading system
for SVCO was grade 3 due to progressive headache; the
patient was treated with palliative radiation immediatedly.
After confirmation of endotracheal metastasis from
hepatocellular carcinoma; the patient was treated
molecular targeted therapy (sorafenib). He died after 8

months of specific treatment.

-

Figure 1 Plain X-ray chest revealed elongate
soft tissue density mass at right paratrachea without
displacement of trachea. Irregular internal lumen of lower
trachea suspected from endotracheal lesion.
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Figure 2 Computer tomography of chest showed multiple enhancing soft tissue mass along right paratrachea,
subcarina, subaortic, left hilar region, size up to 5.5 * 4.4 cm, causing mass effect to compress and leftward shifting of
the lower trachea. Soft tissure bulging into the trachea anterior to the carina. Abnormal filling defect in enhancement
in Superior vena cava (SVC) and left brachiocephalic vein. These finding could be superior vena cava obstruction
(SVCO) suspected from tumor thrombosis.

Non contrast phase Arterial phase Venous phase

Figure 3 Tripple-phase abdomen CT showed liver cirrhosis with multiple varices and collateral vessels. Liver
parenchyma defect at hepatic segment V and VIl with a rather wedge-shaped hypodense lesioninvolving hepatic
seement IV/V and subcapsular retraction which apex point to liver hilum are noted. Multiple small arterial enhancing/
delayed washout nodule along the liver parenchyma defect and subcapsular retraction size up to 2 cm. These finding
could be confluent hepatic fibrosis or post-surgical change with small hepatocellular carcinoma.

Figure 4 Bronchoscopic finding showed endotracheal mass moving according to breathing at lower trachea
causing trachea 90% narrowing (nearly complete obstruction), cannot pass bronchoscope to evaluated below these
mass and biopsy were taken from endotracheal lesion.
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Figure 5 H&E staining revealed sheets of malignancy cell among stroma. Those malignancy cell are large

polygonal to round cell with enlarged hyperchromatic nuclei. Some nuclei cantain nucleoli. The cytoplasm is moderate

in amount. No definite gland or keratin pearl formation is seen. Pathologic diagnosis is poorly differentiated carcinoma.

~ carcinoma

Discussion
The superior vena cava obstruction (SVCO)

comprises various symptoms due to occlusion of the
SVC, causing from pathological conditions. The resulting
increased venous pressure in the upper body may
cause edema of the head, neck, and upper extremities,
often associated with cyanosis, plethora, and distended
subcutaneous vessels. SVCO often cause life-threatening
condition.

Most common cause SVCO is intrathoracic
malignancies (60-80%)'°. Non-small cell lung cancer
(NSCLC) about 22-57% of all malignant causes,
followed by SCLC (10-39%) and NHL (1-27%)” *°. Rare
malignant causes include germ cell neoplasms, and
thymoma, leiomyosarcomas of the mediastinal vessels,
plasmacytomas, metastatic disease. Hepatocellular
carcinoma with mediastinal metastases causing superior
vena cava obstruction is very rare. Search for Pubmed

Figure 6 Immunohistochemical result: CK(-), P63(-), TTF-1(-), synaptophysin(-),
Chromogranin(-), CD34(-), Napsin A (-), CD56(-), S-100(-), NSE(-), Vimentin(-), CD10(+,
- faint), RCC(-), Hepatocyte(+, strong); suggestive of metastatic hepatocellular

by keyword “Superior vena cava obstruction” and
“Hepatocellular carcinoma” From 1988 to 2020, only 10
cases were reported.

SVC carries one-third of the blood return to the
heart, that drainage from the head, arms, and upper
thorax. SVC is thin walled and low venous pressure, that
causing susceptible to compression by adjacent masses'.
If SVCO occurs slowly, patients may asymptomatic
because developing of collateral vein. In contrast, rapidly
SVCO, the patients always present many symptoms®.
The most common symptoms and sign of SVCS include
neck swelling (100 %), dyspnea (54-83 %), swelling of the
trunk and/or upper extremities (38-75 %), facial swelling
(48-82 %), chest pain (15 %), cough (22-58 %), dilated
chest vein collaterals (38 %), weight loss (10-31 %), jugular
venous distension (27 %), phrenic nerve paresis (16.2 %),
plethora (13 %) and dysphagia (10-13 %)". Symptoms
typically have a gradual onset.

Nsarsnsumsiwng Uil 46 aduid 3 nsnQiAu - Auglsu 2564 | 129



Multi-slice CT scans usually use for initial evaluation
of SVCO and can detect prior to symptom was present™ .
For patients allergic to contrast dye or with difficult venous
access, further MRV is proper this condition.

Urgent management for SVCS patients determining
by Proposed Grading System for Superior Vena Cava
Syndrome (Yu et al.’s classification)™. Each sign or
symptom due to SVCO and the effects of cerebral or
laryngeal edema or effects on cardiac function. Symptoms
caused by other factors (for example; vocal cord paralysis,
lung atelectasis, mediastinum shift from pleural effusion)
should be not be considered. The propose grading
systems are grade 0 shows radiographic SVCO in the
absence of symptoms; grade 1 shows edema in head
or neck (vascular distention), cyanosis, plethora; grade 2
shows edema in head or neck with functional impairment
(mild dysphagia, cough, mild or moderate impairment
of head, jaw or eyelid movements, visual disturbances
caused by ocular edema); grade 3 shows mild or moderate
cerebral edema (headache, dizziness) or mild/moderate
laryngeal edema or diminished cardiac reserve (syncope
after bending); grade 4 shows significant cerebral edema
(confusion, seizure) or significant laryngeal edema (stridor)
or significant hemodynamic compromise (syncope without
precipitating factors, hypotension, renal insufficiency).

In SVCO patient present with grade 3, 4 of grading
system required prompt management and rapid empiric
treatment with radiation, stenting, and/or chemotherapy
may be indicated even before biopsy'® to minimize
respiratory and cardiac complications. Immediate RT is
not indicated as first line treatment in emergent cases
of SVCO if vascular stenting is feasible, as stenting has
been shown to provide faster symptom resolution'’.
Furthermore, obtaining an accurate histologic diagnosis
prior to starting RT allows for optimum treatment of the
causative malignancy’®. In this case report the patient
present of gradual onset of symptom, that he present
with progressive headache classified as grade 3 of grading
system and impending large airway obstruction due to
endotracheal mass which requires urgent treatment. In
Lopburi Cancer hospital had no equipment for vascular
and airway stent, so the patient treated by immediate
radiation after endotracheal mass biopsy was done (not
wait for result of tissue histopathology). Radiation protocal
vary in radiation dose and day of radiation in each institute
to get total radiation dose 3,000-5,000 cGy in period. The
subjective response rate was 77 and 91 % response rate
at 3-4 and 7 days after treatment”’. Other management

for reduce patient symptoms are elevate his head™, fluid

restriction, diuretics and/or supplemental oxygen®. In this
patient had received 300 cGy for 10 days to get 3,000
cGy in period and the patient had initial improvement of
severe headache and no stridor after 1 week of radiation.
The median survival of all SVCO patient included
in the review was 1.5-10 months, 1-year overall survival
(0S) was 24 %, and 5-year OS was 9 %'**. The average
life expectancy for patients who present with malignancy-
related SVC syndrome is 6 months, although the prognosis
is quite variable depending on the type of malignancy.
Endobronchial metastasis (EBM) secondary to
extrthoracic solid malignancies are seen rarely, about 2
% in autopsy case'**. The extrathoracic malignancy that
have been reported to have spread to the trachea and
bronchi most common in breast cancer, colon cancer

1,5,6,24

and kidney cancer and there are some case report

in ovarian cancer, thyroid cancer””’

28, 29

, uterine cancer,
prostate cancer

In this report show very rare case of hepatocellular
carcinoma with endobronchial metastasis” ®. Majority of
patients with the diagnosis of hepatocellular carcinoma
have distant metastases within the first year. The most
frequent locations are: lungs, bones and adrenal glands™.
Search for Pubmed by keyword. “Enodobronchial
metastasis” and “Hepatocellular carcinoma” From
1988 to 2020, only 9 cases were reported. Symptoms,
signs and radiography including bronchoscopic finding
cannot distinguish whether primary lung cancer or
extrapulmonary cancer. Therefore, biopsy and special
staining are needed to assist in the differential diagnosis
and to select further treatment options.

Symptoms, signs and radiography including
bronchoscopic finding cannot distinguish whether primary
lung cancer or extrapulmonary cancer. Therefore, biopsy
and special staining are needed to assist in the differential
diagnosis and to select further treatment options.

The clinical presentation and radiological imaging
of endobronchial metastases® are similar to primary
bronchogenic carcinoma. Most patients suffer from
cough, hemoptysis, chest pain, dyspnea and respiratory
failure. Kiryu™ proposed four developmental modes of
tracheobronchial metastases: type |, direct metastasis to
the bronchus; type II, bronchial invasion by a parenchymal
lesion; type lll, bronchial invasion by the mediastinal or
hilar lymph node metastasis; and type IV, peripheral
lesions extended along the proximal bronchus.
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Type |

Direct metastasis

Type 11
Bronehial invasion

to the bronchus by parenchymal

lesion

In this case from Chest CT showed intrathoracic
mediastinal node direct invasion to endotracheal
that classified as type lll. However, we haven’t been
able to definite diagnosis in this patient, still wait for
histopathology. In that situation the patient present with
productive cough plus bloody sputum and history of
heavy smoking, from imaging showed huge mediastinal
mass direct invasion to trachea that we give provisional
diagnosis at first visit was lung cancer with SVCO.
The symptom classified as severe grade of SVCO and
impending large airway obstruction, we decided give
immediate radiation with expectation the lung cancer
was good response to radiation that may be improve of
two conditions.

The diagnosis HCC in cirrhotic patient usually us
non-invasive method was typical hallmark in multiphase
CT or contrast-enhanced MRI, that showed nodule >
1cm with arterial phase hyperenhancement (APHE) with
washout in delayed phase™. In this case the patient present
with chest symptom, imaging and bronchoscopic finding
showed endotracheal lesion, the biopsy endotracheal
lesion was done and specific immunohistochemistry
(hepatocyte paraffin 1% was performed , we give the
definite diagnosis was advanced stage hepatocellular
carcinoma (HCC) followed by BCLC staging system with
mediastinal lymph node and endotracheal metastasis.

The incidence of mediatinal lymph node metastasis
from HCC has been reported to be 4-5%. The first route
is from the left hepatic lobe via anterior phrenic lymph
nodes to the parasternal or subcarinal lymph nodes;
the second, from the liver through the hepatic falciform
ligament to the parasternal or paratracheal lymph nodes;
and the third, from the right hepatic lobe through the
right triangular ligament to the paratracheal lymph
nodes.” Current managements for these patients are
oral administration of sorafenib and possibly transarterial
chemoembolization for the hepatic tumors if the patient
has sufficient remaining liver function®. The most frequent
metastatic sites are the lungs, lymph nodes, bones and
adrenal glands™. Metastases in the mediastinum are rare.

\

Type 111

Bronehial invasion

Type IV
Peripheral lesion

by mediastinal or extended along

hilar LN metastasis the proximal

hronchus

The treatment options for mediastinal metastases
of HCC was regional lymphadenectomy, radiofrequency
ablation. However, the majority of extrahepatic lymph
node metastases of HCC are multiple and are not suitable
for resection or radiofrequency ablation, as was the case
with the present patient. Radiation therapy was recently
technique use in extrahepatic metastasis™. In a previous
study, a major response to a radiation dose of =45 Gy was
observed, with a dose-response relationship determined
for local control radiotherapy™. In this case report after
radiation, the patient was gradually improvement of
symptom cause by both SVCO and radiosensitive HCC.

Sorafenib (multi-tyrosine kinase inhibitor) has been
shown to be effective in the treatment of advanced or
metastatic HCC **"*%; however, it is indicated for patients
well-preserved liver function (Child-Pugh A class) and
advanced stage tumors (Barcelona Clinic Liver Cancer C)”.
Which our patient was in the indications, so he received
sorafinib sorafenib therapy. The median overall survival
(0S) times of advanced HCC are 6.5-10.7 months™ *.
In case report, the patient alive 8 months after receive
sorafenib.

Conclusion

Accurate and comprehensive history with complete
physical examination may help for the diagnosis. As in
this patient from physical examination showed sigh of
chronic liver disease that remind our team the final
diagnosis will association with underlying chronic liver
disease. From imaging and bronchoscopic finding showed
endotracheal lesion, primary lung cancer is most likely
but not exclude other malignancy, so we give biopsy the
endotracheal lesion for tissue histopathology and staining
for immunohistochemistry. Final diagnosis was Advanced
stage HCC with mediastinal lymph node and endotracheal
metastasis with SVCO. In addition, complete history and
physical examination in this case found progressive severe
headache and stridor, which life threatening conditions
cause this patient received immediate treatment before
its get worse.
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Abstract: General Anesthesia in Patients Undergoing
Surgical Irreversible Electroporation of Hepatocellular

Carcinoma: a Case Report
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The irreversible electroporation (IRE) or Nanoknife is a new innovation for tumor resection with a high voltage
electric current around the tumor. It is a method that has been developed to reduce the limitations of the others
thermal technique such as radiofrequency ablation (RFA) or microwave ablation especially tumors those are adjacent
to blood vessels or bile ducts are not exposed to sufficiently high heat, resulting in residual or recurrent tumors.
Therefore, this IRE innovation has been developed. The high-voltage current from IRE can increase the risk of cardiac
arrhythmia, severe muscle contraction or seizure. It is necessary to perform this procedure under general anesthesia
with deep neuromuscular blockade, adequate pain management, controlled hypertension and preparation for cardiac
arrhythmia after high-voltage current is released with an ECG-synchronized and defibrillator. Thus understanding the
principle of IRE working while discharging electricity that affects other body systems, particularly the cardiovascular
system. It will make patients undergoing Surgical Irreversible electroporation of hepatocellular carcinoma safe and
efficient.

Keywords: Tumor ablation with irreversible electroporation, Cardiac arrhythmia, ECG-synchronized
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Accu-sync72) wae paddle lead tiaifse Sedeyaynau@nesig
1ﬂa‘vﬂ1u*umwmm'riﬂaa&mwLLﬁlWWwaﬂauLuaﬂaﬂ UATLATE
wiosdmiumststiuiuinlunsdififanssuniusduliin
Wilavaugdaesnszualn (3U1)

Uil 1 siwmiannsia 5 lead EKG-synchronized, paddle lead uusgie

nousuyinskde lalinisseiuaiiuidndae
dormicum 3 1A. gagaunaiuLile atracurium 40 1n.luvwn
Budy wasliveasoilawmavaondonniniesnst 0.011-
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0.013 un./nn./u¥ TaAveIANEaU 1% sevoflurane: 02:N20
(50:50) waglienn 1% xylocaine with adrenaline 1:200,00
NYARDLLOINIUNINEIY epidural catheter AR 3-8
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wa./u. Anududenseninsndneglutie 100-130/ 50-90
fladumsUson Iwas 70-100 adateund Tnsluszerusnues
mseFadaeunmdldinnisiadinanz Aeuietoniiguluy
wedge resection wdsananziouiianansasnlioenunudn
Juswhmsinvideseisnsstewileseniinde (ablation
tumon) Inenisudeenseualniinnanusisdndas (reversible
electroporation; IRE) Ine5s@unnd intervention 1uginis
uwnaduimuadumis ievdesnszualiiiiaanusinadnggs
Usgaey 1,500 — 3,000 Iaaﬁaaﬂmtﬂmmnmgm AauNS
Uasendnilunsiazadimeddunmd el dyanaiuna
nydunndiiiewisuanumdeulnensudesndanuluusiay
afariindosiudyananauliiiile (ECG-synchronized,
Accu-sync72) Wusnsdunareuaulivaesndsnueen
11 1 energy pulse Turawasaniin R-wave Uszanal 0.05
second (50 millisecond ) fAewasnuazgniasseenuily
479 ventricular refractory period windamazlunisuase
wﬁmuﬁ?uhiagﬂmmﬁﬁmum azdwaliiinnzilaeiu
Andamzla ﬁafuﬁqﬁaqﬁﬂTﬁm%‘auqﬂﬂiail,t,azmﬁm%’umi
gawmninameiilangaiu uaglumsindailldvnisudes

FILTER oN

_ 130 - 120)

"_’\"‘JI‘./‘-—'\-{/\—"J!‘/VJ_/‘-—}_/‘-H“ .’\.-u'f. e

il
B At -1
R onnscoocea
e | e || g |

wasueenun 2 Ads MWnanUsyana 3-5 uniirends nginn
nsUdesnszualiiinadalusiazads Tinuaafinunfives
adulniislalan (3U 2, 3) aurddimasauazidulaunald
11117 reverse neuromuscular blockage A2 atropine 1.2
0. WAL neostigmine 2.5 1N, N1NMADALABAAILAZYINNITOON
vimiwmsimﬁa@'ﬂw?iuﬁ vmusndsld Whnansihdaisun
10 Halus Feidon 300 wa. Mhsuansindu ringer lactate
2,000 wa. 5%D/N/2 600 ua. pack red cell 272 wa. fresh
frozen plasma 862 1a. Uai@zean 600 1a. (1.2 1a./nn./v4.)
wé’quwﬁmLa%lﬁﬁwﬁﬂwlﬂé’aLﬂmmmwiaﬁuaaﬁma
{Ureingm e Anszuumslvaioudonuasadulyiininla
p819lnddn lalvenseiuliandadndugivmaugnilan
19591 (0.06% levobupivacaine with morphine 0.02 mg/
ml) Hunsanslien epidural catheter siasilesdnidurian
354 waEndannisaLEss 26 9alus Ievhnismsiadonyssdiu
#in serum electrolyte, renal function Wag hepatic enzymes
\ioRAnLNaNEIN13Y IRE wurnaglunauaung gheanunse
dhenduvertheandyy uazlinunizunsndeulag

_.3._ .ﬂ P - .Jw“ ‘ '

T | ey
= e

- MONITOR
28:40
Code  Report

Stons | Param | Merker | Dusts | Alarma |

5UN 2 a, b wansrduliiilavagyinnistasenseualniiainudedndgs (RE) 2a: amainntaeinies ECG-

synchronized, Accu-sync72 adulwilduas (RS wave)uanssunusfiinisuansnaseu (Nanoknife mode) 2b: Awain

wivauA3ed defibrillator wansadulwihilanunfuasreulasundsnulniinsgdu (RE)

JUT 3 mmannuiiaeia3es ventilator e ifinisuasenszualniinsedu wansliiiuinndanulni (RE) Suavinl

Wnnseduresnauiensyeay
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3o1stuU
dﬂl ;2 d’l 2 U U '3

n1s3fewllesenaienseualniiniusadndgs
(irreversible electroporation; IRE) yi5adnulu (Nanoknife®)
Wuuienssulymiminudunieantesninvasnisdneuiesen
% 9 aaa P o Y &
agauTeulaeIsaugieainlulagdunisineuiiiesen
(tumor ablation) {WuisAwmunzaufunIsSnwneuiiosan
WAeEndn 3 Wwuung uazegludunisivinnsidnla
g Tngaansavinlavraneds Aenisladuliainudou Fanaln
Asas1eANSautuwansiulIuiunsaziasealialann
Wuindnanusauainaiuing (radiofrequency ablation;
RFA) vSauduiinanainusouanaaululasi (microwave

ablation) Wusu win1s3tewilesenlaenisididulininudou
1 fvedninlaeaniziouilesenilegTainiunasnidon
Y3vi91A tasananuseudldanunsavilminnisuiniu
wAaaALdanYSaValRbe SIUNIRILARNITHANIAINUS DU
v & & al ' a

aanannauliosanannideni inaniulunasnien (heat-
sink effect) vihlvineullasenuinuieglnaiurasnifontu
Lildsuanudeunigine dwalviillonafinnismissenves
¥ 434' . & % < ’é

NULEDI9N (residual tumor) #IanauLduUL" (recurrent
tumor) la3elasinnsiauiuinnssuluddduun lnensly
nszualninausnedngas (imeversible electroporation;
IRE) v3aiiauilu (Nanoknife®) InfeuLilosenunuy’** (U 4)

§‘1J17'i 4 Components of the NanoKnife device (AngioDynamics, Latham, NY): a. the generator, b. monopolar probes

winnsvhau Aemsafewileseniagldiduegration
2 18y geaunlluswmiwesfouiiosen udwilAansyua
Trlfheusnedindgatia 3,000 Thad aruwadidosen duma
TiAnguwiedn (nanopores) ﬁhmumnﬁlﬁaﬁu \WARKUUNTIS
FaagyiliAnN1IMBLUUSTINYIA (apoptosis) TagliinAans
fousanuvaneidoidodraies Soildamnsaldluns

Immunocytes swallowing cell debris

o v & a I Yo & = ¥ ay v
Snwifeuileseniieglndiunaaniden wsevietflaeens
Uaensie’ (U 5)
Y o o o Y aad a v & pap

WardaINAYRINITSNYIRI875T Aenoullosanid
WAl 5 wuies fUieiildnsesnseduiila v3e
Atensinnzilasuindane Wewinnssualwiilidly
19dINansENURBNISIHUYalale’

Breaking up tumor cell
membrana to form

Ablation probes releas- &
Ing microsecond high- £
voltage pulses 2

Breaking up membrane

Intact cell

Apoptosls of tumer cell

JUT 5 a. uanannsumianisunaduseuiouiiosen b. wanInInnIMBRUUSSINYIR (@poptosis) iaenszualnii

AUANANEES (IRE)
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dudeivsandmiuidudumdiu Sususmswite
wazAniengUlgneudfunisiidn arsiiaiuddnyiu
Usgiimssnun Tseuszdd Tasiamzitheildirdonssdu
wila vieiiheiiiamehladiindne UssRameiiladume
(NYHA class higher than Il), naaaidaaiilaviaden A1
ﬁuiaﬁmjﬁﬁﬂ’mﬂmlﬁlﬂa (uncontrolled hypertension) wag
Tsraudn? dedafudorulumsidnanisd annsanm
nauUs¥YINIes Christine Ball® 91u3u 28 Au ey 42-81
U (mean = 59) ASA Il (n=4), ASA IIl (n=16), ASA IV(n=1) @
Nielsen” 37uaU 28 Al ASA | (n=4), ASA Il (n=23), ASA I
(n=1) awuiuldinmsivinansianunsavildedaasnse
LLﬂurgﬂ’mﬁﬁ ASA classification ﬁq& (ASA II-V) anlaidilad]
Fovuinarundradu

msdanTameieosUfinaiedunisussdunis
Mauvedlauarau lnelanizal serum electrolyte, renal
function Wwaz hepatic %38 pancreatic enzymes 130y
baseline nauvinan15e819teoy 1 a1 LazAnnIuNg
waniifinisviatawad (cellular destruction) felvii
nAsuge gl 1 Tundenisyivinanis UaNINLARSLAREL
100 dIUUTTNOUTDILADN LarWoDAUIALINSDN B1anAINM
fuldenauazensyiulin mw'?ﬂﬁﬁwLLuzﬁﬁLLdQﬂaﬂumﬂd
anglignseiulinuiunsendunassiume

\osannisiinanisiredddnssualuinisiaay
ssdndgdlvarnumadiesen deiianusndufifinedese
feluvaizfivhnnsudesndasnu Senrsanlinisssuany
¥Anuuuiiaf (general anesthesia) $aufumslemeon

gﬂﬁ 6 The Accu-sync ECG-gating device (model
72; Milford, Connecticut) connected to a 5-lead ECG to
allow IRE pulses to be synchronized with the refractory

period of the heart to avoid arrhythmias

néunileiidnedredeiies (deep neuromuscular blockade)
wariinsiseTadyadnegslnddadenioweiines
adulila (ECG-synchronized) luanigdifinisudesnseua
iw%éﬁawﬁaqaﬂLLazm%auw%fauﬁm%’umssdaa?y\luﬁu%wh
nsdliAnnissununaulniisilavasUdesnseualiiing
fowileten Feenadwansznusiensuvewidla (cardiac
arthythmias) kAZSEUUNITYNOILBNY 183599018 WU N9
WﬂﬁaﬂaﬂﬂﬁﬂuLﬁaaéﬂdquLLiﬂ (severe muscle contractions)
wazdn (epileptic seizures) sutamsldensyfumnuuang
Wiesmertsluwaginsinfauarsanluimdsnsrndadae
NMsANYIes Nielsen” Tugthe 13 srefidrfunisinga
WUU open IRE (liver) wullnaseszuumlanazrasaidon Ao
wladhRndony 1 au wariliSnmnmsduvesiladivi -7
9 20 bpm (median = 2) SBP Wi 7-54 mmHg (median
- 29) DBP WiuAu 1-23 mmHg (median =16)
Iﬂamiﬂa'aawé’amumzLLﬂlWﬂwﬁﬁmwmﬁqﬁ’ﬂéqa
Tuwstavadeazdifiudyaanauliiiile (Accu-sync72)
(;éﬂﬁ 6) 1usn detected Tilapendssueanun 1 energy
pulse Tuguasaniin R-wave Uszana 0.05 second (50
millisecond) SevaneAuimdsnuazgnuaesesnunlumag
ventricular refractory period™® (gUﬁ?) lrmdsuiivdes
genuniildannsawiloniliAn action potential luaild
mﬂ%’amﬂumsﬂéaawé’muﬁu’ulﬁagﬂmhaﬁﬁmumza’ma
TAnamzmluduiindne fufulfosimawseugunsal
waredmsunsInmniianigiilangasiy

g‘d‘ﬁ 7 Sync device (e.g., AccuSync72) senses the
rising slope of the R-wave, and sends a signal to the
NanoKnife (AngioDynamics, Latham,NY). The NanoKnife
waits 50 milliseconds (0.05second) and delivers 1 energy
pulse. The energy pulse is delivered during (or just before)

the ventricular refractory period.
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dunsiin TOF watch iiefususyiuanudnuesen
eounduiiolugtheseililévi iWesnnlaifigunsal 344
msliemdounduitiovenuuudeiiounu Tnsvunaveseni
Tgagluae 0.011-0.013 14n./AN/ANT AILVUIANINTFIU AN
NM5ANYILIIBYO martin’ LurtIIAIstuduAINENBY
smdeunduiiienewihnisudesnszudluiit IRE lrilen TOF
ratio = 0 psanlusewinanisudesnssudlni Sududes
fisvsuntsmdouvesndiiofianunn (deep neuromuscular
blockage) dieliudlat retroperitoneal muscle excitation
sy Fsnsvesveandnanile retroperitoneal visensy iy
the axvilvEnsvdureadaluuun cranial-caudal 68 3-5
wuRns fasemsiiemdeunduilelianifiomesiioan
ms‘umtﬁumﬂL‘ﬁmﬁamfal,?jaaﬁ’mwm6] LazaNMSANYITY
mammmﬁmﬁa@ﬁiﬁ’ﬂuﬂﬂw (n = 38) lgin nitroglycerine
(n = 3), esmolol (n = 7), metoprolol (n = 5), labetalol
(n = 4), hydralazine (n = 1) warenseduanlusenIngwIfn
4 remifentanil neasieiiewnmasaden Saufunisven
uftinnngane epidural catheter sﬁQIuLﬂaﬁﬂL%aulﬁLﬁaﬂI%
Wumlusnda wavuesiu swudunislienn 1% xylocaine
with ADR 1:200,000 genegerawiamunisans epidural
catheter szwinvhmsiidnausaauaNAdvLInLAE
aududenlsaasdillalerananusudondiiuiudn

ASAAAINAITYINIUYOY cerebral activity Tusyvey
U VUL WATNAINTIN IRE TuﬂﬂasJiWEJﬁlaﬂé'ﬁwmiuaﬁma%f
iosnlaiflgunsalituiu uwianns@nwanuideves Nielsen?
flsfinssrusmdeyaly (n=28) @ 6 efldvihnsuetines
EEG (Electroencephalogram)siunig ieUsziiunaves
wasnulnidensyheuvesanss lawuanuRauniles
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Abstract: Restoration of Enamel Hypoplasia Teeth with

Ceramic Onlays: a Case Report

Esthera Prateeptongkum, DDS., Dip., Dr.med.dent.

Institute of Dentistry, Department of Medical Services, Talad Khwan, Mueang,
Nonthaburi 11000

(E-mail: salasuang@gmail.com)

(Received: May 12, 2021; Revised: June 2, 2021; Accepted: August 24, 2021)

Enamel hypoplasia is a defect of the teeth in which the enamel is deficient in quantity. The etiology of
enamel hypoplasia may be the result of hereditary, systemic, or local factors that disturb during tooth development.
The characteristic is seen clinically as tooth discoloration, pits, grooves, localized or generalized lack of surface
enamel. Treatment for such defects can differ, depending on the severity of the defects. This case report presents
the funtional rehabilitation of the patient diagnosed with enamel hypoplasia in the permanent first molars. The
teeth were restored with the ceramic onlays by using monolithic zirconia material. The treatment plan enable the

restoration and improvement of function, resulting in patient satisfaction.
Keywords: Enamel hypoplasia, Onlay, Indirect restoration.
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s T 16, 26, 36 wag 46 TdnvazIRIN LR
Wigwses liwuneSanmudnaatesnily dud 16 uas
26 wulludniiguumaes Tne 26 wuiludnusnunefiuga
se lud a6 WuituitTanysazlivanzay 1esnnTans

N15ENNIOULAZTINLYIU (improper restoration due to
marginal leakage) wagdinngvoslsalsviunontaulinss
(chronic periodontitis) $2uM7

C: mwanglugealnuananisauiunIu N

D: nmenglugealn wananisauiiusugne

JUN 2 nwengludesinieunisysaeity

LAUNITINEN

YINSNUSE IR 1529379018 TNEUBNTEIUNILAY
melugeasuin nsrnnssd Iﬁ*ﬁayjaﬁmﬁugmzﬁuﬁﬁmw
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mswennsaimsuanvinvesianysaeiiuiifvualvg maden
Tuns$nw duseu naildlunisdne wazAlddneluns
Snwlvigthesunsu

Tinssnwamediiuisnaulnensyaiiuiiaeuas
a3y (scaling and root planing) wazUsziiiusesan
USusnendsnssne flud 46 wmnnuidmandeseddn
USYIUANenaIN1ssnw i 4 Tadiuns asiasuyinfasnssu
Usvudiiloansasdnusiiusisangn

insysarusnmefiudnd 26, 46 lnsnsgailusme

A

TandmtlouilusBumanlngs (resin composite) & 46 ¥1MN1538

q
a

fanAuwdouiiuuinaduuafeniifsosimuey uasiinis
nsaussituiiovinoswadits 3 @ do 16, 26 uax 46 (U7 3)
vhnstiufinguieituiinseusisuaz msauiluseiriesauny
Yo INsEUUATTa (intraoral scanner) Mntuidondity uay
adwdildannistufinlud o fiRnaiiedine Uiy
00NUU uaztugUeauiaslaglssuuneufiimes (computer
aided design and manufacture; CAD/CAM) i’aﬂ‘m‘ﬂumiﬁﬂ
souladfe Tanusiindvilaweslawly (monolithic zirconia)
v mniuBaseuaddainsafe temporary cement (gﬂﬁ 4)
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B: NMWLEAIAULANNEINISNTBLAIIUT 16

C: ANLAAIAIUUALAEINAINITNTBLASTHUT 46 D: ANLAAINISIAAUNAINISNIBLAIUT 16,46

JUN 3 NUARINEVAINTSNIBUAdLNT e

nMendsaseuiludingm 23 Tu vihnistafneewad T (resin cement) dathendunnsiandinisinenlu
lgnsaFEUNUITUUMENTNMTY (sand blast) T s¥EgIan 1 dUaW 3 1o Uag 6 Wounua1Au iefnn1y
fun1sMeansiun1snia uwardntiuanuesuadieTansdu  nan1sinw (U7 5)

A: anuanensUuningusefiuiinsaus

B: nnuanIn1stuiinnisauituiinseusa C: MMUARINITEDNWUULALTUFUROULAE

o

UM 4 uansnisduiingusuilumeiasesaunudesUinssuusiva
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zirconia AANauTausegs vunusensuantin saufieinng
Andoudneh iislannsasuusdlunsunifeldd uiegndls
finna fenuantinisvesian ziconia Aanuudeiagenn
vliinnuinaeafunisdnvesitugay annsfnwmudn
nsdififinYanfananld3unsdausetned (polished zirco-
nia) Aglinun1sdnvesiiugau wagdnin1sdnves polished
Zirconia felndiAssiuRundeuiiu® aelugthesed an
nsysaz Wudnitug 26 aufuilud 36 Jaduilusssund
TutunounouuazndinsBainstudiuudldimsdnZouin
Junuosuadiaue Mifioandannsdnvesitugay
uenniiiiosantag zirconia laifindnudududn
Usenav dafumsldnsafiowSeufiuiTeilinistnfalai
Wi Taniinanuiidudulszney Taonsnwes Kemn®
wuhnsBafinvestan zirconia Hu dnvesansBnfinaasd
d1uUsEnauves 10-methacryloyloxydecyl dihydrogen
phosphate (MDP) wazmsinieuilufiadhensanountsdnia
Liginnwdndy esanAusedalsifanuunndraiu’? u
MsMIMans silane igliuszavsnmnisdafnszning
zirconia Wara1dALITY (resin cement) HUszANSAMW
g9 sudielan zirconia fanuiiusasas vivlinisane
waslsiifisswerensudsinvesansBasduiiegaeluasouiiu
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