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Abstract: Percutaneous Nephrolithotomy in Patients with
Renal Calculi at Yasothorn Hospital during 2012 - 2013 and

Nakhonphanom Hospital during 2017 — 2019
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Background: Percutaneous nephrolithotomy is the effective treatment for renal calculi not over than 4
centimeter in size. Objective: This study aimed to evaluate clinical outcomes of Percutaneous Nephrolithotomy.
Method: The study was a retrospective descriptive study to evaluated clinical outcomes of Percutaneous
Nephrolithotomy in patients with pelvic, calyceal or partial staghorn stones at Yasothorn Hospital in 2012-2013 and
Nakhonphanom Hospital in 2017-2019 Result: Percutaneous Nephrolithotomy treatment in 60 patients, 32 patients
(53%) were male. Mean age of patients were 45.2 years old (25-60). The location of stones were 50 pelvic stones,
7 calyceal stones and 7 partial staghorn stones. The size of stones were less than 2 centimeters in 12 patients, 2
to 4 centimeters in 41 patients, over 4 centimeters in 7 patients. Range of operative times were from 45 to 110
minutes (mean 81 minutes), range of radiation exposure time were from 60-130 seconds (mean 90 seconds.). Four
patients had hemorrhagic problems and need blood transfusions. Range of hospital stayed were from 5 to 10 days
(mean 7 days). There had postoperative fever in 5 patients, and one patients had urosepsis, and solved by antibiotic
treatments. Outcomes of percutaneous nephrolithotomy were no residual stone 40 patients (67%), had residual stone
less than 5 millimeters in diameter 15 patients (25%) and 5 patients (8%) had 5-10 millimeters stones in diameter
needed to treated by ureteroscopic lithotripsy or repeat percutaneous nephrolithotomy. Conclusion: Percutaneous
nephrolithotomy is the effective treatment for renal calculi and provide safety outcomes. More surgical practice
could improve stone free rate and decrease the relevant post-operative complication.

Keywords: Percutaneous nephrolithotomy, Renal calculi
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Background: The patients who had lost their natural teeth and have been wearing the full denture for a long
time, will have an ill-fitting lower denture. Two implants for retaining a full lower denture can solve the problem.
Objective: The project was to examine the implant’s stability, using the resonance frequency analysis (RFA) method.
The marginal bone loss was measured from a panoramic radiograph. Method: Thirty patients, age over 60, have
been chosen from the implant project celebrating King’s 80th Birthday Anniversary on 5 December 2007. All of
them were treated at Institute of Dentistry, Department of Medical Services. The study was followed the implant
stability and the marginal bone loss around the implants. Result: The study showed the follow-up 20 + 8.49 months
in average. The implant stability quotient (ISQ) value was 71.24 + 2.95 and the mean marginal bone loss was 1.52
+ 0.59 millimeters. Conclusion: Khao Aroi implant system had high stability and the level of bone loss meets the
standard success criteria.

Keywords: Dental implant, Implant stability, Resonance frequency analysis, Bone loss
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Abstract: Caries Risk Profile of Diabetes Mellitus Patients
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Background: Diabetes Mellitus (DM) is associated with periodontal disease but the relationship between
diabetes mellitus and dental caries is controversy. The cariogram is the one tool of assessment caries risk. Objective:
To investigate caries risk profile of diabetes mellitus patients using cariogram in Sangkha Hospital, Surin Province.
Method: Data were collected from September to December 2018. The samples comprised 201 patients. Research
team collected whole saliva samples, recorded the buffer capacity and salivary rate using questionnaire and
oral examination forms in order to calculate risk according to the cariogram model. Caries-related variables were
collected and inserted into the cariogram software to calculate the actual chance of avoiding caries. Result: The study
showed 75.1% of samples was female, 66.2% was age < 60 yrs. 99.5% was type Il diabetes mellitus. The duration
of DM was more than 5 years 62.2%. Mean decay, missing and filling of permanent teeth (DMFT) was 8.99 teeth per
person. Subjects who had FBS < 130 mg/dl and FBS > 130 mg/dl, mean DMFT was 7.33 teeth per person and 9.66
teeth per person respectively. Those whose age < 60 and > 60, mean DMFT was 8.56 teeth per person and 9.82 teeth
per person respectively. Cariogram showed 84.58% of sample had high caries risk (chance to avoid new cavities 61
-100). Conclusion: Diabetes mellitus patients using cariogram in Sangkha Hospital, Surin Province had high caries risk.

Keywords: Caries risk, Cariogram, Diabetes mellitus
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Abstract: Factors Related to Caries Risk among Diabetes
Mellitus Patients in Sangkha Hospital, Surin Province
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Background: Oral complications related to diabetes include dry mouth, a burning sensation, dysgeusia, and
enlargement of the parotid salivary glands; moreover, it is clear that diabetes is associate with periodontal disease.
However, the relationship between diabetes and dental caries is still under dispute. Objective: To evaluate the
factors that impact the state of the high risk of dental caries in patients with diabetes. Method: Two hundred and
one diabetic patients in Sangkha Hospital, Surin Province were interviewed and received an oral examination for
collecting the data. Dental caries were assessed by a cariogram. The interview aimed to collect data such as age,
sex, level of education, occupation and monthly income. Participants were surveyed on oral health knowledge,
attitudes, and behaviors towards oral health. Oral health conditions were mainly evaluate by dental examination,
plaque index and periodontal examination, further information included items such as unusual tooth morphology,
interproximal restorations, exposed root surfaces, restorations with overhangs or open margins, open contacts,
and dental appliances. Diabetic data was retrieved from hospital medical records, including the type of diabetes,
duration of diabetes, and fasting blood sugar level (FBS). Results: 170 participants had a high risk of dental caries,
whereas 31 patients had a low and moderate risk. Fifty participants were male (24.9%) and 151 participants were
female (75.1%). Regarding age, 133 people were under 60 years, and 68 participants were aged 60 years or more.
For the levels of education, 170 participants had completed primary school, 20 had finished junior high school, 10
had completed high school and one person had graduated with a master’s degree. The correlation analysis by was
analyzed by multivariable logistic regression had found that patients with unusual tooth morphology had high risk
of developing caries. Participants with unusual tooth morphology had 2.8 times greater chances to develop dental
caries compared to those without unusual tooth morphology (OR 2.8, 95% Cl: 1.1, 7.3). Conclusions: Diabetic patients
with unusual tooth morphology are associated with a high risk of dental caries.

Keywords: High caries risk, Diabetes, Oral health behavior
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Abstract: Effects of Line Application Individual Counseling
Program towards Stress and Self-Potential of Care Giver of
CAPD Patients
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(E-mail: sumonlap@gmail.com)
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Background: The prevalence of patients with kidney disease who need transplantation or dialysis has
increased in Thailand during many years. Continuous ambulatory peritoneal dialysis (CAPD) is provided to kidney
patients for free. However, patients suffer from depression and other symptoms of decreased mental health.
Moreover, it becomes a burden to caregivers and mental health among patients’ families. Objective: The purposes
of this study are 1) To study the effect of the Line Application Counseling Program on stress and self-potential of
CAPD patients’ caregivers. 2) To develop Line Counseling Application Program on Stress and Self-Potential of CAPD
patients’ caregivers. 3) To study the effect of the Line Application Counseling Program on Stress and Self-Potential
of CAPD patients’ caregivers 3.1) To compare the stress that occurred before and after using the Line Application
Counseling Program 3.2) To compare the Self-Potential that occurred before and after using Line Application Counseling
Program. Method: The sample group is consisted of 30 caregivers, purposively selected. The research instruments
are 1) I0C value of stress questionnaires that is between 0.66-1.00 and reliability value is 0.748. 2) I0C value of
Self-Potential questionnaire that is between 0.66-1.00, and reliability is 0.767. And 3) The data of Line Application
Counseling Program is analyzed from the mean, standard deviation and Wilcoxon Signed Ranks Test. Result: It is
shown that 1) Caregivers can release their stress after using the Line Application Counseling Program with statistical
significant at .01. 2) Caregivers can increase their self-potential after using the Line Application Counseling Program.
Conclusion: Line Application Counseling Program is useful to CAPD patients’ caregivers to decrease stress and
increase their self-potential.

Keywords: Line Application counseling program, Stress, Self-Potential, CAPD patients
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Background: Sarcopenia is term of low muscle mass and strength which affects fall and bone fracture in
elderly people. The purpose of this study was to find the prevalence of sarcopenia in elderly hip fracture with the
association of sarcopenia and fracture. Objective: To identified the association of sarcopenia and hip fracture and
prevalence in elderly people. Methods: A Cross-sectional analytic study to determine sarcopenia by measure lean
tissue index (LTI) by using body composition monitor (BCM) in elderly hip fracture, compare with non-fracture group.
Results: Total 98 patients including 48 hip fracture patients (male 25%, female 75%) and 50 non-fracture patients
(male 40%, female 60%). Nine patients in fracture group had sarcopenia conversely with no sarcopenia in non-fracture
group (p=0.001). The patients with hip fracture had significantly lower muscle mass than non-fracture group (LTI 6.89
Kg/m? vs 7.43 Kg/m’, p=0.013), particularly in female (female with hip fracture LTI 6.37 Kg/m?” vs female non-fracture
6.81 Kg/m?, p=0.001). Conclusion: Sarcopenia is common in elderly hip fracture especially in female. The prevalence
of sarcopenia is 9.18%. Measuring of lean tissue index by using BCM is inexpensive, no radiation expose and easily
to use. Underline diagnosis and treatment of sarcopenia can reduce the fall and fracture of elderly people in the
future.

Keywords: sarcopenia, lean tissue index, body composition monitor, osteoporotic fracture
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tomography: CT scan) ia3esudindnluin (magnetic
resonance imaging: MRI) Lﬂéaﬁﬂmaﬂ%@ﬂ (dual energy
x-ray absorptiometry: DXA) 1A3oeIatmiinusis (body

composition monitor: BCM), potassium per fat-free soft

A13197 1 NTITRdEAMENA UL TEAIBTH1N9)

tissue measurement 3o anthropometric measures Hudu
AnnaginITINedsnNznana e touneisneg muud
YDIAUZNTIUNIT WAGS (115199 1)

Measurement Tools Cutoft values
Men Women
Muscle mass® Dual energy X-ray 7 kg/m® 5.4 kg/m?
absorptiometry; DXA
Bivimpedance analysis (BIA) 7 kg/m® 5.7 kg/m”

Muscle strength

Handgrip strength (HS)
Knee flexion/extension

26 kg
18 ke

18 ke
16 ke

(quadriceps strength)

Physical performance

6-m usual gait speed

0.8 mfis 0.8 mfs
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nIEaNYin (818 92-65 ) Ing1435 whole-body dual energy
x-ray Lﬁlaaﬂ'ﬁ skeretal muscle mass index (SMI) Tngitiadey
N17% sarcopenia 31NA1 SMI < 2 standard deviations Wu31
N1 sarcopenia Wulﬁﬂuéwiﬁﬁﬁﬁ vertebral %38 hip fracture
wazlugwnedill hip w3 ankle fracture Ténnninilenoy
Lﬁauﬁumjuﬁiﬁﬁﬂiz@ﬂﬁ'ﬂ wazfiddynuinnne sarcopenia
wulﬁﬁaa“lué’maﬁﬁ wrist, hip, ankle 1nAIEWRL 21N
nsAnuisililddoaguiinne sarcopenia a1vaziy
independent risk factor YDINTTLNA hip, ankle fracture Tu
Hv18 uaznisiin hip fracture Tugvdle
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fgeony msinAnadenand e lean tissue index (LT))"
Mnnwsestaiminugs body composition monitor (BCM)
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tfon niwmaliigeoneniefiimnuides Isumsitadedestu
wesnuRauaiSuLIn Lieanlen1ansvndy warnsiin
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fuaglufindaenssunsegn lsmeniadedu feusfud 1
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wazurunagaeayn Wudu 9nn1sAwvineIndiegig

fugns wudl UsensiAnwinguag 48 e

FuulszrInsidesnisazAnen (sample size)

Za,V20q + Zp\/ p1ql+p,qz

P, -

p1 = Proportional of sarcopenia in normal group 0.3

Wgroup =

p2 = Proportional of sarcopenia in hip fracture group 0.6
p =0+p)/2 , q=1p
=005, Za/2= 1.96
Power of test 85%, B =0.15, ZB =1.04

n/ group = 48
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nauileties 1ne38 Logistic regression
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o
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91g1aBYRINAUNTEYNYN 76.94 T dunguitlaid
Haymnszgniindlengiads 70,52 T thuiiniade 49.75 Alandy
drugueds 154 wufiluns wasviinanie 20.9 Alansusemm
Tans Wisuentunguitlifinszgnitn dintdniade 54.06
Alansu duga 155 lwufuns wazaviinanie 22.44 Alansy
RORTIAT FNETU (51971 2)

fauds nguitlaifinszgniin nguiisinszgniin
n=50 n=48

e n (%)

¥y 20 (40) 12 (25)

N 30 (60) 36 (75)
91¢ (U) mean + SD 70.52 + 7.4 76.94 + 10.2
thwiin (An) mean + SD 54.06 + 8.8 49.75 + 9.9
duge (vw.) mean + SD 155+ 0.1 154 + 0.1
fyilananie (nn./ 4°) mean + SD 2244 + 3.0 209 + 34
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Yeuninnauilaifinszgniin egnsiifudndymsada (LTI 6.89
vs 7.43 Kg/m?, p=0.013) (ns19fi 1)

doduuneuna wuinnguiifinszgnaztnningien
LTI 8.45 Kg/m? Tuineene uag 6.369 Kg/m? lulnamnegs

dufftheftlsifityvnszgniin & LTI 8.375 Ke/m? Tumane
WAy 6.806 Kg/m?” Tutneand)s Iﬂ&JLWﬂmﬁﬁiﬁniz@ﬂazIWﬂﬁ’ﬂ
finanduniendeosniuwavdeilifingzgnin ogailile
Adnymneadia (LTI 6.369 vs 6.806 Kg/m?, p=0.001) (N34l
il 2)
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7.5

LTI

7.3 -

7.2 -

69

6.8 -

6.6 -

Non fracture

Fracture

]
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Y Y

LTI

Male

® Female

O P, N W & U O NN 00 W

Non fracture
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azlnnineg1siidedrAg (30.59+0.62 vs 28.7+0.48,
p=0.0178) ngunszanazlnnin fivsinanilusamelagsa
(TBW) wazU3unmuhueniead (ECW) innndnguiilaifinszgn

Anotalitd Ay vans (p=0.0178 wag p=0.026A1ua16v)

(miwﬁ 3)

7137197 3 Fnuginnziianauiletes (sarcopenia) WarUTunanivtnveailusinig (TBW, ECW wag ICW) d1uun
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fauds nguilaifinszgniin nguiliinszgniin p-value
(n=50) (n=48)
Sarcopenia: n (%) 0.001"
Yes 0(0) 9 (18.75)
No 50 (100) 39 (81.25)
TBW (mean + SD) 28.70 £ 0.48 30.59 + 0.62 0.0178
ECW (mean + SD) 17.29 + 0.34 18 + 0.51 0.026
ICW (mean + SD) 11.42 + 0.22 11.9 +0.26 0.161

“fisher’s exact test

ez nauiifidemnszgnaginndin luwives
mnudugsErinsazinanduiietos waztladesingg 7
anadananion izl Ingfiansananlsausesi W i
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d@1fgy (calcium 9.35 vs 8.92 mg/dL, p=0.008 waz 25(0OH)

D level 20.57 vs 32.22 ng/mL, p=0.033) (#3797 4)

= a  a o = o A @
wealBey wazdnnfiudludonludaseraifinsygnazinninuen

ATULNEA
UJady WA NP p-value
n=10 n=34
gayfiuluidien (¢/ dL) mean + SD 3.27 + 0.68 3.42 +0.45 0.407
upa@euluidon (mg/ dL) mean + SD 8.92 + 0.28 9.35 + 0.46 0.008
Fanfiufludon (ng/ mL) mean + SD 3222 + 22.0 20.57 + 11.9 0.033

Han1sAnwlnuIAILgazdmin daduduiug
seAuUuNaeranIzInanailetey (r=0.66 wag r=0.55
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Correlation with LTI (r) ERY LNAYE LNANEDS
sEAUIniudludon 0.206 0.04 -0.08
seaudayiiuludon -0.008 0.39 -0.01
sathmifn B 0.19 0.02 0.11
i 0.55" 0.4 0.26
dauga 0.66° 0.637" 0.274
218 -0.19 -0.59" -0.05

"p< 0.001, *p < 0.05
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Background: Health checkup is useful for screening risk factors that may cause of diseases in the future. If
people know their risks of diseases and can adjust their behavior, the chance of diseases occurrence may be reduced
and/ or occur slowly. Civil Servants Medical Benefit Scheme (CSMBS) supports an annual health checkup according to
the specified list. Objective: To identify abnormalities in the annual health checkup of 1,987 civil servants. Method:
This descriptive study collected data from the annual health checkup of 1,987 civil servants. The detail of checkup
list in this study were laboratory blood test, chest radiography and electrocardiogram (EKG). Data were collected
from the medical records of the National Cancer Institute and Rajavithi Hospital In 2017. Results: The average age
of participants was 53.6 years (min 30 and max 81 years). Most of them were 35-60 years and 87.7% was female.
The results showed the low hemoglobin and haematocrit which was 12.2% (95% CI 10.7, 13.6) and 9.4% (95% Cl
8.1, 10.7) respectively. Moreover, anemia (haemoglobin <10 mg / dl) was found 0.9%. High blood glucose after 8
hours of fasting was 14.2% (95% C| 12.7, 15.7). High cholesterol, triglyceride and LDL-cholesterol was 62.4% (95% Cl
60.3, 64.5), 9.4% (95% Cl 8.1, 10.7) and 38.7% (95% Cl 36.6, 40.8) respectively. Low HDL-cholesterol level was 1.1%
(95% Cl 0.6, 1.6). However, the abnormalities of BUN and creatinine was found in less than 1%. AST, ALT, alkaline
phosphatase was abnormal in less than 6%. High uric acid was 17.7% (95% Cl 16.0, 19.4). We found abnormal ECG
12.5% (95% Cl 11.1, 13.9). Abnormal chest radiography was 7.9% (95% Cl 6.7, 9.1) which were heart, lung and thoracic
bone whereas lung cancer and tuberculosis was not found. Conclusion: The health checkup under the CSMBS for
35 years and over was likely benefit including cholesterol and LDL-cholesterol levels. Followed by a blood glucose
test, uric acid and complete blood count (CBC) for anemia screening. The tests expected to be less useful in the
annual health checkup were BUN, creatinine, ALT, APT, alkaline phosphatase as well as chest radiography (for early
detection of lung cancer and tuberculosis) and an electrocardiogram. Therefore, we should consider other factors
regarding health checkup such as age, gender, occupation, family history and other risks, for appropriate checkup
list in the future.
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Qinds: manmeguamiiunsiuniiateidesiens
hlugnisifslsalusunan vilvsevvunsuaandesans
wiuaza 1 InsaUiudsungAnssuiietostunsiinuas/
viselilemaiinlsadniign atainisinwmeruainsvns
n529g v sz damusensimun aguszasd: il
N31UAIN AnUsnAlus1en1Ins19guamyseIndve eyl
AnSnu a JaAn1ssnwIne1u1atnsIvnis 5015 NMsAnw
Banssas uludildunsasaguamusedndansay
ATAANT T SAWNBIVIATITIVNNTINUIUN 1,987 AU Ineidan
F18N1595399UN N kA MInTalainn1aviesyfiRins ns
av19ad ulwiisilauazsdieninsdnsasen v
foyast nvsvifeuresantuuziuiifvaslsaimeuna
sWATUY WA2560 Wa: funsaaguamiengnds 53.6 T
(918180 30 Vuazgegn 81 ) drvluajeglungueny 35-60 U
Sovaz 87.7 Wumends nansravnslaianisiosufiRnis
wuiszduslalnadudsnitUsnitesas 12.2(95% C110.7,
13.6) sy uBulardnsn¥esar 9.4 (95% CI 8.1, 10.7) N
N1sannnglainans @lulnadu < 10 me/d) wusewaz 0.9
seurhm 1 aludonmendsennns 8 dalus (FPG) fidge
$owaz 14.2 (95% CI 12.7, 15.7) szaulamaimesongeoyay
62.4 (95% Cl 60.3, 64.5) seaulasniweslsngedovar 9.4
(95% Cl 8.1, 10.7) 5¥fu LDL-cholesterol gafosay 38.7
(95% Cl 36.6, 40.8) 536U HDL-cholesterol fin¥oeag 1.1
(95% Cl 0.6, 1.6) BUN wag creatinine q&wﬂﬁﬁu%aaaz 1
A1 AST, ALT, alkaline phosphatase AnUsn@ldiiusesas 6
seaunsagsnlufenasasay 17.7 (95% Cl 16.0, 19.4) N3
asrvmaulihlanuenuRnusnigosay 12.5 (95% Cl 11.1,
13.9) niengnnasednsweninUsnisesay 7.9 (95% C1 6.7,
9.1) loun AnuRaUsnfvesiila Yen nywen ualidnuuzise
Uonuag ol s avenszeziSuusn a3U: $18M1IATINGUAIN
melfatafinissnvmeuatissnislungueny 35 91Ul
finuiasnilage Fadusensnsiaiiierlsuselon
1eiun 527U cholesterol waz LDL-cholesterol sasastiu
nsnsavsed vianaluden (FPG) nanginludon uas
mMssvenuanysaiveaiiadon (CBC) iednnsosnzdn
dusen1s o afimniliuslenideslunisasaguam
UsgdTluauusnd (wuauiinusnaluseduan) ldun sedu
BUN, creatinine, ALT, APT Wag alkaline phosphatase 534
fanngmsavn dulwiivila waznisdneniwiednsseniie
Fumugiied ennagTaulseszovituusn fadu yen19Ta
guamlunulsnmsinsanyssiiudug iieades 017 oy
A NMsUszEneUed Ussiiseuna amnuideasineg Wudu
iothunld Uiusensasaguamliidulusgramangan
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nMsnsaguamilinguszasdlunsiumniadeidesd
onathlugnsifelselusunan shlsiUszanaumsuauides
dramtuazannsauudsunginssuiiedestunisia
waz/vdeliilonainlsadniige il anuRnUsnAfinuan
nMsnsaguamsesaIsatiosiuld fszernainisilsai
deanslunisudle fafusenenmaguamensiiagussase
fifaauimsaiiomauidssveinisialsela n13nsa9
gunAILLYNINIAsIauA AT TuLa Nz and Ty
Uspawu n3eMssanssaiae’ wusiilvidnyseiRnnudes
75733719078 THUUUUTETLLATLUUARNTDY WagATIN VDT
UtRnsmuaudndunazimnzan Tullagiuiimsduasy
arnguamiiuausuiuluaouuinnsauniwiniady
LAZAIALENTY UNSI8N15ATITaliAnYselevd wagend
Anransenulunisausiegunin iasugiauardiny 019 A
Innina Mansaduiuiideddmeluladdugs maduian
nmsaaiignandlulusneme (invasive procedure) ua
ferldeiiiudu
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NANAMIUNGUUITIVNIT NBINUMENUTEAUAVAINULIYIR
dwSunduussenvuiianindnusefuguamdiumin uay
newuUsEiudsnudmiunguussrmuiisiansusy fudsau 39
usiaznewmuatiuayuuasliavsmInsagunitiuiesonis
uazAATeINIATIRTLANANeY TagnsasIaguATIUsE
Yuesaainisinwmerunadnswnsliigiongsnin 35 9
wasfusemsnsntudmivilieny 35 Huly senns
ATRAUAMUNTIINTORllAnUsElew wag/viaiiuny
Futhlumsiumanuidsmietatoidomelsn Geduwasio
Aldgrelunisnsaguaineusuausensnsaiiiuty
swdudunmszvesmslaninensvosuseina nsudyinas
AVUANITNTIANINAESIENTIEN WALITIBNIIATIAGOA
fuafaRnisnissnwmeruiadisanisdmiug oyt
35 Puluswau 10 T19n15” I 1) mansramnuawysal
voudfiniden (complete blood count; CBC) 2) 1ma
nglea (glucose) 3) Cholesterol 4) Triglyceride 5)Blood
Urea Nitrogen (BUN) 6) Creatinine 7) ALT 8) AST
9) Alkaline phosphatase 10) Uric acid @sunesienisl
aonndesriumensiuuzthlutmamsasIvguamiiddu
nazivsnzadmTUUsEITY nsEnsEnsIsagy Ailsinuzih
Tiassluauiiusnd ¥ud uauyseivesdnidon nisviha
Yoeiu MIvuvedle seaunsng3nludon snviudgeny
fuusiilsinga CBC war creatinine 1 adaod uazuuzth
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TuanuuinsauaInuIuns MsRnuiiifnguszasdiile
H9aN15MIIUNAANLAAYSNATINUIINTIBNNTATIRAUA N
AUaTaANIINITTNYINGIVIATITITNNT IINTNTINTIENTS
Tawuanuinusninuinguszasdnisnsie Teyailldasidy
Usglorimadnnisuasidauleunglunsusulsesennge
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Saqua:dsms

nsAnw s Idedmssaumn (descriptive study)
Taoifutoyannivszfouveadiinnsaguamdszdd ne.
2560 pusren1saTIaselul

1. nensannaviosdfusinas laun

1.1 mansramuanysalveadaiden ileUssiiiu
Aig@in 9nseauslalnadu (haemoglobin) wazUSunaude
1doAuAs (haematocrit)

1.2 msm’;%xé’fvﬁﬁmaﬂqiﬂaiuﬁaﬂmwﬁdam
a3 8 Halas (fasting blood glucose) Wiedansoaumnu

1.3 119M573 blood urea nitrogen (BUN) way
creatinine Wiadansan1svheuedls

1.4 n157339 cholesterol, triglyceride, HDL
(high-density lipoprotein cholesterol), LDL (high-density
lipoprotein cholesterol) titefnnsasszdulusiuludon

1.5 N19M533 ALT (alanine aminotransferase), AST
(aspartate aminotransferase) Wag alkaline phosphatase i
ANNTBINTVINUVBIFHU

1.6 NM3nTIaszAunIagInluien (uric acid)

2. manTrardulniiiila (electrocardiogram)

3, MIenmisEnTsen (chest x-ray) itedansas
wziStUonuarTalsnszuzisunsn

AfleudeufuRnig (operational definition)

1. MSATIVFUAN BT N15ATIRGUATNBET
felaifornmsuansesnmsiduthe dedumlsauarlinistdn
Tuszozusn sfsnsmiadoidessielsailerlugnisusu
waAnssuLATASALASLEUA MBI TUNIATI Taisawds
M3svguANEuveUSnwuwndseemsiiulie vie
auRaUsnfegnslnegnamils

2. NM33UARYAIURAUINA

2.1 MINTIINeReIUFURNS Ransanaindrild
Mnnsnsafilallieglurieiivsn

2.2 mansaedulniivila fasanannsmeny
wanudsliRsIagunwWIsIY

2.3 NTE18AMNESIENTI8N RTINS
FBURaANURAUINATeIe B uYesen

Uszansg

Uszansdinu fe fildsunisnsaguamuszdUi
anunsiSasiend uwarlsamenuiasyia

YUIAAIDENS

Anilaefvusliauynesnnuiinlsniiiens
wuithidesay 50 (elildvuniegianniian) funde
gasUszanuadndiuafiedlulssrng (estimated single

proportion)
n = Za/zz p(1-p)
&
a = 0.05,Zq, = 1.96
P = 0.5
d = AMUAMARADURBNTY + 5% VYBIANYN = 0.025
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2560 audnSataRn1ssnvIng1UIat1IIvNITINLIYTEITYY
lugnudoyarotan tuussuwiwfvaslsameiuiasia
Tnensdudeniilagiieasunurimue

2. Suiinteyanusonisnsaguamiifinundaniu
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3. Awsziideyalunngin wayliasginnunguens
oun nauenetieandt 35 U nauene 35-60 U wasnaurge
07 (Faust 60 TAuly)

insesilawiutaya

wuutiufindeya léun deyamly deyasionisnse
guammissUjuRnisuaznmane SsEnTenauaiafnig
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HLU19711ATIN5TINATI9T 9N eUsEI TR n e
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U (@gsinan 30 Vuavgegn 81 U) Weuvadungunugery
Wuingueny 35-59 Yunsiaaunindsedntunniian (Fegas
77.8) sevasnunguiasensy (Sevay 22.0) nguenetioani

A13197 1 dnyaEinTIguanlszanUnunguens

35 Jiifevaz 0.2 duinsrvavanarulugidumeands
(Souay 87.7) (31991 1)

Foyanaly 218 < 35U 918 35-60 U 218 > 60U FAUYNNGUDE
(n=4) (n = 1,546) (n = 437) (n =1,987)
21¢ @), mean + SD 33.0(2.0) 50.2(6.6) 65.7(4.2) 53.6(8.9)
Min, Max (¥) 30, 34 35, 60 61, 81 30, 81
Lwe, n (%)
N 4(100) 1,316(85.1) 422(96.6) 1,742(87.7)
K] 0 230(14.9) 15(3.4) 245(12.3)

HA91NN13ATIEANIBIUHURNslINUAILRR
Usnilunguetginy 35 Y eufsdsn@inuannsnsiavng
TesURDRNS (13797 2) 16u sestuBTainadu (haemoglobin)
wazUTinanfinidenunduiden (haematocrit) fndnAnUsna
Tunmsiumulasesas 12.2 uaz 9.4 nua1au lnenulungu
{a9o1gannninnguey 35-60 U sz haemoglobin
< 10 g/dl wu¥esar 0.9 Tunguony 35-60 T sedutnalu
donganisnAlaesiududesar 14.2 Tnelunguensy 60 U
ulyU Fovar 20.) snninguey 35-60 U (fevay 12.5)
AuRnUINATEsAT BUN uay creatinine wulussdusmamn
(Yowar 0.2 wag 0.8 muddiy) Jaanramausnanulalng
Wssiulunguony 60 Tiuluuazngueny 35-60 T S
fisgau cholesterol luidanasiunninevar 60 lunmsiu
ey sufngueny 35-60 U wazngueny 60 Tuld soe
asufusedu LOL g (nndndesaz 30) 526U triglyceride
gewu¥esas 9.4 sefu HDL mniusnanuldfesas 1.1 e
NITUINUNFUDIYNUINTEAU cholesterol kag triglyceride
adlungueny 35-60 T war 60 TrulusialndiAearty ey
ALT, AST uae alkaline phosphatase genuldtiaanindesay

715197 2 ANURAYINANNUIINHANIINTIANRIUH AN

6 duszaunsagsnludengmuiesar 17.7 Inenwulunguene
60 Tulsnnningueny 35-60 T

FildFunisasanduluiiinlalunisnsieguain
UsgdUfiduau 1,000 AL nuANRaUsARlun SIS oay
12,5 ndueny 60 JrulumuaruinUsniganinnguony 35-
60 Uianies Tunguenaesnin 35 Vlwansraleausnd 1
Al (IN57991 3) 1AUNTINENUNAIINNITATIVTLYIINUAY
Rausnidntesuazliunnuwnng

NANIAIUAINNINTIENTI0N (chest x-ray) WUAIL
Rausnisesay 7.9 Tnswenifumnuiausnivesilaiesas
4.1 laun lale (cardiomegaly) mnuRnUsnAvesUansias
ar 1.7 18ur wasmausnLauisess (chronic bronchitis), Waiin
fien (lung fibrosis), Iiﬂﬂam%a%’q (chronic pulmonary
disease) AnuHnUsNAvRINTEANTOLaY 1.6 louA nszqndu
wdsduendeu (thoracic spondylosis), NsgANFUEIEIUeN
U4 (osteoporosis of bony thorax), ns¥andunasdIuenan
(thoracic scoliosis) drufwdeiduruRausnivinusiuiu
Falsnnuties (319t )

daya 918 <350 21935600 218 >60 U FWNANGNRNY AN (95%CI)
(n=4) (n = 1,546) (n =437) (n =1,987)
Haemoglobin, n(%)
AaUsnd (s) 0 179(11.6) 63(14.4) 242 (12.2) 12.2(10.7, 13.6)
Usnp 4(100) 1,367(88.4) 374(85.6) 1,745(87.8)
Haematocrit, n(%)
AnUsnd (s) 0 126(8.2) 60(13.7) 186(9.4) 9.4(8.1, 10.7)
Usni 4(100) 1,420(91.8) 377(86.3) 1,801(90.6)
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715197 2 APURAYINANNUIINKANIINTIINBIUHURNTS (D)

doya 218 <350 21835600 918> 60 FAUNNNGUDEY
(n=4) (n = 1,546) (n =437) (n =1,987)

AUYN (95%CI)

Fasting blood sugar, n(%)

HaUsnd (g9) 0 194(12.5) 89(20.4) 283(14.2)

Usni 4(100) 1,352(87.5) 348(79.6) 1,704(85.8)
BUN, n(%)

HaUsni (g9) 0 3(0.2) 1(0.2) 4(0.2)

Usni 4(100) 1,543(99.8) 436(99.8) 1,983(99.8)

Creatinine, n(%)
HaUsni (g9) 0 12(0.8) 3(0.7) 15(0.8)
Usnf 4(100) 1,534(99.2) 434(99.3) 1,972(99.2)
Cholesterol, n(%)
HaUsni (g9) 0 964(62.4) 276(63.2) 1,240(62.4)
Usnd 4(100) 582(37.6) 161(36.8) 747(37.6)

Triglyceride (mg/dl) n(%)

HaUsni (g9) 0 144(9.3) 43(9.8) 187(9.4)

Usnd 4(100) 1,402(90.7) 394(90.2) 1,800(90.6)
HDL, n(%)

AnUsnd (s) 0 16(1.0) 6(1.4) 22(1.1)

Usn@ 4(100) 1,530(99.0) 431(98.6) 1,965(98.9)
LDL, n(%)

HAUINRA (g9) 0 582(37.6) 186(42.6) 768(38.7)

Usnf 4(100) 964(62.9) 251(57.9) 1,219(61.3)
AST, n(%)

HaUsni (g9) 0 41(2.7) 35(8.0) 76(3.8)

Usni 4(100) 1,505(97.3) 402(92.0) 1,911(%6.2)
ALT n(%)

HAUsNA (g9) 0 73(4.7) 38(8.7) 111(5.6)

Usni 4(100) 1,473(95.3) 399(91.3) 1,876(94.4)

Alkaline phosphatase n(%)
NaUsng Gh) 0 46(3.0) 23(5.3) 69(3.5)
Jsn@ 4(100) 1,500(97.0) 414(94.7) 1,918(96.5)
Uric acid n(%)
HaUsnA (g9) 0 234(15.1) 117(26.8) 351(17.7)

Usnh 4(100) 1,312(84.9) 320(73.2)

14.2(12.7, 15.7)

0.2

0.8(0.4, 1.2)

62.4(60.3, 64.5)

9.4(8.1, 10.7)

1.1(0.6, 1.6)

38.7(36.6, 40.8)

3.8(3.0, 4.6)

5.6(4.6, 6.6)

3.5(2.7, 4.3)

17.7(16.0, 19.4)

BUN = Blood urea nitrogen, HDL = High-density lipoprotein, LDL = High-density lipoprotein,

AST = Aspartate aminotransferase, ALT = Alanine aminotransferase
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713199 3 nansesavRduliiilavenTaaunm

daya 21 <350 21935600 819> 60U FWNNNGNRY  AIUYN (95%CI)
(n =3) (n = 605) (n = 392) (n = 1,000)
electrocardiogram (ECG)
NaUING 1(33.3) 61(10.1) 63(16.1) 125(12.5) 12.5(11.1, 13.9)
Usni 2(66.7) 544(89.9) 329(83.9) 875(87.5)
915197 4 AuARUINRTINUIINNNSENEANMe$IENTI9en (chest x-ray)
daya 218 < 35U 21835600 219 >60U  sunNNguey  ANYN (95%CI)
(n=4) (n = 1546) (n =437) (n = 1987)
Chest x-ray
J3nf, n(%) 4(100) 1480(95.7) 346(79.2) 1830(92.1)
RaUsna, n(%) 0 66(4.3) 91(20.8) 157(7.9) 7.9(6.7,9.1)
- Uan 0 21(1.4) 13(3.0) 34(1.7) 1.7(1.1, 2.3)
- 939 0 29(1.9) 53(12.1) 82(4.1) 4.1(3.3, 5.0)
- NITANNTNGN 0 13(0.8) 13(3.0) 26(1.3) 1.3(0.8, 1.8)
- Mlauagnszgnynsien 0 2(0.1) 9(2.1) 11(0.6) 0.6(0.3, 0.9)
- Yonauagiila 0 1(0.1) 2(0.5) 3(0.2) 0.2
- Yonauagnsegnnseen 0 0 1(0.2) 1(0.1) 0.1

SN
INMSANINUTINAANTUN1INTINEUNNU SN
Yunniunawe 7 wih adeyalussusemanuinmase
Whisszuuguamuaznuunmdlidndsveawandslutig
01y 21-58 ¥ eorafululdanmandaiiuszifunuunmd
wnnilushumsnsaguammAeafunsaiaiug’
N139I9ANANYITaivendadenuns (complete
blood count; CBC) NnUwagyinenamudnsaiannistisnwns
iensramnnedalasldszduanuiduduvesdlulnadu
(haemoglobin) Tlegluisindenuns Fstimudiniuslnensai
YinaudadesundudoauazUSuasidaden (haematocrit)
NNSANBINUANLRRUINALETINTERE 12.2 TnguuInig
nsmsegunwisdulasimngaudmiuussuu nsene
a51saay’ wuzihlinsaslunguisviauiliinensioun
nowfissndufoanaznsadar 1 afilugfgeony egails
finna Tunguiveny 35-60 Vaadunguiovisumuaiuiin
UsnAved haemoglobin $98ay 11.6 warnun1zlainaig
(haemoglobin < 10 g/dl)’ $agaz 0.9 Feiu Qﬁﬁwamsmw
demdulsaladinanslaglufionnisnielunsivuineu n1s
avAvanysaiveadaion (CBO) uhagliusylevinuans
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alafnisSnvineuiadnsnens dunquigeeneuusili
nsader 1 adafiedumamedadonndgiengiloniaia
amenlawuinisle egrslsiinu The Centers for Disease
Control and Prevention® @13gaLai3n1 s¥y31N130533 CBC
Lifusslevilunisldnstluauiilifionnsfinusndlag aas
praaiiasanenduiinssdity mnseseduiina
Tudennendtens1ms (fasting blood sugar) Lfiedanses
W nuanuiinUsnafesas 14.2 (Hgeengnulaiosas
20.4 fflongszning 35-60 IwupuAaUsnisesas 12.5)
FelndiAsefumuugiluimanvy foalsaummnu we.
2560 finrunvesifianuinusnivesinaludeanou
dhaarenemsiludosay 15.66 uaziuzibivszifiupy
Aodlsaummunounisnsassduimaludondmiugi
fiony 35 Voulduardianudesdug fawde 01d amedu
ausiladings UseiRnsouadauduumu Wusu iesan
nInsadnnesUmURENIRTRsEAuthmaludeayn
audedldauyszinandusnnunnuazenalifuriesand
ANUYNYRIANAnUINALUszAUlIEY d1un1Insiafnnses
ANNAAUINATRIlARIENIIATI5EAU BUN Uay creatinine

1Y

() Twdeanumnuiausnaluseausi Gaeay 0.2 way 0.8



puadu) aenadesfuluImanIsnsIguwiisnuLay
wangadmUUTEITY NSENTNasIgY Tilaiugtili
asyalunguisyia wikugdilingiaanie creatinine Tu
Havenglag 1 pdawhiiu WuRgtuAuuzgd@munsgua
fthelselaEosanaumstitamaunula we. 2558" fuugih
Tinmadansosiieudssgeiennialsnlaitoss deldun

'
vaa

iileny 60 TFuld sudalsnrinan 819l anwdulaiings 1

U 9
I v

Judu nansnleduludeanusedu cholesterol g4 599831

@

Huszdfu LDL vislungueny 35-60 3 waznauiaseny Tuvae
finansnsa triglyceride galsdann Wl mnsaeszaulng-
naweslsaludenlaUseslogdliuinlunisussifiuninu
duaelsaiilauaznaonidon’ deaenadosiuuuInienis
nvvguamisiiuuaziinzaudmivssevu n3ensng
ansnsuge’ fuurthlinga cholesterol uag HOL wausly
fovauiiony 20 FulY wmneaamavsnfuzhliase
yn 5 U ualduwugilvingla triglyceride uag LDL lupu
Usn@ egslsfinny wanisAnwiiinusedu LDL ge (Gesas
30) 526U non-HDL cholesterol wag LDL (low density
lipoprotein) cholesterol ﬁqqLﬂu{]a%’mﬁmﬁamstﬁﬂhﬂﬁﬂa
uazvasALinluTEEEY19819TAIaY N19M5I9 aspartate
aminotransferase (AST), alanine aminotransferase (ALT)
waz alkaline phosphatase wuarRnUsnilusziush (Gevas
3.8 5.6 uay 3.5 Auddu) msnsiabenalillguselewdly
M3nsIaUseddvesrudsni n1snsiaseaunsagIniuten
wuauinUsniseray 17.7 Fassuiningvesseiunsn
g3nludengaulasesas 20-25 luguewasnuliiaenitly
e fasnsngdngduidenuslsifionnns (asymptomatic
hyperuricemia) d@ulgy (Uszanad 2 Tu 3 w3au1nna) Ll
msdsuwdadluduim wiedn mﬂﬁmamnmg?nﬁ’uﬁﬁ
Liflenmsiinusnisinnadssgsilazifnuionguuss
nsnsrnduliiilanuanugnuesiinnuie
Usnilneiudesay 12.5 Wunguifasengunnniingu ey
nMITUNanuRAUINAsEyIdauRaUIng egdls
finu msmsranaulwivilalalldzunsussglusenisnga
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Association (AHA) wuzthilidndudosmsrandulwiisila
dmsufilifernsniernuidswedsainla’ msnsandu
Twihvilatiusslevilunisdansesigeengiivladuiiausni
fiasd atrial fibrillation (AF) \lesann AF fianuduiudiu
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Uanszeziduusn” uionaliuusauiuudunvesszmelng
Lﬁaqmﬂﬁf-ﬁﬂﬁﬁéwgq FdnsnummenasiieIfunsen
nsoiadlsaseaulsernslul w.A. 2556 WUIINISANNTDY
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’Lﬁﬁﬂmm%mﬂﬁmaﬁuﬁﬁgﬂmm MDINTZUVIUNTIANIT
athslsimunzaundensanunnuinUsnings mnasiany
AuRnUsniualdiisn1sdnnisauidssesnisialse
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epidural analgesia la: intravenous fentanyl infusion
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Abstract: Epidural Analgesia Versus Intravenous Fentanyl
Infusion in Children with Cerebral Palsy Undergo Major
Orthopedic Surgery: Randomized Controlled Trial

Prathana W, Nattapong L, Duenpen H, Trisana S, Veerasak T, Ornanong S,
Tunchanok P, Tanaporn H

Queen Sirikit National Institute of Child Health, Thung Phaya Thai, Ratchathewi,
Bangkok, 10400

(E-mail: n_pedian@hotmail.com)

(Received: July 7, 2019; Revised: September 5, 2019; Accepted: May 25, 2020)

Background: Pelvic varus derotation osteotomy and Dega osteotomy are major orthopedic procedures aim
to correct hip subluxation in cerebral palsy patients. These procedures can cause severe postoperative pain which
is difficult to manage especially in CP patients who have limited communication ability. Objective: This study aimed
to compare the effectiveness between intravenous fentanyl infusion and epidural analgesia for postoperative pain
control. Methods: A randomized controlled trial was conducted after institutional ethics committee’s approval. 34
patients were enrolled, all received general anesthesia for pelvic varus derotation osteotomy or Dega osteotomy. Then
17 patients were randomized to intravenous fentanyl infusion group (caudal block with intravenous fentanyl infusion)
and 17 patients were randomized to epidural analgesia group (epidural block with continuous epidural infusion).
The study drugs were continued for 24 hours postoperatively. Postoperative pain were assessed using the Non-
communicative Children’s Pain Checklist Postoperative version. Studied outcomes were: incidence of postoperative
pain (NCCPC-PV >10), fentanyl rescue dose, postoperative pain score at PACU, 8, 16, 24 hours and peri-anesthetic
complications. Data were analyzed using SPSS version 16.0. Statistics used were Mann-Whitney U-test, Pearson Chi-
Square, and Fisher’s Exact Test. P < 0.05 was considered significant. Results: Baseline characteristics were similar in
both groups. The overall incidence of postoperative pain was 67% and the incidence of pain was not statistically
different in each group (70.6 % in group IV fentanyl VS. 64.7 % in group epidural, p = 0.71.) Mean postoperative
pain scores were not different except for 24 hours postoperatively (4 in IV fentanyl group VS. 1 in epidural group,
p = 0.032). The most common complication is postoperative nausea and vomiting (29.4% in IV fentanyl group VS.
35.3% in epidural group, p = 0.714). There were no serious complications in both groups in this study. Conclusion:
Continuous epidural analgesia and intravenous fentanyl infusion for postoperative pain control in children with
cerebral palsy undergo major orthopedic surgery resulted in similar pain control in first 24 hours after surgery.

Keywords: Epidural analgesia, Intravenous fentanyl infusion, Postoperative pain control, Cerebral palsy, Major
orthopedic surgery
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intravenous fentanyl infusion 75113: NSNAGBILUUEY 3
nauAuAN idsiunsfnw 34 519 Ynglasunissedu
mmifﬁmwuﬁ"ﬂﬂ \ier A PVDO uaz Dega osteotorny
muszeuTsiTneiu giae 17 918 aglundy intravenous
fentanyl infusion (caudal block wa intravenous fentanyl
infusion) wardn 17 578 eglungu epidural analgesia
(epidural block wag continuous epidural infusion) Lﬁu%'aga
AaUIn 24 Fluandsnisendn Tneld Non-communicative
Children’s Pain Checklist Postoperative version (NCCPC-
PV) wadwsie dwnufihedidmnunan (NCCPC-PY > 10) 7
post-anesthesia care unit 8, 16, 24 %Lﬂm A fentanyl
Lﬁaaﬂmmiﬂ’m, pain score, parent pain scale Wagn13e
unsndoulu 24 §2lus ndannsendn Ainsrzvideyadne Mann-
Whitney U-Test, Pearson Chi-Square Wag Fisher’s Exact
Test Sifod @y eadid p < 0.05 wa: %au“aﬁugmhiﬁmm
wANFNaTusEINNERINgL WUgUANIAIANUINVAINTITNIGA
$ovar 67 uavlaiunnsnsfuiadesnay (Fova 70.6 lundu Iv
fentanyl uazSosaz 64.7 Tungu epidural, p = 0.71) pain
score laiuansnaiu snuiud 24 dalusvdsnissnsa (@ Tungs v
fentanyl ez 1°I,uﬂfju epidural, p = 0.032) AMzuNINGoU
finusnndignfie nnzaduld/endsundimsinde (Fevaz
29.4 lungu IV fentanyl war3eeay 35.3 lundu epidural,
p = 0.714) uaghififUrenelafinsunsndouguuse a5u:
M33zduneaes epidural analgesia dnsudiaewinaues
ﬁmsﬁm%’umsm&fﬂimjmaﬁaaﬂismszaﬂ Ao
fifinnuan liunneefuds intravenous fentanyl infusion
Tu 24 F2luausnudanseda

Adndn: nMssgiudinndinisidn fUasinnaues
13 Msedinlugndaenssunsean
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fuenguilsindunmsindniifianudutannn wu msidn
hip reconstruction, spinal fusion udn? uasiinuaniena
llaunsodeanstennudutnlddudetudinimly ans
WmigLLaszE’Uané’qmﬁ’wﬁﬂﬁﬁmﬂuﬁaaﬁﬁma mnld

A91991 1 LUein1sART waginaeinisAnaen

anunsnszivtnliegiaununzan eraviliAnenuliauaune
WALAA 1Y stress responses (endocrine, metabolic and
inflammatory response) uriliiin postoperative organ
dysfunction waza1aLiiy  morbidity IMARNTZEZLIA
nsusulsneualadneie’® dnsuidsyiuvannisindnail
a aa v ! . . . . .
fna1e75 laun epidural analgesia, intravenous opioid
infusion, local infiltration analgesia \Uu@u®® Epidural

. @ ad = aaA Y Py
analgesia Wuisuilsiidontdlunisseiulan Wosanaiunse

a a Y =
AIUANDINTUINTLAAAINNTSHGR orthopedic Baluminy
Uanaila somatic pain 167 uAn15¥ epidural block 1u
AMONTNABIIAEAIINTIUNY waze1vlmAnAIZENTA
v ' PR . o v .
Fou 1uANAUAI (hypotension), Walaidiua (tachycardia),
Wuudnadiunady (pain at injection site), wnadndugs
Tnglumsla (unintentional dural puncture), ¥ateszuy
Uszam (damage neural structure), epidural abscess,
epidural hematoma 1Jud’ Tuvauzinssyiulnlaeisld
intravenous opioid infusion @1wnsaviladie uAfenaiina
amzunsngouidderuiuy lawn nan1smela (respiratory
depression), nasgAuANNIANGY VEvliAnensaauld
=~ 1”10,5
2ABUINLA
= dyy T =) £ 1
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epidural analgesia Waz intravenous fentanyl infusion Tu
mssefumavdandalugdieiinauesiints saufsdnuiia
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20quUa:dsms
= & = a ! =
nsfnuiildun1sfinuviianismaassuuduuazd
nauAIUAL (randomized controlled trial) ﬁﬂ‘l&fﬂuﬂﬂ’wlﬁﬂ
auasinsnusumsdalrgnsdaenssunsegnidy 113
WA pelvic varus derotation osteotomy (PVDO) #39 Dega
osteotomy a4 #0MTUAUAMANUIRYIANMSITT ndshuns
MN13UN93E5IUINANENTIUNTITETuNyudanITuguam
WNUUIIRNMNTIRY aziinisvennudugeudisalasanig
RenngunulagveusssuniedunasesesiUiendilatu
nainisAniduazligndneenlaginaeinisdnesn (M1319
P P & v a o ) aw i
1 1) weninsiiudeyaidenutunaun1sive (Wun1wi 1)
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* JUiganeainig
® 91y 1-15Y
® 115UN1SHIEA major orthopedic surgery

* uieniildlunsiine

® fvenulunisvia epidural block

* fhelasueuiinlageunisiidn
® ASA classification 1nnin i

*ASA classification = American Society of Anaesthesiologists classification
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AmunrunmegslagldnsAuadmsunsinm
wuuduuagiingualuan dwiuteyavila binary data'"’
P (outcome/treatment) = 0.6, P (outcome/control) = 0.1,
ratio (control/treatment) = 1.0, alpha (at) = 0.05, Z(0.975)
= 1.96, beta () = 0.20, 2(0.800) = 0.842 lgvuAsioE 1

nauay 17 518 mswdesthedu 2 nquldlusunsuduiuay

(random number generator) udsldwasUaniinlaeidnii
§50N13 ﬂﬁjuﬁ 1 fi® intravenous fentanyl infusion (IV) wagngy
i 2 #e epidural analgesia (EB) Qﬁ%wimﬂtjuﬁa dyunnd
imanisuazweunague Tneuuangy fausmdeya
warglinseideyavzliniu

Useung

Inclusion criteria
Y =
« FU2BEUDINNTT
- 919 1-15
« 415UMSHIAA major orthopedic surgery

Exclusion criteria:

* uienldlunsfnen

* fidanulunisvin epidural block

° v Yo Vv 1 W
gUaelasueuiuanlagnounisiiin

* ASA classification* u1nn31 1l

wisdUaedu 2 nquldiusunsugduaaiay

auensaukazAngUnsal

W19z ianusnnsgu

FUhenguil 10v)
(n=17)

1. Gufinazuuunanuuandae NCCPC-PV i PACU, 8, 16 was 24 43l
2. SufinUSunas fentanyl #ilvia

3. Yufin complication Tu 24 H2luawdenisnnga

4. Lﬁm’l'aga parent pain scale(PPS)

BHUATNT 1 JUABUAISIVY

FUaenguil 2(EB)
(n=17)




fureismesnguagldsunsnuaavdaialy lave
Premela warfngunsaliilsemuninsgiu elvigdoe
naUMIHIFA (premedication) 14 fentanyl 1 uan./nn.uag
midazolam 0.1 m./ﬂﬂ.lﬁa'mf’l Isotonic solution 10 1&a/nn
ih@ausiy sodium thiopental 3-5 un./nn. wazldvietis
melanae cisatracurium 0.1-0.15 un./nn.

fUhenguil 10v) 9¢l#3unsvin caudal block lny33
loss of resistance 7isuvus sacral hiatus test dose #ae
0.25% bupivacaine with adrenaline 1:200,000 U3u1au 0.1
a./nn. wazldsuen 0.25% bupivacaine 1 ua./nn. M9 caudal
wdtlavietaemelaaiadeuios foudunisiisn wazduly
81 fentanyl 0.5 4AN./AN./FL. NNRADALEDAAINGINITHIFA
59Au

FUnenguit 2(EB) 9¢1¢3un13v epidural block Tne
75 Loss of resistant i uvs L, 3oL viadldvietaemela
LAZNoUBINSHGR test dose iWuReafu wagli 0.25%
bupivacaine 0.3 1ia./nn. 9ntluszwiansrdann 2 $1ls
¥ 0.25% bupivacaine 0.2 s1a./nn. wazisailiedeiiesmna
epidural n&smssidinasaau #e 0.1% bupivacaine with
fentanyl 1 uAn./ua. 0.3 Ua./nn./Bu.

SnwrszAuAIINdauna8 O, Air, Isoflurane,
cisatracurium 0.03 Mﬂ/ﬂﬂ./ﬂ%ﬂ, fentanyl 0.5 :mﬂ./ﬂﬂ./ﬂ%u'a
LAY EL NS EEan1SHSR reversal agent
14 Atropine 0.02 1n./nn.uaz Neostigmine 0.05 wn./nn.

finatutufindeyanugm ldud ey e thun ASA
classification, Gross Motor Function Classification System
(GMFCS)* #iinn13:16n Szeziia1n13kIan Usuia fentanyl
USinaw midazolamU3maansifiledu Yunamisdeiden
wazUTuulaaniznasnn1nigdn

M13199 2 Yoyaiiugu (baseline characteristics)

NARNSNANYINIIANYT (primary outcome) A
ai’wmuvjﬂaaﬁﬁmmﬂmﬂmnmﬁamm Tagagiinistuiin
AzLUUAINUINA28 Non-Communicating Children’s
Pain Checklist-Postoperative Version (NCCPC-PV)" Thai
version™®fi post-anesthesia care unit (PACU) 8 $1luq 16
il uaz 24 Frluadlegftaedl NCCPC-PV >10 Fafieindu
Fuheiisianuuan I fentanyl 0.5 uan./An maviaeaidensi
W17 uddsudiugludn 15 i win NCCPC-PV Ssmannn
10 v fentanyl 0.5 uAn./nn. navasadena lanwaz Uudin
$1nundwensld fentanyl ieanernsuan wenanilds
ﬁmiLﬁU%}aQa parent pain scale (PPS) #7e

NAANS599909N15ANEY (Secondary outcome) f
azunsndeulu 24 Flumdsnsiada loun arudusiila
Léfuﬁfsl,mqLsi'h%”’u@'iﬂma"laié?ﬂaizwﬂismwlﬁ%’umsmmLa“m
epidural abscess, epidural hematoma nansglanaszau
mwidni waznisnauldonFeundanisinda

Tns1eideyalae lUsunsu SPSS version 16.0 Toya
\Benssannviiateyareiileuansaniseg i (nterquartiles)
Joyaangunansandudiuiu Sevas Wﬂaauﬁagaﬁugm
1ay Pearson Chi-Square %39 Fisher’s Exact Test nagoU
aunAgiudeyaseiiedlay by per protocal Tng Mann-
Whitney Test

Wa

fausieununius 2559 Fudeunnsnan 2560 3
ft 36 18 Wildiunisinuil §ihe 2 s1e Listfunuloe
wousTsuvsedunasedlimubuseu wie 34 s1edhsanly
msfine asnsaifiutoya uasiiamesinaldva 34 510 T
17 s9waglungy IV uazdn 17 sweglundu B fiheviens
naulsifenuusnsnsfilusuvestoyaiugiu (M 2)

IV(n=17) EB (n=17) p-value
a1y () 6.0 (4.0:7.0) 8.0 (6.0:10.0) 0.065
widn (An.) 13.7 (12.0:19.5) 16.8 (14.0:19.4) 0.138
52821281MSHIAN (WH) 225.0 (187.5:272.5) 205.0 (190.0:230.0) 0.438
Usunas fentanyl (uan./nn.) 1.17 (0.87:1.61) 1.36 (0.91:1.76) 0.491
U3u1au midazolam (un./nn.) 0.07 (0.05:0.08) 0.08 (0.06:0.09) 0.173
U3unauansin (ua.) 1160 (905:1555) 950 (725:1240) 0.163
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A5199 2 %’a;&awumu (baseline characteristics) (#9)

3

IV(n=17) EB (n=17) p-value
JSuraunisidedan(ua.) 200 (100:400) 180 (150:315) 0.986
JSuadaanz(ua.) 160 (105.5:267.5) 175 (91.0:217.5) 0.770
WA n (%)
18 11 (57.9) 8 (42.1) 0.300
Y 6 (40.0) 9 (60.0)
GMFCS n (%)
[ 0 0 0.163
[ 0 3(100)
If 4 (66.7) 2(33.3)
\Y; a4 (36.4) 7 (63.6)
v 9 (64.3) 5(35.7)
ASA classification n (%)
[ 0 0 1.000"
I 13 (48.1) 14 (51.9)
11l a(57.1) 3(42.9)
FPUANSHIGA N (%)
1 919 1(33.3) 2(66.7) 1.000"
2 94 16 (51.6) 15 (48.8)
nskiden n (%)
lailasy 10 (43.5) 13 (56.5) 0.708"
1 dose 6 (66.7) 3(33.3)
2 dose 1 (50.0) 1 (50.0)

wansAdu median (interquartiles range) waw n (%), * p value by fisher’s exact test

GMFCS = Gross Motor Function Classification System

nadwsndnveantsinunuinlu 24 Filususnwdanns
mé’mﬁf&’wmué’ﬂwﬁﬁﬂmuﬂm 23 au Aniuesas 67 W
ananquilduiuliunndeafiuegaliteddgnisadnynyi
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M13199 3 Pwuiisuaziesariilanutnduunmisnsshulugiaaisiieg

P9an* IV (n=17) EB (n=17) p - value
n % n %
PACU 8 47.1 8 47.1 1.000
8 dalaq q 235 4 235 1.000
16 4lug 6 35.3 2 118 0.225
24 galug 2 118 2 11.8 1.000
saulu 24 2lus 12 70.6 11 64.7 0.714

* PACU Ba8/id 9394387000 21n%09619R 9UeanaIniasinili 8 Talus nunegde ¥I99a199n97n PACU 8§49 8 T2lavadnisang
16 F3la9 BEa9 Y2948 1a9 8 TN 16 TalanainIsaem 24 Talud B ¥aaIaIvad 16 Talaei 24 5luanainsaen
PACU = Post Anesthetic Care Unit
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M15197 4 IugUesEYmuTNIUASINLATY fentanyl Suunaudsnissnunlugiaaasngeg
1917981 FMUIUATY Y EB
PACU 1 3 6
2 5 1
3 0 1
8 4alua 1 3 2
2 1 2
3 0 0
16 4lug 1 0 1
2 3 1
3 2 0
q 1 0
24 §2Tus 1 1 2
2 0 0
3 0 0
6 1 0

PACU = Post Anesthetic Care Unit
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a1319f1 5 Pain score (NCCPC-PV uae parent pain score)

IV(N=17) EB(N=17) p-value
PACU 10.0 (3.5:20.5) 9.0 (5.5:33.0) 0.849
8 4l 5.0 (2.5:9.25) 3.0 (0:10.5) 0.413
16 Flug 5.0 (0.5:18.5) 3.0 (0:6.0) 0.320
24 ala 4.0 (2.0:6.0) 1.0 (0:3.0) 0.032
52Ty 24 4alus 10.0 (4.6:18.2) 7.4 (3.37:12.0) 0.241
Parent pain score 6.0 (4.0:7.5) 5.0 (2.5:7.0) 0.314

uansALdu median (interquartiles range), PACU = Post Anesthetic Care Unit

NCCPC-PV = Non-Communicating Children’s Pain Checklist-Postoperative Version
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Abstract: Prognostic Factors in Patients with Primary Pontine
Hemorrhage in Mahasarakham Hospital

Sripontan S, Innok J, Sawangsri W

Mahasarakham Hospital, 168 Phadungvithi Rd., Talat, Muang Mahasarakham,
Mahasarakham, 44000

(E-mail: Somkrits@hotmail.com)

(Received: April 9, 2019; Revised: May 24, 2019; Accepted: June 5, 2020)

Background: Primary pontine hemorrhage (PPH) is one of the most common sites of spontaneous intracerebral
hemorrhage associated with poor controlled hypertension. An unpredictable prognosis is usually presumed in these
cases due to its function as a vital neurological center. Objective: To discover the prognostic indicators in PPH
patients in the aspect of age, sex, GCS, hematoma volume, and PPH type in Mahasarakham Hospital. Method: The
retrospective study of sixty-seven PPH patients during January 2012 to July 2019 had been conducted; the outcome
was divided into two groups based on hospital discharge type, improved and not improved (against advice and
dead) group. A Chi-square test was used. Result: The indicators which help to predict good outcomes were the good
level of consciousness presenting on admission, hematoma volume<10 ml, and the small unilateral type of PPH.
Age and sex were not predictor of outcome. Although there was no significant difference in the length of hospital
stay between the improved and not improved groups, the discharge planning was definitely different because the
not improved group was most likely going against advice. Moreover, at 3-month follow up, a small unilateral type
showed more significant favorable outcome than other groups. Conclusion: The prognostic indicators in PPH patients
in Mahasarakham Hospital were GCS at the admission time, hematoma volume, and PPH type.

Keywords: Prognostic indicators, Primary pontine hemorrhage
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cardiopulmonary resuscitation) endinidied iy (full surgery)
vi3elsiasinslasny (against advice) (urugiifl 2)

Weans9andu (ER): imssnudiediniugiu

(ABCs) Tienanaunuladin (keep SBP < 140
mmHg) @9MT19LoNYLTIADUNUADIALDS

vegUnedaenssy (IPD): dnne1n1svieased
aglnddn Snwdyarudnlviegluinaeiuni
Jastuneunsndou wisusdnaswdu

uNUIN 2 wnuuRlunssnegiiedensenluaues (hemorrhagic stroke) YadlsaNgIUIANMANTAT

swaarineideyalngliada Chi-Square il
wiladeiionadmasiensnensallsalduneny e seduns
Yndusniu Vsinawesteuidenuarviiaveidensendad]
4 vilalaun viadenoendrafervunndn (small unilateral
type) wavyindu (massive, basal tegmental, bilateral
tegmental type) uammaﬁé’ﬁﬁa;&aﬁana’nmﬁmeﬁiwz
L’ermuauiiawa’m’1aﬁumﬁgqamﬂzjm

finmsfnmuermsseioddasuwnmsidvedldtama 1
Weuuay3 Woumuddu Ussifiuwanisitudnlngld modify
Rankin scale (MRS score) lnggn mRS score 1 %38 2 f971
Nami%}\luﬁjagﬂlummsﬁa (favorable outcome) 1 mRS score
3-5 ot mansituiieglunasilii (unfavorable outcome)?
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AnwuUSeudisunisiuiilungy small unilateral type wa
naudeneanyindunszeviial3 Wweu n53delllariung
finsananangnssumMTITeluywdlsmenuiaumansany

Wa

nausegsTiiuiaedensenuinaiuauosseiu
woud 1w 67 318 Wuwmene 49 g (Foeaz 73.1) e
e 18 318 (Fowar 26.9) fogsening 25-89 U 1wdwegi
55.21 U (SD =11.58) HANTIATIEVVRIFUIBABINGUATY
nsasuluavseleu (type of discharge status) ﬁamjuﬁ
ansnsandutiueaniugATu (improve) wae nquiinduty
freanurlidty (not improve)laurliadnslaey (against



advice) ¥301A8¥3n (dead) yanuduiusiutadesieg i
rdmarian Isnwlaun 8ng e seauauiEns Uunawes
Fowdon silavesdenfioenuazszaziaveulsmeua fa
MeF 1 nuinguitheiiflsefuanuiandan (GCS 13-15)
Fausiusndu Qﬂaaﬁﬂ%mmﬁawﬁamﬁaaﬂdw 10 iaaans (ICH
volume < 10 ml) LLasﬁﬂaaﬁﬁLﬁaﬂaaﬂmﬁwﬁNLamsummﬁﬂ
(small unilateral type) ndutussanurAtugesneen

= % o v Ao '
M1919N 1 ‘lJE];JuaVI’JVLIJLLaz‘ﬂ%ﬁ]Hﬂuaﬂwamaﬂﬁw&ﬂﬂiaﬂiﬂ

nauBueeaiiuddny (p-value < 0.001) dauorguazinell
damasienisnennsaimsinuifesanliuanestuegrdie
d1fny (p-value 0.355, Way 0.061A1UEA6U) UonINAgmy
Javpznaimsusulsmeniavesidesnaudliuandig
AusgaditadAtysae (p value 0.122, odds ratio 0.2, 95%

confidence interval 0.0-1.8)

Result n (%)

o odds ratio
AU 39U (N=67) ot Improve  Improve p-value (95% C)
(N=42) (N=25)

21y
<659 54 (80.6) 35 (83.3) 19 (76.0) 0.530" 1.6 (0.5,5.4)
> 651 13 (19.4) 7(16.7) 6 (24.0) 10

LA
kil 49 (73.1) 34 (80.9) 15 (60.0) 0.061 2.83(0.9,8.6)
Wi 18 (26.9) 8(19.1) 10 (40.0) L0

GCS
<13 43 (64.2) 42 (100.0 1 (4.0) <0.001 -
13-15 24 (35.8) 0(0.0) 24.(96.0)

ICH volume
<10 mlL 38 (56.7) 14 (33.33) 24 (96.0) <0.001 0.021 (<0.001,0.162)
> 10 ml 29 (43.3) 28 (66.67) 1(4.0) 1o

Type of PPH
Small unilateral type 21 (31.3) 1(2.4) 20 (80.0) <0.001 0.006 (<0.001,0.059)
Basal-tegmental, Bilateral 46 (68.7) 41 (97.6) 5 (20.0) 1.0
tegmental, Massive

LOS
< 7 days 59 (88.1) 35 (83.3) 24 (96.0) 0.242" 0.208 (0.004,1.828)
> 7 days 8(11.9) 7(16.7) 1(4.0) 10

* Fisher’s exact test

wnuUsElienuiinveniseanaInlsanguanui
{the 67 318 sennlameIuIademsEaiiy (improve)
25 918 (Fowag 37.31) ladnslesg (against advice) 27 518
(3ewaz 40.29) waxidedin (dead) 15 T18 (Foway 22.38) An
\udnduguasliadinsleegiesas 64.28 vesitaeiioon
Mnlsmeutadeweualalitu (not improve) Fsfioindu
dnduiigs uenanidmuhnguiliadinsleegidedinaely
1-2 ity

HaNsinnEeszey 3 Woulagld modify Rankin
scale (MRS score) Wiguifigulunguifonosnuuuinufen
YueLan (small unilateral type) LLazﬂéuLﬁamaaﬂ%ﬁmﬁuwu
TUaengs small unilateral type ﬁwamsﬁluﬁqagﬂumm%ﬁ
16 310 Andudosas 76.19 drungudensenuiinduiinanis
Husheglunasia 4 19 Andudosas 8.69 ftaendu small
unilateral type finsiusaiininedhadideddey (pvalue <
0.001, odds ratio 0.030, 95% confidence interval 0.005-
0.148) (M579912)
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Outcome n (%)

<l 59U L odds ratio
ANIILUT -value
(N=67) Unfavorable Favorable P (95% Cl)
N (47) N (20)
Small unilateral 1(31.3) 5(10.6) 16 (80) <0.001  0.030 (0.005,0.148)
Other type (massive, basal 46 (68.7) 42 (89.4) 4 (20) 1.0

tegmental,bilateral tegmental)

Sosad

IHenoNUIMATUENBITEAUNDUE (primary pontine
hemorrhage) Wunislusdumisfinuveslunmzidensenly
amaqﬁé’uﬁuéﬁ’ukﬂmméﬁ’uiaﬁm@aL%@%ﬂ (common site of
hypertensive intracerebral hemorrhage)’ Fatnaziinanis
Snwlsiidosnnifuuinaiivunadnazdadugudnans
svuuUsvamiiddny

Wosnddlifuumansshvianzdmiunnsden
senUsnaiuaNessziuneud Muiteiiifestaindunis
Anufounds (retrospective study) wileiiuadnvestlade
e fidenasonisnensaivedlsandsainlinissnudae
WUIN9YeLAazlsIne1UIa Chung and Park’ Anwidoumnas
lufhe 61 918 LLUQQ‘t'memﬁm‘uaqLﬁaﬂﬁaamﬂu 4 iln
oA basal tegmental, bilateral tegmental, massive, hag
small unilateral tegmental WudﬂﬁmiWﬂﬂﬁiaﬂ%imiuﬁﬂaﬂﬁ
fidenventrafervunaian (unilateral tegmental type) 2
fe¥ovay 94.1 ‘qumvwanstJLaamaamwumamauwum
d@ilng) (massive type) Honsinissentiiniiiesioeay 7.1
whifu Huang® Anwdounddlugiig 171 18 wudgdae
fiflszfunuiAndae (comatose patients) wazU3anases
Fenfieenuinnit 10 faddnsisnsinisnied 30 Ju (30-
day mortality) $egaz 100 Wessel” Anwrdounaslugie
29 au wuhithefifissduanuiandii Usinuveadend
ganuNNT ¢ faddnsuaziumiadeniioonuinadiumi
(ventral and masswe type) fwan1ssnwilad (unfavorable
outcome) UBnIINHINMINUIMBISEELY Aifnw R
mﬁﬂwfmmmamamiwsmiaﬁimiu;umaawuwamsiﬂwﬂm
nudtadendn 3 agrelaun ssé’ummiﬁﬂﬁaﬁw USuuued
Fenfieonvualnguazuiaveadeniioonifuwuu massive
MiolaonaonUIIMAUUT e Noud “

msﬁﬂmuvl,mﬁﬂmaawé’ﬂugﬂaaLﬁamaafﬂ,uaum
sesunoudlulstmeuiaumansaudisneluwsunfasnssy
Uszanmmuingteiiengiade 55.21 U engeysening 25-89 T
ddlng Jumene 49 au wands 18 au Jadesueguas
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o

wevastelifinnssienisnensalnssnwesadiduddey
dauilfeitdsmadonismensalnissnulunsanuiflaun
sauauiandusniulagld Glasgow coma scale (GCS)
USinamesfewdonuazeiinvedeniioan lagnudgUae
fifanssnwilduinguiidssduauddndftusiuaniu
(GCS13-15) nauiiiusinufewdentosndin 10 dadans
(ICH volume < 10 ml) waznauithefiidensenuuuiig
Wenrwadn (unilateral tegmental type) Ssdonadasiu
miadelussiuuud deRnmumsiushiiauiewnuih
@ﬂaaﬁﬁﬁamaammu small unilateral type fransiusaia
Sovar 76.19 wardiauanunsaiuifniinguduognadile

2Ny

ity

Pnnsfnwisnuinsveznaoulsmeuavoi
aosnaulaiupnsnsiufonds uueulsmenuiaveingunans
ShwAnayllfingu 2.72 uag 4.87 Fuanudiu agslsinu
waalumsnduturesisaoanguinnuuandeilaenut
franfleananlssmenuiafiemaualifidu (not improve)
nauthumewnnaliadaslasne (against advice) fesavay
64.28 %’ﬁLﬁﬂmﬂﬂmmsﬁwwaQﬂamﬁmﬁ’umiwmﬂsm‘kﬂ
v'iﬂ,ﬁapaﬂﬂaaﬁiaﬂmﬁm%uhhi%’ﬂm&?awiu,iﬂ osannlsl
foansliduraduniselunisquassezeniiliduaede
Tomalunssnwegrasiud

asu

nmsAnwasad WuéﬂaaLﬁamaaﬂﬁﬁmauaaizé’u
woud s1uan 67 Meiisnwlulsmerviaumansaumuiede
fifiasiansnennsainissnwleun sgauanuiandvee
(GCS) Usinawasdeudenuazednvandanfioan denuin
fhefitiansdnuilfuinguiiiseduanusdndifousdun
U (GCS 13-15) Usunaufioudontiosndn 10 adans waznay
ﬁﬂqaﬁﬁlﬁamaaﬂLmuﬁwﬁmmmmL{ﬁﬂ (unilateral tegmental
type) dlefiamueinissvey muLmauwmaﬂauuumimmm

o v

mummamauamwusmﬂm
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U (favorable outcome) Faeay 8.69 uaziindngIUTIENUY
HUae (case report) YouIdeNARNNIUNTANTANUTEINA"
v a ) Aavy v v I | oA
nugUaganunsaiinanissnundlauiazeglunduniniie
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Abstract: A Comparison Study of Physical Properties of
Dental Dam, Latex Examination Gloves and Nitrile Examination
Gloves: Tensile Strength, Elongation and Tear Strength
Properties
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*Dental department, Queen Sirikit National Institute of Child Health, Thung Phaya Thai,
Ratchathewi, Bangkok, 10400

** ***Rubber and Rubber Products Group, Division of Engineering Materials, Department
of Science Service 75/7 Thanon Rama VI, Thung Phaya Thai, Ratchathewi, Bangkok 10400
(Email: sirisanj@gmail.com)
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Background: Dental dam is essential in dentistry; however, the usage is limited due to its high price and the
need to import the product from foreign countries. Objectives: This research studied the feasibility of using the
rubber examination gloves instead of normal dental dams. The rubber examination gloves were made from natural
rubber latex (natural rubber glove) and nitrile rubber latex (nitrile rubber glove) which routinely used in dental
department. Physical properties i.e. thickness, tensile strength, elongation at break and tear strength of dental dam
are compared to those of rubber examination gloves. Methods: With using the one way ANOVA at p-value < 0.05
for statistical analysis. Results: It was found that the thickness of dental dam, natural rubber glove and nitrile rubber
glove were (0.190 + 0.005) mm, (0.109 + 0.003) mm and (0.083 + 0.004) mm, respectively. Tensile strength values
were found to be (41.0 + 1.9) MPa for dental dam, (28.2 + 1.6) MPa for nitrile rubber glove and (33.6 + 7.0) MPa for
nitrile glove. Elongation at break values were found to be (858 + 18) % for dental dam, (748 + 19) % for natural
rubber glove and (516 + 25) % for nitrile rubber glove. Tear strength values were found to be (31.0 + 4.6) N/mm for
dental dam, (45.1 + 5.8) N/mm for natural rubber glove and (7.7 + 1.4) N/mm for nitrile rubber glove. It was found
that the three sets of each physical property were significantly differences. Considering the properties needed for
dental dam application, although the dental dam possessed the highest tensile properties, these properties of natural
rubber glove and nitrile rubber glove were considered high enough for use as the dental dam. In addition, the tear
strength property of the natural rubber glove was found to be higher than that of dental dam. Conclusions: It can
therefore be concluded that the rubber examination gloves, natural rubber glove in particular, can be used instead
of the dental dams.

Keywords: Dental dam, Latex examination gloves, Nitrile examination gloves, Physical properties, Tensile

strength, Elongation, Tear strength
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AuFes fnange SagUszase: nuATedlaAnmanuduly
Hlunsldgefiossdmiuanaifadonemaunndamiens
535UR (gafiepsaniing) uaz guiloensdmsunsrnidade
msmaunndanthesdanseisialulngg (quosndlulnsd)
Faifldiduusgdlunnuniiunnssy slimauvuukuensiy
thane laevhnsifeuifioudnuaenamenn fo A
ANuALUSIRe AEaenn wazmnumunusenisin
117 YosuKLETLTa Fugsiiosnemensunmeia 2 «in
33013 1ATRNNEaRAIE3E one-way ANOVA fiszeu
Hed1Agy p-value < 0.05 W&a: WU AURUIVDILN LB
thaneiian 0.190 + 0.005) mm qafiestsading fen (0.109
+0.003) mm uag neilealulnsd den (0.083 + 0.004) mm
autRmuf LR oHuEsfRae 61 (41,0 + 1.9)
MPa gailognaaniing fifn (28.2 + 1.6) MPa uawgaiiosndlu
Insd @ (33.6 + 7.0) MPa euBaidieviavesuruetsiu
thane fien (858 + 18)% qeflentsaniing fien (748 + 19)%
wazguiloenslulnsd fie (516 + 25)% anunumusdenisin
vpvasisiuensiuthats i (31.0 + 4.6) N/mm gadiosn
awiing dlen (45.1 + 5.8) N/mm wazgailesslulngd fien (7.7
+ 1.4) N/mm Feyanan1snaaeunnyniin1sianiasuuuung
WU aulAMUANITILT AUFULIIES ANER wazAIY
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FITUVIA 1130 IUDNITUNVNEAWING (natural rubber latex
examination gloves) NARYINY N ITUYIRLIULAELITULHUENS
v ¥ a ~ al a a wa
funane Tdmuszneumaaiinldlunisudn uae drnaeauds
NN 1589 ANUAIULTIRIANUTALTaALATAINY
NUUADAITANIN NEUITLINALNULELEN WA LR
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wenantl Usswalvedunamdnenms Juinligadioens
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UNUADNITENYIA (tear strength) Fanadiegedildlunts  wiueaduihate Wusmuay waz 1dgadle 2 wladud
Anwdl 3 ¥lla (51991 1) auA winesiuihane gallents  wWisuidieu

wnndaiing wae gellonsunmdlulngd (mseit 1) el

a @ o Al =
M13199 1 Tagsegenldlunisinm
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wiindoE19 8o
UHUE9UEaY Sanctuary Dental Dam (Medium Gauge)
A s @ s a o i 3 & a 1
gaflen1sunndaniing Asnsalnand anwinduiialududs
gadlomsunmelulvsd mansalnand lulvsduinlaifinds
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SHI TRANG

JUN 3 deggeilonsunmglulngd

NSANIANBALNIINIEATN

1. ANUAIULIIAY (tensile strength) wazAILEn
(elongation)

Awsuuseis Wumsiaussisgeanilifsdntanou
PpsFeiuindeesTagtiu daueBaiiums s
qaqﬂﬁ‘iaammsaﬁﬂm’ﬂﬁauﬁqﬁ;mﬁ%wmaummﬁmﬁmﬁEJU

o

AUszezl3uAY (sauge length) NSVARBULIIAILAZAIUER
TinguszasiiioTanuandfinnuduniuvesiansionsem

q
<

Juusgleniluniseenwuu waznsdentdianimungauiu
dnwaurnsidau Tunsnegevazilunisidusefadunagey

Y] ¢ v < = ° =] =
sUduadmenlumsAsaiianef 500 mm/min A
Fuilvigneenuazvinlufian usamgeEn o wTunaaeuy
219 (Force e T78u) Msmeiuivtnsnvediunaaay
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T#A309 Universal testing machine with optical extensometer 8o Zwick iq'u Z005 (g'ﬂ‘ﬁl 7)

Zwick | Zoos

3‘1]17; 7 Tensile testing machine Zwick Z005 equipped with optical extensometer

AMSUIAAMUAIULIIAG AR LATAUATULTIEN

Wa

nMsnageUAIMLY wuiiALedY uazdaudeauy
117551U YesuHuEatuLa1s T (0.190 + 0.005) mm gafio
gensumdaniing Sewiriu (0.109 = 0.003) mm galle
nsunnglulnsd dewiiu (0.083 = 0.004) mm

MIMAFDUANNEIULSIAY WUT wudeiede way
drudenuuinasgiu vesususstuians Sawinfu @1.0
+ 1.9) MPa geflognsnisunndaniing danviidu (282 +
1.6) MPa gafien1suwnndlulvsd fidiniu (33.6 < 7.0) MPa

nmsnadeuaNdn wuiiALady war drudeauy
1RSI vesuRLenstuthats Sy (858 + 18) % gaflo
gnsumdaniing fanviniu (748 + 19) % gellonsunnd

Tulnsd GAwiiv (516 = 25) % uag NM1INAROUANUNUMNY
fonsdnuin wuinAeds uay drudeuunnsgiu ves
wiugnafuiiane Sy (31.0 + 4.6) N/mm gailesns
nsunndaning dawvadu (45.1 = 5.8) N/mm gaile
msunmglulngd dawiiu (7.7 £ 1.4) N/mm
Foyafinsuanuasuuuund ethngusnetna uu
gatuthans geflestsnisunmdanding way gaflenisunne
lulnsauniasziauuana1egans one-way ANOVA A1
seduTTEdFaNEdiAf p-value < 0.05 WU AN AN
ATULTIFN AUEA UAZAIUNUNIUABNITANYIN VDINGY

o v

Free1avs 3 3l dauuanasesislitedfy (119199 2)




M13199 2 Toya ALaRY kA dIuTEUULINATIIL Y8 ANMU AINAULSIAY lWeslguinuEalev1n LarAumun I
fian15ANUIN vasudaznauieEs 1UaliR one-way ANOVA Aseiutisd1fynieadan p-value < 0.05

Fragnedidnen
ANBAIZNIINEAW whugneiuiane geilognsnisunwndaniing  gefienisunmdlulnsg p-value
n=40 n=40 n=40
Thickness (mm) 0.190 + 0.005 0.109 + 0.003 0.083 + 0.004 .000
Tensile strength (MPa) 41.0 £ 1.9 282+ 1.6 33.6 £7.0 .000
Elongation (%) 858 + 18 748 + 19 516 + 25 .000
Tear strength (N/mm) 31.0 + 4.6 451+ 58 7T7T+14 .000
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gailounngnsaesrinUszuadonnin uazlinaaudfniiy
v = a =1 = - = o
FULSIRT UazALEn g waslelUSeuiieuiunsgu
NINARKHULNSAUEIATY (Sanctuary health 1SO 9001 wag
ISO 13485) FelafmuarIAUATLLSIRIEaT 137 24 MPa
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Afnsimualinnn® fadraganannswasdieldlusmusiu
TuansINlnenss sarUsEnaUTesiug iU aeUTENO UMY
& a = a . £ o § va 1
WesnssssuvAunuazilansdy (fillers) dosvilndainiu
FULIIAY UagAUBAZININ
o % =) & @ s =)
dmsugalienmsunndaing wazgailonisunndly
38 fAANUATULTIF (28.2 + 1.6) MPa Wag (33.6 + 7.0)
MPa MuEWU B41NNTIAIAUFIULTIRWNZAVDININTTIY
MINAALAUYAULNANY N TN T UNTAULT RIS
geflensunmguiinaniing wazgalionsunmdlulved fithin
nageulnnaudinisiulsadaiisamedmiunisldauunu
wHUBAUEIATY
WeRansanmudnasiiuinusuensiuhaneaanse
gadligeanuseann 8.6 WinvesANHEISURUNOUNTY
1 = c =3 [ = & A 14
10 drugaliensunmdaiinduazgailownndlulnsd 8ala
UTZU04 7.5 191 LAz 5.2 191 UaIAU oW NSUILKNLENY
futhanglUldnuaziuindnsadieglugie 0.5 - 1 wihda
Wil dsluauaniiduanugaiiddielainldddawindu
ANAUATULTIA
AMANTRAMUATULITIRILATANEAYDIIL BT
'3 & e 2 saa 1 o ' ' o
windannnduazgeownmnglulnsdndaminiusuensiu
gt dunannanniswanglesnmienisunndalglu
n1531adelsA 3o latex examination gloves Inevialy gaile
Mndnludszmedlve fndnszmunuunasgududlndulymy
WINTFIUHARSUTQRAMNTTH Hon. 1056 Ly 1-2556 : nile
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Abstract: The Evaluation of Entrance Surface Air Kerma from
Conventional Diagnostic Radiography in Prasat Neurological
Institute Using Dose Area Product Values
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Department of Neuroradiology, Prasat Neurological Institute, Thung Phayathai, Ratchathewi,
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Background: Entrance skin dose (ESD) from conventional diagnostic radiographic examination should be
measured for radiation protection to the patient. Objective: To evaluate the ESD in term of Entrance Surface Air
Kerma (ESAK) of the patients underwent conventional diagnostic radiography examinations at Prasat Neurological
Institute to compare with the diagnostic reference levels (DRLs) of the International Atomic Energy Agency (IAEA) and
the previous studies. Methods: The ESAK had been calculated using Dose Area Product (DAP) values and Backscatter
factor from totally 100 patients of skull, chest, abdomen, lumbar spine and pelvis radiography. Results: The mean
and standard deviation of ESAK were 0.91+0.48 mGy for antero-posterior (AP) skull, 0.70+0.42 mGy for lateral (LAT)
skull, 0.08+0.01 mGy for postero-anterior (PA) chest, 0.46+0.21 mGy for AP abdomen, 1.67+0.85 mGy for AP lumbar
spine, 3.31+0.80 mGy for LAT lumbar spine and 0.62+0.23 mGy for AP pelvis. The mean ESAK of the patients in
this study was statistically significant lower than the mean ESAK of IAEA and comparable references ESAK values
published in the literature. The 3" quartiles of this study also lower than the DRLs of IAEA. Conclusion: Patient
skin dose derived from conventional diagnostic radiography examination using exposure parameter settings in our
institute was lower than the DRLs.

Keywords: Entrance Skin Dose (ESD), Entrance Surface Air Kerma (ESAK), Dose Area Product (DAP), Diagnostic
Reference Levels (DRLs)

UNAQ&io W58 M1 lateral (LAT) winfiu 0.70+0.42 fadinse nyenyin
Dinda: U%mzu%’qﬁﬁﬁaéﬂaaﬁié’%’umﬂmsmElm‘w postero-anterior (PA) WU 0.08+0.01 Tadlnsd voeias
$ad3fedumslafunistnanilotesiudunsieansed v AP winfu 0.46+0.21 Tadunse nszgndumduenyin
Faquszaad: eUseiluuiunudidfiiivesfUasfinniu AP Wiy 1.67+0.85 fadinsd w1 LAT wihfu 3.31+0.80
nsgrennsed@idadeinluluaoTulszaminedmiu - Sadnsd LaENIEANTINTILN AP WU 0.62+0.23 Tadinse
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Uimadiwdwﬂszmmmsmui%’aﬁm B3 i Usugseninaseinaegeailledfynieadia (p<0.001) wag
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U99Aiused (International Commission on Radiological
Protection: ICRP)' LagNUNMINGINUUTHNINTENINUTENA
(International Atomic Energy Agency: IAEA)* wugiilwlgan
Entrance Surface Air Kerma (ESAK) iusiiwansdeuSuna
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1. Ip30alenaLsdAInoauT Siemens Fu Ysio

2. Winssd@viia ionization chamber detector-dose
area product meter (Transparent Kerma X-plus CAN
system) aﬂoﬁgqagiﬁnmﬂaaﬁmma%mawaamaﬂ‘mé
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4. yinmyinsrezanraenionelsdiarEie (source
to skin distance: SSD) YosduRiayyinsENen S EINady
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(exposure) Aldluaatuusyaninel (ns1adi 1)
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Toun au1nased (field size) szzaInrasaLONLIoHf
Funm (source to image receptor distance; SID) sz8310
yaeAENTIERRIEUE (SSD) uarANAguUIINS AU
(0AP) asluuuutudindoya

7. MwinmASunassdlueina s suviargUae

anaun1sh (1)
K,= DAP/Area of field size................ (1)

e K, Aie Usunausadluenie o siuvilsiagidie DAP
= 1 a v a v dy = 1 [ a a c
fa AmaRuUsIuTEtuIunds duladinsdnsauns
(mGym?) uaz Area of field size Aig NNV SdNRIE U

Tvhedunsnauns (m?)
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naunsh (2)

ESAK = Ki X BSF.....cocoiiiiiiiiccnes 2)

1l ESAK @ U%mm%’qﬁﬁﬁa@’ﬂ’mﬁmuﬁalﬁu

Wuladinsduwas BSF Ae AwAUSunusidnseianadu dmsu

AT TEAAUSINUSENSEIR9naU skull=1.36 chest=1.46

abdomen=1.41 lumbar spine=1.42 gy pelvis=1.39 a1y

a a s =~ 2 U X o I a L a 1
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Radiography Projection Bucky kVp mAs AEC FS SID
mode (inch) (inch)
Skull AP/PA Wall 73 - Yes 12x10 36.5
Table 73 22 No 12x10 40
LAT Wall 66 - Yes 12x10 45
Table 70 20 No 12x10 40
Cross table 70 16 No 12x10 40
Non-Bucky
Chest PA Wall 105 - Yes 17x15 72
AP Table 90 - Yes 17x14 a7
Abdomen AP Wall 81 - Yes 17x14 45
Table 81 - Yes 17x14 a5
Lumbar spine AP Wall 81 - Yes 17x9 41.5
Table 75 - Yes 17x9 41.5
LAT Wall 90 50 No 17x9 41.5
Table 90 25 No 17x9 41.5
Pelvis AP Table 77 - Yes 14x14 a5

MUBLR: AP: Antero-posterior projection PA; Postero-anterior projection, LAT: Lateral projection,

kVp: kilovoltage peak (A3

ﬁﬁaﬁﬂéwaaﬂgqqm), mAs: milliampere-seconds (ma@mﬂsmaﬁmam), FS: field size, SID: Source to image receptor distance

AEC: Automatic exposure control — leld AEC mode f1 mAs aesfupsmludia
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M13197 2 YeyarUae Aade Andeauuinnsgiuuasideved 91y AnuieAndvaangsgn (kVp) HaamnIsuaiulia (mAs)

Aa v

ANUNUITDID I ILNIEN N NanaUTINASETUNUN (DAP) warUSunusadnidie (ESAK) Alasuainnis
e msdlunsazeioay

2z ¥ n 21y (V) kVp mAs AUNYT (BY.)  DAP (uGym?) ESAK (mGy)
F/M  Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

(A1) Range Range Range Range Range Range

Skull AP 11/9 48 73.7 11.8 21.1 38.2 0.91
(16.4) (1.3) (7.2) (1.9) (24.6) (0.48)

20-83 72.9-74.8 3.3-22.1 17.8-24.6 12.3-83.2 0.29-1.80

LAT 11/9 48 68.5 10.7 19.85 29.1 0.70

(16.4) (3.9) (5.0) (1.8) (21.6) (0.42)

20-83 64.8-74.8 4.8-22.1 17.0-24.6 6.64-55.9 0.21-1.80

Chest PA  9/11 49 1.9 24.86 8.05 0.08
(13.4) 104.9° (0.3) (1.9) (1.4) (0.01)

24-78 1.5-2.8 21.6-27.8 6.5-9.5 0.06-0.12

Abdomen AP  7/13 55 7.8 25.6 46.1 0.46
(18.6) 80.9° (3.5) (4.0) (20.7) (0.21)

20-84 3.5-16.1 17.5-35.8 20.8-92.3 0.19-0.92

AP 11/9 50 80.3 18.0 26.8 72.9 1.67

Lumbar (11.2) (1.9) (8.4) (3.6) (38.7) (0.85)
spine 32-68 74.8-80.9 3.9-40.0 20.1-32.5 12.9-184.6 0.24-3.95
LAT 11/9 50 88.1 41.9 35.7 135.4 3.31

(11.2) (2.5) (10.4) (2.8) (30.6) (0.80)

32-68 82.8-89.8 (20.1-50.1) 30.2-39.1 88.3-191.6 1.85-4.57

Pelvis AP 10/10 63 76.8 9.0 23.4 52.7 0.62
(17.4) (1.6) (2.7) (3.3) (17.9) (0.23)

22-98 72.9-80.9 5.4-13.7 20.1-29.5 28.3-89.6 0.31-1.05

NUBLNR: N: ’«i’ﬁmué’ﬂ’m F: Female M: Male AP: Antero-posterior projection  PA: Postero-anterior projection, LAT: Lateral

projection, KVp: AYANANEMaDAZIEn, mAs: NaAnNTELATULIAT, DAP: NaaaUSinausadiuiug, ESAK: UsinauSsdiniagihe * kvp daider

WiuifsuanisvesUSinasdniaithereantside  wuuunfiuaz Wilcoxon signed ranks test Tudeyaidunis

19

& A v aaa a % i | a 44'
UfuiUSinasadntawaevemunnsndsnulsingsening - waswanuuuliun® (anseil 3)
Uszineisae one sample t-test lunsdifeyaifuniswanuas



713197 3 WiguiflsuAtaievesUSnausEniagthevesmTideliumusinussaniuaferemuisnsndsnulsiny senin
Uszwneinag (IAEA) one sample t-test ag Wilcoxon signed ranks test

voeUSuuSadNHagUe (mGy)

2987 Vinfighennged M93Sed IAEA o
Mean (SD) Mean difference 95% Cl Mean
Skull AP/PA 0.91(0.48) 241 <0.001"
LAT 0.70 (0.42) - -
Chest PA 0.08 (0.01) 0.33 <0.001
Abdomen AP 0.46 (0.21) 3.163  3.261, 3.065 3.64 <0.001
Lumbar spine AP 1.67 (0.85) 4.07 <0.001"
LAT 3.31 (0.80) 5.147  5.520,4.773 8.53 <0.001
Pelvis AP 0.62 (0.23) 3.039 3.145,2.932 3.68 <0.001

IAEA: nunMINAsuUsIngseialsene, - Lifideya, *naaeudieadid Wilcoxon signed ranks test tesainilunisuasuanuuuliund

HaN1SLUSBUTIBUAAER (Min) A1gedn (max) Aadie  USuausedvesdinduasiasesdiounmdlugUlsaulned

rd

(mean) AdesuuunggIu (SD) wag Adeblngd 3 (3¢ lasumsdrenmssd@itademilvlulsmenuia (5199 4)

v
L

quartile) ¥03UsAFIENRIYIINATITeATIHTUAN

713199 4 WSBULiBUAT min, max, mean SD uag 3" quartile vaUSinuTdNEE U eveInTIdeiiumuiinusadsads
fdrlagdninssduaziasasdiounnd nsudnemansnisunng’ luniiedadinge (mGy)

27872 i ASANEI Min Max Mean SD 3" Quartile

Skull AP/PA nIUING* 0.10 6.44 1.87 1.34 2.62
mMeidei 0.29 1.80 0.91 0.48 138

LAT NN 0.18 7.46 1.60 1.19 2.10

MaYdei 0.21 1.80 0.70 0.42 0.98

Chest PA NTUANE 0.027 1.92 0.23 0.21 0.29
MeYded 0.06 0.12 0.08 0.01 0.09

Abdomen AP NN 0.17 9.14 2.79 1.87 3.80
Meiaed 0.19 0.92 0.46 0.21 0.60

Lumbar spine AP ASUING 0.16 7.82 2.81 1.74 3.77
M3 0.24 3.95 1.67 0.85 2.23

LAT NG 0.66 25.28 7.22 4.96 9.77

mMeided 1.85 4.57 3.31 0.80 3.85

Pelvis AP NTUAINE 0.18 9.85 2.43 1.67 3.11
mMe3ded 0.31 1.05 0.62 0.23 0.79

AP: Antero-posterior projection, PA: Postero-anterior projection, LAT: Lateral projection
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HansiUSBuisuARdY (1371971 5) uazAndelndd 3 (131971 6) vesSinausadningtievesideliunisfinm

A & !
due ilunazsinguseme

713199 5 WBuiguARReveUTINUTENRE 8 veIN1T

o

il

9 =2

UAIANYIDUY

ARGV IlsuIusE R (Badnsd)

2387 i1 v
A153989d  Singkavongsay M Wanai 2 Buncharat ** Hart *
Skull AP/PA 0.91 0.72 4.4 2.69 1.8
LAT 0.70 0.48 3.28 2.14 1.1
Chest PA 0.08 0.16 0.29 0.23 0.12
Abdomen AP 0.46 1.34 2.86 3.60 3.6
Lumbar spine AP 1.67 1.49 2.98 4.14 4.6
LAT 3.31 3.28 10.30 10.94 7.9
Pelvis AP 0.62 1.26 1.62 3.42 3.2
AP: Antero-posterior projection, PA: Postero-anterior projection, LAT: Lateral projection
aasil 6 WisuifleuAmelndd 3 Suam%mm%’aﬁﬁﬁqéﬂaa‘uaﬂmﬁ Seiltunsfinundun
AArelndil 3 vesUFunmuedifn @adinsg
oIee m ms3seil Singkavongsay " Wanai'? Buncharat”  Hart" Japan® IAEA™
Skull AP/PA 1.38 0.73 5.22 4.05 1.8 3.0 5.0
LAT 0.98 0.59 3.57 3.21 1.1 2.0 3.0
Chest PA 0.09 0.19 0.36 0.28 0.15 0.3 0.4
Abdomen AP 0.60 1.63 3.68 4.68 4.4 3.0 10.0
Lumbar AP 2.23 2.15 3.16 6.13 5.7 4.0 10.0
spine LAT 3.85 4.91 12.69 14.65 10.0 11.0 30.0
Pelvis AP 0.79 1.81 2.06 5.35 3.9 3.0 10.0

AP: Antero-posterior projection, PA: Postero-anterior projection, LAT: Lateral projection
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drunglvanfsue 1539eN Yaevies nszgndunddiueILay
nsegnidenaunAwnlinAmanaUTINASETUNUARY
¥ A v ° & & aa A |
dtheilannnsaun Fuduitnsideuaragninniinig
Tolagnsafidunisingiie M3finwives Owasirikul'” wans
IiudrAaguUsuasdiuiuiiaunsaduldussanm
ANUSHSaENRAA sEAuUSUNSsd@NRae1e9etulseenns
(gidance levels) AaAmalvaf 3 YasUSunuS@nmg IAEA
fvualimduaisredaiioasuanitinatenmssdinaselu
AthefdvunannsgununguUsEnsiy dnssdnisunme

5 1 [ % 1 1 [ L3 &
faAengluiges lokn Anuadngasatenase (KVp) way

v v

ANTEUAVIARNARLIAT (MAs) agluinaurinvsnyauvisels visil
- 9 Yy v Saa a o
wiedesiunislasulsunausedniagaiuarudndy
P o = a U aaa v P
INNITANYINUINANAYYDIUINIUNENRNINUIUN
grennsidvesnsegndundsdiuietvzasfianiiosnnidu

2lpgfilmnumungafian AN TELanaonAnLIa1aTaIN

a

AaniiaUSeuisuiuaedzdiuduy Tuuusinisaneniw

u; a a a o aAda o a Py 9
FednswenvziianaferesUsunasdntiign Weanld
NMIASANBNGINLRSUUU high kVp technique MidA1A1M
AadndvraanlonlsdgaLasANIEuaNasAaAMLIAN el

o

ANUN5ANBUTUAULANAN9YDI TEILATANUNUILY LA

o Ada v

ulad YadudrdgitinasieUsunassdniagUiee malianis
AIANAILANANSNaDALDNBLITWAT AN TLLAVIADARRLIAT




wigauivvuagievesindadnisunng iellaniniidl
AunmAasaidadelsaliuazdUaelasuusunusdies
PN PN
ngn (11319 2)

NANISNAABUNISEDRAAY one-sample t-test uag
Wilcoxon signed ranks test wuindnade Usinasadiniagioe
VORI LAINIIANRRYVRINUNMINEINUUTINYTENIN

o a

Uszmel (IAEA) egeiituddynneada (p<0.001) lunneduy

o

1Y

fivniserenmssditeds (ms19f 3) wazran1sITedanudn
AeasuazAelndd 3 vesnsAnwiEaninawesdiin
$eduazpIosiiounndnsuingrmansnisunnd Aldviinis
ivdeyaseiuuiunmiddnedenisaienmsdidadedae
wSnenuseily (diagnostic reference level in general
radiography) veUaeaulny (P37971 4)
nan1sisuiisufusuidedunulinedees
Usinasediinvesnisanenmiedsdadanaudseiien
srnilunsisen YBDWALNTLANTINTIY UadlAgandn
Tunglyandswruaznseandundediuiednnauifeves
Singkavongsay"! meﬁLa?al&mmﬂ%mm%’aﬁﬁﬁaﬁjﬂwwﬂﬁmz
fvmsanenmseditesuvesnudduinamninemiseves
Wanai'? Buncharat® uaz Hart™ (ms19fi 5) wWisuidfleusn
AT 3 veaUinadsdifiafunuiseiunud kaen

¥ |
Ay aAa 1 o

NUATBULAINININIUITEVRS Singkavongsay' Tunsasen
Y8a9199 NIEQITINTIULAENIEYNAUNAIdIweIlUY1 LAT
waislagendntunsinanfsuruaznszgndundadiuedlumii
AP WSaULBUNaAUIUAYBYO Wanai'? Buncharat' Hart™
Japan Association on Radiological Protection in Medicine ™
wavUSina @finadesninandnsdaves IAEAY mmelnd
7l 3 vesnuAdeiavhndlunneteir wandvidiuiunede
Tunsieanendlmyesiioldlunisaronnsedidedelng
ﬁﬂ%@ﬁﬂmmwEiﬁuaﬂamﬁuﬂixmw%mawag”luLﬂmsm’ﬁquﬂsau
Livi ol uuTunassdiaafunitdmasgiu (1
il 6)
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Background: Medical treatment for pediatric patients who had epilepsy could be incomplete due to interrupted
visits for antiepileptic prescriptions or coverage restrictions by health insurance schemes. Studies on continuity in
the use of antiepileptics as measured by medicine possession ratio (MPR) were scarce. Method: This study was a
retrospective data analysis aiming for estimating the MPR of antiepileptics across insurance schemes and determining
independent factors associated with variation in the MPR. The study patients were children with epilepsy who visited
the study hospital and were prescribed with antiepileptics during 1 January 2012 to 31 December 2017. The mean MPR
for each insurance scheme were calculated and analyzed factors associated with the MPR, using a linear regression.
Results: On average, the MPR of antiepileptics during six years of the study period was 63.3% (SD, 29.9%). Patients
covered by ‘Disability Scheme (DS)’ and those in transition from Universal Coverage Scheme (UCS) to DS had a higher
MPR than other schemes. Based on linear regression analysis, patients under the DS had 7.0 percentage (%) point
higher in MPR than those under the UCS with cross-zone referrals (p<0.05). Patients receiving the antiepileptics for
a duration of five years or above had a higher MPR than those with the window periods between the first and the
last antiepileptic prescriptions of up to one year by 27.1% points (p<0.05). Patient’s domicile was not statistically
associated with the antiepileptic MPR (p=0.766). Conclusions: Pediatric patients with epilepsy varied with respect
to MPR, dependent on health insurance schemes and window periods between the earliest and latest prescriptions
of the antiepileptic prescriptions.

Keywords: Medicine possession ratio, MPR, Epilepsy, Antiepileptic
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$iie wadlifinsAneisessnnisaseunsesen (medicine
possession ratio, MPR) aidusdiaiianunsavenldin
dtglasuendesiismesanisinuvield dnguszad:
WieUszuan1ssnsnisaseuasesedunstnlaeiUieu
\Wousenindninsinemenuna 35015 msenenidunis
Aaszndeyauuudound wazmasedifanuduiusiu
ALY T INIsATEUATRteN fihefidnwAeidnlsn
audniuldusnsuaglgsumsdddendaus 1 unsien na.
2555 fia 31 §unAn w.A. 2560 (72 ipiow) Iasizvideyalag
AUIAALRAEY0I8RIINNIATEUATEIENE WS ULAaTAVSNNS
S wagdneiladefiduiusiusnsnisnseunseseilag
THaun1sonnesdaudunss (inear regression) wa: Tngiade
M31N1IATEUATENEIE M ULIFUNSTNIneTanlugI9Ian
6 ViidnwAndusesas 633 (SD,29.9%) winlshaudnavs
Tnsfins wazsiinlsaaudniifinswaeudvsantasnondu
Unsfinns fenmsaseunsesrmudnlneiadogeninans
M3snedu wamsdesmeidadefinnuieadostusnns
AsBUATBILIAUTAMmIBANNSannBELBAEY WU RnlsAaY
FnansinsinisionsinsaseuasesedutnuInnIAnlsa
andnavisdsmesdsiusnivaiusenuiedingiade 7.0 9
(%point) (p<0.05) waziinispaudniiunsugnunnnd 53 §as
mMsnseuAsEEutnunnILinTsAautn T Suseeni
3wy 1 Tlaeiads 27.1 point) (p<0.05) vauziREafu
ﬂﬁaﬁaagﬁéwLm"lﬁ,iﬁmmLﬁaaﬁﬂ’aqﬁué’mswmimaumaa
edudn (p=0.766) a3U: inlsaaudnusazdnsnissnuil
SnsmseunsetEfudnuAneiy Tufuansnssnviuay
syognalunsidendudiny

o o v o

AEARY: Sns1N1IATEUATEIE Liraudn e1Funstn

unth
TsreudnidulsaiFefmsssuulszamitdmanseny
sortaend1 50 Auauiilan dnvarenmsdndizuasyiilg
lianansomuaumaedeulmvssiuneld warunandien
fnsagydeaivaznisaivaunmsvinnuresldtenseing
Yaanesueg' ndeyanuin TuwdazUiiussmnsuszanu
2.4 EruauldFumsitadeidulseautn Tulssmaiiiseld
gonudnfidurelvdlsaaudnussanns 30-50 AudeUsEdINg
100,000 au Tuvaziivszinaiidselddmieiunaisoad
fuaelmiAnduninaeai wanfioufosay 80 vesftaelsn
andnendveglutszmaiinsgldsuaziunans sieraia
Mnszmamaiiandennn wu lsmnande mmdes
TunsifngiRnuuiesnuy anudesinnisaaen wie
Tassadaitugumanmsumd™ lussmefsdaiaunian
gnlumsifngthelsaandnselvsisnnninssmadiiaunud
wazdnnulufufivuuninnndt Senmsfnuluiuiiuun

Guaql‘wEJWU’jwﬁé’m']mm%;ﬂsumﬂ'ﬁlﬁ@l‘iﬂau%ﬂ’lunﬂmjumq
Wiy 7.2 audauserng 1,000 Au diuludininissieay
guAnsallun1siinlsaautnegf 41-187 AusaUsyns 1 uau
1l C% 3 1 =] 4 =
aumal warsnnulunndrsiudusn® nmsAnunitulsemelne
' | A A o A = a P
WU Yaeneinuhiennstnanniign fie 5 - 9 Ulnedianugn
17.0 AusioUszyng 1,000 AL’
NansENUsamIAnlsAaLtNARTaiuUIaNIe 30l way
Asound lngane 1. Mmuailgauwaznisiseus (leaming
and academic) wui1 amunnseaneauaRtyyluna
a P a 6 & & a a a a o
nsgnuinulavesiian® wnwaidazinnuiaunfneaiv
aursaudmsenuaulaluiiesnnsg esniuanund’
Wawin1sandn® lgmmissnunissew’ 2. aueisuaiiay
NOANIIU (emotion and behaviors) NUAURAUNANIIATL
Inlavensniionnisindedesar 34.6 luvaurhininluuay
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muaeuity JynmensuaivazngAnssuluinlsaau
4n dinnuves oA Fuad mnadnnivnaiuiniu wgavda

vaa

qu1Sdu uayn13d uenand dmudn gnllennislsaay

U aa 1% ) = Y = YV a a 1
dngniiadeidulsaduaiifesesay 33 uwaziauAnaze
fnefiefesaz 20° 3. duasauaty Weuwl {UnATes audl
Aadandva SEndunise wazdesundueldanelunis
SAWTILALTU Y LANANSENUNINUAENLNS0anadlATINLAN
l9sunissnweeagnis
U v [ v aa v

mssnwgtennlsaautnivansds n1slienniuau
9115819n (antiepileptic drugs, AEDs) tdun1sSnwman
vodlsraudn uadsdlgUisunemeiilasunissnwidige
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fadevinsyiuihliiinenstn anuesen NMseaueu N3
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audnalulng Sosas 92.70 SulssvueegsaLENe Souaz
7.30 Suuszmugnegaliainane Jsanuaiinlale
q_) 1 v v v C% v
Fudsenuen wui Sewaz 4.55 Wlauasiamutn Sevay
2.27 SIMUANDUNIATIAANLA? %30 FNTNNITINBID
fuaevin WiAededndnvesnisiasuen’ Ae gUaednlngld
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MsmenuadudaiaviligUisdesdsrldielunisdums
1nFulunisusuen uenaind Ssmuiimssueniutnlulsay
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n3snn gdludtaeFesmandudeddesiaiosetdlsnay
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sUsuunsiteidunisfnurdoundudanssaun
(retrospective study) lagdayananualaaingiudeya
dudnseindiUisuen aa1duguaiminuieyfumsndil
= Y o LY & a o v A Y oo
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Therapeutic Chemical Classification System, ATC code)
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Foyaillsismmadusimiomslnseiviniy faidlds
au Al fsayan g8 I8NTT Lai1un15TUTeIN
AMYNTINNITITEETIIMAZNTITElUNYEY aanduaunimdn
Wi B3 wazmsnenukansinwazlifideyalad
anansnszydvigtheld uitzuanseanuluguvednsinis
AT9UATBIYN (medicine possession ratio, MPR) Feamidus

vavenlaidiaelasumsdiemnndesivitla Tagdmanen

HaTINTRIIUIN TR lisuMIdtldnsansnauiisnsaneunsaanying x 100

uniuresnisddldensusnauieesneunsianting

MPR iy 100 wanedt gurglasuenasudumuimun

MPR toendn 100 wanein gUaeldsundesifiuluonaiinainnshiunsveiauimun

MPR 110131 100 waned1 glaelasugnmnniiulderainanmsinivedeuniivun

nauUszMsiAne wdadu 4 ngu leun
ngui 1 JUhednsinmesdsinueniun

(SUBNPIBAULDI)

)
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UreAnsUnmesdeiluiun
AU dnSUnIinig
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o
=) =i
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AUreNUAeuANSIEnInnsinw fe

]

Q‘L'Jaaﬁﬁﬂ’ﬁiaué'wmn?m%ﬁ’mwamﬁu
URINAITIZNINSUNITTNN
Tumiﬁﬂmﬁ%ﬂﬂquﬁﬂaaﬁw%ﬁmwaadaﬁquaﬂ
waitsuemslusudd LLazN:‘L'J’JEJValJ/Q 4 nqudaslasunis
adelsadulsraudnaiusia International Statistical
Classification of Diseases and Related Health Problems
Tenth Revision (ICD -10) A8 G40.0 - G41.9 115UN153AWN
Tugnugunminuiafums3d PR 1 unsiau
.7 2555 019 L1ABUSUINAN W.A. 2560 (Szuziian 72 Whoudou
&) uazsosldFumssnwisengu orildinuilsnaudn Ae
NO3A Antiepileptic drug Failsiaen Festeluil
NO3AA: Barbiturates and derivatives
NO3AB: Hydantoin derivatives
NO3AE: Benzodiazepine derivatives
NO3AF: Carboxamide derivatives
NO3AG: Fatty acid derivatives
NO3AX: Other antiepileptics
Failffthennaefeddsuofuraioatuudiegis
Yow 3 afa SadunasinisAnuni

100 | 21sa1snsuNISIwWnE

nsAnwiaszinisadadaelusunsu STATA Tu
NMIANNUNNEDS InedlfuUsau (independent variable)
yoamsiny Ao Anwairiiugiuresszeins Hud e 01y
i B sumssnuadaun Fasmesmsiniue menns
1714 Tnutnnadnsnssnem e ilagldatfidamssaun
Toun 917U wazsesas d@rumlusniu (dependent variable)
Ae dmINnTATEUATDIBIVBIEIlIAaNdnIDUAnlsAANTN
wiazdnsn1ssnu Aiaseilneldadfussens Ao Aade uas
drudeauunnsgiu maveaouruduiussEnInauUs
ARTEAFIE ttest dmFumuusiunil 2 nau leun e uaz
giidun lumsiieseigimunglidiunilerIeuiiie
steingd fie nunNEUAsLaYUIHMMEa ety
1 TnwitufinganmumunsuasSuama wimualiduiiud
VRIIMTANTUNNUNIUAT aynTUTINIG Uunys Unusiil
unsUg uazasmsanns wazimuslivindy 0 eidunsd
Su uUssuiimaennlnsziauduS sy auUs
§8 one-way ANOVA dunisinwimiadefinnuiiendes
AUsnIINIIATEUATEIILTNTIATIZRMEELNISONDO BT
W (linear regression) ULAWBRILAUTLUULUUIA kAL
Freaandeiu 95%
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Unesdsn  Unsnas  URSAUNNIS Q’ﬂ'wﬁm?iﬂu 39
uaniun Suen  deAalutn angszninens
AnwazUszeng Aawauies fnwn p-value’
Au (Bowaz) au (Gowaz) au (Govay)  au (Gewaz)  au (Gowaz)
N = 544 N = 186 N = 461 N =211 N = 1402
WA (Au) <0.001
618 280 (51.5) 83 (44.6) 270 (58.6) 110 (52.1) 743 (53.0)
YA 264 (48.5) 103 (55.4) 191 (41.4) 101 (47.9) 659 (47.0)
91y @), 1ade (SD) 8.4 (5.1) 7.5(4.8) 9.3 (5.6) 4.7 (3.0) 8.0 (5.2)
ngua1y (AY) <0.001
<59 180 (33.1) 67 (36.0) 122 (26.5) 141 (66.8) 510 (36.4)
6-121 236 (43.4) 84 (45.2) 232 (50.3) 62 (29.4) 614 (43.8)
>137 128 (23.5) 35(18.8) 107 (23.2) 8(3.8) 278 (19.8)
afiau (Au) <0.001
NTUNNUNIUAT 0(0.0) 186 (100.0) 138 (30.0) 52 (24.6) 376 (26.8)
Uuna 205 (37.7) 0(0.0) 109 (23.6) 51 (24.2) 365 (26.0)
FNTINIA 339 (62.3) 0(0.0) 214 (46.4) 108 (51.2) 661 (47.2)
Yidhsumsinenadausn (aw) <0.001
W.A. 2555 230 (42.3) 61 (32.8) 278 (60.3) 93 (44.1) 662 (47.2)
W.A. 2556 107 (19.7) 21 (11.3) 55(11.9) 49 (23.2) 232 (16.6)
W.A. 2557 99 (18.2) 26 (13.9) 52 (11.3) 35 (16.6) 212 (15.1)
W.A. 2558 55(10.1) 31 (16.7) 30 (6.5) 26 (12.3) 142 (10.1)
W.A. 2559 33 (6.0) 26 (14.0) 32(7.0) 7(3.3) 98 (7.0)
W.A. 2560 20 (3.7) 21(11.3) 14 (3.0) 1 (0.5) 56 (4.0)
°zh~1nmé’?\iu,c-fiﬂ%y’el,lsnﬁm%"%iflqﬂﬁ%'ua'l (AW) <0.001
Hosnimsewminiu 1 166 (30.6) 76 (41.0) 62 (13.4) 10 (4.7) 314 (22.4)
NI 18329 134 (24.6)  41(22.0) 69 (15.0) 21 (10.0) 265 (18.9)
11NN 2 89 3 Y 109 (20.0) 31 (16.7) 74 (16.1) 42 (19.9) 256 (18.3)
1NN 3894 Y 60 (11.0) 14.(7.5) 65 (14.1) 50 (23.7) 189 (13.5)
NN 4 a5 Y 42 (1.7) 17.9.1) 103 (19.1) 51(24.2) 213 (15.2)
wnn 5 U 33 (6.1) 7(3.7) 88 (19.1) 37 (17.5) 165 (11.7)
518911581 (AU) <0.001
Phenobarbital 134 (24.6) 39 (21.0) 152 (33.0) 53 (25.1) 378 (27.0)
Phenytoin 69 (12.7) 29 (15.6) 40 (8.7) 17 (8.1) 155 (11.1)
Clonazepam 53(9.7) 13 (7.0) 91 (19.7) 39 (18.5) 196 (13.9)
Carbamazepine 64 (11.8) 19 (10.2) 32 (6.9) 11(5.2) 126 (9.0)
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Unwesdesdn  Unsmes  Unseuiins  fUneiideu 39U
ueniwn Suen  deRalutan Andyzndnens
AnuauzdsEynsg AIBAULDY N p-value’
Au (Govaz) au (Gewaz) au (Bowaz) au (Bowaz)  au (Gevaz)
N = 544 N = 186 N =461 N =211 N = 1402
Valproic acid 137 (25.2) 47 (25.3) 42 (9.1) 14 (6.6) 240 (17.1)
Vigabatrin 20 (3.7) 12 (6.4) 16 (3.5) 35 (16.6) 83 (5.9)
Lamotrigine 2(0.4) 0(0.0) 4(0.9) 4(1.9) 10 (0.7)
Topiramate 56 (10.3) 23 (12.4) 69 (15.0) 33 (15.6) 181 (12.9)
Levetiracetam 9 (1.6) 4(2.1) 15(3.2) 5(2.4) 33 (2.4)
* NAFOUAULANANNINEDRALAY Chi-square
1. é’nwmwawj{ﬂ'w phenobarbital ez valproic acid fio S8y 27 uay Sovas

fheiinlsrandniidnundl 1,402 510 Yeway 53 Wy 17.1 swddy Winlsaandndaution Sevar 13.3 19avadas
wAwe 1gieds 8 U (SD = 5.2) dnilug) evar 47.2 1 vesdwilun dnlvg) Sovay 38.8 IHavETaTvosdwiuen
addnwedlumedimin Sovar 47.2 Wdrsumssnuiluads o Susndenues Sovar 32.9 1HAvstnsfing uasfeuas
wsalud wa. 2555 Taesnsulsnaudnsioidomnnnin 19 15.1 Wutheiiimsideuavsssminamsinm (el 1)
fledorar 77.6 Menseniigtheiinlsnaudnldiuanniian fe
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2. snsnsasauAsase (Sewaz) laswdswvesen  swludrsnaniidne (72 Wiew) Anlusesas 63.3 (SD=29.9)
dunstnusazeiin IuunaNENENITINY Weduunaudnsnissnet wuda Wnlseaudnyndnsnns
nsInsAseuATedlngladsdmsueIdunstnlag  Snwllonsin1InTeuATeslaelRfgUeIen topiramate Way
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vigabatrin geflan e Yevaz 81.8 waz 80.2 mudiy @ o1laBlads Fe one — way ANOVA dwsudidhiunssnm

giifsmnsaseuaseselnwdoniian o levetiacetam  afwusnersnadusindiusnfandidaniisuen avsnssn

Sovay 47.9 (il 1) NaueNy Wag independent t-test dmiume wagianun
PNNFIATINaNsUTBUTBUSITIMSATaUATEY  Inefruaniuuanansdissiutedfynieadn 0.05 wut

715199 2 BM5INN5ATEUATDY (508a%) IMUNANUSNYULUTEIINTHALANTAISSNET (N = 1,402)

. dNIINTTATAUATDIEN
anwusUszyIng I
Anafe (daudssuuninigiu)  p-value
Ansns5nen
TR5NEIAINENIA SULIPIEAULDS 55.6 (29.8)
Jnsnasaedlium 59.5 (29.7)
<0.001
UnsAUNNIS 68.9 (28.5)
WA8aANTIINAU 69.7 (29.3)
°zi'NL’Jmﬁ"'aLLGiﬂ%"MLiﬂﬁW%ﬁﬁﬂﬁ%’Uﬂﬂ
Ypenivsemnu 1 U 43.6 (28.8)
P 192U 55.4 (28.5)
AN 2 893 U 63.7 (30.3)
L s o <0.001
11NN 3 09 4 U 64.3 (29.1)
1NN 4595 U 66.7 (27.1)
1N 5 U 76.5 (27.5)
Y Funsinuadausn
W.A. 2555 67.7 (28.9)
W.A. 2556 60.2 (29.8)
W.A. 2557 59.6 (30.2)
<0.001
W.A. 2558 55.3(30.4)
W.A. 2559 58.1 (29.5)
W.A. 2560 38.3 (28.0)
n§uaNy
<59 64.5 (30.8)
6-121 61.7 (29.9) <0.001
> 139 65.1 (28.4)
Wl
P18 64.4 (30.0)
- <0.001
AN 62.1(29.7)
afiaun
NTUNNUINUATLATUIHLNE 63.7 (29.7)

0.5273

A9 62.8 (30.1)




nanswTeuifisusnnisaseuaseselnende wu
avsnasne Panadudatusniadinanisuen Bidn
Fumsdnwiadausn naueny uasmaiiuanaaty fualisne
nsnseunsoselewads wandeiy Wosuunaudnues
UsEnsuagansnssnw wuh inlsmaudnansunsmeasdad
wenwniugseauwes fdasnisaseunseselneiadeiion

| a ad a a P Y | < o
ANaANSaY Ao Weespeay 55.6 Wt @uanlsaaudnune
18 N§Re1YNINNTY 13 U dgraiandusaansniisnsaanga
Ao ' & Y o ) & & 1, a
PSugunnin 5 U 1nsun1sSnwasswsnaawsy w.e 2555 9
é’mwmiﬂsa‘umawﬂﬂEJLaﬁaqmi%ﬁﬂiﬁﬂau%ﬂﬂdmﬁu 2819
HlpdAgn9ada (113199 2)

A15197 3 epsInnsATeuATesEiUAsuLUawmNTadeiiieUas (percentage, % points)

Jae

ATTIILUURA  pvalue 929AUWYRNY 95%

angnsine (Unsnasdsiruenuaiuendisaues Wunduidssuiiieu)

Unsnasdssiluwn
UnIAnIg
NaneangTINiuY
57181381 (phenobarbital iungui3suiiieu)
Phenytoin
Clonazepam
Carbamazepine
Valproic acid
Vigabatrin
Lamotrigine
Topiramate

Levetiracetam

54 <0.001 1.8,9.0
7.0 <0.001 4.5,9.5
6.6 <0.001 35,98
-1.2 <0.001 -11.4,-3.7
-21.0 <0.001 -24.3,-17.8
-13.5 <0.001 -18.3,-10.2
-14.1 <0.001 -18.6,-11.3
11.9 <0.001 7.6,16.7
6.3 0.316 -6.2,18.4
10.2 <0.001 6.7, 135
-26.0 <0.001 -32.7,-18.8

' g & = ¥ . o o -1 W o & ' a
YILIATAIULAAIILLINAIAINAEFANIUYN (Wasninusaminnu 1 U LUuﬂQ&lLﬂ%UUWIEJ'U)

i 18e2Y
w1 2893 Y
Wi 3 fea ¥
Wi 4 fe 5 Y
1N 5 Y
VidnFumsdnwasausn (wa. 2555 unguilieuliisu)
0.7, 2556
W.A. 2557
0.7, 2558
W.A. 2559
W.A. 2560
nguay (< 5 U Wunguiuieuiiieu)
6-1271
>1379
ALY
giignun (edesnda dunguuieuiiieu)

NIUNNIUATLATUSULTE

11.7 <0.001 7.6,159
20.0 <0.001 15.7,23.9
20.4 <0.001 15.9, 245
21.0 <0.001 16.3, 24.9
27.1 <0.001 221,314
-4.2 <0.001 -6.9,-1.1
-3.1 0.070 -6.2,0.4
-3.3 0.116 -1.1,1.2
6.7 <0.001 14,125
-9.6 <0.001 -17.0,-1.2
0.2 0.900 -7.0, 0.0
7.0 0.680 -7.1,4.6
15 0.135 -0.4,34
-0.3 0.766 -24,1.6
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Abstract measured in a medial-lateral direction from the vertical

Background: The gingival zenith is an essential  bisecting midline (VBM). The GZL of the lateral incisor
clinical parameter to consider during esthetic dental was measured in an apical-coronal direction related to
treatment. Objective: To estimate the gingival zenith  the line joining the tangents of the GZP of the ipsilateral
position (GZP) and gingival zenith level (GZL) of maxillary  central incisor and canine. While the GZL of first and
anterior teeth and premolar in adults with normal gingiva.  second premolar were recorded by referencing with the
Methods: Sixty healthy volunteers age range of 18-35 perpendicular line to VBM of the ipsilateral canine. Result:
years were enrolled. All participants were taken an  The mean of GZP from 120 teeth per each tooth group
impression on the upper arch with alginate and pour with  in the upper central incisors, lateral incisors, canine, first
Velmix die stone. Indirect measurements on study casts  and second premolars were distally from VBM at 0.41 +
performed by calibrated digital. The GZP of centralincisor,  0.24, 0.22 + 0.22,0.13 + 0.23,0.18 + 0.17 and 0.17 £ 0.16

lateral incisor, canine, first and second premolar were  mm, respectively. The mean distance of the GZL for the




lateral incisors was 0.60 + 0.28 mm, in the first premolar

and the second premolar were 1.04 + 0.41 and 1.56 +
0.59 mm. Conclusion: This study demonstrated that the
mesio-distal positions of gingival zenith on maxillary
anterior and premolar teeth were distal to VBM around 0.2-
0.5 mm, except canine, which GZP were approximately at
VBM. The GZL of the lateral incisors were coronal about
0.5 mm, and the level of the gingival zenith of premolars
was coronal approximately 1-2 mm to the perpendicular
line of VBM of adjacent canine.

Keywords: Gingiva, Gingival zenith, Morphology,
Esthetics

Introduction

The smile is an essential component of personal
attractiveness and social interaction. Developing a pleasing
smile is related to a comprehensive and multidisciplinary
approach to create the proper relationship between the
lips, teeth, and gingiva.' The gingival zenith is defined as
the highest point of the gingival marginal scalloped.” It
is the important reference of the apical gingival margin
outline. Establishing the proper location for zenith points is
a critical step in the alteration of the teeth dimensions to
achieve predictable esthetic treatment outcome. Taking
certain clinical parameters into account during treatment
planning may be helpful for the clinician to better perform
treatment procedures

Most of previous studies described the location
of gingival zenith by two-axis, i.e., gingival zenith position
(GZP) and gingival zenith level (GZL). The GZP is the
mesio-distal deviation from the vertical bisecting midline
(VBM) of each individual tooth’. While, GZL represents
its apico-coronal level. Variations of GZP and GZL were
presented in previous studies. Rufenacht® suggested
that GZP of the central incisor and canine were distally
displaced from the long axis of the tooth but was
coincident with the long axis in the lateral incisor. Chu’
found that the gingival zenith of the central incisor and
lateral incisor were distally displaced from the VBM 1.0 and
0.4 mm, respectively, and the canine placed coincident
with VBM. However, Magne and Belser’ indicated that the
gingival zenith in all maxillary anterior teeth was located
distally to the long axis. Moreover, 74% of young adults

displayed gingiva extended to the second premolar during
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a maximum smile.® However, the references for GZP and
GZL in the maxillary premolar and the studies of GZP and
GZL in Thai population have been limited.

Therefore, the aim of this study was to evaluate
the GZP and GZL of maxillary anterior teeth and premolar
in Thai young adults with normal periodontium. Theses
information could be clinically applied to re-establish the
proper GZPs of the maxillary anterior teeth and maxillary
premolar during periodontal crown lengthening or used
as the additional reference points during esthetic anterior
oral rehabilitation. However, the mean average of the
GZPs and GZLs from this study may not directly related

to patient satisfaction.

Materials and Methods

Participants were included with the convenience
sampling method from the outpatient department at
the Institute of Dentistry, Nonthaburi province, Thailand.
Participants gave their written informed consent, and the
study was approved by the Institute of Dentistry’s ethics
committee. The calculation of the sample size was used
(N = 47,7 S?/ W?)" based on the results of 50 subjects in
a previous study (an o = 0.05, desired total width of
confidence interval (W) = 0.25, standard deviation of the
variable (S) = 0.49) revealed that 59 subjects needed in
this study and 1 subject added for practical.

Sixty healthy volunteers (52 females, 8 males)
aging between 18-35 years who met the inclusion
criteria were enrolled between December 2017 to
March 2018. Inclusion criteria were the presence of
completed maxillary anterior and premolar dentition
(left and right maxillary central incisor, lateral incisor,
canine, first premolar and second premolar) without
any restoration, healthy gingiva (gingival index; GI < 1)°,
normal alignment (no crowding or spacing) and no gingival
recession. Participants with a fixed prosthesis, abutment
for a removable partial denture, orthodontic appliances,
gingival hyperplasia, altered passive eruption, smoking and
previous history of orthodontic treatment or periodontal
surgery at the premaxilla area were excluded.

Allincluded subjects were undergone periodontal
examination. Periodontal probing depth, gingival recession
and Gl were recorded on the buccal aspect in all maxillary

anterior teeth and premolars. Moreover, the tissue biotype



was assessed by the Probe Transparency (TRAN) method
with periodontal probe (PCPUNC 15, Hu-Friedy, Chicago,
US). Al measurements were performed by a single
calibrated examiner.

The eingi .

Impressions of the maxillary arch were made
using irreversible hydrocolloid impression material
(Millennium, Lascod Spa, Florence, lItaly) with stock
tray and immediately poured with Vel-mix™; type IV
Die-stone (Kromotypo 4, Lascod Spa, Florence, Italy).
Indirect measurement was performed by calibrated digital
caliper (Mitutoyo 500-196-30; six-inch digital calipers with
LCD display, resolution: 0.01 mm, accuracy: £0.02 mm,
repeatability: 0.01 mm). The GZP of the central incisor,
lateral incisor, canine, first and second premolars were
measured in a medial-lateral direction from the vertical
bisecting midline (VBM). The GZL of the lateral incisor
was measured in an apical-coronal direction related to
the line joining the tangents of the GZP of the ipsilateral
central incisor and canine. The GZL of the first and
second premolars were recorded by referencing with
the perpendicular line to the VBM of the ipsilateral
canine. Steps to measure GZP and GZL were conducted

as follows:

1) To determine the VBM of each clinical
crown, established the two reference points by
measurement of the proximal incisal contact area
position (ICAP) and the apical contact area position (ACAP)
(Figure 1a).

2) Each width was divided in half and the center
point marked (Figure 1b).

3) Joining the center point together toward the
gingival aspect of the clinical crown to define the VBM
(Figure 1c)

4) The gingival zenith was the highest point of free
gingival margin marked on each tooth (Figure 1d).

5) The gingival zenith positions (GZP) of the central
incisor, lateral incisor, canine, first and second premolars
were the distance measured in a medial-lateral direction
from the gingival zenith to the vertical bisecting midline
(VBM) (Figure 1e).

6) The GZL of the lateral incisor was measured in
an apical-coronal direction related to the line joining the
tangents of the gingival zenith for the ipsilateral central
incisor and canine (Figure 2a).

7) The GZL of the first and second premolars were
recorded by referencing with the perpendicular line to

VBM of the ipsilateral canine (Figure 2b).

Figure 1 The gingival zenith position (GZP) measurement




Figure 2 The gingival zenith level (GZL) measurement

(3a)
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Figure 3. The GZP
frequency of the central
incisor; (3a), lateral
incisor; (3b), canine; (3¢),
first premolar; (3d) and
second premolar; (3e)

Figure 3 The frequency of gingival zenith position along the long axis of the tooth

Statistical analysis

The GZP and GZL were measured and reported
for each tooth separately. In addition, the prevalence of
GZP deviations from the long axis (< 0.25 mm, 0.25 - 0.50
mm, > 0.50 mm) also were reported. The paired t-test
or the Wilcoxon signed rank test were performed to

investigate the left and right symmetry of gingival zenith.
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Then, the differences of gingival zenith among males and
females, thin and thick biotypes were identified by the
Mann-Whitney U test or the Independent Sample t-test.
Statistical analyses were performed using STATA 14.2
software. A p-value < 0.05 was considered statistically

significant.



Results

Included subjects consisted of 60 healthy
patients (52 females, 8 males) aging from 18-35 years
(mean 26.9 years) with healthy gingival tissue (28 thick
and 32 thin gingival biotypes).

Table 1

dentition

The mean distance of GZP and GZI (Table 1)

The mean distances for the GZP from the VBM of
clinical crown for maxillary central incisors, lateral incisors,
canines, first premolars, and second premolars were 0.41
+0.24,0.22 + 0.22,0.13 + 0.23, 0.18 + 0.17 and 0.17 +

0.16 mm, respectively.

The gingival zenith position (GZP) and the gingival zenith level (GZL) of maxillary anterior and premolar

N Mean + SD Median Minimum  Maximum
Gingival zenith position*
Central incisor 120 0.41 £0.24 0.39 -0.26 1.24
Lateral incisor 120 0.22 £ 0.22 0.25 -0.50 0.66
Canine 120 0.13 +0.23 0.09 -0.61 0.61
First premolar 120 0.18 £ 0.17 0.15 -0.18 0.80
Second premolar 120 0.17 £ 0.16 0.13 -0.13 0.70
ingival zenith level**
Lateral incisor 120 0.60 £ 0.28 0.58 -0.06 1.40
First premolar 120 1.04 + 0.41 0.99 0.21 2.40
Second premolar 120 1.56 + 0.59 1.56 0.30 2.88

* (+) GZP was distal from VBM () GZP was mesial from VBM

**(+) GZL was coronal to the reference line (-) GZL was apical to the reference line

The mean distance of the GZL of the lateral
incisors was 0.60 + 0.28 mm coronally to the line joining
the tangents of the GZP of the ipsilateral central incisor
and canine. Meanwhile, the GZL of the first premolars
and the second premolars were 1.04 + 0.41 and 1.56 +
0.59 mm, coronally to the line perpendicular to VBM of
the ipsilateral canine

The fr i
s of 1f i 3)
Roughly 75% of central incisors displayed
distal displacement of GZP from VBM 0.25-0.75 mm.

ival zeni iti

45% of lateral incisor had gingival zenith which were
approximately with VBM. The GZP of canines, first
premolars, and second premolar coincide with VBM 609%,
66% and 70%, respectively.

The gingival zeni ry (T 2

Mesio-distal deviations of all teeth showed no
statistically significant between the left and the right sides,
assuming the symmetry of GZP. Similarly, the GZL of lateral
incisor and first premolar also presented. However, the

GZL of the second premolar were statistically different.




Table 2 The results of contralateral comparison of the GZP and GZL of maxillary anterior teeth and premolar

dentition

Right side Left side Mean
Tooth P-value
Median Min, Max Median Min, Max  Difference (95% Cl)

Gingival zenith position*

Central incisor 0.39 -0.26, 1.01 0.40 0.00, 1.24 -0.01 (-0.06, 0.04) 0.89
Lateral incisor 0.24 -0.50, 0.66 0.26 -0.42, 0.61 0.02 (-0.04, 0.08) 0.33
Canine 0.08 -0.61, 0.60 0.12 -0.36, 0.61 -0.02 (-0.09, 0.04) 0.50
First premolar 0.18 -0.14, 0.80 0.12 -0.18, 0.59 0.03 (-0.03, 0.09) 0.39
Second premolar 0.16 0.00, 0.61 0.12 -0.13, 0.70 0.03 (-0.01, 0.08) 0.17

Gingival zenith level**

Lateral incisor 0.62 +0.28 0.59 +0.28 0.02 (-0.04, 0.09) 0.46
First premolar 1.01 £ 0.39 1.06 + 0.43 -0.04 (-0.13, 0.05) 0.35
Second premolar 1.59 + 0.60 1.65 + 0.62 -0.14 (-0.23, -0.05) 0.03

*Wilcoxon Signed Rank Test
**Student’s t-test: Paired samples

ring gingival zeni W Male Ver: female were statistically significant. The GZP of central

Female, and Thick Versus Thin biotype incisor in male (0.51 + 0.33) were more distally-positioned

The results of comparison of the GZP and GZL  than infemale (0.39 + 0.21). While, there was no significant

between male and female, as well as thick and thin  difference of the GZP and GZL between thick and thin
biotype showed in Table 3. Results found that only the  biotype.

difference of central incisor s GZP between male and

Table 3 Comparing GZ in male and female; thick and thin biotype

Female (n = 52) Male (n = 8)
Mean Difference M
(95% CI) prvalue
MeanSD Median Min, Max Mean+SD  Median Min, Max °
K'Dg‘ a Zen'tb pos't‘on*
Central incisor 0.39+0.21 0.35 0.00, 1.24 0.51+0.33 0.55 -0.26, 1.01 0.12 (-0.06, 0.30) 0.03
Lateral incisor 0.22 £0.22 0.25 -0.50, 0.66 0.20+0.27 0.23 -0.34, 0.62 -0.03 (-0.15, 0.09) 0.78
Canine 0.13+0.22 0.10 -0.36, 0.61 0.11+0.26 0.08 -0.61, 0.52 -0.02 (-0.14, 0.10) 0.85
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Table 3 Comparing GZ in male and female; thick and thin biotype (Continue)

Female (n = 52) Male (n = 8)
Mean Difference
p-value”
MeanSD Median Min, Max MeantSD  Median Min, Max (95% C
First premolar 0.18+0.18 0.15 -0.18, 0.80 0.15+0.15 0.16 0.00, 0.50 -0.03 (-0.12,0.06) 0.53
Second premolar 0.17+0.16 0.13 -0.13, 0.70 0.14+0.15 0.12 0.00, 0.45 -0.03 (-0.11, 0.06) 0.54
Gingival zenith level**
Lateral incisor 0.61+0.28 0.59 -0.06, 1.40 0.57+0.27 0.54 0.22,1.04 -0.04 (-0.19, 0.11) 0.61
First premolar 1.04+0.42 1.01 0.21, 2.40 1.03+0.32 0.98 0.43,1.73 -0.01 (-0.22, 0.21) 0.19
Second premolar 1.55+0.59 1.54 0.30, 2.88 1.62+0.61 1.61 0.77, 2.62 0.07 (-0.25, 0.38) 0.83
Thick biotype (n = 28) Thin biotype (n = 32)
Gingival zenith ition*
Central incisor 0.42+0.21 0.42 -0.26, 0.84 0.40+0.26 0.35 0.00, 1.24 0.03 (-0.06, 0.11) 0.16
Lateral incisor 0.22+0.23 0.27 -0.50, 0.60 0.22+0.22 0.24 -0.42, 0.66 0.01 (-0.08, 0.09) 0.83
Canine 0.10+0.24 0.03 -0.36, 0.60 0.16+0.21 0.11 -0.61, 0.61 -0.06 (-0.14, 0.02) 0.09
First premolar 0.17+0.18 0.15 -0.18, 0.59 0.19+0.17 0.15 -0.14, 0.80 -0.02 (-0.08, 0.04) 0.59
Second premolar 0.17+0.18 0.13 -0.13, 0.70 0.16+0.14 0.13 0.00, 0.61 0.01 (-0.05, 0.06) 0.86
Gingival zenith level**
Lateral incisor 0.60+0.27 0.60 -0.06, 1.15 0.60+0.29 0.57 0.16, 1.40 0.00, (-0.10, 0.10) 0.94
First premolar 0.99+0.35 1.00 0.21, 1.86 1.08+0.45 0.99 0.36, 2.40 -0.09 (-0.23, 0.06) 0.23
Second premolar 1.56+0.55 1.56 0.37, 2.81 1.57+0.63 1.54 0.30, 2.88 -0.01 (-0.23, 0.20) 0.90

* (+) GZP was distal from VBM () GZP was mesial from VBM

**(+) GZL was coronal to the reference line (-) GZL was apical to the reference line

* GZP: Mann-Whitney U test; GZL: Student’s t-test

Discussion

The gingival zenith is apical border of the gingival
margin, which directly influences the facial esthetic. This
study presented the average of gingival zenith location
of maxillary anterior teeth and premolar in both
mesio-distal and apico-coronal axis. Mean distances
of GZP for maxillary central incisor, lateral incisor and
canine were distal to the VBM of 0.50, 0.22 and 0.09 mm,

respectively. The GZL of the lateral incisors were 0.5 mm
coronally to the central incisor and canine.

Distal deviation of GZP of all anterior teeth was
corresponded with previous studies”*”. These deviations
were greatest distally positioned at central incisors, then
reduced at lateral incisors, and approximated with VBM
at canines. However, the degree of divergence was varied

2,3,9-12

among studies . The average distance of GZP distal




from the VBM in our study was 0.5 and 0.2 mm in central
and lateral incisors, respectively. These mesio-distal
deviations of central and lateral incisors were found
less distally located comparing with others”>*'* which
indicated the mean distance of GZP of 1.0 mm and 0.5
mm in central and lateral incisors.

Most of gingival zenith were distally displaced
or approximated with VBM. Interestingly, the mesial
displacement of GZP could be found, but it was very rare.
It was found only 0.8% in the central incisors, 5% in the
lateral incisors and 7.5% in the canines.

The apico-coronal relationship of gingival margin
or GZL for anterior teeth was quite consistent among
the literature™®*™ . This study also found that the GZL
of the lateral incisor was about 1 mm coronally to the
gingival zenith of adjacent central incisor and canine.
Additionally, there was no significant difference between
right and left sides.

Three-fourths of young adults displayed gingiva
extended to the second premolar during a maximum
smile®, and more pronounced in females and younger
subjects. Our study provided the information of gingival
zenith of premolars and indicated that the GZP of
maxillary first and second premolar were slightly distal to
the VBM by approximately 0.2 mm. The GZL of premolars
were 1-2 mm coronal to the perpendicular line of VBM
of the adjacent canine. Previous study' investigated the
GZL of first and second premolars using the line draw
connecting ipsilateral canine and central incisor as the
reference, and reported that the mean apico-coronal
distances from the gingival zenith to the reference were
approximately 1-2 mm.

Gingival margin, height of clinical crown, and
tooth shape are the intrinsic characteristics which are
components of an attractive smile. They can be modified

by periodontal and restorative treatment. To re-establish
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these proper dento-gingival components by esthetic
crown lengthening or oral rehabilitation, the appropriate
gingival zenith is needed. It is essential to consider
symmetrical gingival morphology. Next, the GZP in
maxillary anterior teeth is mostly distally displaced from
the VBM ranging from 0 to 1 mm. The mesial placement
should be avoided. In apico-coronal direction, the gingival
zenith of lateral incisors and premolars should be place
coronally to adjacent canines.

Besides the validity of our inclusion criteria, our
study has other strengths. The indirect measurement
was carefully taken to eliminate measurement error.
An impression was taken with qualified impression
material, and an indirect measurement was performed
by standardized calibrated digital vernier caliper and
measured by one calibrated examiner. However, our
results were identified from the average of gingival
zenith form samples, which may not directly relate to
patient satisfaction. Keys to achieve a pleasant esthetic
outcome are the robust treatment planning and mutual

communication between clinicians and patients.

Conclusion

The mesio-distal positions of gingival zenith on
maxillary anterior and premolar teeth were distal to the
VBM by around 0.2 - 0.5 mm, except canine, which GZP
were approximately at VBM. Moreover, the GZL were
coronal to the adjacent canines about 0.5 mm for lateral
incisors, and 1-2 mm for premolars.This information could
be used as references point in conjunction with other
esthetic parameters in treatment planning procedure for

esthetic anterior oral rehabilitation or periodontal surgery.
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Background: Cancer patients often present with chronic pain, loss of appetite and insomnia. As the physiologic
and metabolic derangement caused by abnormal metabolites or direct tumor invasion. It can be a challenge to
ensure good quality of life at the end of life and a peaceful death. The discovery of endocannabinoids system (ECS)
and their physiologic roles in past several decades especially the cancer treatment potential has spotlighted to the
public and medical interest. The first legally medical cannabis amnesty bill had been proposed in Thailand and the
Government Pharmaceutical Organization (GPO) launched the pharmaceutical grade of medical cannabis. However,
there was no evidence of safety and standard effective dose for the cancer patients. Objective: To study the safety
and efficacy of the first legalized medical cannabis used in Thailand. Method: The study was an experimental study.

Fourteen of stage IV cancer patients were recruited and gradually titrated with balance THC and CBD 1 to 4 meg/day
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sublingually as in-patient at National Cancer Institute. All patients were followed up for three months. Results: One

of fourteen patients (7%) had transient hallucinations on the 3rd day of treatment and symptoms disappeared after

discontinuing medical cannabis. Seven of 14 cases (50%) who complained of moderate to severe pain had improved

pain score, and four of these cases had no opioids throughout the course. All 12 patients (100%) with insomnia had

sleep improvement, and ten of twelve patients (83.33%) had better appetites. Conclusions: Small dose of medical

cannabis uses had no serious side effect and trended to benefit palliative care. The larger randomized control trial

should be further investigated to elucidate this hypothesis.

Keywords: Medical cannabis, Cannabinoids, Cancer, Palliative care
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Abstract: The Management of Torus Mandibularis and Maxillary
Buccal Exostosis before Loading Single Complete Denture and
Removable Partial Denture

Tawkaew U

Thabo Crown Prince Hospital, Thabo, Nongkhai, 43110

(E-mail: cheeknews@hotmail.com)

(Received: December 6, 2019; Revised: March 25, 2020; Accepted: July 3, 2020)

Generally management of buccal exostosis and torus mandibularis is periodic monitoring. Surgical removal
is indicated only when their sizes have negatively impacted periodontium, esthetics, interfered with mastication,
speech or prosthesis, induced ulcer and impaired healing. Surgical removal may also be considered in a case where
bone graft is required on other sites. 72 year old patient who had recieved a preprosthetic surgical removal of left
maxillary buccal exostosis and lower left and right torus mandibularis was reported. Maxillary buccal exostosis was
“removed” via wedge-shaped mid alveolar ridge bone removal and compression of cortical plate to achieve desirable
alveolar ridge shape. This was done instead of direct torus removal to preserve cortical bone and minimize the risk of
further bone resorption. Upper single denture and lower removable partial denture were made after surgery. Patient
was comfortably wearing the dentures. One-year follow up showed that there was minimal bone loss, dentures had
good retention and functioning well.

Keywords: Torus mandibularis, Buccal exostosis, Denture
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Abstract: Local Anesthetic Systemic Toxicity (LAST) in an
Infant

Soontrakom T, Attacho A, Chullabodhi P

Anesthesiology Department, Queen Sirikit National Institute of Child Health,
Ratchawithi Rd., Thung Phaya thai, Ratchathewi, Bangkok, Thailand 10400
(E-mail: tands21@hotmail.com)

(Received: July 4, 2019; Revised: September 30, 2019; Accepted: May 25, 2020)

We reported a case of a 3-month-old baby diagnosed with the constriction ring syndrome at right wrist and
both ankles. He was scheduled for a Z-plasty operation at both ankles and a tendo-achilles lengtheningat right leg.
General anesthetic with endotracheal tube combined with caudal block was planned. After caudal block, there
was an episode of hypotension and ventricular tachycardia. The local anesthetic systemic toxicity was diagnosed.
Treatment consisted of intravenous administration of 1.5 ml/kg of 20% lipid emulsion with chest compression
according to pediatric advanced life support (PALS) guidelines. Defibrillator was prepared but the cardiac rhythm
returned to normal sinus rhythm immediately after the lipid emulsion administration without defibrillation. Then
the cardiovascular status was normal. The surgeon proceeded with the planned operation. After the operation, the
patient was extubated and observed in intensive care unit for 24 hours. There was no postoperative complication
and the patient was discharged from the hospital uneventfully.

Keywords: Local anesthetic systemic toxicity, Infant, Caudal block
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unAQ&D Adnany: aMzdufivainers msn Fmanisuden
senugtheinmelng o1y 3 weu lisunisidady

Fu8ulsa constriction ring syndrome fvsnadeiioviway  UNUN

Fouiaaestng Wrsumsrndaudlvanufinunafidewi amzdufivaineiwsesnanie (local anesthetic
e wfunsidadaduiudesneiininan e systemic toxicity; LAST) winannnislieniusunnnsedn
nsszfuanuidnuuuilulasldvetiomelasiuduns  dneendeslngliitlanasianadrafesessuudszam
sziumnuidnianzdindeds caudal block ndminuims  dunanaazszuulnaioulafinduddy Ssamzunsndeu
gwanzinugihesinngilawiuisundia ventricular - fsnaaiilenaiindesnindasiviluruinuazdium i
tachycardia $aufunnzaudulaiinn ddlvinnsidads  gnéos wushsnsiAn LAST 0.76:10,000 518 (95% C, 0.3~
Tuaamzlufivaneis fuasldsusnulaenisly 200  1.6:10,000) Tufthedin dulnyfstuludinmsn’ Fnans
lipid emulsion aua 1.5 Jadnsrenlaniunisvaondons  caudal block LﬁuﬁmamsﬁﬁwﬂaﬂuﬁjﬂmLﬁﬂﬁrﬁw%’mﬁmﬁm
sfumsunidlamumsnisteiuiuTnludn udmn  Taefnsmfumsssiumusdnuuuiam Gedtuduinansi
tunuhszuuiilauasmaendonndugnnsdnd Jdldhns - Seraaeadouwssnuiameunsndeuiisuuseien’ Tnewy
rdinsieauLaTe annsaneavietiemela ftheiuf melaund  enurieidasinisiiannidufivaineiviesianiesi
waglasunisquandssziurnudntuvedUasdngadunan  egulsimunmsluiivanesdesiinmetsasnulidosus
24 3l imudiamzunsndeulauagiieldsumsdming  Huamsunsndouiijuussoradudunsefedin® wusihld

ndutuluafen YINSNAABUNILATANYIT I NaDALEaR (intravascular




injection) #a8n15lde1 epinephrine wagilfouugdiliiiy
20% lipid emulsion Vluiesdaiielildsnuin1isiduie
NNYIFRTNE AT

S190UuRUDY

duaeanmelne o1y 3 Weou gidnuidminmin
vmin 7.5 Alandu (hn.) tvdniiaasesdu (deal body
weight; IBW) g 5.5 nn. a'augq 62 WUALLAT (T3.) DINTT
ey fiseeadoriniansirazdeiiovndudusniia
wsiTREndR TRl 21 fuenew 2561 uwnditadeinfinne
WalaluassAuImTaLTLAzY1vRIEUIeY (constriction ring
syndrome) ftheiisyiRnaonneuimuniienyassd 35
dUant nasmaealifisnnsinun® eananlsaneuransou
3 Kaunsiluund Ufiasuiien uwivems n13nsIe
Sneusnugungil 37 esrwaidea Audulain 80/50
fadnsuson (Mu.Ue9; mmHg) 9nIINIsiuTNiila
(heart rate) 146 aSwioundt Sasinismela 38 adwtowit
floruazdauivisaesineiisostn nan1sasameesufiR
nsnewhEndn wuitegluinusiung hemoglobin (Hb)=
11 g/d\, hematocrit (Hct) = 32.9%, white blood cell (WBC)
count = 8,170 /ul, platelet count = 552,700/ pl Tvins
UszilluanngUienaunisindnmiu American Society of

Anesthesiologists (ASA) classification?

] —

msadulsa
o v P ' | 1% v ° £
esangUleliussasudrediu inlinisdae

& o & v o = v 3
yaendanndulumeanudruinIsinisiiaaulasenaau
%ﬁmqmﬂumummﬁ']mﬂ (inhalation induction) #&931n
dUhevdu awnsadavasnidendiieliarsunlafiusion
Aswe wagligmdounduile nasngulelasunisldvie
Premeladygradnmiliing vinnisdaviiueunzuasiieine
W3euv caudal block lun1sunaduasawsnlddudmsuta
naeALdeAm (intravenous catheter) Uu1a 20 gauge lldon
panuNendueanwainasd 2 Tusumiaduldlsiden
Finsaenfunarainidrvonunieludunds (epidural
space) amadausunuslagldinaiia loss of resistance
(LOR) THoneadiusmagauyinn1snaasumeens 1 Iaaans
wa.) lnelduruannseull Aa 0.25% bupivacaine 324
fiu 0.5% lidocaine with adrenaline (1:200,000) Y191un 6

a | v a = |
1. Wanegaunevasnieausall i 1ia 10.25 u.
YULINNTNAFDU NUIBATINSAUITIIAIN 172 ASIsauil
anauude 166 ARaUNT Apandauluwden 100% Aau
Iiilaund Felvenninauwseulivionun 6 ua. ¥ins
AANGU (negative pressure aspiration) Litabiuuladnlaid

132 | ;1sa1snsuNISIWnNg

denfoundulunasndnenduszeznn 2 ua. nelusseziian
1 W1 (10.27-10.28 w.) a4 1aan 10.29 u. Midyddanaudiu
nswasuulanespdulniivilefidnvae tall peak T wave
wWasuu complete heart block waziUdsudu ventricular
tachycardia 8nsn1sduveiala 200-210 adsiewit 1¢
wandgUrelinduinedluvinueunaey Iadgyayradnle
auduladin 49/33 uusen Auadeaudulain (mean
arterial pressure; MAP) 39 wuu.Usaw Areandauluiden
97% n1sidadeuenlsa laun 1) anazidufivainein
2) amziladuindameainnisldsuen adrenaline finas
Tugrwdvasaiden 3) AMzwie (anaphylaxis) WAAIE
uenginlayinliiAe ventricular tachycardia waznisiasu
adrenaline i wasatdondinylminnnziiladuisdie
sinus tachycardia 41nn91A15LAA ventricular tachycardia
4) amzuNgIaNdau (malignant hyperthermia) agiinnay
gaumginiege swdvatasueulasenledluaumelasen
(EtCO,) gt viliandanngiufivanereuniign uwnd
I¥aiunsdnenudau leendiou 100% Wansindu
normal saline fudunsmugdiemdeuasiedoanseanila
(defibrillator) musnAsg UM T HLALTN a1 10.30 U, M
sonduuluden 97% Sammaduvestile 210 adwiownil
a1 10.31 u. Wasaulien 20% lipid emulsion 9 wa. (1.5
wa./nn.) NIviasaldenm AuLLINIeNsSnsInsiuiy
e ludn Jaanusulaiinle 81/39 un.Usen (MAP 48
mmHg) vurlsien 20% lipid emulsion aAdulwililandu
W uuni (sinus rhythm) Sasimsiiuvesidla 150 adsde
Wi lemgavinnisdiedin Inanudulaiinle 93/51 uu.Usen:
(MAP 66 mmHg) Areandiauluidan 100% 8n31NISLAUTS
wila 145-160 adwwioundt gamgdsnni 36.6 sseaifua
Amsvaulaeanlenluauiglasen (EtCO,) 43 uu.Usen
#9793°9M8 grunsAesi e UALBIRELAs Tuun 2 .
deaenund iy dyanadwilulnd deduaiadnes
fuazUszdiuudrhithedasasts lsusnnduuwndidwedld
wazudafunasesfunsumamsnifiintu Seldsuduns
Wdnsie vinsuszanuiuvedtieingaiitesuinediiends
indiakazdanneinisinunfnaen 24 Hlue Tuseninenis
saldliieneuaay smdeundunionusseznauazdimg
aramaiesuiins ldarlunisseiuaiuidn Wiy 2
41309 25 U9 (10.05-12.30 11.) ¥1eindin Z-plasty both ankles
with tendo-Achilles lengthening (TAL) right leg tutian
Usganm 60 Wil deiden 1 ua. waaasanisidinguaeidn
#i velaariniane dyanaudnund annsonesvietiemela
1t é’aLﬂmmmiﬁﬁaqﬁﬂﬁuuazﬁwﬁﬂa&Jiﬂé’qLﬂmmmisiaﬁ'ma
FUaeingn aguaduimmnsaifausuni 1



nanTIaeielfURnmdninnnzduiivees
81998379718 BUN/Cr = 3.37/0.23 mg/dL, Na 137 mmoU/L,
K =4.28 mmol/L, Cl = 107mmol/L, HCO3 = 19 mmol/L,

blood sugar (BS) = 141 mg/dL, iCa = 1.19 mmol/L, ABG:
pH = 7.391, PaCO2 = 30.4 mmHg, PaO2 = 132.3 mmHg,
HCO3 = 18 mmol/L (Fi02 0.4)

10.31 20% lipid emulsion 11.15 Start Operation
administrated Yy
10.25 Start caudal block
N
10.30 Start CPR
o— \L \L —>| 12.30 PICU
10.05 OR 4

10.29 Finish caudal block
EKG: change

10.32 EKG: NSR
Stop CPR->ROSC

12.15 Finish operation
and extubation

1. Tall peak T-wave
2. Complete Heart Block

3. VT with pulse

WHUQIT 1 drAumnnIsalmaIm

U8R OR: operating room, EKG: electrocardiogram, VT: ventricular tachycardia, CPR: cardiopulmonary resuscitation, NSR: normal

sinus rhythm, ROSC: return of spontaneous circulation, PICU: pediatric intensive care unit
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B a aM 1o v a < a |
PNMSWENAUIUIN VIR lvinbiAnneduiivse
329M8fe bupivacaine ldasiiu 3 Tadnsumeuiming
wae lidocaine with adrenaline limasiiu 7 fadnsuse
UIATNAY WATAITAATUINAIUTEU 30% iuﬁﬂamﬁﬂmq
%] | & 4 A 2 A % | a, a
wounin 6 W' Wesnnluaniiongtesndt 1 U 2zl aul-

24T yinlvigmisvesenvieen

amino glycoprotein ﬁaaﬂ’iﬁﬁﬁ‘wm
Ioantu 9ngtheseilndu 0.25% bupivacaine + 0.5%
lidocaine with adrenaline (1:200,000) 6 1a. YWIABL
dmunnenuaazrinarliliueuninivue welilona
o °o § val a Lo . 5= o8 Ya

FufuazyibAinsEsugnsiu (additive)® Fuvinlimausung
Amvuale duA1TRRIAATUINYYIERIRIAY LAENISLAR
NM17AINEN 819LARNAN rapid absorption 11nN7 direct
intravascular injection #3® intraosseous W1 IEWINNGR
U =) I3 1 U =1 1 1 =

AUwlifinnuiuiinuansivesdismuisdiueglutounie
ludunas (epidural) @u intraosseous Andatioauniiiosain
<& Ay v @ a ' Y v a v o
Wuldilunaradnlianunsaaealdidrllieainaingiin
Wnan1suiaaudIuiglun1sin caudal block Tugdae
s @ ° v I3 = Y = v A

wnan Fldsinsuisiduresaeaiden a18n15l9A309

AMN1NIA MUNISHFRONITAIUNT0I8AANISAA vascular
puncture 17> eraifunisuiisnauaaunseevdeunaisiile
19 watinfetlaeifioaannlifenn1sined19du 817 Huwng Lde
welafinund gaumafinegeiaund {Husiu
Tuefinlifinsiiu 20% lipid emulsion lugifuen
veeheddydine uwiillosndaiuirnudify uas
ATLAUNTNNIZUNINTOUND1RAATULA Mamhenwideyd)
= o a Val o a d’/ @ Y o
Fasfiunisveliinisihenvdatuniulisiuau 1 vam (100
1a.) MuAUZI guideline in LAST %949 the Association
of Anesthetists of Great Britain & Ireland (AAGBI), the
Australian and New Zealand College of Anesthetists
(ANZCA) uazdnuansf wuguilidl 20% lipid emulsion 13
Pt vl Y Y vaw a ¢ aw o val
Mnanan warlawdiidygunmd Fdygnetuia wagdh
a a v A & A & A4 a X =
p1afduierfemsuitiveviinil Welinmanisaltuds
lrsnwlasnsy dussuitasenzduiivaineiviau
ASENIMAYN SAUnaUTTUIN 2 W1F
nanMsSnnnzdufivanenseeme 1. veendau
100% waznisemelaiinanund (hyperventilation) Hu
fnaumsvintesntnseneiissndiauludendi (hypoxia)
Asuaulaeanlends (hypercarbia) azdsdsnalianyoangns




103U 2. 19 20% lipid emulsion ¥Wa 1.5 1a./nn. 191
= o [ = v = o 1
yapniannn Wusrayian 1w warlviniaviaenidensse
a 1% @ | a £ vy o a
WipargdnsT 0.25 ua./nn.saeundl anunsalvengilaondsd
a1saaUndey gwn 0.5 wa/nnsewndl fddining
sulafinsn Tieseiilaadunalagiatios 10 U9 & nd
doyaadnnaunund Inelvigeanliiiu 10 wa/nn. Tu 30
a 79 PR o v oA a °
wifiusn™ Mnddresetlildlisdeliemmasnidendd
A A ay o & 1 oa & a1 & =gy
Wesnnfuidydiuindinnzduiveasdus waglifidyan
IuRnunRDNUATlAY 20% lipid emulsion
WeanndUaslasunmssefunnuidnuuunisdy vil
Tdaunsaiunmeiduiwasenmsessuuuseamls 81013
a I3 a P | & a
Auanseandussuulvaisulaia Falaininvduiwres
8191003 19NeNABUTITULSY nialasuiyluruiaifiv
Muunan wanneiindydlafansanswiuunndidivesld
Tdudunsindnsie lesinguielasunisieenaaunds
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unth
fthedinlumeithenmidmingadndaruaeiaan
flsAuazsinan1snnge n1siensziuan (analgesic drug)
uazewinliasu (sedative drug) fvanrauiugiiedsdian
dAgy Lﬁaamﬂmmiaaﬂmmm@LLawTﬂﬁéﬂam'mﬁa‘lumi
$Shwunniu Ineeudlunsiderssiutinuavemildasulu
Hthewdiningn léun s fuenmstniiAnanlsavierinans
iR ne Selsiihsannsomeladniuedose
wela annislieandaunazdienistufitasueulaesnlas
wazelilregaudemnud @mnesia) lutsitlasuen® 2
Tunegthenwisinganunaueinisviaeldveeiiiolvien
wiUangu opioid wag g1vilviasungy benzodiazepine
(8ZD) vendaLieamaasaidendiiunaiuiu Tngwuin
finuduiiusfuszozinanilieuazuuineiazay (total
cumulative dose) finsnvnuiniatulddosas 50 iile
Then fentanyl 1Wuszezina 5 TurSevuinenasay 1.6

a a o

Taansusanlansunasiindulasasay 100 wWislieunnin 9
U & a a U 1 ae U 2 o U U

TurSevumenagas 2.5 Tadnsudenlany’ dwmiuluveriae
wininge fheannnirdesas 80 agldsuguivinngs opioid
wazevinliiasungy benzodiazepine (BZD) Juszoziom
111n71 5-10 Juazrunendvauunnni 5 faansumenlansy
Tananisiinnizasueidsiilenmainiulaieusesay
100 Tnga1n1sinuuselawn nsedunseane waulivdu dodu

' o - My A % a o =
vUan N1IUBYE iU@WMqTﬂiauﬂJ‘lmlﬂ ﬂaula DUIYU NOILHY

= ' =3 o M v o = Aa
witesen agrslsimuudnnzasuuilililifidunsefdin
wimshin1sshwiieanarunsunuvedUae’

EJ']LLf’ﬁJ’mmjaJ opioid (opioid analgesics)"?

maaﬂqwému opioid receptors na8vtn (opioid
receptor agonist) uAfiddeyfie mu opioid receptor (U-
receptor) aluszuuUsramaunaruazludunds vhlvilans
szdutn nansmela viligihunBswadnuazsdnduge
(euphoria) wennAdmuininasesyuvasieUsyamuia
cholinergic, adrenergic, serotonergic Lag dopaminergic
TuszuuUszamaiunany

grlunquilifldveslu PICU 1#ud morphine waw
fentanyl @ methadone tuthanldiilodesnsansunen

morphine %38 fentanyl

1. Morphine

Duenadnanitvnsegaru feuldluvedenyiite
Ingeiilesanigndnssziutinuaziilbiasusiumisiigrsnane
1 Vg [ v a | v a
nnauazianlugume dsgnunuigtheueeiianudn

1 a | Ve 4
AU LAZENNINTUUBYRN

LY

AMANUANILNEYING1VREN morphine
81 morphine 1Ju opioid Nazareluluiulaies
iU blood-brain barrier (BBB) $13t08ng N5t uazuIu

o A

1 fentanyl endulvgjazgnidaiduladidu morphine-3-




glucoronide (M3G) I non-active metabolite dutioe iy
morphine-6-glucoronide (M6G) Fa.9u active metabolite
wazflgigudioatu morphine ﬁv’aaaqﬁ’agﬂﬁﬁuaaﬂmﬂm oF
msldofomiuszdaseTdugtaelsals esneraiing
dzauves M6G ¢ wenaniiffmumsazauves M6G énn
Fudlelimneddeifonduszezinanny’

1% a

NAT9LABILAZAIZUNINGDUYDIEN morphine
P a Ao w &
nataLAIdAAanan1selalagannIsnoUAUDY

vasgudauaunsmelaneszauasuaulaesnled (CO,)
¥l minute ventilation anas e1ANARDNITNIIUTD
o v 1 < =
oculomotor nucleus vilgsnuaan aduainisuans
294n131A¥U81 opioid YuAgY WeNaINI morphine @131150
NTEAUNITNEL histamine vlvAneInsAuLAzdUgINg
MOUAUDIIDITTUU sympathetic viliiAnnaonidonue1ufa
(vasodilation) uazAmudULaeAs1 (hypotension) uenan
& o v . =% o § wva = v '
Hendanseedu chemotrigger zone Fuinlvidennisaduld us
. v o g vy W va A 1%
g1nA vomiting center fag vinbigUaelidladennisaduldnn
518 usgiunsnevauessvewite endinaannisiadouln
vosa U W,-receptor vilsiviosun Lt biliary tract tone
vle1n15U7 biliary colic LeiauazLiy tone 9049 bladder

detrusor muscle ¥1l3# urinary retention 1@

2. Fentanyl
2, o v 1 I o W a -
Juenildusglunerthensiidnings Wesaineen
< v v ] 9 o 8§ v
grdisuaziinatiufeios eongnivissziulinuazyinli
asu Aeflenlrludieneuinvinanissine uagelvsiuiven
n&s benzodiazepine teviliEheasuneumsldviensla
[ [ s o L3 T
g1 fentanyl \Wueyiusdunsnenives meperidine
usilinatn9LAsataendun 3 potency 1A morphine
1 U V. o 4 A‘
Uszanas 100 wih eazansluluduldfunn vivldeangns
I & oA vl a i
Faaznszaglululelonieg ad endinadeszuunisiva
= 2 v b3 ~ ' v o . .
HewdeavewiUletey Weswnlinsedun1swas histamine
% & aa v ' . v aa < =
Jadunilenlduinndt morphine luduieniinzdenuie
v Aa a A v oA o v Aw vy
dtheniissuunslvadeudenilida egnidansulimdu
nor-fentanyl LLazaqﬁuﬁ‘ hydroxyl fentanyl Fa.9u inactive

metabolites LLé"a?Ngﬂﬁﬁ'U@aﬂma"W
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v

= v
NAUIUALILAZAIZLNINYDUUDILT fentanyl
a £ P | a )
grlgnsnanismelaiiieliluruiagayuifeliu

. 1 ' a A > ' o g v
morphine usilinanasyuunsivaisudeniosnin e1avil
miladuduazdl cardiac output anaslatng Azunsndoun
JULSIAD skeletal muscle rigidity Ingianznananileusiin

NINBN

3. Methadone

\HuansdansginiBueysiusued phenylheptylamine
anstleengvdmandinenlaaiieniu morphine ol
Usemuadiusyansning @mauﬁaﬁumﬂmamﬂ morphine
isizmorphine daaldgsnenielagnisindsaziiia
UszAnSn i methadone eanguavhliiasu (sedation) uag
euphoria flasn31 morphine usdlelddAnseiu (repeated
dose) methadone viliiAinnsasuszivagrnaudnuasy
VAATNTLLIITY atlnezenoongviazan (cumulative
action)’

fwanvnil methadone ongriluanmelduiuniy
morphine Fsfisuldlunistostunsesnwiainisainanizasu
81 (withdrawal symptoms) Iuﬁﬂaﬂﬁlé’%’u morphine #39

fentanyl \Julauu?

wa o s

AUFUUANIUATYIAUAIERT

Methadone gadssumaifiue mslad elwiu
Usgnuevuaien (single dose) EJ']R]%L%@JEJ@M]V]%IU 30-60
W7 uariangegausean 4 vl nansenuazas (cumulative
effect) aglaiuu 22 - 48 .

mmmsaLLW'ﬁ'ﬂixmavLUgiLﬁaLﬁamm Ioduusiu
nauazgn metabolize 7AfURIL CYP 3Ad, 286, 2C19, 2C9,
206 1 EPPD il inactive metabolite e1Uszanmusasas
10 axdumwosnumailaanzlusuliasuutas e1msing
desiiAnensdesdy aduld o18su Unnuti Vioayn way
J91897un51An QT prolong wagilawdudi (bradycardia)’



M15199 1 1WSsuiisuuandiniundyIaumansves morphine, fentanyl wag methadone’

Onset Half-life
Drug Metabolic pathway Metabolites
(min) (hr.)
Morphine (IV) 5-10 3-4 Glucuronidation Active metabolite (M6G)
Fentanyl (IV) 1-2 2-4 CYP3A4 Inactive metabolite
CYP3A4,CYP2D6,CYP2BS, . .
Methadone (oral) 30 15-60 Inactive metabolite

CYP2C9, CYP2C19

g7y (sedative drug)'?
\Hunguenifonliluneduisnuiitningaiiieli
Fthoas idesulunsdiflfindesiemelavdeldsauiven
sziuthe Lﬁ'arg'ﬂaaﬁaﬂﬁ%msﬁwﬁmmi NaNd1AYIDINTT
Tnguilte mslivhiisuiy uasfosmseninliauete
lacumaniliifgnsseiutan windeswimansiida

Umdemsldaivenseiun

A151971 2 STAUVRINMIEAIUNA 4 ¥lia’®

TngvluarrasuludUisamisauudlddeg Ju

4 52U lgAMANYAEURITEAUAILEIUNY 4 vla (1519

1 2) lngnalunannsliendnazdesnsliguasaiunse
" a v @ S o

nudadinseau (A1ndnanis) laleendlnismelauas

szuulvadeulaievihanuldauund wagenfihunldasyili

AUapamnsonssziunzasuiitesigaminndndudmsu

A01UNTAITIUY

Anxiolysis Moderate sedation Deep sedation/ .
. . . . . General anesthesia
(minimal sedation) (conscious sedation) analgesic
NIINDUAUDY Und liignna MOUAUDINDLEEY/ ADASUNANTOTY limovauesse
GGVl AUUINLAY
memela Und lignna annsamelaiesla foety fipan1snstIemela
Wannamelatig
mamelaies Und laignna melatedlaifissne 9193zmnelatioy melaliine fegie
szuulvadewdon Und laignne Und ladfidgyn finazund 919gNNA

1. Benzodiazepine (BZD)

Wueniideslfunniigaievligiisaslunedioe
nadiatngn sengrdlasduiu BZD receptors Filuszuy
Uszamaunaradudiumiliwes gamma-aminobutyric acid
(GABA) type A receptor Wl# GABA Faduansdeuszam
wilndudiluaneseongvisinntu fqvisaviliasy (sedation)
Aaneiaaa (anxiolytic) $@ndugu (euphoria) waziudn
(anticonvulsant)

uaﬂmmfs;l"amw‘h’lﬁ’@'ﬂaaﬁlﬁ%miﬂamﬁaﬁ'\

winNsaliinuldl (anterograde amnesia) WunaligUae

51wazBeanisineuazauidnaalasuelila weilad
HansgnusedayauarnIsiseuAnvesUienaunsinw
a £ 1% L g v 1 U] 9
gnilgndaanenduilowdniiasriiu BZD receptors Mludumnds
= 1 ¥ ﬂ’/ v 4 A{ !
FarwamenauileludUae cerebral palsy la grisvesendau
Tngfuivrunendils Liflgnsanuindsddaasidusnien

o

Wagyyman1snanIINUIn
NATN9LALNLALA 1T LN INTGAUYBY BZD
g1ilaannIsnouausIveIfudAUANNITNILlA

' ) s 3 .
fonzAweInsUsulneenlen (hypercarbia) wagn1iz

n30408nTLAU (hypoxia) Ingusgivyuneily (dose-




dependence) anastimennusednsy Tlugreniilsalen
& o oa v A | 44' o
Sedwiteldinsesiemela lnslanizillelvluruings wie
Wiy opioids @snansmeladuisieniu gUlieguiesg
a . . . A Yo & = a

9138l paradoxical agitation Welasusnguil Fsprsiuasu
Tuldengudu

BZD ilwaan sympathetic outflow vilAaNsiuNIU
YDINADALABALLAY (systemic vascular resistance, SVR) fiag
uariinaneLiinsili preload way afterload anas uatnlaidl
Hasie cardiac output viseANUGUGERluLUEMLY

1.1. Midazolam

<, a' L a . g

Wueveangnalsd (rapid onset) Warpangnoday
(short acting) Uagtutlesldiverilvigtheasunouintinanis
waglvivendailosmmasnidensluveriienyiriaings
WesneldvitlilAnnasnideamsnieau (thrombophlebitis)

= .
WlauYn diazepam

va Y A .

fenavanenilde Seliresszaaiiesdevaonidon
svhlananandesste thrombophlebitis Fsanusalvinen
Aoilewmavasnidendilad Lﬁavﬁwgﬁwmaawsmﬁau
5U374%84 ring structure ﬁﬂlﬁLﬂﬁaulﬂangiu'gU un-ionize
uazr1u BBB 1iA vilrieneengvdléisa s1gn metabolized
KW cytochrome P450 3smsseiinseiadelisiuiueniifing
Lﬁuﬁaaﬂmiﬁ'mu‘um cytochrome P450 mgmﬂ?{&m@u
active metabolite fio O-hydroxymidazolam %!ﬂgﬂ%’uaaﬂ
mala Faoraiiansazauves metabolite Tugthedifiam
mevhauvedle’

1.2 Diazepam

Wuiltdesaduneithenuidaingdin ilesan
{i midazolam wag lorazepam Fafinatnadsatesnindel
lugUvesendamaviaenidions us diazepam Tuguiuuen
Suusgmuiiildlunstiestuniednwennisninaizaeuen
(withdrawal symptoms) Iutﬁﬂ’mmﬁ% midazolam 1{u

LIATUTU

gnazanglulusiulad Jeeiu BBB lasamswilvieen

v v ' o . ' Y
guidlSuduLieniu midazolam usazanetnlaesunn uaz
§i osmolality @ fiAudsdvziin thrombophlebitis e
= a va = v ova A v
AnTuN1eaMIBAueIMsAANIn Feeengnslafiiioly
3Un B1gnindaiidulaeds N-demethylation lidu
active metabolites #a18f159UNY oxazepam WAy
n-dimethyldiazepam @3iiA1A3TIRE19NT diazepam 110

lvienflgnsvilviasusguiundy midazolam’

138 | sar1snsumisnwmg

1.3 Lorazepam

{ < = a
Wuerfieangnsuru (long acting) Fefisuldlu
15709 uNnI o n®19111591NA1200U87 (withdrawal
symptoms) lugihefildsu BZD Wuamu

AANTRANILNEYINEIURY lorazepam

Wueiazareluiiled eldresszaaidoaiols

3 Ly ' .

WUUBANUaEALEDAAT BaNAVETINIT midazolam Waz
diazepam usifignseglauunii (4-8 H3lu) ergnindniisu
1y glucoronyl transferase Inglinu cytochrome P450
= " = = o aa ° o ' =
Falsireeiidyvidiolilugreniinvihnuvesduunnses 8
o ° . . . aa
UNUNIINNIUVDY phase |l glucoronidation reaction 71

wazliliin active metabolite®

2. Chloral hydrate

Wugnlvmalnfdenlmdunsinsineurinimnanis
LufisulineiowligUivasulunedUasivininings
Al a v a al Yo oA a £
Wesnilnadiafseuusadielasuenasausailies e1gns
wSurivgwinliasuiidu Tufdieniivse ilvasueineal
I . . PR o A A L &
+Uu baseline sedation i ligfiBuiloangnsisuwazauna
YABALEBAANSINAIENBUNITINRNANTS TaAlsseisAe el
uraglsanguiaanatinnudnduliviniy Wedienemisnsia
doufiundunsliin uaglimsldenfuruinasgn (Vuinegean

TaipsiAu 1 ndudeduluinmisnuay 2 nSuseiuluinle)’

AnaNUANILNEYING18Y chloral hydrate

<

Lunsunalneanguiiidaian sengniviliasuls
U1una1s (moderate sedation) Yof AoliAssiinasonis
melawazarududendelilurunund s1dueengnd 10-
20 wiindilien uazinosngyisgeani 30 uniindilien s
mslinarmtinewiinents e1gedulddnarsamsma
yafuemsiazgnidsuiu trichloroethanol (TCE) Sy
active metabolite iufilaateulesd alcohol dehydrogenase
wazdiA1A3edin 8-11 %Imiurg‘lmj Tunmsnusniinaasl
erluruaiimandesainenailiaiddauiutude 28-40
Hilus UszanaFesas 94 vea TCE Furuusayiiulazeaes
bilirubin Tunsduneayiiu Faaslidigarusednseisly

MIALSAARNIN L MIwas

3. Alpha2-adrenergic agonists

giildunntulutiogiuldun dexmedetomidine uaz
clonidine aaﬂqméiﬂaé’uﬁ’u OL,-adenergic receptors W
Tuszuudszamaiunauarseuuan dandvilwasududs

N1571197U983 postganglionic ¥0955UUUTEANONLUITR



(sympatholysis) waziigndszdutan (analgesic) latne?

3.1 Dexmedetomidine

& . L, o da L

LU Ol-adenergic receptor agonist Nilgnagagailay

Y 9

fAudunizse o,-adenergic receptor 111131 clonidine
fiv 8 i ldrrenanismels” WedUieasudnnseaulvnula
Peuarldresiinaneszuunslraisudenisdeulduntu
TugUaeilalalaviemelaniedurendnisindalsaialous
o a v oA = o A o v oA <,
Al SslifinsAnetaaudistunldneilondunaiuiu
waziisimune lnevialuTahanldidussevnandus laiu 24
il iivetievhligUisasulevzaenviemelavievislvian
gvnlrasuiduladeay

AANTRNINEYINGIUBY dexmedetomidine

g1gnMdnkY cytochrome P450 ity inactive
metabolite lnsSosay 94 vasenduiulusiu F9e1990ngWd
wnAulugUendgsulysiuan’

AMzuNsngouYes dexmedetomidine

desmnenshilanmsvhauues sympathetic 39919
ilinladudinamazanuiudonanadldlaeanizidiols
wun bolus Tunarsusamifisnesunnizasusa (drug
withdrawal) Tileliduszesiiaruiy wavenasulusodd
clonidine Higana1nsaeuen

3.2 Clonidine

\Ju a,-adenergic receptor agonist Inglulszindlne
fsuuuuenuuseyu onfiqrdviliasuuasilgrsssiulaeld
e B13ueengnd 30-60 windslien uavesngusuiu 1-3
dlas 819¥gN metabolized fisulendu p-hydroxyclonidine
Fa9y inactive metabolite warduoonmila (Sovaz 40-
60) lugU unchanged drug wasdeeninfesaz10 lugy
p-hydroxyclonidine wat14Aswe clonidine 5189743
anunsaviliiAnausiudons1 (hypotension) uagiala
WUt (bradycardia)’

713197 3 WisuiguauandinunduIaumanveseviliaay’®

Drug Onset Peak effect Half-life Metabolite
Midazolam (IV) 30-90 sec 3-5 min 2.9-4.5 hr Active metabolite
(hydroxyl midazolam)
Diazepam (oral) 10-30 min 60-90 min 44-48 hr Active metabolite
(dimethyl-diazepam)
Lorazepam (oral) 10-15 min 2 hr 10-20 hr Inactive metaboite
Dexmedetomidine (IV) 5-10 min 15-30 min 1.6-2.3 hr Inactive metaboite
Clonidine (oral) 30-60 min 1-3 hr 1.13-6.33 hr Inactive metaboite
Chloral hydrate (oral) 15-30 min 30-45 min 9-12 hr Inactive metaboite

Opioid and benzodiazepine withdrawal®®

a &£ A v, P ' .. & . .

Lﬂmumagﬂwlﬂiumﬂqm opioid %38 benzodiazepine
% A oA I P ” A o § val
719 visesaioulussezianuiu Weveneviuil vilvide1ns
PINYNTENIINITOBULT (Withdrawal symptoms) SintinTu
Indlelvendnsounus 5-7 Juduly nalnnmsiinddlansiu

"o a1 a a £ | <

LUTA WARRI11AARIINNNSHANTUVES CAMP BE195IALS?
lvinsviauved adenylyl cyclase WAy fihee1aennts
lanaeatgs vildeinsenisitady desendanisdunnved

wndvienenunagguauarifadeusnlsaanlsavioninedy
oMssnetiostutuitasusiazsne taeny warenild
81113 opioid uay benzodiazepine withdrawal®’
« 9IMINesEUUYsEAm ldun nsvdunseeane ueu
livdu fledu nszan hyperactive laiflanns vugn nvess
wifsan thalva asudoasud 9w Wunwaeu nds

In Ussanmaou




« DINTNTTUUNUAUDNS LlA SUDIMITNTD
walalle whdonnds mauld ooy Vieads YA WazN1s
nauladusiusiy

« Sympathetic hyperactivity lai Anayn witesen
wagdlly

A19U5218UN1I2 opioid wag benzodiazepine
withdrawal

Haqiuiitnmsuszifiumnuidssenngnousmane
WUU LU Finnergan score Wag Lipsitz score' %&Qﬂﬁwm
dusuldlumsnuselinidn wse withdrawal assessment
tool-1 (WAT-1) score® dsfimsanumuiniiamuduiusiu
NMITBUY AL IZHLIAIVDINNTANE VDI TN sUsTidiu

wianddwlndldannsanenlddtenisvesidieinain

opioids vi3e BZD wagdslaifFslaildubummsguiiily
antuguaminuisnaums3dldiedesile The
Withdrawal Assessment Tool - Version 1 (WAT-1) Tun1s
Usziiunmig opioid wag benzodiazepine withdrawal Tu
in (mqé?mwi 2 ifouda 18 ¥) Hauanslumsnad 2 Taglisu
Uszliuluiuiisy weaning benzodiazepines Wag opioids
Tszidiutuay 2 At wasndmnmgaeudlilsudusioly
Snaunsu 3 Su Mntulddssfivennisvdsldsuen diazepam
uaz methadone dwmmmauawaqQ’ﬂ’;ﬂﬁ%w?ahi a4
MnUssdiilfsmaviuuia 11 9o (12 Avuuw) win WAT-1
wnndviteindu 3 waneingUheiinnizaeusisesiansan

USum1y weaning protocol

WITHDRAWAL ASSESSMENT TooL —1 (WAT —1)

© 2007 L.S. Franck and M.A.Q. Curley. All Rights reserved. Reproduced by permission of Authors.

Patient Identifier
Date:
Time:
Information from t record, vious 12 hours
Any loose /watery stools No=0
Yes=1
Any vomiting/wretching/gagging No=0
Yes =
Temperature > 37.8°C No=0
Yes=1
2 minute pre-stimulus observation
State SBS' < 0 or asleep/awake/calm = 0
SBS' > +1 or awake/distressed = 1
Tremor None/mild = 0
Moderate/severe = 1
Any sweating No=0
Yes =1

Uncoordinated/repetitive movement
Moderate/severe = 1

None/mild = 0

Yawning or sneezing Noneor1 =0
>2=1

1 minute stimulus observation

Startle to touch None/mild = 0

Moderate/severe = 1

Muscle tone Normal = 0
Increased = 1

Post-stimulus recovery
<2min=0
Time to gain calm state (SBS' < 0) 2-5min=1
>5min=2

Total Score (0-12)

*State Behavioral Scale 19
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Variable Points
Unresponsive -3
Responsive to noxious stimuli -2
Responsive to gentle touch or voice -1
Awake and able to be calmed 0
Restless and difficult to calm +1
Agitated +2

mstasnunae opioid waz benzodiazepine withdrawal'™**
TnguannislunisUeesduniiy opioid uay
benzodiazepine withdrawal Aeldenlvileefanuas szeziia
duign Jaagyliansavgaegtielaiedu winniiaiy
o &) v v a ! L &) !
Pududedldorvuaguagindetiudunaiuiunnndl 5-7
Fumssumsinwiiiedesiunizaeusivesiie aglise

WigUieiionisneugiindunou

nssneivetlasiuniaz opioid waz benzodiazepine
withdrawal''™*?

Haqiudslaiiissnuunasglunsinviiletesiu
Aeneue lnehludeurosy ansasdosas 10 vesuuIn
smadulneanvuinen fuasniandvelsk BZD Aeengnd
UIULWY diazepam %39 lorazepam VLU iany
midazolam #ilWsaifleaniasndendiasuazfould
methadone dwi3utasfunaginwilefilésu opioids 819
Bulaels methadone wwa 0.1 un/nn. W 6 Faluauas
lorazepam 0.1 un./nn. N 6 Falus (e1adedlivunengsiu
mngthelasuefiuiungs) wasanunsaneaesane opioid
ua BZD fiffiheliFustasustanaifonas 25-50 leviuiindals
methadone 1159 lorazepam 1-2 afwuavanasdniosay 25-
50 vesuwnesufuiloléen methadone 138 lorazepam
wiUsvana 24-72 Falus (Leedienanuinansediu opioid
1ag1n71 BZD)

MHIINANTONEAL opioid Way BZD hislale 3
ADYAAYWIA methadone way lorazepam avUsyunaioas
10-20 wpevUIAEIRITY 91U saesfiasuasads
IeUTuanasuiuiiagu sﬁuagiﬁ'ummL?‘iawiaﬂmﬁmmw
nous1veUle (iU methadone o1ausuanlulsinn
12-24 Fluadlevurngiiaaminuds esnneriaiedin
Uszana 12-24 $9la9) Tegldnansaszina 1-4 dUani
Javgaeanunld Tuegiuszernafifiasléfuendu wn
fuhefiennisaeuenszninsiiangienafiasaiinunves
methadone wav/v3e lorazepam lnglinduluifinwuinves
opioid 1130 BZD 1Axdn wazvganisaneUszana 24 Halu
FaduUsuanelvel mndthefomsunuieusuenlden o1
neaeslieniidu 1wy dexmedetomidine %38 clonidine 12
ileanensaInanzasun’ "’

JagduvedUaeingain aonduavaiminuieynd
W THliNawwuImensdesiusasinwnigaouyl
wilinngu opioid WageueUMAUNGY benzodiazepine
Juvesmueslaedrsdauazinmnanangiudeyadiiinigi

14-19

walusisseina™ " uagdwnuseyndldiuseniseni

filuanndus Meiliiethuwimenlduldlunediedinings

o

Tguszasdiiietivanaunnivsinuvesitisiinana iz

0OULINGY opioid Way benzodiazepine A 1"
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Weaning Sedation and Analgesia management
protocol of critically ill children in PICU

Consider stop Sedation and Analgesia

Sedation & Analgesia <5 days

Sedation & Analgesia > 5 days

Stop medicine and assess WAT-1 score daily

[

Withdrawal symptom

present or WAT-1 score = 3

:

Dose conversion from
Midazolam to Diazepam

Yes

No

Dose conversion from
Fentanyl/Morphine to Methadone

I

| Total dose of Diazepam =

Treat as withdrawal syndrome
DDx condition with sign &
symptom mimic drug
withdrawal syndrome

I

No treatment

Rescue treatment

*  Morphine 0.05 mg/kg IV/oral
single dose or prn g 4 hr

*  Chloral hydrate 20 mg/kg oral
single dose or prn g 6 hr (max
dose infant 1g/day, children 2
g/day)

*  Clonidine (if no risk of
hypotension) 1 — 2 mcg/kg/oral
single dose or prn q 6 hr
(max dose 200 mcg/dose)

I

| Rescue treatment > 3 dose/day |

V_—l—l

total dose of Midazolam in
previous 24 hr +3
(mcg — mg)

Total dose of Methadone =

#  Total dose of Fentanyl in
previous 24 hr x 3

#  Total dose of Morphine in
previous 24 hr x 0.75

Total dose of Diazepam IV/oral divided q 6 hr
(max dose 0.8 mg/kg/day)

Total dose of Methadone oral
divided q 6 hr

Start using Diazepam and Methadone

Start tapering dose Midazolam or Fentanyl/Morphine
25% q 12 hr until off

Case receiving methadone
and diazepam consider
increased methadone and
diazepam 10% for 24 hr

Case not receiving methadone
and diazepam follow protocol as
used sedation & Analgesic > 5 days

[
Continue tapering dose

\ 4

[

Case receiving
Sedation & Analgesia < 10 days

1

Case receiving
Sedation & Analgesia > 10 days

**Calculate dose Sedative

Methadone 20% q 24 hr divided q 12 hr

Start tapering dose Diazepam and
*

*

and Analgesia by IBW

Start tapering dose Diazepam and Methadone
10% q 24 hr divided q 8 hr for the first 5 day, then
10% q 24 hr divided q 12 hr for the next 5 day
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mnunIldlugthe Wnglugthenlasuen midazolam 2y

AnaureuLaUaswdy diazepam wuuiuusenu

dndlugUaeflasuen morphine/ fentanyl AgA1wINAIUIAYT

syuuazildsudu methadone wuusuUsEU LaRINTSLY

wuINNasadl

- §Uqe#lasu midazolam uag morphine/

fentanyl Hounimsamindu 5 Ju

*

anunsevgneliviufiuagliusediu WAT-1 0

o

U

ynuseiliy WAT-1 Topzuuy > 3 TAsuns

Snw1A38 rescue treatment

LAY rescue treatment unnNITIUaY 3

53 sty protocol ey gUaenla

U

midazolam waz/ 58 morphine/ fentanyl

1AAI1 5 U

« JU87la$u midazolam wag morphine/

fentanyl 11nN31 5 U

+ nannsAeulvien oral diazepam uay oral

methadone Tagaunnenililaainn1saiul

%3}

£A1NUUABY AAYUIAYT intravenous

fentanyl %38 intravenous morphine au

a1unsanenenld 1NUUTIADE|AATUINE

oral diazepam ilag methadone

NTATUIUVUINYNIUAUVDS oral diazepam

bbel

£

¢ oral methadone

mM3WasY intravenous midazolam tHu
oral diazepam laguunnen oral diazepam
ANUINIINVUINYT midazolam 59 24
Flusvesiunsuninns 3 azlduuine
oral diazepam igtheaglésulu 1 Yu uus
Tvinn 6 w3 (max dose. 0.8 me/ ke/ day)
Msiasy intravenous fentanyl WJu oral
methadone lngaungn oral methadone
ANUIUAINVUIAY fentanyl 1 24 lus

vasfunounming 3 azldauinen oral

methadone Aiftasazladuly 1 u us
Tvinn 6 #1313 (max dose 10 mg q 6 hr)
M3y intravenous morphine W oral
methadone Ingvu1ng oral methadone
ATUIIAINIUINYT morphine 523 24
Gz?'ﬂmmaﬁudawﬁﬁ@m 0.75 aglavun
&1 oral methadone ﬁﬁﬂw%ﬂﬁ%’ﬂu 1
Tu wudlvinn 6 #7104 (max dose 10 mg
q6 hr)

¢ N198AYUINYT midazolam WAz fentanyl/

morphine

sk

%a4l¢ oral diazepam wag oral methadone
U 2 dose Tanume IV midazolam way
IV fentanyl/ morphine a3 20% 103U
1535y

naale oral diazepam wag oral methadone
1U 4 dose Tanuunnen IV midazolam way
IV fentanyl/ morphine 83 25%

184 oral diazepam Wag oral methadone
1U 8 dose lianuunnen IV midazolam way
IV fentanyl/ morphine @3 50%

7a4l¢ oral diazepam wag oral methadone
1U 12 dose mIHa5841 Off IV midazolam

ke IV fentanyl/ morphine

*¢ N158AVUIAYN oral diazepam uwag oral

methadone

sk

mnlesu midazolam wag morphine/

fentanyl <10 T

« IUSuanuuinen oral diazepam wag
oral methadone a3 lagUsuszeziian
mslfenduyn 8 dalus uw 2 fu an
tuldnduyn 12 Falus w1u 2 Tu uas
Usueiduuazadiuu 2 u3mgae

nngUlesiagld $u midazolam uwag

morphine/ fentanyl 111031 10

« TiSuanaune oral diazepam ey
oral methadone a3 TagUsuszeziian
nslgdunn 8 dalue w3 $u 90
tuldienduyn 12 Halus wiu 3 fu uas

Ysuelnduiuazasauiu 3 Tuimenen
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wag oral methadone a1 wiigtheda1n1s withdrawal v

\isauagn oral diazepam tag oral methadone 10-20%
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