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Abstract

Background: Adolescent pregnancy carries a high risk of complications of pregnancy and childbirths
due to physical immaturity and lack of preparedness, affecting quality of life. Objective: This study aimed to
analyze maternal and neonatal outcomes of adolescent pregnancies at Chana Hospital, Songkhla Province.
Methods: A retrospective cohort study analyzed women who gave birth at Chana Hospital (2019-2022),
divided into adolescents (aged 10-19) and adults (aged 20-34), with 107 participants per group. Data from
medical records were analyzed using inferential statistics, including log-binomial regression to calculate
adjusted relative risks (ARR) with 95% confidence intervals. Results: Adolescent mothers had the first
antenatal care visit after 12 weeks and got less than five visits attendance (p = .010), urinary tract infections
(ARR =7.76, 95%Cl: 1.59, 37.78, p = .011), neonatal complications including respiratory distress syndrome
(ARR = 18.56, 95%Cl: 3.29, 104.59, p = .001), preterm birth (ARR = 4.30, 95%Cl: 1.07, 17.34, p = .040), and
low birth weight (< 2,500 grams) (ARR = 2.54, 95%Cl: 1.07, 6.01, p = .034) significantly more than adult
mothers. They also had lower pre-pregnancy planning and the first six months exclusive breastfeeding rate
lower than adult mothers (p < .001). Additionally, adolescent mothers had lower rates of pre-pregnancy
planning and exclusive breastfeeding in the first six months compared to adult mothers (p <.001) Conclusion:
Adolescent pregnancy is associated with higher risks of urinary tract infections and neonatal complications
such as respiratory distress, low birth weight, and preterm birth. Adolescent mothers also lacked
pre-pregnancy planning and had significantly lower exclusive breastfeeding rates in the first six months.
Therefore, promoting sexual and reproductive health are essential. This requires support from both family
and community to promote physical and mental well-being among adolescent pregnancy.
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Effect of Using Line Application on Knowledge and Self-care Practices of
Liver Cancer Patients Admitted Treatment by Injecting Chemotherapy
through the Artery into the Liver
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Abstract

Background: Currently, many liver cancer patients receiving treatment through transarterial
chemoembolization, while the number of doctors and nurses providing care is limited. This inadequacy
results in insufficient knowledge dissemination and self-care guidance to patients and their relatives, leading to
complications. Therefore, a method for promoting knowledge and self-care practices through the LINE
application was developed to increase access to knowledge and guidance for patients. Objective: To study
the effects of knowledge and self-care behaviors before and after using the LINE application and to assess
satisfaction with this approach. Methods: This quasi-experimental research employed a one-group pretest-posttest
design. The sample consisted of 28 liver cancer patients treated with transarterial chemoembolization at
Lopburi Cancer Hospital. The experimental tool was the knowledge and self-care promotion model through
the LINE application (TACE Official Line), which was developed by the researcher. Data collection tools was a
questionnaire comprising four parts: 1) general information, 2) knowledge assessment, 3) self-care practices
questionnaire, and 4) satisfaction questionnaire. Data were analyzed using descriptive statistics (percentage,
mean, standard deviation) and inferential statistics (paired sample t-test). Results: The mean knowledge
score before the experiment was 6.86+3.42, and after the experiment, it increased to 10.39+2.42. Comparing
the mean knowledge scores, it was found that the post-experiment score was significantly higher than the
pre-experiment score (p < .001). The average self-care behavior score before the experiment was 22.25+2.35,
and after the experiment, it increased to 26.36+1.93 The post-experiment self-care practices score was
significantly higher than the pre-experiment score (p < .001). Additionally, participants expressed a high level
of satisfaction with the knowledge and self-care promotion model through the LINE application. Conclusion:
The knowledge promotion and behavioral guidance provided through the LINE application have resulted in
the sample group improving their knowledge and self-care practices.

Keywords: Knowledge, Self-care behavior, Liver cancer patients, LINE application
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Abstract

Background: Psychiatric patients at Sangkha Hospital have shown an increasing trend of readmission,
leading to service improvement through community-based follow-up care which is a proactive service
approach. Objective: To study the effectiveness of follow-up care programs for readmission among
psychiatric patients in the community, Sangkha district, Surin province. Method: A quasi-experimental study
was conducted with 30 psychiatric patients with a history of readmissions, divided into experimental and
control groups of 15 patients each. The control group received routine outpatient care at the psychiatric
clinic. The experimental group received an 8-week follow-up program consisting of patient classification
using The 3-Good 4-Color patient classification system, follow-up of missed appointments via LINE
OFFICIAL ACCOUNT, home visits for symptom assessment, and medication adherence monitoring by
relatives or volunteers. Outcomes were evaluated using the Brief Psychiatric Rating Scale (BPRS) and the
8-item Morisky Medication Adherence Scale (MMAS-8) by psychiatric-trained nurses at baseline and after
program completion. Data were analyzed using descriptive statistics including frequency, percentage,
mean, and standard deviation for general information, and paired t-test for within-group comparison and
independent t-test for between-group comparison, with statistical significance at .05. Result: After follow-up
care, the experimental group showed lower readmission rates (13.33%) compared to the control group
(26.67%). The experimental group demonstrated significantly reduced psychiatric symptoms (p < .001)
and significantly improved medication adherence (p < .001). Conclusion: The follow-up care programs
effectively controlling psychotic symptoms, improved medication adherence and tended to reduce
readmission.

Keywords: Psychiatric patients, Readmission, Follow-up care, Community
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gesiinnumsesnaniiom (content validity index; CVI)
Wiy 0.89-1.00 nguAIUAN IlAsUNMIQUAnIIUNALUY
ﬁﬂaauaﬂﬁﬂéﬁﬂ%mm Usznauniy MsiALUgEInIL
UyvmvesUhe Wy n13dan1siveInsinaAgaanen
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Wa
v 1 Y1
voyaduynavadEUe

florglade 31.9 U (5D = 8.10) Tnwdrulugjegly
4339918 20-40 U ($o8ay 86.67) UNISANWITEAU

INA519N 1 nUI LleUSeuLigusENINg  seuAnEIrserInd1 (Seuar 63.33) UsenauaiIiw

ngunAaaIanguAIuAL YnAmLUsliliauwneiy (Gewar 70.00) TlsaTuad1saun (Sevaz 73.33) uazendy

Inenguiiog1e 30 118 dndviadunae (Sovag 73.33)  adiuaseunsivun 4-6 Au (Souaz 60.00)

a1svn 1 Jayaddruynnavovuoy

Joua Sou navnaaov NavAdUAU p-value
® n (%) n (%) n (%)

LA .682
U8 22 (73.33) 10 (66.67) 12 (80.00)

Wiﬁﬂ 8 (26.67) 5(33.33) 3 (20.00)

a1y (meantSD), U 31.9+8.10 30.33+8.15 33.46+8.02 952
20-40 26 (86.67) 13 (86.67) 13 (86.67)

41-60 4 (13.33) 2 (13.33) 2 (13.33)

A0UNN 1.000
Tan/ming/vegn/uen 20 (66.67) 10 (66.67) 10 (66.67)

A 10 (33.33) 5(33.33) 5(33.33)

NSANEN 705
i mSawihfuseiuseudne 19 (63.33) 9 (60.00) 10 (66.67)
gandnsyauliseudnw 11 (36.67) 6 (40.00) 5 (33.33)

1IN 109
laiusznauan@in 9 (30.00) 7 (46.67) 2(13.33)

Usznauen 21 (70.00) 8 (53.33) 13 (86.67)

TsAsaun1eindu 9 1.000
LA 22 (73.33) 11 (73.33) 11 (73.33)

g 8 (26.67) 4 (26.67) 4 (26.67)

UUFNINDAEBE TIUNY 136
2-3 12 (40.00) 4 (26.67) 8 (53.33)

4-6 18 (60.00) 11 (73.33) 7 (46.67)
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NavaINsANAUQUAL U
INAITIA 2 Na9INAARUgWaEUIEY WUl
nagunaaelinIsiatanIsSn¥ISosas 26.67 AN
i Ay i = Y
nauAUANNNSeYa 46.67 UAXNGNNAABIINITNAUNN

SnwgwuugUleludesar 13.33 Andnguaiuauiil
2/ ! < ' 5 a Y %

Seway 26.67 agalsinunudl MaMsRataNIT W
(p = .256) wagnsnavansnwigwuugUaelu (p = 361)

Taiflanuanenaiuy

01570 2 1US8UIRBUMSHAUQNISSNUN lla:nsnaunsnunsiuulUoglundunaasviia:nduAduny

naunaaav

NaunAdUAU

Joya n (%) n (%) p-value 2
ASRATANITINEN 256
Taigl 11 (73.33) 8 (53.33)
i 4 (26.67) 7 (46.67)
msné’vm%’nmq}gﬁtwvé’ﬂ'zsﬂu 361
Taigl 13 (86.67) 11 (73.33)
1l 2(13.33) 4 (26.67)

@ chi-square test

INATNN 3 WUdl NaUnaaeIldndiuves

HA191N151193M52A UL L ANTURE19TALIUIN

Y

Sovay 20.00 . UuFoeay 86.67 ndinsnaaes luvaesingy
muAuiidndruinduaindesay 6.67 Wulosaz 60.00

sudanuingunaassddadiuvesiiianualiaue
lun1sfudsemuegseauliunalsfisgauiuduain
Sovaz 33.33 Wufowaz 80.00 drunguamuauidndiu

WLTUAINIesay 20.00 Wusevay 73.33

a15707 3 $:AUDINMISNMVIA llass:AuAaNIdUDIUNSSUUS=NUENTuNguUNQaovIlia:NgUAIUAL

naunaaav nauvAduAU
doya flounQaov Kavnaaov fouNQadL Kavnaaoav
n (%) n (%) n (%) n (%)

971n13911930 (BPRS)

SLAULRY (< 36 AZLUL) 3 (20.00) 13 (86.67) 1(6.67) 9 (60.00)

FEAVLIN (> 36 AZLUL) 12 (80.00) 2(13.33) 14 (93.33) 6 (40.00)
anuasinanslunsduusemuen (MMAS-8)

seus (< 6 ATWLL) 10 (66.67) 3 (20.00) 12 (80.00) 4 (26.67)

FEAUUIUNA-E4 (26 ATLUL) 5(33.33) 12 (80.00) 3 (20.00) 11 (73.33)

BPRS = Brief Psychiatric Rating Scale, MMAS-8 = 8-item Morisky Medication Adherence Scale
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nA9197 4 wud evsziiueinimieda
sheuuuUszidiu BPRS WU ngumnassdiAladenzuuy
anaveg N ldsdAYn19aia (p < .001) 910 53.33
(SD = 14.39) 1 41.06 (SD = 9.98) luvauziinguaruAx
firadunzuuLanasan 49.13 (SD = 9.86) 1 d6.4
(SD = 9.19) weilaiupne1aiuneada dunisuseidiy

A an el UUSET MU RERUUUSRL MMAS-8
WU Mendan1Ineass naunaasalAladBnzLuL
Lﬁmﬁ'ﬁuaéwﬁﬁaﬁwﬁmmqaﬁ@ (p < .001) 370 3.76
(SD = 1.87) 1 6.48 (SD = 1.12) daunguauauiaade
avuuuiAsunlaafisudntesain 4.96 (SD = 1.00)
\Ju 4.85 (SD = 1.18) uslduananeiunisada

015790 4 1USUIRBUANINATAILUDNMSMYAA la:AVaNIdUDIUNMSSUUS MUgNs:K3vNguIa:me lungu

Joua naunaaav NauAdUAU o-value®
v Mean+SD Mean+SD
971n13911930 (BPRS)
NOUNAADY 53.33+14.39 49.13+9.86 170
(95%Cl) (45.36, 61.30) (43.66, 54.59)
PHINAADI 41.06+9.98 46.40+9.19 762
(95%CI) (35.53, 46.59) (41.30, 51.49)
mean difference 12.27 2.73
(95%CI) (7.02, 17.50) (0.00, 5.46)
p-value ° <.001* .050
anuasinanslunsFuusemuen (MMAS-8)
ADUNARDI 3.76+1.87 4.96+1.00 .025%*
(95%Cl) (2.72, 4.80) (4.41, 5.52)
VGMAZE0N 6.48+1.12 4.85+1.18 851
(95%CI) (5.85-7.10) (4.19-5.50)
mean difference -2.72 0.11
(95%CI) (-3.67, -1.76) (-0.45, 0.68)
p-value * <.001* 667

3 paired t-test, P independent t-test, *significant < .05
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Abstract

Background: Complication for post-operative patients receiving general anesthesia in recovery room
can be life—threatening. Proper patient care can prevent complication. Objective: To examine the results of
developing nursing practice guidelines for postoperative patients who have received general anesthesia in
the recovery room at Nopparat Rajathanee Hospital. Method: Action research followed the Clinical Practice
Guidelines development principles by the National Health and Medical Research Council, Australia (1999).
The research instrument was the guidelines for postoperative patients who have received general anesthesia
in the recovery room. Data were collected using a postoperative care outcome scale and a satisfaction
scale, both validated by five experts, with each instrument achieving a content validity index (CVI) and an
Index of item-objective congruence (I0C) of 1. The sample included 21 nurse anesthetists and 54 patients,
divided into two groups of 27 using G*Power based on prior effect sizes and inclusion criteria. The control
group was selected from retrospective medical records dated February to April 2023, while the experimental
group embraced patients who underwent Post-Anesthesia Care Unit (PACU) services during the same months
in 2024. Data were analyzed using content analysis descriptive statistics, the paired-sample t-test and the
chi-square test. Results: The patient care guidelines encompassed assessment, monitoring, discharge, and
documentation. After development, anesthesia nurses showed greater adherence to the new guidelines,
correlating with a significant reduction in patient complications (p < .05), Also, anesthesia nurses exhibited
enhanced knowledge (p < .05), and guideline satisfaction was high, with service recipients reporting
the highest levels of satisfaction. Conclusion: The developed practice guidelines, used by anesthetists,
helped reduce the risk of postoperative complications and ensure the safety of patients in the PACU at
Nopparatrajathanee Hospital.

Keywords: Nursing practice guidelines for postoperative patients, Undergoing general anesthesia,

Postoperative complications
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Abstract

Background: Pes cavus (High-arch foot) was rarely found in outpatient department. There was usually
diagnosed by history taking and physical examination and combined weight-bearing film. Anywise, diagnosis
of pes cavus was still no gold standard and tool for screening. Recently, one study was published about
Staheli index in Harris mat footprint for screening flatfoot in population. The aim of this study is finding
Staheli index cut-off for screening, help diagnosis pes cavus and looking for correlation between clinical
diagnosis, calcaneal pitch angle and lateral Meary’s angle. Objective: To study correlation between
sensitivity, specificity of weight-bearing film and Staheli index from Harris mat footprint by compared
Calcaneal pitch angle, Lateral Meary’s angle and Staheli index for diagnosis of cavus foot. Method: 143
participants were included in this study, examined by Foot - Ankle specialist and diagnosed. Afterward They
were sent to X-ray department for shooting both feet weight-bearing film in AP, Lateral and oblique. Then,
participants were printed their foot by digital footprint at equipment department. Calcaneal pitch angle and
lateral Meary’s angle were measured by Foot - ankle specialist and concealed. Staheli index was measured
from footprint by research resident. The data were concealed from each other and calculated statistically.
Result: Calcaneal pitch angle and lateral Meary’s angle were very poor (r = =0.793, p-value = .001) and not
correlated with Staheli index (r = =0.096, p-value = .110) consecutively. The cut-off point of ROC curve for
diagnosis pes cavus is at 0.5865 when sensitivity and sensitivity are suitable. (Sensitivity = 73.33%; 95%Cl:
58.06, 85.40, Specificity = 50.22%; 95%Cl: 43.59, 56.84). The accuracy is 53.99%. Conclusion: Calcaneal pitch
angle and Lateral Meary’s angle were poor correlated with staheli index. Clinical diagnosis was still highest
reliable tools for diagnosis. The cut-off point of screening pes cavus is 0.5865 by Staheli index method with
highest sensitivity (73.33%).

Keyword: Cavus foot, Radiographic, Harris mat footprint
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Inglusunsu SPSS version 17.0

Wa (Results)
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#3unsnafiduonuisdifiedayu calcaneal pitch
angle Wag lateral Meary’s angle LagRuUMYINTULHURLN
\fio¥nen Staheli index

91015197 2 wanslffiuauduiussening
dndlu Staheli index AU 313 calcaneal pitch angle way
lateral Meary’s angle wu11 dadau Staheli index Wag
33 calcaneal pitch angle finnuduiuslussausun
(r = —0.793, p-value = .001) (fig.2A) uag liwumau
duiusszninsdndau Staheli index AU lateral Meray’s
angle (r = -0.096, p-value = .110) (fig.2B)
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na:das1dduyovannad (Staheli index)

dlothnsidademeerdinveddsawilnadu cold
standard W3suLiisunu nsindadiu Staheli index
NUI sensitivity, specificity 73.33%, 50.22% uag
A1 positive predictive value Wag negative predictive
value 18uA 22.30% wag 90.62% Muasiu (15797 3,
5U7 3) uans ROC curve 484 Staheli index W3suiien
fiu NIfaderan1eerdlin Yednlun1sIdadelsawinlng

99NN173A Staheli index (cut-off point) &A1 0.5865
Lﬁlaﬁﬂ sensitivity Wag specificity ﬁmmmmzamﬁ?jﬂ
(sensitivity = 73.33%; 95%Cl: 58.06, 85.40 , specificity
= 50.22% ; 95%Cl: 43.59, 56.84) nMsWIBULieUAa
fimuusugn (accuracy) 53.99 % #udiléns ROC
311 0.68 (95%Cl: 0.589, 0.771)
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a1s10A 1 Joyaus:sInsyovonanalns

Total asj'l\;gjefj“; - Toal ML)
(n=143) (n=37) (n=106) p-value
n % n % n %
Age (y) -

<20 1 0.7% 1 2.7% 0 0%

20-29 a4 30.7% 16.3% 38 35.8%

30-39 24 16.8% 24.3% 15 14.2%

40-49 26 18.2% 10 27.0% 16 15.1%

50-59 39 27.3% 10 27.0% 29 27.4%

60-69 7 4.9% 0 0% 7 6.6%

> 70 2 1.4% 1 2.7% 1 0.9%

Mean=SD 40.95+13.48 41.46+12.00 40.77+14.01 775"

Sex .029*

Male 39 27.3% 5 13.5% 34 32.1%

Female 104 72.7% 32 86.5% 72 67.9%

Yot (kg), mean+SD 65.66+14.63 63.47+12.23 66.02+15.36 293"
duga (m), mean=SD 1.61+0.09 1.59+0.08 1.62+0.09 1387
BMI (kg/m?) 437

<185 7 4.9% 1 2.7% 6 5.6%

18.5-24.9 79 55.2% 23 62.1% 56 52.8%

25-29.9 35 24.5% 6 16.3% 29 27.4%

> 30 22 15.4% 7 18.9% 15 14.2%

Mean+SD 25.12+4.77 24.98+4.70 25.17+4.81 840"

1IN -

Talleivineu 9 6.3% 1 2.7% 8 7.6%

waitu 4.2% 1 2.7% 4.7%

Suane 24 16.8% 4 10.8% 20 18.9%

WAE WeUA 19 13.3% 1 2.7% 18 17.0%

Susrvnis/eenila 83 58.0% 29 78.4% 54 50.9%

HnSeu/AnAne 2 1.4% 1 2.7% 1 0.9%

Underlying disease .566

No 103 72.0% 28 75.7% 75 70.8%

Yes 40 28.0% 9 24.3% 31 29.2%
Hypertension 18 12.6% 7 18.9% 11 10.4%
Dyslipidemia 6 4.2% 0 0% 6 5.6%

Diabetes 5 3.5% 1 2.7% il 3.8%
cencer 2 1.4% 0 0% 2 1.9%
Bu 9 9 6.3% 1 2.7% 8 7.6%

p-value from chi-square test, T = p-value from independent t-test, * significant at the .05 level
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Q15107 2 AUEUWUS (correlation) DINNNSIAMWIKUNUWAIESE Staheli index 1US8UIRSUAUINUNW
1DNBISIINMMEuINNNSIQYU calcaneal pitch angle ﬁuu 25-30° 11a: YU Talar-first metatarsal angle (Meary’s
angle) laglgArduUs:ansarauwusiuuailesiuu (Spearman’s rank correlation coefficient)

Staheli index _ .
StQUADIUANWUS
r p-value
Calcaneal pitch index -0.193 .001* FEAUFIUIN
Lateral Meary angle -0.096 110 laidunus

* correlation is significant

a5 3 1USsUIRsuNs3TodeNvAaTnuovlsAIRTAY NMsIadasidiuaana (Staheli index)

Detection Diagnosis
method Total Sensitivity Specificity PPV NPV Accuracy
Staheli index Positive Negative (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
at 0.5865
Stai < 0.5865 33 115 148 73.33% 50.22% 22.30% 90.62% 53.99%
Positive (58.06,85.40)  (4359,56.84)  (18.74,26.31)  (85.41,94.10)  (47.91,59.98)
Stai > 0.5865 12 116 128
Negative
Total 45 231 276

aNs0A 4 IUS8UIREUNS3TURdeIlald gold standard 10U calcaneal pitch angle fiunis3adadou Staheli
index fulspiMmInv

Detection CPA
method Total Sensitivity Specificity PPV NPV Accuracy
Staheliindex  pgsitive Negative (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
at 0.5965
Stai < 0.5965 71 85 156 68.27% 50.58% 45.51% 72.50% 57.25%
Positive (58.42, 77.05)  (42.87,58.28) (40.61, 50.50) (65.73, 78.38) (51.18, 63.16)
Stai > 0.5965 33 87 120
Negative
Total 104 172 276

CPA = Calcaneal pitch angle
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s 5 1URYUIRIUNSIURAYILDIS gold standard 10U
TulsAinlrvo

lateral Meary’s angle nuMsJadadou Staheli index

Detection LMA
method Total Sensitivity Specificity PPV NPV Accuracy
Staheli index Positive Negative (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
at 0.5900
Stai < 0.5900 101 50 152 58.38% 51.46% 66.89% 42.40% 55.80%
Positive (50.66,65.81)  (41.40,61.42) (61.49,71.88) (36.26,48.78)  (49.72,61.75)
Stai > 0.5900 72 53 124
Negative
Total 173 103 276

LMA = lateral Meary’s angle

J91sal (Discussion)
nsafiadewinlndlutagiudelddl gold standard
fifoau Finsendeiinsianeeddadundn wasnis
fosionaisganiiduviluiasimdnits calcaneal
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Ayt i
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y a6 G4 = a U o
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TumsAnnsesUefivihuuy’ faduiinnvesmideiull
71 Staheli index azanunsaldilu gunsallunisinnses
U1 ::{'al v 1 1 ::1' 1 [ s q' a
AdrendnzwinlieneunvzdluSumsienaL oy
lavsaly

yuenaLsenannsaltlunmswinlnalafe talo-fitst
metatarsal angle, calcaneal pitch, talo-navicular
coverage, talo-calcaneal inclination, wag AP
talo-calcaneal angle uiyunfealduas nlauiugiign
A talo-fitst metatarsal angle, calcaneal pitchf”lz’13

IneneneuANUELRUsYeILY calcaneal pitch
angle way lateral Meary’s angle LLé"JWUimuﬁﬂaadﬁ
ANMUFLTUSSEAUANINLaY lduuSAuNIIR Staheli
index (r = -0.793, -0.096) MUAPU 81992LUDINIIN
wiwgunsallunisnaivagaeilauenasdiininuyy
TawiAurai 18 NUBIUSEINTHARLAY LALLINUNT
A o 1 a 12 Y A M Y &
Avhnsanenmasulunuisvasntng tlladuau
WReNNuInNIsnasd Ise1ainANUAaAaaulun1sane
Ale N1senfeItadenemannIedlanudususuInnIn

ANsNaLenLsed Tunanuitedull

A58 ROC curve Wieldnsifadenianain
U1 gold standard wuan ﬁﬁ;@ﬁ@ Staheli index WAy
0.5865 9%l sensitivity ua specificity g4fign (73.33%,
50.22%) Faenaanansalugadnd wildlums screening
gafanumdululafiordnnasinlae wazdelun

>Ce e

Wemaylavinn1sitadesiely dldnsinyuenaise

ee

14 calcaneal pitch angle waz lateral Meary’s angle
\Ju gold standard 1figuriu Staheli index wuin N5l
calcaneal pitch angle l¥3nfinuas Staheli index
7l 0.5965 \ilaen sensitivity uay specificity g4gn
(68.27%, 50.58%) waz ANLLLIUEN (accuracy) = 57.25%
waziiiold lateral Meary’s angle \Ju gold standard §
ﬁ;@ﬁmﬁ 0.5900 il sensitivity waz specificity Wuzay
fian (58.38%, 51.46%) Asusiugniian 55.80% Ffon
nimsitadensedin SsfusuFosnuduiusvos
NI AUN WAL TUT9AY
ToyaNNIsANYINUI wldnuazneadlinuag
n15911 foot mapping WAYIAMETS Staheliindex 98Ut
U high arch foot ianuamaenisdliidianudusiudiu
Faordnaniledevatsegnatu Staheli index 9l
arunideialenfuorgtictoiu’ Tumsfinwadull
w1 engiadeegil 40.95 T n19iAn false positive flgia
yhduflaniminladiaue, Wedewdesrde BMI Tt
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asu (Conclusion)
MnnanAeiinui 31 calcaneal pitch angle

uaz lateral Meary’s angle fAuduiusAIAUNITIA
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Abstract

Background: The zygomaticomaxillary complex is the main component of the mid-facial skeleton
involving functional support of the peri-orbital area and aesthetics of the cheek. Current developments in
computer-aid design, computer-assisted surgery, and intraoperative navigation system require knowledge of
the three-dimensional landmark to assist preoperative planning and intra-operative performance. Objective:
The aim of this study was to assess the symmetry of the cheek bone and study the zygomaticomaxillary
complex anatomy in Rajavithi Hospital. Methods: Facial computed tomography data of sixty patients (thirty
males and thirty females) were obtained and aligned in iPlan software. Five reference points (i.e., obitale,
maxillozygoin, suprajugal curvature, jugale, and zygoin) were marked on the three-dimensional reconstruction.
Distances between the nasion and the reference points were measured in the three planes. Differences in
the distance between the landmarks and the asymmetrical index were calculated. Two plastic surgeons
performed this process to assess interrator reliability. Results: The three-dimensional distance between nasion
and four zygomaticomaxillary complex landmarks were not statistically different bilaterally except for the
distance at obitale which was only 3.11+3.32 mm different. The asymmetrical index of the five landmarks
ranged between 4.89+3.38 mm and 6.31+4.71 mm. Conclusions: The study showed the anatomical location
of five landmarks in three dimensions. The anatomical landmarks of the zygomaticomaxillary complex
were symmetrical. Thus, knowledge of the three-dimensional locations could aid in computer-aid design,
computer-assisted surgery, and navigation-assisted surgery for both restorative, reconstructive, and aesthetic
aims.

Keyword: Symmetry, Zygomatic fracture, Zygomaticomaxillary complex, 3D-CT scan, Asymmetry index
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Introduction

The zygomaticomaxillary complex (ZMC) is one
of the main components of the mid-facial skeleton
involving functional support of the periorbital area,
maxilla, and aesthetics of the cheek.! Restoration of
the zygomaticomaxillary complex from facial trauma
is a common procedure. Other ZMC defects may be
caused by congenital anomaly or tumor resection. In
the severe case of any etiology, ZMC reconstruction
would be difficult because of its 3D structure.

In dealing with these complex cases, well
planned, accurate, and safe surgery through
computer-assisted design, computer-assisted surgery,
and navigation-assisted surgery have developed and
proved to be effective in both preoperative and
intraoperative phases.

The computer-aid design needs referent points,
values, or structures to recreate what is absent or
destroyed.”® The mirroring strategy is a popular
technique used for restoration of facial bone trauma
based on the normal contralateral side such as in
orbital reconstruction. The navigator-assisted surgery
has proven to aid ZMC fracture fixation.* However,
there is no evidence supporting their symmetry.
Thus, the purpose of this study was to verify the
reliability of the premise of the mirroring technology in
zygomaticomaxillary complex reconstruction surgery
by assessing the level of asymmetry.®” Moreover, the
three-dimensional location of their surface landmarks
would be the referent points which aid complex

bilateral reconstruction planning.

Material and Methods

Patients Selection

Computed tomography (CT) scans of 60
patients were randomly enrolled at the Plastic
Surgery Unit, Rajavithi Hospital from July of 2020

to February 2022. The inclusion criteria were ages
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between 18 and 60 years. The exclusion criteria were
patients who have any pathological findings related
to the zygomaticomaxillary complex, and history of
congenital facial anomaly. The Institutional Review
Ethic Committee of Rajavithi Hospital approved
the study protocol.

Data Collection

The patients undertaken the non-contrast
facial computed tomography for diagnostic purposes
using the standardized trauma protocol. The CT data
were exported in Digital Imaging and Communication
in Medicine Images (DICOM) with 1.25 slice thickness
and imports into iPlan Cranial software platform
version 3.0 (Brainlab AG, Feldkirchen, Germany).

Setting Up the Plane

The three standard planes were used to
realign computed tomographic images. Each plane
is systematically referent in the three dimensions.
1) the Frankfort horizontal plane is defined by plane
with horizontal alignment plane of the orbitale
(Table 1) and tragion (an anthropometric point situated
in the notch just above the tragus of the ear),
2) the coronal plane is set by the plane perpendicular
to the Frankfort horizontal plane through the sella
point (the midpoint of the pituitary fossa (sella
turcica)) divides between dorsal and ventral sections,
and 3) the midsagittal plane (the vertical plane pass
through nasion, anterior nasal spine, and posterior
nasal spine) divides between right and left side of
the facial skeleton. (FIGURE 1)

FIGURE 1. The three standard planes were
used to realign the computed tomographic
images: the Frankfort horizontal, the coronal
plane, and the midsagittal plane.

Three-Dimensional Analysis of
Zygomaticomaxillary Complex Asymmetry
Nasion was chosen to be the midline referent
point of the face. Five points on the surface of ZMC
were marked. These points represent the prominence
of each part of ZMC (Table1).? The locations of each
pair of surface landmarks (FIGURE 2) were calculated
in 3 dimensions using custom script run in iPlan
Cranial software platform version 3.0 (Brainlab AG,
Feldkirchen, Germany) generated the plane of
transformation and then computed the values using
the X, Y, and Z coordinates for each landmark as

input values, respectively (Table 3).

Table 1. Landmark selected for ZMC symmetry analysis.

Landmark Abbreviation Description
Orbitale O Most inferior point of the infraorbital rim®
Maxillozygion MZ Most anterior point on the maxillozygion suture line below the

lateral third of the orbit®

Suprajugal curvature SJC

Most convex point of posterior edge of frontal process of zygomatic

bone superior to jugate8

71sansnsuMsiwng UA 50 aUUA 3 nsnqAU-AUgNgU 2568



Landmark Abbreviation

Description

Jugale J

Most concave point between lateral margin of frontal process and

upper margin of the temporal process of zysomatic bone®

Zygion Z

Most lateral point on zygomatic arch®

Interrater Reliability

Two plastic surgeons independently performed
each measurement for assessment of interrater
reliability.

Statistical Analysis

The statistical method to compare the length
form nasion to each pair of the surface landmarks
is the paired t-test. The absolute values of the
differences and 95 percent confidence intervals were
calculated. Statistical analyses were performed using
IBM SPSS Version 26.0 (IBM Corp., Armonk, N.Y.).

The value of p < .05 was considered significant.

Asymmetry index (Al) was measured using formula:
Al = V(Ldx Rdx)? + (Ldy Rdy)® + (Ldz Rdz)’, was

calculated from 3 dimensions values of each point

where X, Y, and Z are the coordinates of a landmark
(Table 3); L stands for left and R stands for right.
A perfectly symmetrical landmark has an Al of 0.
Interrater reliability of the methods was assessed by
using interclass correlation coefficients, which were
calculated using a two-way random-effects model

for absolute agreement. A high degree of correlation

was suggested by an interclass correlation coefficient
greater than 0.75.

FIGURE 2. Selected zygomatic landmarks on a three-dimensional model of the craniofacial skeleton.

The craniofacial model is shown from both (A) anterior and (B) oblique view. Landmark abbreviations

shown above are N (Nasion), o (Orbitale), MZ (Maxillozygion), SJC (Suprajugal curvature),

J (Jugale), and Z (Zygion) as listed in Table 1 along with landmark descriptions.8
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Table 2. Results of three-dimensional analysis of zygomaticomaxillary complex.

Asymmetrical

Measurement Mean+SD Difference p-value index

Nasion to O, mm
Right 47.28+4.36 3.11+£3.32 .030 5.44+5.52
Left 48.48+3.81

Nasion to MZ, mm
Right 59.45+7.94 2.29+1.77 278 5.13+2.45
Left 59.84+7.47

Nasion to SJC, mm
Right 59.13+6.00 2.82+4.55 .498 5.57+5.75
Left 59.57+4.57

Nasion to J, mm
Right 69.75+3.54 2.12+1.81 554 4.89+3.38
Left 69.54+3.52

Nasion to Z, mm
Right 89.43+5.57 2.89+4.40 .602 6.31+4.71
Left 89.69+5.66

Results in distance between both sides was 2.29+1.77 mm

The study sample consisted of thirty men and
thirty women with a mean age of 33 years (range,
18 to 60). The mean location in three dimensions
from the nasion of each pair of surface landmarks
was calculated for asymmetrical index (Table 2).
The mean three-dimensional distance from the
nasion to point O was 47.28+4.36 mm on the right side
and 48.48+3.81 mm on the left side, with significant
difference between the left and the right sides
(p =.030). The mean absolute difference in distance
between both sides was 3.11+3.32 mm (Table 2).
The asymmetrical index of the pair of O landmarks
was 5.44+5.52.

The mean three-dimensional distance from
the nasion to point MZ was 59.45+7.94 mm on the
right side and 59.84+7.47 mm on the left side, with
no significant difference between the left and the

right sides (p = .278). The mean absolute difference

(Table 2). The asymmetrical index of the pair of MZ
landmarks was 5.13+2.45.

The mean three-dimensional distance from
the nasion to point SJC was 59.13+6.00 mm on the
right side and 59.57+4.57 mm on the left side, with
no significant difference between the left and the
right sides (p = .498). The mean absolute difference
in distance between both sides was 2.82+4.55 mm
(Table 2). The asymmetrical index of the pair of SJC
landmarks was 5.57+5.57.

The mean three-dimensional distance from
the nasion to point J was 69.75+3.54 mm on the
right side and 69.54+3.52 mm on the left side, with
no significant difference between the left and the
right sides (p = .554). The mean absolute difference
in distance between both sides was 2.12+1.81 mm
(Table 2). The asymmetrical index of the pair of
J landmarks was 4.89+3.38.
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The mean three-dimensional distance from
the nasion to point Z was 89.43+5.57 mm on the
right side and 89.69+5.66 mm on the left side, with
no significant difference between the left and the
right sides (p = .602). The mean absolute difference
in distance between both sides was 2.89+4.40 mm
(Table 2). The asymmetrical index of the pair of Z
landmarks was 6.31+4.71.

The absolute difference in bilateral measurement

in three-dimensional location; distance from

the nasion to the maxillozygion (MZ), the nasion to the
suprajugal curvature (SJC), the nasion to the juggler
(J), the nasion to the zygion (Z) were not significant
except for the distance from the nasion to the
orbitale (O).

Interrater reliability testing demonstrated
strong agreement between the two raters for all
measurement categories. All interclass correlation

coefficients ranged from approximately 0.94 to 0.99.

Table 3. Input values of three-dimensional locations of zygomaticomaxillary complex landmarks.

Measurement Total Male Female
Nasion to O, mm
Right
X 38.21+2.91 39.14+2.77 37.16+2.75
Y 24.65+4.05 24.97+3.46 24.28+4.65
4 11.19+6.11 12.48+7.62 9.73+3.28
Left
X 39.07+2.91 39.11+£3.21 39.03+2.59
Y 26.09+4.61 26.47+4.11 25.66+5.14
Z 10.58+4.01 10.77+4.53 10.36+3.38
Nasion to MZ, mm
Right
X 45.59+10.81 49.54+9.68 41.14+10.41
Y 33.63+6.22 34.06+5.60 33.15+6.91
4 13.59+7.04 14.96+7.12 12.03+6.71
Left
X 45.48+9.60 48.55+9.09 42+9.08
Y 34.60+£5.90 35.39+4.84 33.71+6.88
Z 13.75+7.57 15.17+7.87 12.15+7.01
Nasion to SJC, mm
Right
X 54.01+4.03 55.4+2.80 54.01+4.03
Y 4.43+3.60 5.29+4.12 4.43+3.60
4 22.92+6.45 24.31+7.98 22.92+6.45
Left
X 54.4+2.12 55.20+1.93 53.49+1.99
Y 3.73+3.32 4.41+3.89 2.96+2.36
4 23.13+6.87 24.96+8.10 21.05+4.40
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Measurement Total Male Female
Nasion to J, mm
Right
X 57.59+2.86 59+2.72 55.99+2.10
Y 21.19+6.82 22.96+6.68 19.18+6.51
4 32.22+4.51 32.31+5.04 32.13+391
Left
X 57.48+2.43 58.59+2.20 56.23+2.06
Y 21.9+6.01 23.41+5.86 20.20+5.82
Z 31.78+3.72 32.07+4.11 31.45+3.25
Nasion to Z, mm
Right
X 65.3+3.04 66.51+2.74 65.3+3.04
Y 26.74+8.43 28.61+8.74 26.74+8.43
Z 54.12+6.50 54.69+6.19 54.12+6.50
Left
X 65.28+3.01 66.51+3.02 63.90+2.37
Y 27.94+7.98 30.04+7.62 25.56+7.82
Z 54.08+6.19 54.76+6.59 53.32+5.73

The locations of each 5 pairs of surface
landmarks were calculated in 3 dimensions using
custom script run in iPlan Cranial software platform
version 3.0 (Brainlab AG, Feldkirchen, Germany)
generated the plane of transformation and then
computed the values using the X, Y, and Z
coordinates for each landmark as input values,
respectively (O, orbitale; MZ, maxillozygion; SJC;

suprajugal curvature, J; jugale; Z; zygion).

Discussion

To achieve excellent aesthetic outcomes is
always a challenge in all maxillofacial procedures.
This came from its complex three-dimensional structure,
which composes facial appearance. Traditionally,
variable surgical outcomes come from subjective
experience of surgeons in preoperative assessment,

intraoperative decision making, adjustment of bone

and soft tissue, and estimation of the endpoint of the
surgery. Zygomaticomaxillary complex is one of the
most encountered structures in which complex cases
such as severe trauma cases or congenital anomaly
require precise planning and accurate intraoperative
assessment.

Recently, computer-aid design, computer-
assisted surgery, and real-time intraoperative navigation
play an extensive role in maxillofacial surgery.
By obtaining three-dimensional reconstruction of
computed tomography of a patient, surgeons can
accommodate preoperative planning, perform
virtual surgery, fabricate a cutting guide, and invent
a prototyping model. The real-time intraoperative
navigation system facilitates assessment in limited
surgical fields and determines the endpoint of the
procedure. Surgical tasks which prolonged operative

time and cause variable results such as tissue

71sansnsuMsiwng UA 50 aUUA 3 nsnqAU-AUgNgU 2568

67



repositioning, osteotomy cuts, and prosthesis
placement can be accomplished via combination of
these innovations.

Symmetry is the main goal in every facial
reconstruction. Computer-aid design using mirroring
technique by segmentation of the unaffected
contralateral side and mirroring it over the affected
side is gaining popularity and widely validated in
literature. The patient-specific planning provides
surgeons and patients with the expected result of
the surgery. This requires measurement of asymmetry
of the facial structure to validate the technique.
Zygomaticomaxillary complex defines appearance
of the cheek and composes the orbital wall
integrity via its quadripod shape. These are considered
essential in restoration and reconstruction when there
is a lack of objective endpoints in surgery.

Previously, Y. R. Chen et al. identified facial
soft tissue asymmetry by evaluating asymmetrical
indexes of the landmarks which appear larger in
lower face than upper face.” The range of the
indexes varied from 0.76 to 2.82. Otherwise, most
of these landmarks are on the midline of the face
and rely on soft tissues. Jean Pierre T. F. Ho. et al.
measured zygomaticomaxillary complex symmetry
with the use of mirroring and surface based matching
techniques.'® This study reports accuracy of the
mirroring technique in discriminating between regular
variation of symmetry and a displaced ZMC fracture.
The average absolute distance was 0.84+0.29 mm.
This value relies on surface-based matching which
is software specific, and all surfaces may not be
essential for the symmetrical appearance of the
cheek. Thus, this study evaluates three-dimensional
symmetry of the zygomaticomaxillary complex based
on its surface landmarks and relies on protuberant
parts of ZMC. Moreover, the three-dimensional
location of each point would be a reference for a

complex or bilateral reconstruction case.

The absolute difference in bilateral measurement
in three-dimensional location distance from the
nasion to all landmarks except orbitale were not
significant. Aside, the mean absolute difference
in distance between both sides of orbitales was
3.11+3.32 mm. This means most of the prominent
points of ZMC were symmetrical on both sides with
differences around 2 mm. For orbitale points, the
difference may reach 3 mm. In general, skeletal
deviation must be equal to or greater than 4 mm. to
render the asymmetry visible in an individual’s face.
If the difference is lower, the condition tends to be
considered mild and unperceivable.

The asymmetrical indexes of all points which
range from 4 to 6 state that there is no absolute
symmetry in the pair of ZMC. Tingwei Bao et al.
assesses the symmetry recovery in navigation-assisted
surgical reduction of zygomaticomaxillary complex
fractures. By using the navigation system, the Al of
five landmarks in ZMC fracture were corrected from
4 to 12 preoperatively to 3 to 6 postoperatively.'!

Our study demonstrates the symmetry of the
zygomaticomaxillary complex in the population.
There was truly a slight difference in orbitale
landmarks, which is unapparent. This result verifies
mirroring technology in computer-assisted planning.
Whenever discrepancy in the three-dimensional
location is significant there will be an error when
using mirroring technique. The calculated distances
from nasion can define the surface landmarks of
reconstructed ZMC and their symmetry can be
verified using an acceptable index of each point.
Rapid prototype models created from the reference
value will simulate a surgical outcome. A real-time
intraoperative navigation system should be used to
confirm the final result. By applying this method
in computer-assisted design, computer-assisted
surgery, and intraoperative navigation system,

not only unilateral ZMC defect can be restored
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but asymmetrical congenital disease or bilateral
disease of ZMC can also be reconstructed. The
limitation of this study is the variety of facial skeletal

shapes among races and ages.

Conclusions
The three-dimensional location of the
zygomaticomaxillary complex appears to be almost

symmetrical. The asymmetry at orbitale points

is unperceivable. Computer-assisted design using
mirroring technology can be used for unilateral
defects. In asymmetrical congenital or bilateral
diseases, the reference values of distance from nasion
and asymmetrical index can be used as guide for
reconstruction. In these complex cases, rapid
prototype models using three-dimensional printing
technology and real-time intraoperative navigation

system should be used to confirm the result.

10.
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Abstract

Background: The current standard of brachytherapy in cervical cancer is a 3D technique using 3D
image delineation of high-risk clinical target volume (HR-CTV), which magnetic resonance imaging-based
(MRI-based) provides clearer visualization compared to computed tomography (CT) image and benefits in
predicting treatment outcomes. Due to cost limitations, MRI cannot be used in common. Objective: This
study compiles the treatment outcomes of CT-based brachytherapy performed at Lampang Cancer Hospital
and analyzes the HR-CTV delineated by CT to assess whether it could predict treatment outcomes Method:
This retrospective study analyzed data from 194 cervical cancer patients who underwent external beam
RT combined with CT-based intracavitary brachytherapy using tandem with ovoid or Fletcher applicators.
Kaplan-Meier and log-rank tests were used to calculate local control (LC) and disease-free survival (DFS).
The relationship between size of HR-CTV at the first brachytherapy session and treatment outcomes was
assessed using Cox-regression analysis. Result: The median follow-up period was 26 months. 2-year LC was
85.3%, DFS was 80.5%. HR-CTV sizes were categorized into three groups: < 20 cm3, 20-30 cm3, and > 30 cm’.
During the first 6 months, LC rates were 100% for the < 20 and 20-30 cm® groups, compared to 93.4% for
> 30 cm? group. 2-year LC for three groups were 92.6%, 86.2%, 78.3% (p = .014). 2-year DFS were 88.0%, 77.3%,
74.7%, respectively (p = .027). HR-CTV size < 20 cm® was significantly associated with better LC (HR 0.222,
p = .007) and DFS (HR 0.393, p = .014) compared to > 30 cm’ group. Conclusion: The size of HR-CTV
delineated by the CT-based image during the first brachytherapy session was associated with LC and
DFS. Within the first 6 months, HR-CTV size < 30 cm® demonstrated the best treatment response. From
univariate analysis, HR-CTV < 20 cm? group showed a strong association with better LC and DFS compared
to>30 cm’ group.

Keywords: Cervical cancer, Radiation, CT-based IGBT, High risk CTV, Brachytherapy
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Abstract

Background: Oral cavity squamous cell carcinoma (OCSCC) is a cancer that arises from the
epithelial cells in the oral cavity. It is common in adults and has a high incidence in many countries, including
Thailand. Objective: To study the survival rate and prognostic factors for survival in patients with OCSCC
treated at Roi Et Hospital. Methods: A retrospective cohort study was conducted by collecting data from
patient medical records between January 1, 2015, and December 31, 2021, with follow-up until December
31, 2023. Data were analyzed using descriptive statistics, Kaplan-Meier survival method, and Cox proportional
hazard model (p < .05). Results: A total of 273 patients were included. The majority were female (69.37%)
with a mean age of 66.14 years (£12.78). A total follow-up of 1,116 person-months was completed. There
were 222 deaths, with an incidence rate of 19.87 per 100 person-months (95%Cl: 12.23, 23.75). The median
survival time was 1.66 years. The survival rates at 1, 3, 5, and 10 years were 62.89%, 42.66%, 32.73%, and
19.93%, respectively. Risk factors for death included poorly differentiated histology (adjHR = 2.91; 95%Cl:
1.61, 7.22), and cancer stages 2 (adjHR = 1.90; 95%Cl: 1.19, 3.00), 3 (adjHR = 2.65; 95%Cl: 1.62, 4.32), and
4 (adjHR = 3.71; 95%Cl: 2.13, 6.47). Conclusion: Patients with oral cancer at Roi Et Hospital had a median
survival time of 1.66 years, with a 5-year survival rate of 32.73%. Poor histology grading and advanced disease
stage were significant prognostic factors that reduced the survival rate.

Keywords: Oral cavity cancer, Survival rate, Prognostic factors
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Wa (Result)

doyanslUvovRUoy

AtheuzsawesUin 273 sy ddlvadumemds
(69.37%) mqméa 66.14 U (+12.78) @0UNNAUTAR
(83.88%) U3 (30.77%) A (28.94%) LALmtN
(38.06%) TunaiFesilutesin (47.62%) wasduuwnu
¥ilnfl 2 (8.06%) ensvdnAsusay (100%) wazwuiioy
fine (45.79%) lssumssnunsenssndn (62.64%) Yeya

LARILUANT T 1

asi 1 Joyarnluvevtde (n = 273)

Variables n (%)
Sex

Male 100 (36.63)

Female 173 (63.37)
Age (years)

< 60 82 (30.04)

> 60 191 (69.96)
Mean (SD) 66.14 (12.78)
Min:Max 28:88
Marital status

Single 17 (6.23)

Married 229 (83.88)

Separate, widowed 27 (9.89)
Cigarettes Smoking

Non-smoker 189 (69.23)

Smoker 84 (30.77)
Alcohol drinking

Non-drinker 194 (71.06)

Drinker 79 (28.94)
Betel Nut Chewing

No 168 (61.54)

Yes 105 (38.46)
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Variables n (%)
Chronic Oral Ulcers

No 143 (52.38)

Yes 130 (47.62)
Neck Lump

No 148 (54.21)

Yes 125 (45.79)
Underlying Diseases

No 173 (63.37)

Diabetes mellitus type 2 22 (8.05)

Hypertension 19 (6.95)

Diabetes mellitus type 2 17 (6.23)

and Hypertension

Dyslipidemia 9 (3.30)

Cardiovascular diseases 6 (3.30)

Thalassemia 6 (3.30)

Rheumatoid Arthritis 5(1.83)

Thyroid 5(1.83)

Others 11 (4.04)
Initial Presenting Symptoms

Chronic Wound 273 (100)
Surgery treatment

No 102 (37.36)

Yes 171 (62.64)

anuyu:NIYWYISINgwovRUdY

muuisinlsadulngAe oral tongue (31.50%)
wﬁummqwﬁwmLﬁalﬁamﬂmglﬂu well differentiated
(52.10%) srezlsadningilu svesil 4 (37.73%) wax
duluglifin1sunsnszay (non-metastasis) (81.32%)
%@HaLLﬁﬂﬂuﬁl’li’Nﬁ 2

159N 2 anuru:NMYWENSINeNUaLRUIY (n = 273)

Variables n (%)

Site of diseases

Buccal mucosa 48 (17.58)
Floor of mouth 14 (5.13)
Hard palate 4(1.47)
Lower gum 28 (10.26)
Lower lip 86 (31.50)
Oral tongue 87 (31.86)
Upper lip 6 (2.20)
Histology grading
Well differentiated 142 (52.11)
Moderately differentiated 59 (21.61)
Poorly differentiated 71 (26.01)
Undifferentiated 1(0.37)
Stage of diseases
Stage | 79 (28.94)
Stage Il 47 (17.22)
Stage Il 44 (16.12)
Stage IV 103 (37.72)
Metastasis of cancer
Non-metastasis 222 (81.32)
Bone 6 (2.20)
Brain 4(1.47)
Liver 14 (5.13)
Lung 15 (5.48)
Multiple sites* 12 (4.40)
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N1350A%N (median survival time) 1.66 U 9n31500%MN
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Years Overall Survival Stage | Stage i Stage lll Stage IV
rate % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl)
Ly 62.89 92.41 65.35 52.27 43.69
ear
(56.86, 68.33) (83.87, 96.51) (49.79, 77.14) (36.70, 65.72) (33.99, 52.97)
3y 42.66 77.22 43.57 27.27 22.33
ears
(36.74, 48.45) (66.30, 84.98) (29.10, 57.16) (15.20, 40.81) (14.86, 30.76)
32.73 64.56 32.67 18.18 14.56
5 Years
(27.23, 38.34) (52.96, 73.99) (19.77, 46.22) (8.52, 30.72) (8.58, 22.06)

Jdovsweinsainissaaiwyovruoy
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JadenwensalnissendnvasiUqelsnusidos
Undemsdnseisuus@adien (Cox proportional

hazard model)

Han1TInszdeyanuindadendaiuduius
i S aa I Yo a gy a
mamnaammmmgﬂa&ﬂmlﬂ LAY NITUNBUNAD WA
histology grading Juaila poorly differentiated W
< < < < .
uziSluszeed 2 svedl 3 Lazszesil 4 NTUNINTZANE
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Median time

Person

Crude

Variables (Years) times IR/100 hazard ratio 95%Cl p-value

Sex

Male 2.78 766 1.86 1.0

Female 1.01 349 2.25 1.90 1.45, 2.53 < .001%
Age (years)

< 60 1.78 331 1.98 1.0

> 60 1.66 784 1.97 1.05 0.78, 1.41 .709
Cigarettes Smoking

Non-smoker 1.66 826 1.81 1.0

Smoker 1.64 290 247 1.04 0.78, 1.38 .290
Alcohol drinking

Non-drinker 2.11 831 1.86 1.0

Drinker 1.51 284 2.35 1.01 0.75, 1.34 .938
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; Median time  Person Crude o
Variables (Years) times IR/100 hazard ratio 95%Cl p-value

Betel Nut Chewing

No 3.32 294 3.22 1.0

Yes 1.23 821 1.54 0.77 0.59, 1.08 .068
Neck Lump

No 4.08 790 1.37 1.0

Yes 0.85 326 3.46 1.79 1.36,2.33 < .001*

Site of diseases

Buccal mucosa 0.98 104 4.11 1.0

Floor of mouth 1.01 46 2.79 0.57 0.30, 1.07 .184
Hard palate 0.73 5 7.50 1.04 0.37,2.92 927
Lower gum 0.96 84 2.95 0.66 0.40, 1.09 11
Lower lip 06.61 578 1.00 0.32 0.21, 1.48 231
Oral tongue 0.4 244 3.11 0.88 0.60, 1.27 497
Upper lip 3 53 0.56 0.12 0.28, 1.54 .106

Histology grading

Well differentiated 291 657 1.67 1.0

Moderately differentiated 1.04 175 2.97 1.36 0.97, 1.94 .066
Poorly differentiated 1.66 283 2.08 2.08 1.78, 4.48 .025*%
Undifferentiated NA 1 0.96 1.67 0.23,11.98 613

Stage of diseases

Stage | 7.19 588 0.83 1.0

Stage Il 2.11 178 212 1.82 1.80, 2.82 .007*
Stage Il 1.05 122 3.26 253 1.63,3.92 <.001*
Stage IV 0.82 226 4.19 3.04 2.10, 4.36 <.001*

Metastasis of cancer

Non-metastasis 2.15 985 1.78 1.0

Bone 0.29 13 3.92 3.10 1.27,7.61 .013*
Brain 1.25 16 1.89 1.37 0.43, 4.34 .584
Liver 0.42 21 6.96 1.92 1.11,3.33 .019*
Lung 1.39 51 2.56 1.31 0.74, 2.30 .352
Multiple sites 0.59 32 3.47 1.30 0.70, 2.40 .401

Surgery treatment
No 0.59 204 4.69 1.0
Yes 3.88 912 1.38 0.49 0.37, 1.64 231

Radiotherapy
Yes 31.9 863 1.57 1.0
No 1.07 252 3.39 1.42 0.75, 1.87 213
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Median time Person Crude

Variables (Years) times IR/100 hazard ratio 95%Cl p-value
Chemotherapy
Yes 2.46 1061 1.77 1.0
No 0.93 55 6.12 1.84 0.26, 2.69 213
Palliative care
No 2.67 973 1.65 1.0
Yes 0.58 143 4.25 1.58 0.17,2.12 203

* significant < .05, IR = incidence rate

JadeneansainissandnvasiUaalsnusiie  grading uae stage of diseases HaN153ATIZRTOLANUT

PasUnaenisaasizinvanneslaiaing (Cox  Uadensianuduiussonisidetinvesythelsun poorly
proportional hazard regression) differentiated nMsilungiSaluseuei 2 seuei 3 uavseey
Y o w a 5% 1Y - o =

muusiduinlunisiiesgideyalsznausie 1 4 Jayauandlunisnai 5

WA 918 Nsineunae Aunudenisiialsa histology

a1s1vi 5 UodewennsainmssoadwuovUialsau:iSudovuindiensiiasiKkwknanosladaand

Crude hazard ratio Adjusted hazard ratio

Variables

(95%Cl) (95%Cl) p-value

Sex

Male 1.0 1.0

Female 1.90 (1.45, 2.53) 0.96 (0.69, 1.33) .826
Neck Lump

No 1.0 1.0

Yes 1.79 (1.36, 2.33) 0.94 (0.61, 1.45) 794
Histology grading

Well differentiated 1.0 1.0

Moderately differentiated 1.36 (0.97, 1.94) 1.33 (0.94, 1.88) .083

Poorly differentiated 2.08 (1.78, 4.48) 291 (1.61, 7.22) .003

Undifferentiated 1.67 (0.23, 11.98) 1.58 (0.48, 26.59) 431
Stage of diseases

Stage | 1.0 1.0

Stage |l 1.82(1.80, 2.82) 1.90 (1.19, 3.00) .013

Stage Il 2.53(1.63,3.92) 2.65(1.62,4.32) < .001

Stage IV 3.04 (2.10, 4.36) 3.71 (2.13, 6.47) < .001

* significant < .05
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Abstract

Background: In the past, there were issues regarding service recipients encountering delayed access
to their health examination results, exceeding 15 business days, and misidentification of recipients in the
year 2021, which led to missed opportunities for appropriate treatment in time. However, the researcher
used RCA? (Root Cause Analysis & Actions) methodology to address the issues. This involved conducting
a root cause analysis (RCA) and developing a new service model for the 2023 health examination, using
IT systems and Lean (Actions) to prevent the recurrence of these issues. Objective: To evaluate the
effectiveness of using the RCA? methodology for analyzing the root cause and developing the new service
model. Method: This retrospective descriptive study used a sample of 400 service recipients between January
and March 2024. Result: The service recipients identified through RCA? with abnormal test results were
able to access their health examination results via the IT system within 5 business working days at rate
of 89.25% (95%Cl: 86.21, 92.29). When stratified by target group, the service recipients from Institute of
Dentistry had the highest access rate (98.53%), followed by those from central offices of Department of Medical
Services (94.63%), and Department of Health Service Support (81.42%). Furthermore, in providing the service
based on RCA?, the two points of identification were implemented to prevent misidentification of service
recipients: the Kiosk for issuing guidance forms and medical history talking in examination room using
the RHIS (Rajavithi Hospital Information System). Moreover, RCA? helped reduce the number of service
steps from 12 to 9 and decreased overall working hours by 1,862 hours (54.41%). Conclusion: The RCA?
methodology has effectively helped analyze the issues and developed the health examination service model.

Keywords: Effectiveness, RCAZ, Annual health examination
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Process of RJ-MPHc Check up
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Abstract

Background: Treatment planning in radiation therapy is critical to patient recovery and complications.
Therefore, the radiation delivery time must be calculated to ensure patients receive the prescribed
dose as accurately as possible. The researcher developed a calculation program using Microsoft Excel in
three-dimensional treatment planning for patients with pelvic region in the Radiation Oncology Unit of Lop
Buri Cancer Hospital. Objective: To evaluate the accuracy of a radiation dose calculation program developed
in-house comparing with the actual radiation dose measured using an ionization chamber in a water phantom.
Method: This was a quasi-experimental study involving a sample of 100 3D radiation treatment plans for
cancer patients. The research instruments included the in-house developed calculation program, Varian
Vital Beam linear accelerator, a Farmer-type cylindrical ionization chamber (serial number 0744), radiation
measuring cables, a PTW Freiberg Unidos electrometer, a Med Tech MT-DDA water phantom, and a data
recording form. Data were collected by recording the calculated radiation doses from the developed program
based on the treatment plans and the actual measured radiation doses for each plan between August
1, 2024, and November 30, 2024.The calculated and measured radiation dose values were analyzed
using the paired t-test. Result: The calculated radiation doses using the developed program were close
to the actual measured radiation doses at all depths and field sizes, with differences not exceeding 1 cGy.
Statistical analysis using the Paired t-test revealed no significant differences at a 95% confidence level
(p-value > .05). Conclusion: The actual measured doses from the monitor unit settings obtained from the
in-house program were found to be comparable to the prescribed doses, with no statistically significant
differences at a 95% confidence level. It can be concluded that the accuracy of the radiation dose calculations
from the in-house developed program is reliable, precise, and applicable for practical use.

Keywords: Assessment of radiation dose, 3D radiation dose calculation, In-house program by Microsoft
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g

wnsngeu fady NsAIaaINsaneTade iU
FSuUBnaissdmudismusiudosiinugnioausiug
wndign gAnwdeaulefiaziamnlusunsuduonlag
1% Microsoft Excel uiadlumhsnulasiluldiy
MsAMiioHUNs S nwILUUa S A ugU 7T
younnslifduinadadnsuidedudnlnnues
Frutheiindumsdnunmeddlumhenusdsng
Tsanenuaugideanyd Tnguszacd: leUseiiunin
gndpaiugrweslusunsuAwINYTIUT AT AW
fimutuiesnigluniissu (Microsoft Excel) lng
Wisuiisuanaiunudiliannsinesalagld
ionization chamber HuinUsunasadlu water phantom
A5n19: Wuideinnasdlasdinguiiegisdenny
n1sanesediUaslsangisemiamaiinnisatesiduuy
aufiafiunsuuinislulsmeuiaugifeany S
100 wnunsane3ed edosiioddeliun Wsunsunm
s;ﬁﬂmﬁwm%ﬂwmmm (Microsoft Excel), 1A394154
AUNIAYDIUTEN Varian Ju Vital beam, Cylindrical
ionization chamber U Farmer chamber serial
number 0744, @18In59d, Electrometer ¥89U5EN
PTW Freiberg iq'u Unidos, water phantom 84
U3¥" Med Tech $u MT-DDA waguuuduiintoyaide
unnteyalasantufindruiunasedfduiuliain
TusunsudafigAnuiauniuandeyaununisats
SedfUaelsauzisenamatianisateseduuuauiiiuas
AUTInasdninldasslundazununisanedsdsening
Jufl 1 Fnes 2567 83 30 naERnEU 2567 JAT1E
FoyaUiunsdfldanienisuinielusunsy
Furaufiianndulumizesy (Microsoft Excel) fuen
U3nau$ad7 nleasa neldadn paired t-test wa: wuinen
UanausaEilFanmsdunielUsnsusondiia i
fanlndiAsetuaUsinusdismueidaldaiddunn o
sepzewAnuazILIAvRIiuT S Al asTlaA AN
fuliiiAu 1 cGy Fuilotnszilagldadd paired t-test
wuldfianuwanssiusgnaditedfymnsadaiisesu
anudiesiu 95% (p-value > 05) ag: AUTuTed

A791925991n01569A1 MU (monitor unit) #Alaan

o
a1

TWsunsuAwnivauiuedumhenuduiialng
\Aeaffuy3inmssdiiinun (prescribed dose) Taglaid
auuananiuegeliteddmnsedavisysuanuderiy
95% #a1nuan1sfnwidagulidn anugniesues
13RI VTS ET LA TU SN SUAI W TR
Fuoslumbhsruduiirudndods wiud uazanunsa
tunlgaulaas

AdNAeY: N15UTTIIINUSINSAE, NsAIMUY
awdid, TUswnsuAmunaiinaauge Microsoft Excel

unu (Introduction)

Tsruzdadulsaiousuasduamgnsdedin
Sustu 1 vadselilfnseluusandlve Sadufunniily
WA eLaznAng uziSwsazainasinsaniuvedsa
Limdloutuiaiunsinvuzausazeinsdiianssnwm
'1‘7imecsi'mﬁ’uﬁgﬁﬁuagﬁua'ﬁmzﬁﬁumL%ﬂswzﬁuaqmﬁq
AN NS wazaUmizanveaUieuzise Jaguud
iU ssnwegradussuulasuvadunissnwm
vdnifierinwaduad msnuiasufiordnwaduess
ﬁmﬂé’qmwaamﬁaagmwé’qmi%’ﬂmm’“ﬂ WAZNITINY
wuudseAudszasaiieduilofuannumninsuiuainlse
viowadrafesfionaintu ieliinedquamdin
fafigainfiazifulule Ssdsnundevdduisnisinwm
ImzL%qimaisi’f%’qﬁwé’muqﬂﬁmu‘%nm’wmaﬁﬁaqmi
s wﬁmuﬁgqé’aﬂa"n%ﬁwaiuﬂwsﬁﬁawaLsnaés?jQL{‘Ju
daudn 9 vestounzise ylbiwaduganisulaiuas
moasluiign Gstuneunislifednusznaudae
nsin3euiigUe (preparation) NM3dninuazN1sEARTS
#U738 (positioning and immobilization) N1591884M153NEN
(simulation) N33 UNITINY (treatment planning)
warn13a1e5ed (radiation delivery) Tasludunou
19 9 finanamnty msnunun1sihnideduiile
dfaiifinaselenianismeuarnisiinanisunsndeu
FaidumounisisunuLar AU I aS Evaneds
Tnelufidarndndeduneuisnismuinuuunial
(correction based algorithm)

TUNBUITAITAILUULAAT AzldUayanis

v Ao

Handvesafsdninanatemesed Wy JeyauTuiu
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o o a

YeAfvAsuudainiuseesdn waziUdsuudaniy
sroginaRIngaRanansvesasdle o UTnassdeng o
AhundIeufisuiuiinaied w gaToudiou
(normalization point dose) Ima%iﬂﬁaﬂ%ﬁmﬁﬁﬂ%mm
$sdgean duanddidumaansm viiesnadi wu fevas
voeU3inasdnisunlasnusyegdn (percentage
depth dose; PDD) 8nsnduvesUinassdfiudsunlas
ANTEEEUI9aINYANeNansa1Sad (off-axis ratio;
OAR) 8asdruvesliuiusedluiinaisdalusinie
(tissue-air ratio; TAR) kagdnsiduesUSinusdngle q
AoUSunudasanluiinanafeniu (tissue maximum

YouvesneAiEng 9 fanan warUsunssans s
edpsAnlusnatsideumuuiuwingy dndlusanans
Aflamunwiuliiasiiaue linmsmeguranvessed
Ugugiivinldauysel Jufndednsziduazdidnasou
yegilushnansfiunnsnaiy szdedldrudnmmuniiy
FuansafulagSeing 1wy Batho power law method,
Equivalent TAR method, Isodose shift method
msfmnaiinasdganduiigaaulalusnany
fifanumnudusinfulagmeafianisaiedaduuy SAD
Usnasedganavlusiiaeviesinansdidumisla 9
LLAAIPIEAUDINUIBTUINTIA (monitor unit; MU)

ratio; TMR) Tngdunoudsnisauinusuiusidisnes  asaunis’
D ipti
MU = (prescription)
SAD I
D . .
TMR+OAR-S +S - Tray-Wedge- /mu(cal|brat|on)-l SSD+t0]
D(prescription) fie Usnausadiidesnisfigaaula (Gy vie cGy)
TMR 79 tissue maximum ratio
OAR Ao off-axis ratio
SIO Ao phantom scatter factor
Se A8 collimator scatter factor
(D/mu)(calibration) fie USnausadigaiulsuiiivusie MU (cGy/MU)

SAD (source to Axis distance)

SSD (source to surface distance)

Aa srEzAINAUALTnTIdR Ay uYeRATeReseE (cm)
AB SEEINAUNLTENSIERRNT (cm)

t, AD SrsANNIUTUIMS TGN ILAAZNEY (cm)

[SCD/(SSD+t,)?

lngn1sAuIN MU %uagiﬁ’um@mwﬁmaqé"mw
USuuS9d01984 (reference dose rate) = 1 cGy/MU
fvuaddi 10 x 10 cm? fimnuEnuUIsnassdgean (dmax)
paewmAtia SAD (100 cm) WaametnAila SSD (100 cm
+ dmax) dudunsiamemeiln SAD wawneeadnld
watian1saesidiUiedu SAD walladae niseu
MU azlaifeafinisudan inverse square law iiasanszes
Wy uidinsaematia SSD AIAIWIR MU ABdiing
WARY inverse square law = (SSD+dmax/SAD)? dlosn
sz indmsnUiinassdegil SSD+dmax usmneSedae
windla SAD Fsegil 100 cm

Y 9

f® inverse square correction factor

Aatil NSAUIMIAINNIRIETAE (treatment time)
wielvigUrelasuusunasdnunimuatudesianiy
gndpsusiugnyign’ TunisAwinUsnasdtuusiay

AAuiviin1sAuinieielagavdeddddoyasin
nsilsunswiideslianuazideavesaenigiuia
\uegramn viemsnanansadadefidsuadeuiua
$4@ (output factors) Fafuilidumzinzasietoya
nssnaTanniuismeaufideduanailuns
a1e3adoanuilumiis MU (monitor unit) Gsdunou
Aananfinaugseinuaglinituasidensaunou

gaun fanudAnyidsaulanasinunlusunsuaiuim
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v

Juroslunuieuaiy Microsoft Excel laaunluld
fwaiiionsununsSneuuvauda wdiiluiuieu
WieufuaUsinasdilaannnisinasadagld ionization
chamber WuinUsuussdly water phantom lagiden
T¥teyamsinuvesiitheivouunnisaisseduiin
JuBsnau (pelvis) Fefiodudluajvossruudioed
[W15uNssnwmesedlunilsnusdEsnulsameiuia
uzI39ay3 feiaTesisieynia B4ie Varian Ju Vital beam
fFnwUuRauey Fatunsfnuiiioseidiuay
gnavsvetlysinsuAwINUSINUTETLReNANYIAN
foyavesnausetadinanifielfarainuazaonados
AUNSURURNIURT

audni 23303lasn uazane AnwiAugnaed
YaslusunsuAulIniIsiuInsd@d msunisang S9d
a0aflR Tianunsaldnusufussuuasaumasdsnyiuay
WinUszansnmaumwnmiietuinded vesnnain
S9N AuguLNVEAEnsS unIneaeltesing Laedl
naufegniteriin1ide 30 uunsinwilaeiiuteya
Fourasluunun1sInEUIed Il 30 UNUN1IINY
lngn15UsEliluANNABIAINNITNIUABUNANTATL IO
vaalusunsulaglduuiujiRveamnuisnisndsaulsumy
\ieduRisswinauszma (AEA) ansLonans IAEA TECDOC
1540 FulSoufiouUsinasdnunldtuusunngd
Fnlalurilnel4%dn ionization chamber agulai
Tsunsufiwauniuanunsasuanametuindadls
QNFBdLaTTINGD anunsafindszansnmlusudiuin
mhgiuindadlunsaededgiiowuvaediala

Tuniund ga* neivSsdnetia aganveans
WAnedewsens Iaanwiierfunsiaunlusunsy
N159533apUUSUNuS dlua Sedd S U us@snw
szezlna Tngldwmulusunsy reufumedifiensiadeu
Uuadediiduialdanniaiasnaufininesineuay
NSSNYINBUNNTINEID39 NaNISATIvdeUUTE AT WY
nMsenaUinausEvelsunsuiiannuUSsudiou
Aunsinmeinsedvinloooulsuiuasias Wa In5sd
luilufidimasuinsauazdmdeuiiuindaiadeesidud

ANULANA9YBIUSHUSIEINAU -0.41, 1.28 Llay 0.11,
1.25 mudduluwasiina3ouiiouUinadluitug
i¥adadrefunisldnuaieUsenoudisiuiianSeduia
asymmetric field way shaped field WU Aade
Wesifudmnuuanarsfisnunald a1nlusunsuiivmun
FulguiunisTasianviniu -0.16, 1.07 uaw -0.35, 1.32
AU nRan1sAEunsSsuisunuIAade
WasduAnULANAIT RN IR 1YUAYRINUIINIS

Wé’amuﬂim%swdwﬂsmm

Sanna:d5n1s
(Materials and Methods)
nMsiTeidunsAneiseuvuiimeaes (quasi-
experiment) Imaﬂmﬁwﬁa;ﬂaﬁawé’q (retrospective)
wazldthun1ssusesnalesssidevedsmenuiausse
a3 ududleuil 15 Asnaw 2567 1awil REC 037/67
Tnefiinguszasdiiiosziiuainugniosusugives
TUsunsudnaUinufdiddnsauuesnislu
891U (Microsoft Excel)’ laiUTauiiauann
AUFINusERlFInNsInaidagld ionization chamber
Huinusuuadly water phantom Anngusiiagehe
wHunsanediUelsauzSwhamaianisaneSeduuy
aufidfunFuuinnslulssmeviauzifeanyidiuau
100 uHuUNIIAESIE AnldenmeITn1sdueE1edgaIN
wHuNISNwImEmatia 3DCRT Tasdlnuein1sAnLdl
ABLNUNITINHIUSINGUTINTIY (pelvis) wazinnua
msfneende unumsinvvinagadinsuilildvada
3DCRT angnsAuInuInmeag i miunsilsuiey
AILANANSYBIALARETE U ST N TaRengu il
dassoniu Inglddoyaannauifeves dunimid ga
AMAIYITIEMNATA ANTANIYANENT UNTINEIFEULTAIT
IFAnwAafumsiaunlsunsunsnsavaouyIa
FedludFaddmsuanusedsnwmsseglng Inglawauwn
TWsunsuassfiunofilonsaaoudiunusdidiuia
IfnniaTesneuiamesnaunumsnmieumssnwmass
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gasAudwu

(Za+ ZB)ZOZ
T (@
wnuedtyanual WALAEATAIUI
7, = 196 , ,
(1.96 + 0.84)°0.100519
7 = 0% o (0.089)
Uy = 0.089 '
o = 0.100519 n = 100
lag
n fio awIndegaTisainis WheAe IUIUAL/AIUNNYIR
z, e e Z Maeandesiusedutsddny (alpha, a) laiflvdae
zg PR A1Z fenndastundinisnaaeu (power = 1-B) laiflvioe

O A9 dTENULIIATIIUYDIAIILLANGATS

ug A9 HasuRdeNnIAniasEnIneaengy

sewinedudl 1 denau 2567 S 30 woAdnieu
2567 uarlan1uN15euLRsE5TIIIT VRIS MUK
Slotuil 15 Asnau 2567 Yanuazgunsalie Tusunsy
ﬁﬁmmﬁQ’ﬁﬂmﬁmm%ﬂwmmm (Microsoft Excel)
Fadulusunsufifmuiduainassngniseuin ua
Anuansalunsianisgudeyaifegluslusunsy
Microsoft Excel Tagvhnnstleudeyaiidiuaserusuna
$s@veaA3nae3ad (physical data) Wilugrudeyaves
Microsoft Excel® w%amﬁgqLLUaaqmmaﬁmmmU‘%mm
Sdmduanalrieglusuuuuidlusunsudila wiens
Uszanananiendanistloudene q fiieadeslunis
AN (parameter) Taglusunsuazaiulueoniily
sUreaalunsae39d (MU; monitor unit), 1A38413s
9UNIAYBIUTIN Varian §u Vital beam LHulATaaLss
oymafiansandalinou (photon) 1¢ 4 ndssde
6MV, 10MV, 6FFF uay 10FFF safisanansandneynie
Siannseulddn 5 nadvude 6MeV, IMeV, 12MeV,
16MeV uaz 20MeV laeidadn¥edldiaus 0 x 0 cm’
89 40 x 40 cm? wazaldauuy symmetric field
wag asymmetric field lneilisgyzannuunasninged
84 isocenter Wiy 100 cm, Cylindrical ionization
chamber U Farmer chamber serial number 0744

\Yu ionization chamber 7%l measuring volume Usganeu

i = v o g
NUIBLALINUAILUINANE

i = v o g
NUYLALINUALUTNANE

0.6 cm® #ARAIN PMMA wag Graphite defiuianun
0.335 mmPMMA taz 0.09 mmGraphite Wazil area
density winifu 56.5 mg/cm?, @1ein5ed, Electrometer
Y9IUTEN PTW Freiberg $u Unidos, Water phantom’
\Uu water phantom ¥83u3¥% Med Tech g1 MT-DDA
serial number 599 @sfluuin 32.3 x 39.9 x 39 cm’
laaiisn1sAnEIADAIUIURIAT MU (monitor unit)
ﬁiﬁi’fluﬂﬁmEJ%’qmﬁﬁ’Uéiﬂ’aaiﬁlé’ﬂ%mm%’ﬂﬁmmmu
n5¥neiidnualaesadunmg arnlusunsusuind
fimunFulumiasaiu (Microsoft Excel) Taslddoya
Ao field size way depth #19 9 1NNIFINUNUNIT
$nwase® Tudheusiaesne

14 Jana RN

sURA 1 naaonsFustuAn MU 9nlUsinsuAudmu
Microsoft excel

AU : nduvIUSLESNL Tsowenurau:Svawys
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watAn MU Aienuaadlaunldidumdnsudaan
Tun1sane$sdlu water phantom udiuineUszaiioan

1leeld ionization chamber waza1uA1a1n electrometer

sURA 2 1IdavMSI0AUSUNUSLEDSVIU water

phantom TagguAUs:9oNIA30Y electrometer

ALY nguoIUSLASNY TsowenurauISvawys

a

ntudA1UsEantuiald uduua1UIIn
$ednlleide (tissue) l05UaINgans Absorbed dose =
Ma*Np ko, g1 Ny, U89 detector (Cylindrical

ionization chamber i;u Farmer chamber serial number 0744)

fifin 5.217 cGy/nC Bsrmuald M, AeAUszaiteruls
9np3es Electrometer PTW Freiberg j‘u Unidos il
wihedu nC uay kQ,Qo ABAT beam quality correction
factor ﬁmﬂﬁuﬂszLﬁummgﬂﬁaamaﬂﬂmmmﬁﬂmm‘lmEJ
WYAUFinasdniTalannliusunsumwaluilSoudiou
FuANUBISsAT A L3997 ionization chamber fitfu
Yolu water phantom fwadALATIZY paired t-test

Wa (Result)
n1sAnwIUsSuIuSd@nTalaannisdial MU
NIUNISANUINNLUSEASUAIUI Microsoft Excel

=

' v
£ =

PNauNTuesNgluniiey ilgRaiattunisaiesed

D.

Iﬁlé’ﬂ%mm%’aﬁmmﬁﬁmumimmums%ﬂmﬁgﬂﬁmum
Tnosdunme Tnglddoya field size uaz depth’ Adon
Tlunisinwduludfinudeslunisars Hadusion
dadansm Falsrurusnnlugaefiunyinissnude
MIResed wansualdmanisned 1

A1570A 1 1dQVE0EIY 15 A8 EINALVKLA 100)uovUsSUNtUSLARTGOMATUSINSUAUIUIAUSUNEUSDHE

A3aldosY
sy Field size Depth L MU U§u1tu§:\)§ﬁldmn Usuncusvansalaose

(cm?) (cm) AAwuld  WUsnnsuAIudU (cGy) (cGy)
1 18 x 15 8.5 51 45 45.07
2 18 x 22 75 49 45 45.17
3 19 x 21 9.5 51 45 44.97
q 19 x 19 7.5 49 45 45.07
5 16 x 16 10 53 45 45.44
6 14 x 19 8.5 97 90 90.30
7 17 x 19 11 102 90 89.99
8 16 x 19.5 9.5 98 90 89.57
9 16 x 18.5 8.5 96 90 89.52
10 16 x 18 8 96 90 89.30
11 11 x 12 8 110 100 99.95
12 16 x 18 7.5 103 100 100.59
13 17 x 18 8.5 105 100 101.54
14 16 x 19 8 105 100 101.54
15 16.5 x 18 9 109 100 99.64

MU = Monitor Unit
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5197t 1 eldaanlunisaiesd (MU) 910
AsFwaisldsunsuiwndinmunduluniieny
(Microsoft Excel) waziilofmualiusunasediidesnis
TlasumsLaunISSAwIAD 45 cGy WU

17i field size ¥uU1M 18 x 15 cm, depth 8.5 cm

TnUsusadla 45.07 cGy

ﬁ field size ¥UM 18 x 22 cm, depth 7.5 cm

TnUsuusadla 45.17 cGy

ﬁ field size 4uUm 19 x 21 cm, depth 9.5 cm

TnUsusadla 44.97 cGy

ﬁ field size ¥uUm 19 x 19 cm, depth 7.5 cm

TnUsusadla 45.07 cGy

ﬁ field size ¥UM 16 x 16 cm, depth 10 cm

TnUsuusedla 45.44 cGy

dlemuualiusunasedidesnislalasuniy
WNUNITINE A 90 cGy WU

ﬁ field size ¥uUm 14 x 19 cm, depth 8.5 cm

TnUsuusadla 90.30 cGy

ﬁ field size ¥Um 17 x 19 cm, depth 11 cm

TnUsuusaEla 89.99 cGy

17i field size ¥UIM 16 x 19.5 cm, depth 9.5 cm

Tausuusadla 89.57 cGy

17i field size ¥UIM 16 x 18.5 cm, depth 8.5 cm

Tausuusadla 89.52 cGy

17i field size vUIM 16x18 cm, depth 8 cm

Tausuusadla 89.30 cGy

wazilorunualviusunasdidosnisTildsuny
WHUNIISAYT A 100 cGy WU

‘1‘71| field size ¥uU1m 11 x 12 cm, depth 8 cm

Tausuusadla 99.95 cGy

17i field size ¥UIM 16 x 18 cm, depth 7.5 cm

Tausuusedla 100.59 cGy

17i field size ¥uUM 17 x 18 cm, depth 8.5 cm

Tausuusedla 101.54 cGy

17i field size ¥UM 16 x 19 cm, depth 8 cm

Tausuusedla 101.54 cGy

‘Iﬁ field size ¥uUIM 16.5 x 18 cm, depth 9 cm

Tausuusadla 99.64 cGy

a1sIvA 2 1davnisiVeuIfguAIAIUAaIaInADUYDYUSUNUSYARIGOINTUSINSUAIUDUNa:US U uSHA

AJQIGD5Y
Dose N Mean SD t p-value
USunausadilganlusunsusuam 0.171 100 0.104 -1.051 705
USunauSeaivmlaasa 0.176 100 0.115

31nnsinelIouiisua1Uiuiusedilaenn
nsAanieTUsLsuA A iinaun U lunie
(Microsoft Excel) fuauSunassdiidmvun'®! Tagld
a0f paired t-test wunldfiaunanasiueeedl
Toddayyneadniseauaudotiu 95% (t = ~1.0508,

v t:l'

p value > .05) AN 2

391sal (Discussion)
nRanIsANEIMUIAIUSIN s i Taldaseann

' v
a o

A1599A1 MU AkAannTUShASUAIUIUANAI LT ULB I b

g9 (Microsoft Excel) HuflalnatAseiuusuna

a

SeEnArualunn o uevaulwnaSdnagiinnugn

Y vy
v A=

s 9 fu viadTuegfudoyasis o figndeul flugiuteya
szdosduiniisanedilusunsuazldlunisauiaie
mnyadoyaliiiesweviotisosdeyaiitiulianen
wonsonreiuunAAuluenadalrlusLAsHAIUINAY
sonuldrnsaniimsendu warlumsinuiinasdess
9nen MU AlganTusunsuduaiuiinsafiosndase
FeonaviilianuusugwesaUsyaittutalddudann
luvueuldinn sufetumeulunsteutoyalulusunss
funafiorain human error leguiiu
Feunmnniieaudiadnuasly software
finelunseunalSunasdununsiwaseiiode

JunisanauRenainiiiinainuywd (human error)
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i TUsunsufuafivaunueduniesu (Microsoft
Excel) daganunsasunldgaeimurcmunisiuin
UnafedldodagniosuasiivsyAnsnndeuund
fofaszTede Teyaildlunismuinlugiudoyaves
TUsunsuagaosdinuasideauasduiniiissnely
aseungilunn q srazawEn® wazauinvesdnSeanly
Tunsaneadlviugheme sudaduneunsinysana
Lidandn MU fisuadldaniusunsuiuansiinisfasn
wnnimilinds iileannruiliuviuewvemanisiausina

o

wdlioyas naenausentuulrlusunsuiivesnis input

o

ayaiitey azan uarldeudieiiioan human error

e

HagunisinuilsnugiddasisnisaieSeiiy
fimsiauiegesndy lneflgpuszasdifieliuium
Yidgegaiifouunite wosidodeunilasseuldsused
Tutnashiianfieansadafesiionasfnduseming
warn1endan1satesid ilvlimedanisateseduuy

Usuanuiduiazdrdndr3sdlvinseungquuaziisuing
FunzRUUS A UNZIEINTY §ersiins e
TsunsuAuwanluanus@snwainlusunsuy Microsoft
Excel Tnanunsaldlanuinafianisansseduuudsu
AULTNGY

asu (Conclusion)
1NNTUSLLRURNANITANYINUIT ANUSUIUS9E

a

olEa3earnnisdadn MU filgainlusunsuuimn
Wandueslumieeu (Microsoft Excel) Sumudn
fielndfssfuusinasdisivun (prescribed dose)
Tnglifiannuuwnndnefuegreddeddgyniead i
sefuadetu 95% FaninwanisAnuniaguléan
mmgﬂé]’awaqmiﬁmmﬂ%mm%@ﬁﬁlé’mﬂiﬂiLm'ﬁu
fnaiiiantueslunisnuy (Microsoft Excel) Tl
AHYNERY wuguazanansahunldaulaese
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Abstract

Background: Seizures are common complications in stroke patients, and impact the rehabilitation
process and recovery ability. Objective: To identify the predictive risk factors of seizure in stroke patients
admitted to Sirindhorn National Medical Rehabilitation Institute. Methods: Retrospective cohort study in
734 stroke patients who were admitted to Sirindhorn National Medical Rehabilitation Institute from October
1, 2020, through September 30, 2024 was performed. We used a logistic regression model to identify the
associated risk factor, including clinical symptoms, laboratory before admission and complications during
hospitalization. Results: A total of 734 patients were included, with 450 male (61.3%). The average age
was 61.5 years (SD = 14.2) The average age at first stroke onset was 60.1 years (SD = 14.2). A total of 421
patients (57.4%) had ischemic stroke. Sixteen patients (2.29%) had seizures during hospitalization. There were
four predictive risk factors for seizure. Firstly, cortical lobe signs: aphasia increased the risk by 5.17 times
(95%Cl: 1.10, 24.27) and neglect increased the risk by 7.20 times (95%Cl: 1.06, 48.88). Secondly, history of
craniectomy or craniotomy increased the risk by 6.35 times (95%Cl: 1.05, 38.32). Thirdly, admitted patients
with less than one year since their last seizure had 43.75 times (95%Cl: 8.31, 230.23) higher risk than patients
who had never been seizure or had seizure longer than one year. Fourthly, the abnormal serum sodium
level during admission increased the risk by 11.89 times (95%Cl: 1.19, 118.67). Conclusion: There were four
predictive risk factors for seizures in stroke patients who admitted for rehabilitation. 1) cortical lobe signs
presented, 2) History of craniectomy/craniotomy, 3) time from last seizure less than one year and 4) The
abnormal serum sodium level. Identifying these factors can help medical personnel assess the risk more
accurately and plan for preventive and treatment strategies.

Keywords: Stroke, Seizures, Epilepsy, Rehabilitation
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(Materials and Methods)

nsanwn iy retrospective cohort studyiuéjﬂw
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FausTudl 1 nanau w.e. 2563 8 30 fuegneu W 2567
lngn1snunmiwarseideugUae tivdeyalaedive
TduuuduninsigyaraE1ung Google form 81989371
wunzideugUaely (admission number) 1ginmuainig
AndengUendn (inclusion criteria) A 1) 3fiadelsn
vagaLdanansany ICD 10 Tamiitadundusnuay
nduithugn 1wy Cerebral infarction 910 Thrombosis/
Embolism (163), Intracerebral hemorrhage (161),
Spastic/Flaccid hemiplegia (G81), Sequelae of
intracerebral hemorrhage/Cerebral infarction (169)
2) orgunnIwiiy 18 U inaninsandenyUisesn
(exclusion criteria) A §Uaefilsauszdiiimis
syuulszamionaduamguesernistniu Useds
v uiiaues (traumatic brain injuries) uz1 S99
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UIALSUIINAITVIADDNTLIU (anoxic brain injuries,
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o o
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2) mafiseiRsnuiedtadelsnaudnnousiumsiiuy
3) srovannAdnediaarheruianueulsmeiuna
HUegn1windu 1 U 4) msfendudnsuuseniusgnetioy
1 viln 5) syAugAugn Dilantin AeuLIUBUlTINY LS
f1nd1nme 6) n1sAndentuAutlaannzsening

uoulsengrvia Taswulunguivaeidnuinnia
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WomsWuw4 734 sy

. gonnissn  lddonsdn
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Hoyaly
1. nwAe 450 (61.3) 11 (68.8) 439 (61.1) 537
2. 919 (@) Tuiuisueulsmeuia 61.5(14.2) 63.8 (14.0) 61.4 (14.2) 516
Mean (SD)
foyaineafulsavasnidansauss
3. flsamladuiindavznounuauls 112 (15.3) 3(18.8) 109 (15.2) 723
WU
4. ongiiinlsvnandenduosndausn @) 60.1 (14.2) 62.4 (13.9) 60.0 (14.3) 501
Mean (SD)
5. mqﬁ%ﬁaﬁa‘liwaamLﬁamauam%”’wﬁﬂ 445 (60.6) 9 (56.3) 436 (60.7) 717
founan 65 U
6. Usziilsaviaonidenauomannnia 1 ase 68 (9.3) 1(6.3) 67 (9.3) 1.000
7. sfinveslsanaendonduaiavin 837
NAOALADAANDIFIU 421 (57.4) 10 (62.5) 411 (57.2)
NADALADAALDILAN 303 (41.3) 6 (37.5) 297 (41.4)
fiUsyfaTavaendenauosiuLazuan 10 (1.4) 0 10 (1.4)
8. 91N19Lk@AIUaY cortical lobe .007*
Aphasia 206 (28.1) 7(43.8) 199 (27.7)
Neglect 59 (8.0) 4 (25.0) 55 (7.7)
laiflonnsuanenig cortical 469 (63.9) 5(31.2) 464 (64.6)
9. MmunisviaenlfonaussRulaududon 324 (77.0) 10 (100.0) 314 (76.4) 126
middle cerebral artery®
10. Fmansillésundmaonidenauesiunddian’ 888
161508 rt-Pa 48 (11.4) 1(10.0) 47 (11.4)
Mechanical thrombectomy 20 (4.8) 0 20 (4.9)
1§%ustaen rt-Pa uay mechanical 3(0.7) 0 3(0.7)
thrombectomy
Laifinanis 350 (83.1) 9 (90.0) 341 (83.0)
11. 9IMIUNINga hemorrhagic transformation 62 (14.7) 1(10.0) 61(14.8) 1.00
n¥maondonauesiiuaiagn’
12. UsgTndnlangluan craniectomy/ 258 (35.1) 8 (50.0) 250 (34.8) 208

craniotomy
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anutuznvAain 2:”_3;13(04/';) 91udU (%) 91udu (%) p-valve
(n = 16) (n=718)
Hayaingafuainisdn
13, 3‘13%58%%%‘[‘3%&%daum%’umsﬁyuﬂ‘ 98 (13.4) 10 (62.5) 88 (12.3) < .001*
et
14. Usz¥atndaus 7 Suusnndaiiannislse 22 (3.0) 0 22 (3.1) 1.000
NaoALd0ndLDY
15. syzasaustnadanineauianuou 68 (9.3) 10 (62.5) 58 (8.1) <.001*
lsswgrunatesnin 1 U
16. fendutniuuseniu egnetes 1 vile 154 (21.0) 10 (62.5) 144 (20.1) < .001*
17. szaven dilantin neusnueulsaneIuIa 12 (1.6) 5(31.3) 7(1.0) < .001*
NI e
dayaiUlrsvuzusulsmeruna
18. fuisueulsmenuasglu Fatosni 373 (50.8) 7(43.8) 366 (51.0) 568
W3oLiAU 6 lhsuandadelsaviaoniden
auam%”’qaﬁqﬂ
19. AzuUU Barthel index AoulaUlsINEIUA 8.16 (5.2) 5.13 (3.5) 8.24 (5.2) .022%
Mean (SD)
20. guNAINNLUINAINYINTY 37. 50461 3(0.4) 0 3(0.4) 1.000
waded fausuusnsuueulsmenuia
21. wansaszaulgAsuludon (mmol/L) 61 (10.7)
usnSuRaUNR® (n = 570)
22. wansIRsETRUTMaluden (me/dL) 10 (2.7)
wsnSURAUNR® (n = 369)
23. nansiaszAudindenvaluden (cell/ul) 72 (11.9) 1(7.7) 71 (12.0) 1.000
WINSURAUNG (n = 607) (n=13) (n = 594)
24. pansasziudinidenunludaany 141 (29.7)
(cellVHPF) usn5uRinun@® (n = 474)
21N1SUNINYoUTTUINUBULSINEIUNA
25. Baemaiumels 44 (6.0) 1(6.3) 43 (6.0) 1.000
26. Andomauiuilaany 123 (16.8) 6 (37.5) 117 (16.3) .037*
27. Faounanaiiu 4 (0.5) 1(6.3) 3(0.4) .085
28. szAundsusluAeNRaUNg 18 (2.5) 2(12.5) 16 (2.2) 056
29. szFuthaainUni 12 (1.6) 1(6.3) 11 (1.5) 234

* Level of significance p-value < .05
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dlothdasetomeluiiasisiluaunislaian
wuunyAu (multivariate logistic regression) 6[;143‘ULL'U‘U
backward method lnafn@iwUsiinsivaa
WUAUFUNUSTUF fArduUszansandunus
1A 0.75 wisannisiiadawn multicollinearity
nagauIudadiwlsvunefiedureainufuwdsle
wuhiUadevhwenisiinernsinludilelsaviasnidon
amaQﬁuw%’UU%ﬂwsﬂyuﬁdLLuu;jﬂaaiuﬁamﬁm 4 UJade
1$ud 1) N139979MUDINIUERIMAS Cortical lobe THaEfte
#iile1m3 aphasia waggtefiilenns neglect fnnudss
Fnannningfiheiliflenns 5.17 wi (95%CK 1.10, 24.27)

Wag 7.2 Wi (95%CI: 1.06, 48.88) mwaau 2) KU
Fifiuse Rendndanglvan craniectomy %38 craniotomy
fanadesdnuiaty 6.35 Wi (95%C1: 1.05, 38.32)
3) flheiifiszernandeuddnadsgaineauienuey
Tsamgunatesnit 1 9 fanudeadnuinninngudlsl
dnvivednuiundt 1 U 43.75 wi (95%Cl: 8.31, 230.30)
4) syaundeusladsuluieninunfisenitqueou
TsmeuiadagUnenneissdulafesludondinid
\neust LiuAudestn 11.89 i (95%C): 1.19, 118.67)
eazdafauandlunisnai 2

a1s1von 2 UodgriungnisinadniugUoslsakasaidoaauaviuisuusnisiuwiuugUoglufaniou

asussiwonisiuw

- 95%ClI
aonds Odds ratio p-valve
Lower Upper
LWAYY 2.13 0.43 10.48 354
Asarmlafuindengnauy 1usulsanegIuIa 0.61 0.08 4.72 635
p1giitiadelsavasnidonauesaiausnioanit 65 0.86 0.21 3.54 838
UseIRlsAraanannduaduInnid 1 Ase 0.48 0.02 10.28 637
AN VIRDALADAAUDILAN 0.19 0.03 1.16 072
D1N1TLENNUBY cortical lobe
- Aphasia 5.17 1.10 24.27 .037*
- Neglect 7.20 1.06 48.88 .043*
AANNNITNRININYNADANLFAFUDIAU 0.22 0.02 3.06 257
9INTUNINYOU hemorrhagic transformation
o ~ ~ 0.49 0.04 5.45 563
YAIVIADARDAANDIAU
Huseidndnlnngluan craniectomy/craniotomy 6.35 1.05 38.32 .044*
USEIRTNGIE 7 JUsnuadlonnislsaviaanaenduad 0.00 0.00 0.00 .998
sypznadaLATnAYIanTngauEaueulsmeUNa
o . - ! 4375 8.31 230.30 < .001*
upyni1 1 U
SuFhueulsmeuastlutisipenivsewntu 6 Wou
an o - z 3.82 0.75 19.57 .108
MitadelsAvasnidenauoinsiaIan
ALY Barthel index NaUUBULSTINEIUA 0.94 0.79 1.10 427
Aawtemaiumele 2.65 0.22 31.71 441
Aontemaiuilaany 5.05 0.98 25.97 .053
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95%Cl

aonus Odds ratio p-valve
Lower Upper
AeLdounanmsiy 1.95 0.05 71.60 716
syAUNABUslYRsuRAUNG 11.89 1.19 118.67 .035*
seuthmaRaUnd 4.88 0.26 90.98 288

* Level of significance p-value < .05
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Aa = ' Y 7S @ v v
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v W < 1 PR A v [ VYa 13
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Abstract

Background: Endotracheal intubation can cause post-extubation stridor (PES). PES can prolong the
hospital stay length and is linked to high mortality and morbidity, especially, if re-intubation is essential.
Leak volume (LV) test is a simple method to detect upper airway edema. Objective: We aimed to evaluate
the effectiveness of percent leak volume (PLV) and LV in predicting PES. Methods: Before extubation,
expired tidal volume (VTe) and inspired tidal volume (VTi) were observed for 6 respiratory cycles during
positive pressure ventilation. The average of the 6 VTi and 6 VTe values were recorded. LV was the difference
between average VTi and average VTe. The conversion of the ratio of LV to average VTi into percentage was
defined as PLV. Both LV and PLV were assessed to indicate cut-off values in predicting PES. Results: Among
77 patients, 39 patients (50.6%) developed PES. Both LV and PLV showed a significant decrease in patients
with PES. ROC analysis indicated that LV at cut-off value < 18.34 ml gave a sensitivity of 82.1% and specificity
of 57.9%, whereas PLV < 13.83% yielded 79.5% sensitivity and 57.9% specificity, for PES prediction. PLV and
LV showed an area under the ROC curve of 0.770 (p < .001, 95%Cl: 0.665, 0.874) and 0.706 (p = .01, 95%Cl:
0.59, 0.821) respectively. Conclusion: LV and PLV could be used as a predictor of PES in pediatric patients.

Keywords: Post-extubation stridor, Leak volume, Percent leak volume, Laryngeal edema
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Introduction

The prevalence of post-extubation stridor (PES)
in children ranges from 3.5-30.2%" 2. PES may increase
the risk of adverse outcomes and prolong the length
of pediatric intensive care unit (PICU) stay, especially
if reintubation is required. At present, it is difficult
to predict which patients will develop PES after
extubation. Cuff leak test (CLT) is a simple method to
predict PES but many studies have questioned the
applicability of CLT as a routine test because of varied
specificity and sensitivity”. The presence or absence
of an audible air leak from an air leak test (ALT) has a
low sensitivity in predicting PES in pediatric patients4.
We assessed the cut-off value of percent leak volume
(PLV) and leak volume (LV) in predicting PES.

We also evaluated the efficacy of PLV and LV
in predicting PES in pediatrics.

Material and method

We conducted this prospective, observational
study in the PICU of Queen Sirikit National Institute of
Child Health between January 2019 and January 2020,
with patients aged from 1 month to 15 years old who
were intubated for more than 24 hours and met the
criteria of extubation. Exclusion criteria were patients
with congenital upper airway anomalies, unplanned
extubation, a requirement of a tracheostomy tube
and death before trial of extubation.

The measurement of LV was performed
immediately before extubation. To measure the
LV, the patient was suctioned intraorally and
intratracheally, and put on pressure control
mode. The endotracheal tube (ETT) cuff was
deflated in the patient who was intubated with
cuffed ETT. The patient was ventilated with

J1sansnsunIsiwng UA 50 aUURA 3 NnsnAL-AUgNgU 2568

118



FiO, 40%, peak inspiratory pressure to deliver tidal volume (V;) at 8-10 cc/Kg, mechanical rate at 20
breaths/minute, and inspiratory time depending on age (infant: 0.5 second, toddler: 0.-0.7 second, small
child: 0.7-0.8 second, child 0.8-1 second and adolescent 1-1.2 seconds). Inspiratory and expiratory V;
were determined. Both inspiratory and expiratory V; were observed over the 6 respiratory cycles. The

average of the 6 V; in both inspiration and expiration was calculated. LV was the difference between average

inspiratory V; and average expiratory V;. PLV was obtained by the following formula:

average inspiratory V; — average exspiratory V-

average inspiratory V;

The signs and symptoms of PES were evaluated
immediately in patients after extubation. Patients
were considered to have PES if respiratory distress
with whistling, inspiratory grunting, or high-pitched
wheezing localized in the trachea or larynx that
developed in 24 hours after extubation and needed
medical intervention beyond humidified oxygen
treatment, such as steroid nebulization, adrenaline
nebulization, non-invasive positive pressure

ventilation or reintubation.

Results

Statistical analysis

Continuous data were described by mean
and standard deviation and the proportion (%) was
applied to describe categorical data. The Chi-square
test, independent t-test, or Mann-Whitney U test are
used to analyze the data. ROC curve was constructed
and the area under the curve was used to find the
optimal cut-off value of LV and PLV to predict PES. The

findings were considered significant at a p-value < .05.

Seventy-seven cases were assessed and their demographic and baseline characteristics are presented

in Table 1.

Table 1 Characteristics of study patients

Patients with Patients without

PES (n = 39) PES (n = 38) p-value
Age (years), median (IQR) 0.83(0.33, 2.67) 2.63(1.08, 7.67) .001*
Gender: Male, n (%) 24 (61.5) 24 (63.2) .883
Body weight (kilograms), median (IQR) 7.5(4.9, 13.3) 10 (9, 22) .003*
Intubation with cuffed ETT, n (%) 18 (46.2) 21 (55.3) 424
Duration of intubation (hours), median (IQR)  116.92 (65.5, 183.5) 83.63 (46, 144.33) .109
Steroids before extubation, n (%) 20 (51.3) 22 (57.9) .560
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PES occurred in 39 (50.6%) of 77 included
patients. Eight patients (10.3%) needed to be
reintubated within one hour due to upper airway
obstruction.

LV showed a significant difference between the
two groups (p = .007). Patients with PES had a mean
LV of 14.04+14.22 ml, in comparison with patients

without PES who had a mean LV of 95.12+21.92 ml.
The mean PLV of patients with PES was 11.3+7.41%,
in comparison with patients without PES was
16.6+15.02%, with a significant difference (p = .06).
The comparison of LV and PLV between patients
with PES and patients without PES is demonstrated
in Table 2.

Table 2 Leak volume and percent leak volume of patients with or without PES

Patients with PES Patients without PES _value
(n =39) (n=38) P
LV (mU) 14.04+14.22 95.12+21.92 .007
PLV (%) 11.3+7.41 16.6+15.02 .006

From the ROC curve, the diagnostic ability
of LV and PLV in the detection of PES showed that
LV < of 18.34 ml had 82.1% sensitivity, 57.9% specificity,
66.7% PPV, 75.9% NPV, and 70.1% accuracy.

PLV < 13.83% had a specificity of 57.9%, sensitivity
of 79.5%, PPV of 66%, NPV of 73.3%, and accuracy of
68.8% at cut-off value of < 13.83% (Fig. 1 and Fig. 2).

1.00 Ww.
0.75
2
2
» 0.50
c
[
(7]
0.25
Reference
—a—LV
——PLV
0.00
0.00 0.25 0.50 0.75 1.00
1-Specificity
Test Cut-off AUC 95%C1 p-value
v <1834 ml 0.770 (0.665, 0.874) < 0.001
PLV <1383 % 0.706 (0.59, 0.821) 0.001

Figure 1. ROC curve for the predictive value of LV and PLV in predicting PES
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Figure 2. Comparison of sensitivity, specificity, PPV, NPV and accuracy between cutoff
value of LV and PLV in predicting PES

Discussion

PES as a life-threatening complication can
occur immediately following extubation. The risk
factors of PES in pediatric patients include young
age, prolonged mechanical ventilation, prolonged
intubation, multiple intubation attempt and larger
endotracheal tube®. PES may need treatment
ranging from nebulization using racemic epinephrine
to reintubation considering its severity. Several studies
have estimated the incidence of PES, reporting the
incidence range of 3.5-30.2%" 2. The incidence of
PES in the present study was 50.6%, which is higher
than in other studies. The high variance among these
investigations may be due to the number of days on
mechanical ventilation and ETT, various underlying
medical conditions, airway edema degree, and using
steroids before extubation®. We also found that the
median age in patients with PES is smaller than the
patients without PES and patients with PES have lower
body weight when compared to patients without PES.

Identification of patients at risk for PES is of
great importance. Most studies about leak volume
in predicting PES are involved in adults, so we would
like to know the results of the study in children. We
proposed the measurement of LV and PLV as a simple

method to predict the occurrence of PES in pediatric

patients. LV and PLV are the quantitative assessments
to measure the air leak around the ETT. We reported
LV < 18.3d ml as the threshold value for predicting PES
in our study patients; the sensitivity was 82.1%, the
specificity was 57.9%, PPV was 66.7%, NPV was 75.9%
and the accuracy was 70.1%. PLV < 13.83% yielded
79.5% sensitivity, 57.9% specificity, 66.0% PPV, 73.3%
NPV, and 68.8% accuracy for predicting PES.

Theoretically, when there is no laryngeal
edema, there is an air leak around the ETT. In contrast,
laryngeal edema can cause airway narrowing and
decrease expiratory flow into the upper airway,
suggesting potential airway obstruction after
extubation’. The lesser the LV and PLV, the higher
the risk for PES. The LV and PLV were significantly
lesser in the PES group than in the non-PES group.
This study supports the use of LV and PLV as a simple
method to predict PES in pediatric patients. It does not
require expensive or sophisticated instrumentation.
The other causes of air leak around the ETT are
improper tube positioning and insertion the smaller
endotracheal tube®. In this study, we use age-based and
length-based formulas to determine the correct ETT
size and verify the proper placement with auscultation
and chest X-ray.

Several tests have been proposed for the
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evaluation of risk for PES. Following the report by
Mhanna et at.g, they conducted a retrospective review
of 105 PICU patients who performed an ALT prior to
extubation. They found that the ALT at > 20 mmHg
is @ more sensitive predictor of PES in older patients
(> 7 years) compared to younger patients (< 7 years).
ALT measurement requires positive pressure to
generate an audible air leak around ETT which may
be affected by interobserver variability and head
positioninglo’“.

Laryngeal ultrasonography including laryngeal
air column width difference measurement has been
reported as a reliable method to predict the risk
of PES. Results from the study by Amrousy et al.*?
indicated that laryngeal air column width difference
at a cut-off point < 0.8 mm had high sensitivity in

predicting PES. Although laryngeal ultrasound is an

appropriate tool for predicting PES because it has a
very good correlation with bronchoscopic images,
proper training and experience are required to ensure
accurate measurement of air column width'.

LV and PLV are simple, non-invasive and
reliable methods in predicting PES in pediatric
patients

Limitations of this study include the small
number of pediatric patients and most of them were

young children.

Conclusion

Patients with PES had significantly smaller LV
and PLV than those without PES. LV and PLV prior to
extubation can identify a patient at increased risk
for PES.
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Abstract

Background: As hip fractures among the elderly continue to rise, it is essential to develop an effective
treatment system to support these patients in recovering their autonomy. Objective: To develop and study
the effectiveness of a seamless care model for elderly patients with hip fractures in the Yasothon Province
healthcare network. Methods: This is a research and development study involving 1) 20 healthcare providers
who developed the care model, and 2) elderly patients who underwent hip fracture surgery between
September and December 2024. Data were collected using a data recording form and a questionnaire
with a reliability coefficient of 0.93. Data were analyzed using descriptive statistics and inferential statistics
with paired sample t-test. Results: The seamless care model for elderly hip fracture patients consisted
of 3 components: Pre-hospital care-Prevention and quality referral systems to reduce the risk of hip
fractures. In-hospital care-Timely surgical intervention through the hip fast track surgery system with
clinical examinations and online medication management for treatment planning. Post-hospital care-
home visits and telemedicine follow-ups for six months after discharge. After receiving care through the
system, the majority of patients (63.60%) had a hospital stay of 5-9 days. Post-surgery pain levels decreased
continuously, with no complications (88.60%), and there were statistically significant improvements in daily
living activities (p-value = .026), overall quality of life (p-value < .001), and physical and mental health (p-value

< .001, p-value = .015). Conclusion: The seamless care system for elderly hip fracture patients with hip
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fractures helps timely surgical treatment, reduces
postoperative complications, shortens the length
of hospital stay, enables patients to perform daily
activities independently, and improves their quality
of life.

Keywords: Elderly, Hip Fracture, Seamless
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Abstract

SMARCA4-deficient sinonasal carcinoma a subtype of SWI/SNF complex-deficient sinonasal carcinomas

is a rare, highly aggressive sinonasal malignancy with only 23 cases reported in the literature to date. We

present a case of a 70-year-old woman referred to our institution with a preliminary diagnosis of small cell

neuroendocrine carcinoma. A computed tomography revealed a nasal cavity mass extending into the sphenoid

sinus and nasopharynx, without involvement of the skull base, pterygoid, or orbit. Histologic examination

revealed monomorphic, large, undifferentiated neoplastic cells that showed loss of SMARCA4 expression.

SMARCA4-deficient sinonasal carcinoma is a rare malignant neoplasm with an aggressive clinical course and

poor prognosis. Diagnosis typically relies on a combination of histologic findings and immunohistochemical

staining to identify this high-grade malignancy.

Keywords: SMARCA4, BRG1, SWI/SNF complex-deficient sinonasal carcinoma
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SWI/SNF complex-deficient sinonasal carcinoma

Introduction
The sinonasal tract is recognized for its diversity

of neoplasms, many of which share overlapping

71sansnsuNMsiwng UA 50 aUUA 3 nsnAU-AUgNgU 2568

133



histologic and immunohistochemical features.
SWI/SNF complex-deficient sinonasal carcinoma
represents a subset of highly aggressive sinonasal
malignancies; they constitute 1%-3% of sinonasal
carcinomas and 3%-20% of tumors diagnosed
as sinonasal undifferentiated carcinoma.! These
tumors are characterized by poorly differentiated
to undifferentiated carcinoma with the loss of one
SWI/SNF complex subunit (SMARCB1 or SMARCA4)
and a lack of distinctive histologic features to classify
them into another specific entity.? SMARCAd-deficient
sinonasal carcinoma is a rare subtype of SWI/SNF
complex—deficient sinonasal carcinomas, with
only 23 cases reported in the literature to date.””
We herein present a case of a 70-year-old woman
referred to our institution with a preliminary diagnosis
of small cell neuroendocrine carcinoma to emphasize
histologic and immunohistochemical findings of

SMARCA4-deficient sinonasal carcinoma.

Case report

A 70-year-old woman with a medical history
of diabetes mellitus, dyslipidemia, and hypertension
was referred to our institution for evaluation of a
nasal mass. She presented with epistaxis and nasal
congestion for 2 months. The patient had no family
history of malignancy and no smoking history. Clinical
examination revealed an ulcerative mass completely

occluding the right nostril. There was no cervical

lymphadenopathy. A computered tomography of
the paranasal sinuses showed a nasal cavity mass
extending into the sphenoid sinus and nasopharynx,
without involvement of the skull base, pterygoid, or
orbit. A biopsy obtained from the referring hospital
where a diagnosis of small cell neuroendocrine
carcinoma was rendered.

Resection was performed at our institution.
Histologic examination revealed unremarkable
sinonasal mucosa with underlying monomorphic,
large, undifferentiated tumor cells with scant pale
eosinophilic cytoplasm, arranged in lobular, nests,
and solid sheets with focal areas of abortive rosettes
formation. Tumor necrosis, brisk mitotic activity, and
apoptotic figures were observed. Rhabdoid features
and surface epithelial dysplasia were not observed.
Immunohistochemically, the tumor cells showed
focal expression of pan cytokeratin AE1/AE3,
calretinin, and p16, but were negative for p63, S100
protein, desmin, CD99, NKX2.2, and NUT. Epstein
Barr virus in situ hybridization (EBER) was negative.
Weak and focal staining for CD56 and synaptophysin
expression was weak and focal, while chromogranin
A staining was completely negative. The tumor cells
show intact expression of SMARCB1 (INI1) but loss
of expression of SMARCA4 (BRG4). The diagnosis of
SMARCA4-deficient sinonasal carcinoma was made.
The patient underwent induction chemotherapy

followed by radiation therapy.

Figure 1. (A) Sinuscope reveals an ulcerative mass covered with fibrin.

(B) The ulcerative mass completely occludes the right nostril.
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Figure 2. (A) SMARCA4-deficient sinonasal carcinoma growing beneath benign surface respiratory epithelium
without dysplasia. (B) Higher magnification showing monomorphic, medium-to-large sized, undifferentiated
neoplastic cells with scant pale eosinophilic cytoplasm arranged in solid sheets.

(C-D) Tumor showing focal abortive rosettes formation.
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Figure 3. Tumor cells are focally positive for AE1/AE3 (A), p16 (B), synaptophysin (C), CD56
(D) and negative for chromogranin A (E), p63(F). INI1 (SMARCB1) expression is intact
(G), but BRG1 (SMARCAA4) expression is completely lost of nuclear (H).
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Discussion

The SWI/SNF complex is involved in chromatin
remodeling, which affects cell transcriptional
regulation. Inactivating alterations in SWI/SNF
complex components can lead to aberrant gene
expression and tumor progression, and are found
in a wide range of cancers, including both solid
tumors and hematologic malignancies across different
organs.8 The SMARCA4 gene is a central component
of the SWI/SNF complex and functions as a tumor
suppressor gene.’

SMARCA4-deficient sinonasal carcinoma was
first described by Agaimy and Weichert in 2017
and is classified as a subtype of SWI/SNF
complex-deficient sinonasal carcinoma in the 5th
edition of the WHO Classification of Head and Neck
Tumours.?> This carcinoma is rare, comprising less
than 1% of all sinonasal carcinomas, and represents
approximately 9% of all sinonasal undifferentiated
carcinoma-like tumors.® ° It predominantly affects
males, with patients typically aged between 20 and
70 years, and shows a predilection for the nasal
cavity. > % Clinically, it often presents as an advanced
lesion, frequently classified as a T4 stage tumor. * The
prognosis is poor, with median survival of 11.5
months.”

Histologically, SMARCA4-deficient sinonasal
carcinoma is characterized by sheets of large,
epithelioid, anaplastic cells, with a variable nested
or trabecular pattern. A small number of cases may
exhibit a basaloid small cell pattern and abortive
neuroendocrine-like rosettes, although rhabdoid cells
are uncommon. Brisk mitotic activity and extensive
foci of necrosis are commonly observed. These
features are non-specific and can be observed in
many high-grade sinonasal neoplasms. Nevertheless,
all cases of SMARCA4-deficient sinonasal carcinoma
show positivity for pan cytokeratin AE1/AE3,
variable positivity for CK7, and focal positivity for

neuroendocrine markers. CK5, p63, p40, p16,and NUT
immunohistochemistry are negative. A characteristic
feature is the absence or diminished expression of
SMARCA4 (BRG1) in the majority of the tumor cells,
while SMARCB1 (INI1) expression is retained in all
cases. !

The differential diagnosis of SMARCA4-deficient
sinonasal carcinoma can be challenging and requires
ancillary testing to exclude other tumors with
undifferentiated cell morphology such as NUT
carcinoma, neuroendocrine carcinoma, high-grade
olfactory neuroblastoma, IDH-mutant sinonasal
undifferentiated carcinoma, lymphoepithelial
carcinoma, Ewing sarcoma family tumors,
and SMARCB1-deficient sinonasal carcinoma.
It is important to note that all these neoplasms
typically retain SMARCA4 (BRG1) expression.
Teratocarcinosarcoma is another rare and highly
aggressive malignant neoplasm in the sinonasal
tract characterized by the absence of SMARCA4
(BRG1) expression. It exhibits a triphasic
growth pattern comprising teratoma-like component,
carcinoma-like component, and sarcomatous
stromal/mesenchymal components, often with
highly variable neuroectodermal-like features.!!
Variable expression of neuroendocrine markers
can lead to misdiagnosis, as demonstrated in
ourcase'?. The morphology of SWI/SNF complex-deficient
sinonasal carcinomas can resemble that of
neuroendocrine carcinoma. However, since SWI/
SNF complex—deficient sinonasal carcinoma is a
molecularly defined entity, the loss of SMARCB1 (INI1)
or SMARCA4 (BRG1), combined with undifferentiated
morphology, is sufficient for making a diagnosis of
this entity.

Diagnosis of SMARCA4-deficient sinonasal
carcinoma can be difficult due to its rarity, and
the histomorphology exhibits non-specific patterns

that can mimic other high-grade sinonasal tract
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neoplasms. When faced with high-grade sinonasal
tract neoplasms exhibiting poorly or undifferentiated
morphology, the first step is to classify whether
the tumor is a carcinoma or a non-carcinoma. Pan
cytokeratin may be helpful in this step but should
be used with caution, as some sarcomas and other
non-epithelial neoplasms may show aberrant
expression of pan cytokeratin. In the case
of confirming carcinoma, squamous markers
such as CK5/6, P40, and P63 are the second
step, since poorly differentiated squamous
cell carcinoma, lymphoepithelial carcinoma, NUT
carcinoma, and some SMARCB1-deficient carcinomas
are reactive to these markers. If tumors are reactive
to squamous markers, additional testing such as
P16, HPV testing, EBER, NUT, and SMARCB1 should
be conducted. In cases that are non-reactive to
squamous markers, neuroendocrine carcinoma,
SMARCB1-deficient carcinoma, SMARCA4-deficient
carcinoma, and sinonasal undifferentiated
carcinoma should be included in the differential
diagnosis. Additionally, further testing such as
neuroendocrine markers (chromogranin A,
synaptophysin, CD56, INSM1), SMARCB1 (INI1),
SMARCA4 (BRG1), and IDH mutation testing should
be considered. The diagnosis of sinonasal
undifferentiated carcinoma should not be rendered
until other high-grade sinonasal tract neoplasms have
been excluded.

Without the use of SMARCB1 (INI1) and
SMARCA4 (BRG1), the diagnosis of SWI/SNF
complex-deficient sinonasal carcinoma, such
as SMARCB1-deficient sinonasal carcinoma and
SMARCA4-deficient sinonasal carcinoma, cannot be
rendered. SMARCA4-deficient sinonasal carcinoma
may be underreported. In the past, when SMARCB1
(INI1) and SMARCA4 (BRG1) were not utilized, these
cases have been diagnosed as neuroendocrine

carcinoma, poorly differentiated carcinoma/malignant

tumor, olfactory neuroblastoma, teratocarcinosarcoma,
and sinonasal undifferentiated carcinoma. * For this
reason, SMARCB1 (INI1) and SMARCA4 (BRG1) should
be included in a panel of immunohistochemical
studies when evaluating poorly or undifferentiated
carcinomas of the sinonasal tract, especially before
making the diagnosis of sinonasal undifferentiated
carcinoma and neuroendocrine carcinoma.

Due to its recent recognition as a distinct entity,
there is no standard treatment for SMARCA4-deficient
sinonasal carcinoma. However, current management
typically involves a combination of surgical resection,
chemotherapy, and radiotherapy, similar to other
high-grade carcinomas of the sinonasal tract. Surgical
resection remains a major component of treatment
along with radiation therapy and chemotherapy.
The current gold standard for surgical treatment is
endoscopic endonasal or craniofacial resection. An
essential part of the treatment is radiation therapy.
When compared to conventional radiotherapy (CRT),
intensity-modulated radiation therapy (IMRT) with
doses of at least 60 Gy has been associated with
improved overall survival. Systemic chemotherapy
is almost always included in the treatment regimen,
typically using cisplatin, etoposide, 5-FU, docetaxel,
and paclitaxel.’® Although there is no specific
treatment regimen established at present, EZH2
and CDK4/6 inhibitors and checkpoint inhibitors may
offer potential benefits.!! Further research is needed

to fully determine their efficacy.

Conclusion

SMARCA4-deficient sinonasal carcinoma
is a rare neoplasm with an aggressive clinical
course and poor prognosis. Diagnosis typically
relies on a combination of histologic features and
immunohistochemical findings (loss of SMARCA4

expression) to identify this high-grade malignancy.

71sansnsuNMsiwng UA 50 aUUA 3 nsnAU-AUgNgU 2568

137



1I9Na1sa1vav (References)

Agarwal A, Bhatt AA, Bathla G, Kanekar S, Soni N, Murray J, et al. Update from the 5th Edition of the
WHO classification of nasal, paranasal, and skull base tumors: imaging overview with histopathologic and
genetic Correlation. American Journal of Neuroradiology 2023;44(10):1116-25.

Agaimy A, Uddin N, Jain D, Rooper L, Bal M, Mittal N. SWI/SNF complex-deficient sinonasal carcinoma.
In: WHO Classification of Tumours Editorial Board. Head and neck tumours. 5th ed Vol.9 [Internet]. Lyon
(France): International Agency for Research on Cancer; 2023 [cited 2023 Apr 10]. Available from: https://

tumourclassification.iarc.who.int/chapters/52.

3. Agaimy A, Weichert W. SMARCA4-deficient Sinonasal Carcinoma. Head Neck Pathol 2017;11(4):541-5.

10.

11.

12.

13.

Agaimy A, Jain D, Uddin N, Rooper LM, Bishop JA. SMARCA4-deficient Sinonasal Carcinoma. Am J Surg
Pathol 2020;44(5):703-10.

KKakkar A, Ashraf SF, Rathor A, Adhya AK, Mani S, Sikka K, et al. SMARCA4/BRG1-Deficient Sinonasal
Carcinoma. Arch Pathol Lab Med 2022;146(9):1122-30.

. Jo VY, Chau NG, Hornick JL, Krane JF, Sholl LM. Recurrent IDH2 R172X mutations in sinonasal

undifferentiated carcinoma. Mod Pathol 2017;30(5):650-9.

. Li C, Wang YM, Zhang J. [SMARCA4-deficient sinonasal carcinoma: report of a case]. Zhonghua Bing Li

Xue Za Zhi 2022;51(2):157-9.

Mittal P, Roberts CWM. The SWI/SNF complex in cancer - biology, biomarkers and therapy. Nat Rev Clin
Oncol 2020;17(7):435-48.

Guerrero-Martinez JA, Reyes JC. High expression of SMARCA4 or SMARCA?Z is frequently associated with
an opposite prognosis in cancer. Sci Rep 2018;8(1):2043.

Agaimy A, Franchi A, Lund VJ, Skalova A, Bishop JA, Triantafyllou A, et al. Sinonasal Undifferentiated
Carcinoma (SNUQ): from an entity to morphologic pattern and back again-a historical perspective. Adv
Anat Pathol 2020;27(2):51-60.

Agaimy A. Proceedings of the North American Society of Head and Neck Pathology, Los Angeles,
CA, March 20, 2022: SWI/SNF-deficient sinonasal neoplasms: an overview. Head Neck Pathol 2022;16(1):
168-78.

Juhlin CC, Bal M. Top 10 histological mimics of neuroendocrine carcinoma you should not miss in the
head and neck. Head Neck Pathol 2023:17(1):66-84.

Thawani R, Kim MS, Arastu A, Feng Z, West MT, Taflin NF, et al. The contemporary management of cancers
of the sinonasal tract in adults. CA Cancer J Clin 2023:73(1):72-112.

J1sansnsuMsiwng UA 50 aUURA 3 nsnAL-AUgN8U 2568

138



S1gvu

NUDY

misSnulsnikbondniauluyUogoonadn: s1gviuyUoy

UJg:asstu ava:ug n.u., dn.u.

nauvviunuanssy Isbwenuiauingovuiun divadingow S1inouingov
YVKIQUASSIBEUN 30130

Gingivitis Treatment in Autistic Patient: A Case Report
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Abstract

Autistic is a neurodevelopmental disorder characterized by impairment in social interactions,
communication, repetitive behavioral patterns or restricted interests. Dental management in autistic
patient requires an understanding and patient team who can appreciate each patient’s uniqueness because
manifestations of the disorder vary depending on the developmental level and chronolosgical age of the
individual. This case report presented the treatment of gingivitis due to heavy calculus in autistic patient.
The treatment could be performed successfully with non-pharmacological behavior management and
parental supervision. Patient could clean his teeth and tongue himself and had better oral health after a
follow up period of 20 months.

Keywords: Autistic, Gingivitis, Behavior management
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Abstract

Methanol poisoning commonly causes severe neurological and visual symptoms can be fatal. This
study aimed to describe the assessment of severe neurological and visual symptoms in patients with
methanol poisoning resulting from the ingestion of traditional herbal liquor. A total of 25 patients who
consumed herbal liquor and presented to the emergency department were studied. Among them, 7 patients
exhibited severe neurological symptoms and visual disturbances. Most of the affected individuals were male
and of working age. Abnormal findings were observed in 5 patients from brain computed tomography (CT) scans,
all showing bilateral putamina necrosis. In addition, diffuse cerebral edema and bilateral occipital necrosis
were also noted. Visual and ophthalmic evaluations revealed abnormalities in 3 patients. Retinal abnormalities
were detected, with some improvement upon follow-up. However, reduced visual acuity was found in
others, and optical coherence tomography (OCT) showed retinal nerve fiber layer (RNFL) thinning by 50-70%.
Methanol poisoning from traditional herbal liquor, especially when patients present late to the hospital, can
result in severe neurological symptoms and death. For survivors with permanent impairments, a referral for
a return-to-work evaluation and work modification, based on their health status, is recommended.

Keywords: Methanol poisoning, Neurologic manifestation, Visual manifestation
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FlasuRwanumusadiundunissnwlulsameiuia
Hudwauann
s189unsAAnwIgUeAlon153uLT Ny
Usunanumiuealutieausnivas (342-580 meg/dl)
yuzfinnududuunueadiviliAnfivlddies 25-50
mg/dl> ' mMsnsrantneeuiimesaNes lugvensdl
ﬁﬂ‘u’ﬁ?ﬂ 5 579NV bilateral putaminal necrosis'? '8
donAdBIfUNSANYITHIYLY Feanunsaintuleig
el 24 3l IneszeeSuduiifissseslsad putamen
ananuduauesuin diffuse brain edema 9819530157
Ignnelu 10-12 $2lus Fadnannsanesiaifnnududu
Qﬂmﬁlﬁ)@ja putamen ﬂi@ﬁ/\la%ﬁﬂ%ﬁuﬁgﬂ cytochrome
oxidase activity melululanoundy dwaliivasaues
putamen avendiau’ FaduaivgliiAnannuguuss
deTIn Inenusnsn1sidedinanieiuniuealunis
Anwilferay 18.2 vsdinusnsniadedin lumensal
firnuindosay 17.6-30.02 uaznneunsndeuiiddy
IauansueadiuinUnd Fainainnszuiunisiiumnuea
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QﬂLiJ?iIEJuL@u formic acid %GE‘J'UE?G cytochrome oxidase
ﬁ'le‘quimiﬁ'lmEJ retinal ganglion cells lLag optic nerve'
LAANESANIW myelin sheath UL 8 demyelination U3
optic nerve ﬁmiszJJL?i‘&J retinal ganglion cells uLAA
optic disc edema uagszezyineLin optic atrophy?
dnwuglnilan glaucomatous-like atrophy o4
neuroretina rim Tuw23 chronic phase Fauanadi
progressive degenerative changes'’ Tng Tuiwmuﬁ
wugUrgdnlugiiennisusniuninsidy wudesiu
n1sAneluUsEINABNIIUNWY visual disturbances
Sovay 757 lusnenugthedivhnmsiinma 6 Weu nutlgm
gapdonisueaiiu 3 318 (12%) denmdeafiufUlefy
wmuea lufwinways (18.272 uenanil Mesugihe
nupUEAUNAYDReUsEaeN 2 118 InenugaLienaen
U3nallnd optic disc usnnamelu ensu 3 Wew vaugil
AU8n 1 518A59ANU optic disc pale RO TARERY
¢ Unuzdl Tunisia WU optic atrophy Qaﬁa%’aaaz 63.6%
Tusenugtieddimamsiamenin OCT wuiauni 2 57e
FuAnannsiate retinal ganglion cells wagiln1iy
progressive degeneration U84 nerve fiber layer
AUNIUBATVINIALANNIZUNINGDUNTE UL
Usza Geainnseneninuin wenainenntsmassuy
Uszamluszozsdounduuds annnisinauseiosd
wuifthe 2 s1eflensmsszuudszamduidosdenn
AensimdoulmiaunAdiinasingueinisnnfudu
(Parkinsonism) léun Aswpdeulwmd (bradykinesia),
Faudands (reidity) warernsdu (tremor) Fufinans
Waehwesene mswaeulmRnunatilmdiug
fudnwaznendaninusing basal ganclia vl
A CT scan NISANEIINIINIITINE DU UNE
PNAGUNIUBARONYITINYIVDIFUBS WUNITUIALIU
299 putamen 1ﬁmﬂﬂdm‘§wa\‘w§ﬂaaﬁgwmza uag
Fanunisuimduuadenveaiieduediusy q wWu
white matter vpsaNDEIU occipital lobe, cerebellar
cortex FaaaRALDWAYNAIL @il putamen

Tastenisuindusdliduiiuuda useraaduneldannaln
nsiinfivreuuniuea vinlwAansanesinLagdni
arudndugsluvinandedo putamen nsnveiiia
aﬁmiaguéjd cytochrome oxidase activity anelu
lulnrewndy dwaliiinnisaneendiauluadauss
amzdinanduialdlusumidu o vesaueatuiu us
putamen onadusunisiiinanuidesionisuiniu
Iseuigailosniumisuzadesionisuinidon
wezdudadoriiamudasnisndrnuiinannnt 2
Gﬁaﬁi"}ﬁ’m‘uaamsﬁﬂmi@umnﬁuﬁagm1ﬂms
nuyunvsideuiimeiinsnulsduiindeyaliannnis
FnuseiAfae eand Tunsdlfihefiennisguuseid
JEAUANLIANAIaNAY o“w’qgusﬁaaga@’huizwnm U 180
fiduenes narfisudionnsinund envlllnanfiuduen
miswaqwuﬁﬂaaiuﬂ§Q§WU%a§wﬁ’mﬁlaimmmmwm
Ifauysalynae uenaniliaunsaviinisaieninuay
m393 OCT veUaglussezusn Lﬁaaam;fdiﬂwehu‘i,wg
Lisdndlusvezusniv
ANMENEBUNIUBAAINYIMDUNAYILALARBINTS
WU JULSWESTIN vTeLinn1IEunINgoun1s
amsemsia willeaveu Fu duau 9 vuead e
nanmuidendunsadsiliiinnisundosveaie
aupuazsilimuen nstadeusnsulneuseidiuennis
FnuszIRnashy USuiamazszeziiain1shuauun
Tsswenuna nanmsnsianeissufoinsiuaninnyiden
Wunsa LﬁawmmaimmqulmLLazmsL?m%‘im 59U
nsguasnyeg1siuszansam

asuy (Conclusion)
ANMENEBUNIUDAAINYIMDUNAYILALARBINTS
FEUUUTEAMTULSS ANiEuLkasAB sUN13SnYEesIu
[ieannsidedinuaznizunsndeusd1anns s
funonguisviauiiiansunsndoumanifoslddy
nsderaLiioUssiundudivausasSaaninaule
winzautudymaunmegiaumangay
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Abstract

Cardiovascular diseases (CVDs) is classified as a group of chronic, non-communicable diseases affecting
the cardiovascular system, leading to high mortality rates worldwide, including in Thailand. Delayed diagnoses
and non-specialist medical personnel remain major issues in the public health system. The development
of artificial intelligence (Al) for managing medical conditions is currently gaining popularity. Developing and
applying Al to accurately diagnose cardiovascular diseases from patient data enables significant improvements
in disease diagnosis, treatment, and management. This article presented educational information and the

application of Al in managing cardiovascular disease. It provides an overview of cardiovascular disease and
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artificial intelligence (Al) technology, including general information about disease and Al, the role of Al in

disease diagnosis using medical imaging and treatment, demand of usage, problems, and obstacles, as

well as reports on Al studies in Thailand. The information was searched on Google Scholar for the terms

“Cardiovascular diseases” and “Artificial intelligence or Al,” and the data and research articles from 2018

to 2023 were randomly selected. This review may be useful for the development of public health systems,

particularly in improving diagnostic processes and enhancing the efficiency of disease treatment.

Keywords: Cardiovascular diseases, Artificial intelligence, Diagnosis

UunAQgd

lsailanaznasniden dadungulsalifnse
Boatuszuuitilaussvaondoniineliianadedings
vhlansufesuindlne nsitaduath wasnsuinn
Frungraayaainsensunvgdinaiulymddyues
seuvasnsag Jagiunisimundyanuseivg vie Al
sglumsdanislsamamsunndisuduiiteumniy
st asUszgndldialelunisitdedelsalsailouas
vinenLdenINToyavetiuagsgnAoazuiugn vinli
ausaTILimuINTITeds Shw wavdnnislsaldednd
UsAvBam unanuatuilldiiauedoyanisfinu uas
mMsUszgndld Al ilddnnnslsalsailauasvasnidonlag
wssaundeyavhluiAeaiulsalauazvaeniden uas
waluladUyaysziivg 1éun deyarlvedsn uas A
unuwn1sld Al TunsitiadelsArnenmenen1ansnme
waEN133NYY ANReINsiY Al Jagvnuazauasse nasn
UTBNUNTANY Al lutsendlng nnsduaiteya
il waradsBa1n Goosle scholar “lspialaway
vnaniden” “Uyyiusehivg vise Al” lnsduidonliteya
uazuATefimeundnasd aa. 2018 fs 2023 unaruil
91afiuselevisansimuIsEUUNIAUaIs Sualy
Humeumsitadtlsn uavnafiuussavsnmlumsinulse

Aaagy: lsailanazraonden, Jyanusshivs,

ANSININY

unun (Introduction)

Isalauazviaandan (cardiovascular diseases;
CVDs) %’@Lﬁuﬂ?jﬂ’ﬁﬂﬁlﬁamﬁiaéﬁl%ﬁ (non-communicable
diseases; NCDs) Aerutuszuulauasvaendeninels
AamsideTingailan mnsenuuesesdnmseunsislan
(World Health Organization; WHO) wugu#ini5al

nsdedinAnludiuau 17 duau (32%) vesaU@nisal
FoTinvilan’ msitady CVDs Tuvas 50 Yiikumn
Tunmsifedelsndaudiiiu 1 Sinsflguassaliunmdsios
WAy 1ndeyavesuieyTunaunuazdudeu 1
sziloulseii maenauvInANUtuIyIINdeyanisly
Finvosnulifiansiufinvesaniuneivia venaini
AIFEIdumATANI CVDs vosunns §3dwmane
msaInTIdadoussfnwilse fadu Bmsideds uas
mssnwilvg g Fadudefinnania delmitadelsaldedns
53057 warSnwdlaeegaiuszdninm luvasieaiu
fandununsshvmeIuiasazannisdedingn CVDs
Uaqtutlyaunusehing v3e tele (artificial intelligence; Al)
fuindumedaluifiiauasnsalunisuszaiana
warliasgvideyan1anisunng 1wy electronic health
records (EHRs) walugUuutdeyaifsuiuna @enann
uardoyafiinisiudsuulas (transactional data)
fflanududeuldd fonsiSeuivoneies (machine
learning; ML) kazn15t38u3L4En (deep leaming; DL)
Fearu1snanniszvesunnedlunisidedelsals

[
o |

AILASTETLINSY wardledasnunisinadeRananle

3

fAutdeds 51a157 waziluszansnin’ Favinle

€

NUSENusAnAuutaulanazd@uaunuInUed Al

e

=i v i

fiAvateasienisdanislsn CvDs Taesjaulszlov
#1un15399delsaunaiuatuilddnaueion
anudialdifeafulse CvDs uazdoyailuves Al
Tunsifadelsa wazdnnislsn Jeduaineinnis
dududeyamlluazauidoain Google Scholar
HunsAum “lsamilanasviasniden” “Cardiovascular
diseases” “Uayayusehing w3 tole” “Artificialintelligence
wio Al lasgudenlddeyanazsuidefimouns
9299 A.f. 2018-2023 Fal@iZeudeaienilunsi
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wuean deyaniluvedlsa CVDs wag Al Unumnig
Tomalulad Al Tun1530ad8l5AR8AINA18N19NNT
LNNE N155NWY ANMUABINISI Al Tun1sdanisisa

Y v

ALYy MABAAIUIILINUNNSANY Al Tulsewmelne

=

Lwaiﬁ;:iﬁmﬂﬁ]mwmmﬁnm’hﬁuaﬂLﬁnﬂiu‘laﬁﬁm%’mﬁ
Ftadulsa CVDs Tulagliu

1. Isak>lona:kaoaidaa (Cardiovascular
diseases; CVDs)

50T A.A. 2019 WHO 9181ugifinisalninde T
iy 17 duau Aadu 32% vesgURnisaldedin
ilan Tae 85% 83 FeTi0 1Anann1Elsaiala
MALFEARLUNAY uazlsAvaaniionausd nauUsyYINg
Afsnsn9dedinuinigadulugidunduuszina
s16ldm wavsreldunans uenani nunsdedin
noWlEduAI5IINlsA CVDs 1nfie 17 anuau (38%)
dwsuusenelng U a.d 2019 wuin 1sa CVDs Ju
Tsafineliminnisideddn maaﬂsmﬂmgﬁ]ué’uﬁuﬁ 2
sesanlsaneiie’ doyansunisunnd U ae. 2023
WUgUe CDVs $1uau 250,000 A Inegthefifiony 60 1
Fuld fdmau 190,000 Au® nguvedlsn CVDs léun
valvular heart disease, heart failure, congenital heart
disease, cardiomyopathy, coronary artery disease,
ischemic heart disease Wwag atrial fibrillation tHJudu’

Haduideaiifetodmiunisiia CvDs vesfie
dnilvaiiAnannginssunslidin leua msguyvd ms
IFSulnsuInIsuazeMNIIAAN NMSALLEanesed uay
ldpanidinie dwalviinnnzanuduladings ¥ana
luidongs lodiuluidonds wazanzd Wudu 91a
lvlndudensuluazanluiuiivilidudonsiusu
AnudBses CVDs MhliAnnsdeTinlunguuszeng
Tne T LA 2005-2010 WUT WnAmERZESRs 1 EewNnnT
wAnda (0.15% wag 0.04%) unaniadeideadiviili
FeTiaiddny loun msguyns anzanuduladings
warnmzlsauv ddlumemefidedins iy 54%
Anarnnisguynd Bendrdulsaiilaviadendady
awmdduesniadeinlunduitag CvDs6 uenaini
nsldgnananuaulain 815nwlsAUIINU Wazean
seevlosiiludon Adudsdndudmiuian Cvbs Lite
Yosnunngiilaradendeunsu wazlsavasnden

auesdadunnzagniduiliinainnisgasureaduden
luidesavesld

2. inaluladdeyayrUs:aud (Artificial
Intelligence; Al)

Hygrusziug Aeszuunisrouiiainesnd
nszUIuMIhUAsULUUaNDwosyed Sudumada
Tmimeingrmans Aiinsuszgndldlivatsuyudly
gty Tnedufinnianldneeatindaudd a.a 1960
MENTUTEIIANS UaIATIENTBLANIaNTUNNE 19U
svuussidougunmdidnnsednd sislusuuuudoya
BeUTina Begaunm uazdeyafiinsivdsunlas fe
M33BUSIUU ML way DL idsunuunsvhainuvesaes
uywd Tun1sadredunouis algorithms) e liuABnns
Aadedayaniansunmduazniandiin eenunsnananse
ns¥usvosunndld Tasaunseidadelsalddudsyey
w3niFy wagtelostunisiianidadeianaale® 7
nsaumnada Al ogrssetiesiny ML uag DL vl
Waauaulalunisadiaisnisidedelml q Tunsidy
wagdladedoyavnamaigluduvaansiilanay
vasaiden ML AemsiSeusiiinisaeusinuiaiesile 1wy
ARUNILABS (computer-aided detection; CAD) lagly
Funeuds (algorithms) Meneufine SuaradRluIATIE
iy MAnginnde uazdeya EHRsS dstunouis
wiantianansifadedeyasuuuulmild Taswioudley
fudeyaguuvudniiduluea (model) fiiunsiFous
wudwnuflfldaounud Funeus ves ML anunsn
wislenu 3 ndusudnuazsukuunIAIAnsaifiaz
Bouduazdsan louA maFousluguuuuiitinunssaiuay
nsiSeus (supervised learning) n1siseuslngliiiifaou
(unsupervised learning) KAYNITIIYULUULATUAIRS
(reinforcement learning) Supouisatenld wu Full
dndula (decision tree) ifumaiafifoulunisindula
ogfluguvadluun (nodes) Insiidnwaisuev3dng Aswes
#ulsl (branch) uamarndululsvesadnua uayly
(leaf) uansnguvisenad (class) T susuneuasisa
(random forest) gnyiannainismssulsidinauls leuia

o v

urusuliviliudiugmndy weadlinasesiuyn

v |

doyaraiu Anduladaserenu atawdesisauues
(K-Nearest neighbors) {Junsiasiziseesiinasening
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Toyaiifiosnsineuazdoyatieglndidss uazimaia
wdnud (Naive Bayes) {udsitldlunissuundoeya
nngeianuiiazifunianuduiusssnaneiauys
disldlunsasadeuladmsuusasanuduius®® pL
AensiFeuifiinain ML audnwaznnsieusiuy
supervised learning aelan1siAsIziLuUlATIvY
Uszanmidiey (neural network) fiinannnsilasene
Ussamilenvans 9 Susnsoriu fiduasnlnug (node)
fimihfindeffulaszamn (neuron) susindeyads
nheUszulanages 9 (layer) wazvhaududi 5 aulgl
Aoy anansamAnuduiusiesuuuududoulsd
FeansaduungUiuy nswensel waznsinngudeya

16 wu convolutional neural networks (CNNs) feuld

o

fugunIw iemAadnuaeNinNudiusiuNaansun

D.

fian waildninensuaziiaIUseuianauIn recurrent
neural networks (RNNs) ﬁﬂﬂ%muﬁu%aﬂaﬁﬁé’ﬂwmz
Duddu i 1@ee n fMdhes viedeyasynsuiia
fifedrAnlunsmanuduiussenindlnuaiioglnaiu
Ay deep neural networks (DNNs) AnTuainnsiies
Tnuadeufiuauda hidden layers wang q $u ¥l
Fneammsilesgiteyaiiffign nszuumTiaTe
Yoyaveanisidousuuy DL suduannisioudoya
wuulul itelrdedlddunauisitdmunl3itemdney
pg19T UMz AUToyaanUszaunisalilaiSousun
K1un1serudeya wazadradaidniduadudu
(hierarchical architectures) dwiuiudeya (input)
uardsdioya (output) urfudugwiulvun Ssaunse
wanan1uduiusiliiduidadunss (nonlinear
relationships) %39 input LAy output LAZIZLERS
Aadglumsviunedeyals® 112

3. unuannisisinaluTagdeyayaus:Gudiiio
n1sdtodeisakolbia:kaoaidoa

nInTRAnnToInUlIATEEZLIN NTINAdY LAz
ns¥nwn udeddnyfiazvinlinnsdifiuvedlse CVDs 41
a1 wazshlimammssnwlae sty nsnsiaidads
cvDs lnensnsranduluiiiila (electrocardiography;

FCG) wagrn1snslamlanigninmauasneuluauiy

wilndn (cardiac magnetic resonance; CMR) dnay
gl duiBunsgiu (gold standard) dwmsunisiliady
TsafiAeatesiunasnidenaues 1w ventricular diastolic
dysfunction, aortic stenosis L& dilated cardiomyopathy
uenni CMR Adsdalniuitunsgiulunisnsa
left ventricular hypertrophy @ias1innisgiuen
Tdaneilgs Bendidu £CG AbuiRinmsgulunsidade
Sudulsa valvular heart disease usildwanefiaziiu
lununsiafnnses ag1alsinu Fnsaenanaglenu
;:Jﬂwﬁﬁmmi Wieo1Msou 9 Mieadestulsauinnd
Fuviliinanieinis uazmsaasenaniisags sudu
Fodldfidemaituszaunsallunisnse Jso1eayll
wanzausemsldiiodanseduussynsialy Jaded
ilmdudeditalunisitedelsalusseiuusnild
wanIe1NTiaziinlsa CVDs Fevhlvghedunngsng
lail#5un9itiadelsn uazifneinsaouiilsadinnuguuss
fifnagiinnnigdy o Saudie® Jeununlunisitade
Tsahlauazvaanideniidnfuos Al fifedl

3.1 ununvas Al ilddwsuifiade CVDs dae
AWENYNIINTUNNE

s

nsuszgndldinatinveslayauseivg (A) 1w
m3Seuveaeios MsBeuiiedn uarsruunonines
affounywdiu Sdnenmiazudsuisniianis
T3a CVDs Tnsawgnsldusslevtimasnunngreild
mngunsaidieluil

i3eansrandulniiila (electrocardiography;
ECG) Wunisnsramduliinvesiala (ECG) fenm
B39 TI9UIAT51U (gold standard) LileATadelsn CVDs
Tneidunsmsardulifivilarusdaen Tnensng
B1dnnsa uuv 12-lead ECG U 90 v, egiivesilags
fl 4 surnvesnszgnduen 9a v, ogiivesdlasail 4 sy
Hreveenszgnduen 9a V, sgfinananiszning v, uag
V, 90 V, agivesdlasedl 5 nssuuifsnansvesnsygn
lndanir 90 vy eguuisudgniuiu vV, aswuivey
mihves3nusing 9 V, sgfiuusuidisdtuiu v, Tuuun

= o =
AINAN AININN 1
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Awi 1 1aavadadidninsauusivniy
dKSUNISASID 12-lead ECG3 IR 20 RA, LA;
Alwuu, 319 11290 RL, LL; Au1dvu 1asie

msliusglevianmsseuiivuu ML lnglangnis
Fouduuu DL ufinisusegniflilunsitadeann £CG B
annalumAidadeifanudumzlunsazyana Chou
wazmug ' Waunluna P-wave Wag single-lead ECG
\len53Tade Left atrial enlargement (LAF) fhedioya
sinus rhythm (SR) tiag non-SR ECGs WaglUTauliiay
fluna severe LAE (318110031 50 13.) lngenedatoya
12-lead ECG Uaw ECHO 313w 382,594 Tayaltlusinsy
UNet++ dmiutoya P-wave vaigil ResNet-18 gnld
4374 neural network dmuduwundeya LAE Waznsia
dauaugniesmedeyadngUlisdiuiy 11,753 Ay
WU lwea ECG il Al fiuszavsamnieninluna
ECG 3 9 Tunsduun LAE wilaiea single-lead ECG
fauansUssavsamisondouiigadnduriiugudnans
wlaesuududneit 50 uu. uenant luma ECG T4
Al fimsidenufiRfivenidoauazefssnilu LAE Taeld
YAvoya SR Uaz non-SR ECGs Muafy wagnsiiady
severe LAE ¢18 Al §38UseEnsn1manninis ECHO
wansliiiiuddoya P-Wave finaftunisitiade LAE e
Uszgndldsiuiu Al

Lﬂ‘%‘@eﬁxﬁ'amﬁmmq&ﬁ@ﬁ (echocardiogram;
ECHO) Jun1sasiauseifiudssansaimnsinauves
wla I@auﬂat‘ﬂumwﬁgﬂiw YR MsThauTesnaie
wazaule mstulezaanefveindnilewila vun
vouiesiila nisiuaisulaia dunilsesrasniden
fduavesnanimla fanuddyesnedslunsditede
wazdanislsa CVDs fidvmedaanfoUszaunisalves

a

windgidadesin Al ausaiiiuauudugilunig

Uszananan1n Inensenlyl Al laiSeusaasng « veann
fiflauduiusiulse wasnsidutheiidnuazany
Fadle AlléFeusudazinisandiguuuuvieqedifianny
AnUnfvaniduluina Valsaraj wazanie ™ Tawmuilang
ML Lﬁamﬁﬁaﬁaé’mwmn?w%%mmﬁﬂw Tuseu 1, 3
wag 5 U lnglonsiimsnzsiuuu DL Aaelusunsu ResNet
91n3Ale waw CatBoost 9MnANATVELAZEY ECHO
wazlddaya (dataset) InUsEime Taiwan 31U 6,083
echos ﬁ‘léfﬁ]’]ﬂé’ﬂlﬂ 3,626 AU WaranUseina Canada
113 997 echos AlFangtae 595 au wud1 SasINNs
HedInveanguuseying Taiwan wiriu 14.9%, 28.6%
WA 42.5% waizi Canada WU 3.0%, 10.3% uay
18.7% 34 ResNet Iviramignétes 829%, 82% wa 78%
AUERU Veue?l CatBoost Wiy 78%, 73% way 75%
MUAWU LAATiA1AINYNABIEIT9 1NN TARRIWN
4 01 90 Point-of-Care 16 uena1ndl Liu uazmniz™®
IgAnwnaainn1s1dTusunsy AIEchoDx d931as1zh
WUU DL Liles1uunain CVDs léun atrial septal
defect, dilated cardiomyopathy, hypertrophic
cardiomyopathy k&g prior myocardial infarction 210
nuALUNATHIUNTITadeanuNng nan1sAnmINy
31 TUsunsu AlEchoDx fimuausafiazluldluann
WEJ’]U’I@V]%%UUE&JQQ LAZIAUINITNEUNIN

wisaanvisdaaudinmadiala (cardiac
computed tomography; Cardiac CT) ﬂﬂ’ﬁﬁauim‘u
ML §iussleodlunisnisifedouazUszsiiiuaiuides
v99 lsAvaeaideniila (19u n1Insiamiiiuyulsa
waendeniila wazanisradoudendilidusunse
sofUae agelsiniuaziinisussdiuninusunsives
AMgRvRUYBIasndentlalnednarsiiusediinly
gaaoaden Choi wagame'’ Tawmun Al dwmsunis
A0ady atherosclerosis Lilodug v wamasnLion
wagn13AuAY (Stenosis) Tunguiedmuiu 232 au lag
nMslesziamuenau Teuinduasduemaoniden
dnwaigarimun equinliianududy wui Weld
AmItadeiiunnnit 70% Tiengnees 99.7%, Al
90.9% AU AN 99.8% muady WeUSauiisuiu
nsItadelagunme
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3asad N g aeaunawiuan R (cardiac
magnetic resonance; CMR) dadunisgranndily
Aolminsunsefilddmiuitaeds THussdudnuas
N15191U N13NTEANY wazavuanduiiavewiala
Chen wagauz™® lawauinisigaulusunsy M-UNet
Tun1sutanIn MRI ieanssezinannsitaduse DL

@

WUl MalIsuiisunan1tadsanamung taznis
wanmiianuuanssegnadited iy msnviiuans
TdiuI Al @nansavinlinnsidads CVDs fauagnan
LaETINENDTY uazilnnumivirezausaian
Thanlunalunsimszinmanusnaduidenisls
uaﬂﬁmﬁmsﬁﬂwmsﬂizqﬂm”Lﬁi”jI‘LJiLmim DAGAN, D5C5
wae SwinMR wieldluanulszsh dwdu cardiac diffusion
tensor imaging (CDTI) 97n4A389 MR fguassamanaila
W Sasndduguseidsasuniusi wazailunis
aunuiidaibo @ swinMR Tinansusuldiadian’?

3.2 unumwes Al fiientasiunisianis CVDs

NAUEISAWILIA LARINNTZUIUNITWAIUIVS
Al AfinnsAnwnduiugnssuvesiuae thlugssuy
USRS wiuseansam msuny
gazIsn1ssnulul wazaaNad1uAsIreINITINT
Tsnlfogrsdnmzsoyana Jagiufioninwlsaiiings
g i duetminenissnwlsa leun clopidogrel,
warfarin wae statin lnelawz simvastatin wenanni
NsiSgusLUU DL vee Al Sallanuanunsalunisian
gr¥nwilsafisinizdoyana uazn1suwnduue
faluniidu nmsussendld Al lunisdanisameiiladu
wian (heart failure) §avhlvidinsAunuamansiinlse
LAZAIUITNANIINUNTLY LaZ81TNEIDINTT hAZNIT
U5uusmsshwisigeegralinnumungaulsa’ wenain
i pufnanthvesmswaun Al fesralfifinnsiaun
STUUNSUWNELLUEN (tailored medicine) dmsuns
Jannslsa CVDs shumsiansyadeyaiidvunslugjun
“Big data” Fildanunsadasieyt dudu fanu wielsdn
ulagliisnsuszananadeyauuudafa Gend foya
“omic” (1w Iudnd wunueddu 1UsAledind) uay EHRs

=2

Farinagiinsuestuaudfglunisiatsannisedin

= o

Javizinsld Al Tunistheneinsel viiedndulasnm
Adreluszduadiin lnsenaseydlulnd wieillulndves

NANDINITLANGNIAY 19U heart failure with preserved
ejection fraction (HFpEF), takotsubo cardiomyopathy,
hypertrophic cardiomyopathy, primary pulmonary
hypertension, hypertension Wag coronary artery
disease wona1ni Al ferhglunmsidensdundndoniy
ﬂ:JfL'J’JEJ post—percutaneous coronary intervention YU
msudadhvesdonluftie nonvalvular atrial fibrillation
(AF) wasndwitugenansuasitan Bandidu Al daaeli
Funutladuideswes acute coronary syndrome (ACS),
spontaneous coronary artery dissection (SCAD) %390
Brugada syndrome LHudu?

4. adaudovnisfunisld Al denisvanis
CVDs fuloauu

Jagdunisdnnisisaiilanasvaandendie Al
onazdiiidodfnmansdu evinlviAnuselovigegn
gnmsld Al s Al ilesesfumsinnsdelui
Fududsdda® lun

n1sunngusiugn (tailored medicine); UJagUu
§991AKUINIINITTNYUANILUAARDEILNITY 19U
Wugnssu 30830 wazUseiflse Judu Javihligdae
Amgiladumal (heart failure) alaifinuanienissne
ﬁﬁ'}waLLazmmsamﬁUQ’ﬂw

MIAsIINURILALEY 9 (early detection); A3
feuaansanseunulsaduidy o faludsddai
azannsaaLNan1ssnw Iniduedad wu lsadla
WNIUANILER (congenital heart disease)

N19M5298ULAZN15IAN15528Zlna (remote
monitoring); Lﬂu‘éaﬁé’lﬁigashas‘“iﬂumﬁmﬂ’]sﬁﬂaEJ
Amgladumad (heart failure) vinlanszeziiaInig
UaulsINeIUIA

avsasnlunanuun1anisal (predictive
modeV); ilpatiuayunsandule wazUsuussnsdams
AUae Al 3sarsliinisaianisainisaiuvesdse uag
fvunave L3 aveslsald

N135597UsuTaya1nUnNdedIe 9 (data
integration); A3SIIENITYIUINIT UazIATIEviToya
Frurusnanuvasing 9 Weatuayumidads wu
Tufinguamdidnnseiind doyanin nan15nsIanig
veaUURn5 uazinaluladfiaanldld dalnstuiinuay
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FoAudoyansmdinduumnualiilalifioativayy
N15I1Y

Research reorganization; Wielanunsadagiy
anuddueInTIdeiiAsteaiulselinisyaiiuly
fFahdendslallisunsasiaaey viseduudliiumniian
iﬁaéﬂﬁu 191 cell-based therapies, gene editing Wag
tissue engineering Lﬁamiﬁ@ﬁumﬁﬂmgﬂLL‘U‘USL‘mJ' 9

5. Utym||a:quassnﬁa1o|ﬁoa1n1s?8AIqua
aunw

Jaymuazenundeiioraiatuainnsly Al anld
Tumsquaguan fiidernandndndsznsuils Aelonna
fziAndoiianaranienisidedouaznsdelnsdoya
MINsuNMEaeEtiy uwiiinavinisdnauedseansan
Amsjatiulunsganimuazaiuuasadosunising
WeUNANINTY wifenaiiteRanana wazneliAndym
yaanssnguiiiieusdld Jagtuiinmsldou Al il
sUuvUgenduas uaznsmnaedlieuiamnanisunme
wazn1519s Seiuunliuddnyialdlumanisunmdegnag
Tumsldnudsnsliiaussiiusuasesssy wu nsindu
Tafiawann nmsuntestoyavestitas wagmsthlulily
ymajee nsldonu Al uiiderlunmsussvadldane
fissdnsam wavUaonde egslsimudorisenanidy
%éfaaﬁmﬁmmﬁagaﬁLﬂuﬁa WAZLNEINDADNIS
Aadelag Al Wlensitedeiuiugundedu fesn
Al Budsfuyeslinsimutuiiendenadeuduneuis
(algorithms) 39l Al tulennuaanawihfuauitadis
Fuun lumsUsananasenaasdoadiileridu self-leaming
algorithm Fineemurmutunerizluniswennsaivesiaies
Wieifiunnugniowuazindetio uena N Safingsudeu
Liiieane wazvinunsgiulunsussiiuanulasnsds

17! Wi999nniivanaianiu

wagUsedNdnImvessTUY A
Bessanisriumaiuivesteya wu fuaelugius
Wvestoya aanyulugugiviewmealulad v3e
sruuguamisuiinveulumadnanewmelulad Wusu
fatu fandluownammes Al ileldlunisquagunm
FamsUFuusls Al flenuaninsalunisuudssiunou
Buazlunaliviueanudssannisldam daili
ssoainsifinyulumidouasiamniiugy wazas

119NFOUNSYNNIUVDIDIANTHIU AINUIINTDTENING

yAansmansuImduazimnssy ietdunumisly
nsUszgndld Al daudnsiamunluaudanisldaud
Usvauaudnsalunmsiueunaindu Al ud o Tuldly
e fuRvnanatin lnesjasiuiirnududiusivesiiiae
wazAUUAensievatloya?

6. msus:gndlginalulagleyryrus:ausd (Al)
AIAg2daviu CVDs uus:inAlng

dusulsewdlne dnsAneisnismanalulad
HoyanuseivinanvaneiTlunislimarundes uazns
Aadelseiiifientostu CVDs T Nai-arun? flwunfsly
nsideyaludiuvesnsdansesnnudeslsailauas
waeadanvesdtinauassuaviminasyys wildly
M3aseuuUsIaImsyhweaudsdse CVDs Tagld
FuneviBnisiinitosdioya (data Mining) l¥url neural
network, random forest, K-Nearest neighbors, Naive
bayes Wag decision tree wazlUsyulisulseansnin
Weairanuudassiivanzaniigalunsiannnsidads
15A CVDs WUl LLUUﬁTwaaQﬁﬁﬂizﬁm%mwmsﬁmmqa
ﬁqmﬁa neural network (99.29%), K-Nearest neighbors
(91.30%), random forest (79.04%), decision tree
(75.75%) uaz Naive bayes (73.02%) uagwutayalu
MaviuneRddnlaun nMsguynd lsaumu e og
AAUAULaYn AlAlREMeTeaTIN LU Wavdiug
nansAnwbuansliiuin wuusiaes neural network
Wuwuusiaesdfirasirluimunduduseundiadu
Wonsitadelsalostuieatunudslsa CVDs

Taerakul wazamz® lausulganisnensol
Tsandmdoilavinden Tnensld Al 3dadenmdne
Wwilamanamansdundes uagissuiisunnudunus
Yoensulanaseninawnnd waslusunsudu q wudi
nsulanalaeunnguay Al Lasanuuen1epddnues
HureiunanisaTaauilaliiinudenndosiuy wui
91y e s Lsaanuduladings uaglsaleduly
Wonadlilinuaenndasiunanisnsivaiuiila vilv
Tanunsalddnuasnnsnainegalaegramianensal
madulsald vasfimsddauiieuadunassning
1Usunsu 4DMSPECT fiu Corridor 4D wag Corridor 4D
iU QGSQPS %aﬁmmaamé’aaagﬂuﬁmﬂ"i’m AUl
nazm N unzYes Al ilidaniuiaiesaia fu Infinia
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wazUszananadeyamelusunsu 4DMSPECT dr3eeay
49.0 uaz¥orar 63.1 vaisdi Al ldusueSeaUndT
U 870DR uazUszananatoyanislusunsi QGSQPS i
ASeEaY 75.6 Lazsesay 35.3 MUAIAU wanaliiiiudn
Al flaatuliaenadosfulusunsudisaguilinssiaiu

P

Jevilndauseandawluiissneson1sitads ¥9919
Aaandedidalunisdnuimarsedng 1wy ddeyadild
nadoutios warnmiildatnesesdranmiianusing
fulusunsuiildlunmsudana Sevilidannuluazeiu
Fuwzan agelsiniu fnsimunlumanisiasie
Snsndsansiinlsn CVD 1ng Manigao wavmme25 fe
%umau%’% neural Network g decision tree LLazLﬁ'a
Wanlusunsuimseiilsa CVD 91ndeyadnuiu 493 Ay
FelUsunsy WEKA wuinduneviafiansnsannnisel
Fuunteyasnsndssveanisifulsa CVDs Aigade
neural Network gniesgean 97.29% vauzditumay
33uUU decision tree fif 95.33% uazilothlunaves
%y’umaﬁ% neural Network wag decision tree AN
Julsunsutnedinseisasndssonisdulsa CvDs
WU neural Network mmmmmmsaﬁé’m%ﬁmmi
Anlsaialauagvasnidengnies 99.50% NN1TANW
sl Al idnsitmunTuvesinisenelulssmele
wandliiuinduwaliy ez dululafiassinnsiau
m'a*aamaﬁmmﬁﬁ%’ﬂumnﬁaﬂwgﬂLLuumﬁmiwﬁ
WUUSI 9 191 neural Network Wag K-Nearest neighbors
Judu wazniswauigensduasfiunsaudnguine
mslaulusydunaiin uenanniinsiaun Al dmdua
MamuAain uansliviudnen nvesinideusenelne

ladnsiauinegennsnTavialvg o eduasuias
atvanunIeslonsianilegla

asuy (Conclusion)

Isailakasnanniden (cardiovascular diseases;
cvbs) ungulsafiAntufuszuuiilanasviaonidon
fineliAansideTingailan dsorainaindadoides
AAgatestungAnssunslddin JagiuinisdiGud
Uayausedivg vive Al unlduszanana uariinsiendeya
ysnsumganniu 1wy sedeugunmdidnnsetin lay
THussleminnnisioudveandes uaznsiSeusidedn
WieliduBnsidedefanunsanaszveanmdls Tag
annsidadelsalifaurszoruaniy uazthetoatuns
Annsidadeianaiald Ssunumues Al lunsidady
cvDs thuivansuuy Tiun msldusslosimaduninde
filsangunsal ECG, ECHO, Cardiac CT wag CMR way
mMynsesiteya omic Aivaelunsrunutladoides uas
mssnwdheeninulse fedu iovilfAnysslevigean
Aan1siaun Al Jsjatidlyl Al anunsaseniuunisinm
fomngaudmiuinediflsadszsii nansanusaus
i 9 Suszansamluniseianisainissndiuvedlse
wayimunaivniiuiaieeslsald Wusu egidlsfin
failternavdndnareussmsiienailiiAndefianain
16 Uszimalnediuulif uazanudululifiagdnsian
sovanasfnmlumsiau Al el ddmiuammagy
padnfiundu fuandiidudnenimuesinideiiaig
atfuayuuazduaiuliAnnsiauiaiesdionisngaid
UsgaAnSnwdmsuaniuneIuannseeu
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