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Lfeﬁ'ﬂLLmzﬁ'f;uLﬁmmummﬁm wsvnnudtayad
nsuanuadliding azsiauelnaAnsdsagin ﬁ'ﬁﬁi’ngm
WAZAIEIEA LRDUINITELRLANLANENS
Tnaldafif Chi-square test, independent T-test
pandneuzaesdeya 2. nsanmsiifaumey
dszAnsuanisinm lsavaeniaenaNedInLaen
eundudanen rPA 71 Tamentnaanauns wazi
Tamenuaguaueieteiilfentiiu Telestroke lng
iwSeLfien) favorable outcome (MRS 0-1) iiaAARTN
nsFNEN 3 IARUNAILATUEN PA, stroke severity
improvement 7 24 dluandal#3Uen MPA LAz post-
rtPA symptomatic ICH wamaiflufaaay wiauiniaus
ANNLANANTedA1dndulng absolute risk reduc-
tion (ARR) meﬁqqmmﬁ@ﬁuﬁ' fae1az 95% (95%
confidence interval; Cl) 3. NM5AAseiTa ey
szeiz1987 16w 3.1 Onset to door time 3.2 Door to
needle time 3.3 Onset to needle time 1 iaualng
Fiadn LL@mf;uLﬁmmummim wdats ey

Thai * Journal * of ® Neurology

Wauauuanae Iaeldada independent T-test
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N = 2,376 patients presenting with stroke symptoms within 4.5 hours of onset in
the Sakon Nakhon network from October 1, 2019, to October 31, 2024.

N = 1,271 patients (Activate Stroke Fast Track)
at Sakon Nakhon Hospital

Exclusion : not a good
canidate for rTPA

N = 1,105 patients (Activate Stroke Fast Track) at
four community hospitals who received telestroke

consultations via the LINE application.

Exclusion : not a good
canidate for rTPA

Emergency Room at Sakon Nakhon Hospit

N = 275 patients received rTPA in the J
al

4

N = 215 patients received rTPA in the
Emergency Room at community hospitals

: 490 patients (24 hours post-rTPA)

L Observed in the ICU at Sakon Nakhon Hospital 1

‘ Discharged from Sakon Nakhon Hospital ’

13 from Sakon Nakhon Hospital

Loss to follow-up:
20 from Tele-stroke group

N= 457 patients follow-up assessment of mRS at 3 months :
262 from Sakon Nakhon Hospital
195 from Teles-troke groups

Figure 1. Patient flow diagram: Stroke fast track in Sakon Nakhon Network

Baseline demographic and clinical character-
istics 1vEilaelspvaania AN AREALRLLINAY
A& Fuen fPA Tanup 457 Aulaeniugilagan
Taanenuagugy e Telestroke A11491 195 AUKAY
FlsaneNLNAANALAIILIL 262 AL daaulun)ldumn
sinaifuaeeilianeadinseil fuuandlummed 2
o Tungulsenenunaguaulag Telestroke e
anaz 53.3 oy 60.65+12.05 T IndAasiungs
Tsanenunaanawns luane 54.6% Hang 60.7+-12.1
1 cardiovascular risk factor liunmusulasing
(hypertension), L1 (diabetes), lasdiuluinangs

(dyslipidemia), lsasiala waz atrial fibrillation &
dndnuiiindiAssiuluiaeangalifiiladedadlad
HAAuuansngadldagAtyn1eada (p > 0.05)
hypertension faeaz 39.0 fiu 40.5, diabetes mellitus
fatiny 36.4 MU 34.7, atrial fibrillation $atiaz 20.0
fill 16.4, heart disease ¥atiay 24.6 il 19.1 uaz
dyslipidemia 2818 60.5 1Ll 66.0 W ANTINANINGL
yisuazangslifauuansnsetaditddnms
adnlaenigiandenas 31.8 (U 38.5 491 Seuas
17.9 i1 17.2 Tnelsvinnaaslsananniaananadlid

o o

ANHUANFNSRENHITIENATY (p = 0.80) Tasaniuip
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nnialsAnaenlaeAduesnLId U N NaRALARA
AR ALANIG 2 nax Foeiay 45.19 LAz 46.14 AN
a1 @91 ASPECT Score Mlszifiuildaianise
panamafanaslidmuuanstsaeeflidadn Aty
7ENI194R9NGN (p = 0.31) ATULLIRAE 8.7 LA 8.3
AZLUL ATNANAL
AMgananTelsawetanga Telestroke 8
ol

qefinnialng EMS (49.2%) dnnnanetinaliledn
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dl cal ¥ o dl 1 1
iz Teanenunadudaglasngndesiaaninisa
WETLNADY (63.0%) HAMNLANFANNI9EDA p-value
<0.01

L :’/ 1 dl Yo o 2 QI

gilaevia 2 nguinliunisinnsaaenazae @
1AaniARAat NIHSS Aausne TdHANLANFI9iL

v

aeeldadAnNala (p = 0.20) Melaaneuna
LATRINEIEN WL telestroke AUTRNENLNAANALAT

sananalimiened 3

m1519% 1 Baseline demographic and clinical characteristics of 419 patients with acute ischemic stroke

treated with intravenous rtPA of Sakon Nakhon hospital and telemedicine in network commu-

nity hospital
T?\?WEI’]‘LI’]@Lﬂ?’ﬂ“IhEIMﬂ'ﬂﬂLE‘Bﬂ T‘i\iWEI"I‘LI’]‘Z\ﬂﬂ‘Z\uﬂ'i P-value
ANBINTIU telestroke N=195 N=262
Sex 0.79
Male 104(53.3%) 143(54.6%)
Female 91(46.7%) 119(45.4%)
Age (years)
<60 88(45.1%) 111(42.4%)
61-80 102(52.3%) 138(52.7%)
> 80 5(2.6%) 13(5.0%) 0.196
Mean (xstandard deviation) 60.65(+-12.05) 60.7(+-12.1)
Median (min: max) 62(25:93) 62(25:94)
Cardiovascular risk factor
Hypertension 76(39.0%) 106(40.5) 0.74
Diabetes mellitus 71(36.4%) 91(34.7%) 0.71
Dyslipidemia 118(60.5%) 173(66.0%) 0.22
Heart disease 48(24.6%) 50(19.1%) 0.83
Atrial fibrillation 39(20.0%) 43(16.4%) 0.32
Smoking
Never 133 (68.2%) 161(61.5%)
Current 62 (61.8%) 101(38.5%) 0.14
Alcohol
Never 160(82.1%) 217(82.8%)
Current 35(17.9%) 45(17.2%) 0.83
Stroke subtype 0.80

Large-artery atherosclerosis
Cardio-embolism
Small-vessel occlusion

Other determined etiology

61(31.28%)

39(20.00%)

88(45.14%)
7(3.58%)

85 (32.44%)
43(16.41%)
121(46.19%)
13 (4.96%)

"
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TiﬂWﬂﬁUﬁﬂLﬂ?ﬂﬂiﬂﬂﬁﬂﬂﬂLaﬂﬂ T‘N‘WEI"I‘IJ’]ﬂﬂﬂﬂ‘uﬂi P-value
ANDIU telestroke N=195 N=262
ASPECT score 0.31
ASPECT <7 1(0.51%) 11(4.2%)
ASPECT>=7 194(99.49%) 251(95.8%)
Mean (xstandard deviation) 8.70(+-0.9) 8.3(+-1.10)
Median (min: max) 9(5:10) 8.00(5:10)
Mode to hospital <0.01
Walk -in 49 (25.1%) 62(23.7%)
EMS 96(49.2%) 34(13.0%)
Refer 42(21.5%) 165(63.0%)
Stroke in hospital 8(4.1%) 1(0.4%)
Initial stroke Score and severity 0.20
Mild <5 34(17.4%) 39(14.9%)
Moderate (5-14) 141(72.3%) 171(65.3%)
Severe stroke (15-25) 19(9.7%) 50(19.1%)
Very severe stroke (>25) 1(0.65%) 2(0.8%)
Mean (standard deviation) 9.64(+-4.29) 10.20(+-5.10)
Median (min: max) 9(4:34) 9(3:26)

of Sakon Nakhon hospital and telemedicine in network community hospital

M1919% 2 Procedure and performance of patients with acute ischemic stroke treated with intravenous rtPA

<45 min

45-60 min

>60 min

Mean (xstandard deviation)

Median (min: max)

98(50.3%)
82(42.0%)
15(7.7%)
44.86+-11.70
44(7-91)

128(48.9%)
88(33.6%)
46(17.5%)
46.74+-17.64
45(4-131)

TiﬂWﬂﬁUﬁaLﬂ?ﬂ‘ﬁ’]ﬂﬂﬁﬂﬂLaﬂﬂ TiQ‘WEI"I‘LI’]ﬂﬂﬂﬂuﬂi P-value
ANDIEITY telestroke N=195 N=262
Onset to Door Time (minutes) <0.01
<60 min 28(14.4%) 36(13.7%)
60-120 min 115(59.0%) 76(29.0%)
>120 min 52(26.6%) 150(57.3%)
Mean (xstandard deviation) 103.41+-42.88 127.34+-56.21
Median (min: max) 93(30-235) 130(0-241)
Onset to needle time(min) <0.001
<180 min 149(76.4%) 127(48.5%)
>180 min 46(23.6%) 135(51.5%)
Mean (xstandard deviation) 148.27+-43.45 174.08+-56.25
Median (min: max) 140(74-260) 180(7-273)
Door to needle time(min) 0.006
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A9 3 Efficacy and safety outcomes of patients received thrombolysis of patients with acute ischemic

stroke treated with intravenous rtPA of Sakon Nakhon hospital and telestroke in network

community hospital

TeaNENLNaLAS AN UARALADA

TsanenNagnauAs  P-value

NIHSS 24-hour Score and severity

Mild <5

Moderate (5-14)

Severe stroke (15-25)

Very severe stroke (>25)
Mean (xstandard deviation)

Me dian (min: max)

ICH grading

Asymptomatic ICH
Symptomatic ICH

Mechanical Thrombectomy

Medical complication
Pneumonia
UTI

Length of stay(day)

Mean (tstandard deviation)

Median (min: max)
Mortality 90 day

Readmission in 30 days

ANDIKU telestroke N=157 N=262
<0.001
134 (69.7%) 137(52.3%)
51(26.1%) 94(35.9%)
8(4.1%) 25(9.5%)
2(1.1%) 6(2.3%)
4.5(+-5.30) 6.78(+-6.93)
.3(0:36) 4 (0:42)
0.15
11(5.6%) 7(2.7%)
3(1.5%) 19(7.2%)
10(5.1%) 18(6.9%) 0.44
17(8.7%) 41 (15.6%) 0.76
4(2.1%) 4(1.5%)
1(0.5%) 5(1.9%)
<0.01
5.09 (+-3.51) 7.3(+-6.58)
4(0:28) 5(2-57)
6 (3.1%) 12(4.6%) 0.41
8(4.1%) 16(6.1%) 0.34

Effectiveness

HATBIN193NH primary outcome WL Hilag
TspvnenAnndNaNARDAEILNGURLET LN PA
ﬁiﬁqwmmzﬂ‘qmu i favorable outcome (mRS 0-1)
%atay 74.36 11NNIN AlsaNENLNAGNAUAS T9T Foe
ar57.2(0OR=0.462,95% Cl: 0.31-0.69, p < 0.001)
Taenfli mrs 0 AU 88 AL mrs 1 AN 57 AL
Tungulsaneuagueu Loy mrs 0 A1UAU 57 AY
WAL mrs 1 A7U9U 93 AU AINATAL PUNFH
T99NENLNAANALAT AILARSLY figure 2

NaN133N1N secondary outcome 1TeILLAEL
stroke severity improvement mqé’ﬂwmﬁq
TN eNUa9emINeNIs I dsv UL Telestroke lulaangnung

= 1 o £ o
guruAzadnaiunislien rtPA Tunisineuuy
NIRTFIU AR NG Telestroke Huualiunadnia

. . P .
ndn TaudmsNn1sNUFARATY (improved) g9n30
(75.38% WU 63.74%) 831N 90 eia4 (worsened)
AN (3.60% WaUAU 10.69%) THHANNLANAN

1 al o o o/ o/ d"l o/ [~3 dl
ageldad1Anyludnanisiudafunnnely 24
G134 (full recovery) 8.72% il 8.40% ATNANAL F
waadlu figure 3 ANLaAY NIHSS Score i 24 Falug
AL rtpa NI lungw Telestroke aeinsilidNAny
NNEDA (p < 0.001) Hilaelung Telestroke Hdndaw
Pagluszdy mild (<5) gandn (69.7% Weufy 52.3%)
Aawanalismienei 3
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A o = =
ANAINENHENNTeNN D laaneNLNa (onset
, 4

to door time) 72U Telestroke VITNWEI’]‘LI’]m;mJu
\ 9 v = o v & X A o~ o
doelidilaeadnteanisfnunléisaau Weneuiuy
Tsanenunadusd 103.41 + 42.88 wdl AIN91Ng
Tsanenunagus 127.34 + 56.21 w19l p-value <0.01
FAULANA1998 19N TEN 1940 R 1a1a1nNIDa
TeanenunanalfiFusn rtPA (door to needle time)
. . -
ALRALl door to needle time 184 telemedicine
44.86 + 11.70 Wi Indiheiulssnenunague 46.74
+17.64 U ANLANANNINADA p-value 0.006
nantanENTa1n1s09lA TN rtPA (onset to needle
time) NgW telemedicine lAFuen rtPA 139091 Tng
76.4% 1A5uen11 <180 W Wieuiuies 48.5% 11

| o a .
ﬂ@NTNWHWUW@@uﬂ ANLaAs onset to needle time T4
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ngal Telestroke 148.27 + 43.45 wniindnngailss
WENLNA AW 174.08 £ 56.25 W1 p-value <0.001 A3
wansluneedi 3

nN19% symptomatic ICH Aalusmsnsndnly
ngw Telestroke (1.5% gy 7.2%) laidiaanuuen
fNN9aTA (p = 0.15) flaengu Telestroke Nezeix
Lfamuﬂu‘mwmmm%uﬂdﬂﬂfojm‘[i\‘iwmm@@uﬁ@ﬂw
lednAyn19alia (p < 0.01) NIZNTNANIIZUNTN
%ﬂuﬁluj%\iquﬂ@mﬁﬂmu Paenaaulann:
wazau lifaauumnsnsiuesreiiloddny (o =
0.76) M NALTIMNTe Y 90 Ju wazdmsINg

o

naunFnel 30 S TdHANLANFAWas 9Nl

o

#1ATY (p = 0.41UA% 0.34 AINANAL)

PATIENT(N)

Standard stroke group 57/

Telestroke group 88

0% 10% 20% 30%

mrsO mrsl

93

40% 50% 60% 70% 80% 90%

. .-

57 29

100%

mrs2 BMmrs3 Emrs4 Emrs5 B mrsé

Figure 2 Scores on the modified Rankin Scale (mRS) at three months. This study included 462 patients

compared to Sakon Nakhon hospital and telestroke in network community Hospital group

fladef iuasielsrAnsuandnaesnisinmi
FBan13 (favorable outcome : non-disability, mRS
0-1) iaRARNNTINEN 3 IReundalEFuaN tPA
aeneldadATYNNaDRA (p-value < 0.05) TaaiAnil
714 (adjusted) pansEnLannladeausaudag fauang
Tumnaned 4 1&un

1. nguangdeandvzawiniu 60 T Huualdy
LﬁmN@mﬁﬂmﬁ'f?”mma‘mﬂndﬂmjmmmnﬂdﬁ 80
T 3.19 111 (95% Cl 2.93-34.94, p-value = 0.005)

2. ngueng 61-80 U HuudlduiAnuanisinm
17'1'él"mmfmﬂﬂdm@jmmqmnﬂdﬂ 80 T 1.74 i
(95% CI 1.66-18.32, p-value = 0.017)
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P oaa G a rd‘ a
3. nguARA WandAaNine fNLssLiiy
ASPECT Score >=7 Huualtiunanisinuiisednis
NINNINGN ASPECT score Haginnan 7 2¢2.06 1in
(1.39-3.04 p=0.001
oA o LA >
4. NQUYA onset to door UBEININTA LNINL 60
w9 Juualififananisinmngenis Nanndngu
13 onset to needle time ¥NN91 120 W17 8.78%1
(95% Cl 2.32-33.18, p-value = <0.001)
5. NgNH onset to door 60-120 W17 Huwaltin
AANANIITNEINFBINTT NINNGINGNAN onset

to door N1NN41 120 W7 3.541 (95% Cl 1.42-8.64,
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p-value = 0.006)

6. ngu initial NIHSS score et Suwualii
anantamaiiauanisineiidiesnis (OR = 0.706,
95%ClI 0.63-0.78 p < 0.001)

7. nquitldFuniafnedae mechanical
thrombectomy Hiwalein nlenaRARANNIFNENT
FiaanIg 10.28 i1 (95%Cl 1.42-8.6 p = 0.002)

8. ﬂ@juﬂgj‘ENWmmamu%uzﬁ"uﬁuﬁ’ﬁui@m@
& uadNETAnAR (OR = 0.81, 95%CI 0.74-0.90p <
0.001)

24 hour improvement post rtPA

Worsened:

No Significant Change

Full Recovery

0.00 10.00 20.00 30.00

B Standard stroke group

!O

40.00 50.00 60.00 70.00 80.00

%
B Telestroke group

Figure 3 Stroke severity improvement at 24 hours after intravenous rtPA compared to Sakon Nakhon

hospital and telestroke in network community Hospital group.
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#1919 4 The factors influencing the primary treatment efficacy outcome, favorable outcome (mRS 0-1)

at 3-month follow-up after rtPA administration, while considering the adjusted effects of other

contributing factors.

{laqs Adjusted p-value
RR 95%Cl
Age >80
Age <60 3.19 2.93-34.94 0.005
Age 60-80 1.74 1.66-18.32 0.017
ASPECT Score 2.06 1.39-3.04 0.001
Onset to door
>120
<60 min 8.78 2.32-33.18 <0.001
60-120 min 3.54 1.42-8.64 0.006
Initial NIHSS score 0.70 0.63-0.78 <0.001
Mechanical thrombectomy 10.28 1.42-8.6 0.002
Length of stay 0.81 0.74-0.90 <0.001
Discussion fifluasiadmenislfianlunga Telestroke ldur s
a

nsfineifsaiiliiudesy@ninmasanis
IHenazananidenruszuLInsnanssaeni@aen
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al al

©

A o o Ao a a oy =
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23-28
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ﬁmmuqmdﬁmmﬂé’mﬁumiﬁﬂwwm Yadav
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IsnenefidadnAnylnaldiiuensnsd@adin tlade
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1atszauniend wananil Tesnenunaguauind
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= a = i~ 3
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Telestroke dauluinjunain EMS undalnames
(49.2%) Beaanaliigilaelungu Telestroke laFunIs
157U HesaINNIIdesiaIW EMS daaansves
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Abstract

Objective: To compare treatment outcomes
between lower facial muscle botulinum toxin
injection and non-injection in hemifacial spasm
patients, and to study potential side effects of
botulinum toxin injection in lower facial muscles.

Methods: This randomized controlled trial
divided hemifacial spasm patients into two groups:
those receiving botulinum toxin injection in lower
facial muscles (Group A) and those not receiving
the injection (Group B). All patients were evaluated
using the Hemifacial Spasm Grading Scale (HSGS)
at 4 months post-treatment. Secondary outcomes
included peak improvement, duration of response,
and patient satisfaction.

Results: No statistically significant differences
were found between Group A and Group B in the
primary outcome (HSGS at 4 months) and secondary
outcomes, including peak improvement, duration
of response, and patient satisfaction. However,
Group A showed a higher rate of facial asymmetry
compared to Group B (33.33% vs 8.33%), although
this difference was not statistically significant.

Conclusion: Lower facial muscle botulinum
toxin injections did not demonstrate significantly
different treatment outcomes compared to non-in-
jection, but showed a trend toward higher incidence
of side effects, particularly facial asymmetry.

Keywords: Hemifacial spasm, Botulinum toxin,
Lower facial muscle injection, Hemifacial Spasm

Grading Scale, Facial asymmetry

Introduction

Hemifacial spasm is a movement disorder
characterized by involuntary tonic or clonic contrac-

tions of facial muscles, typically affecting one side

Vol41 ¢ NO.3 * 2025

of the face. The condition usually begins around
the eye area and may progress to involve lower
facial muscles, including those around the mouth,
platysma, and other facial muscles'. The incidence
rate is approximately 11 per 100,000 population?,
with @ mean age of onset of 60.8 years, ranging
from 20-75 years®. The primary cause is typically
compression of the seventh cranial nerve (facial
nerve) at its root exit zone, often due to vascular
abnormalities in the posterior fossa®. According
to Wang A. et al., symptoms initially appear in
the orbicularis oculi muscle in 90% of cases,
before spreading to other muscles on the same side
of the face. The most significant impact on patients’
daily lives is involuntary eye closure, which affects
vision and leads to decreased social confidence”.
Hemifacial spasm can significantly reduce social
interaction, potentially leading to isolation and
depression, thereby affecting the overall quality of
life®.

Botulinum toxin injection is one of the
most effective and safe treatments for hemifacial
spasm’ Botulinumtoxin, a neurotoxin produced by
Clostridium botulinum bacteria®, works by inhibiting
acetylcholine release, a neurotransmitter responsible
for nerve-muscle signal transmission. This inhibition
targets specific muscle contractions. The toxin can
be injected directly into target muscles or subdermally,
with its effects primarily localized to the injection
site and surrounding tissues, showing minimal
systemic distribution®. The muscle-inhibiting effects
of botulinum toxin typically last for 2.6-4 months™
after which muscle function returns to normal”

However, currently, there is no standardized
injection technique for treating hemifacial spasm
patients with botulinum toxin. The benefits and side

effects of injecting specific sites remain debatable,
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particularly regarding lower facial muscle injections.
While these injections can reduce the severity and
frequency of spasms, they may cause facial
asymmetry due to lower facial muscle weakness,
reported in up to 97% of cases'” (94.7%).
Furthermore, studies have shown that injecting
botulinum toxin only into the orbicularis oculi muscle
can also reduce lower facial muscle spasms'®™.
Therefore, this study aims to evaluate the efficacy
of botulinum toxin injection techniques in lower
facial muscles for treating hemifacial spasm,
specifically comparing whether it provides better
spasm reduction than non-injection, with the
ultimate goal of improving treatment effectiveness

for hemifacial spasm patients.

Objective

To compare treatment outcomes between
lower facial muscle botulinum toxin injection versus
non-injection in hemifacial spasm treatment and to

evaluate potential adverse effects.

Methods

This study was designed as a single-blind
randomized controlled trial. Participants were
divided into two groups: Group A received botulinum
toxin injections in the lower facial muscles, while
Group B received no injections in this area. The
study population consisted of hemifacial spasm
patients who received treatment at the Neurology
and Epilepsy Clinic, Roi Et Hospital. The study was
approved by the Human Research Ethics Commit-
tee of Roi Et Hospital, project code: RE 107/2567,
approval date: July 19, 2024.

Sample size calculation was performed
using the formula for experimental studies with

continuous data. The calculation referenced a study
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by Colakoglu BD et al. in Turkey, which examined
23 volunteers comparing botulinum toxin injections
for hemifacial spasm treatment, with and without
lower facial muscle injections ', closely resembling
our study design.

Based on these calculations, the required
sample size was determined to be 10 participants
per group (treatment and control). To account for
potential data loss, an additional 20% was added,
resulting in a total sample size of 24 participants.

Inclusion Criteria:

» Patients diagnosed with hemifacial spasm
by a neurologist

* Age 18 years or older

* Severity of hemifacial spasm:

o Moderate: Orbicularis oculi spasms
causing eyelid closure 10-50% of
visual field, or simultaneous eye and
mouth spasms

o Severe: Orbicularis oculi spasms
causing eyelid closure 50-100% of
visual field, or presence of tonic
spasms

Exclusion Criteria:

* Mild severity cases (isolated orbicularis
oculi muscle spasms with upper eyelid
twitching only, without lid closure)

* Pre-existing facial asymmetry from
previous botulinum toxin injections

e History of botulinum toxin allergy

* Botulinum toxin resistance

* Pregnancy or breastfeeding

* Neurological conditions that may be
adversely affected by botulinum toxin
type A injection (e.g., Myasthenia gravis)

Participants were divided into two groups

(Group A and Group B) using stratified randomization.
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The stratification factors included age and pre-

treatment hemifacial spasm severity. Baseline data
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as the primary tool for measuring treatment efficacy,

evaluating both frequency and severity of facial

was collected using questionnaires. The study muscle spasms, as detailed in Figure 1.

employed the Hemifacial Spasm Grading Scale'

Hemifacial spasm Yes—no

Localization

- Isolated upper face (e.g.. orbicularis oculi)/lower face 1
muscles
- Involvement of both the upper and lower face muscles 2

Intensity
- Single jerks
- Sub-continuous jerks (spasm) 2
Frequency
- Muscular contractions provoked by motor activation 1
- Spontaneous contractions
< 50% the time

e

L

= 50% the time
Total /9

Figure 1 Hemifacial spasm grading scale

Both groups of patients received injections
of onabotulinumtoxinA (Botox®, Allergan). The
Botox® was reconstituted with 2.5 mL of normal
saline per 100 units and administered at a dose of
2 units per injection site. Group A receiving
injections at two points in the central and lateral
parts of the upper eyelid (pretarsal part of the
orbicularis oculi), another two points in the central
and lateral parts of the lower eyelid, and one
additional point in the lower facial muscles in the
zygomaticus group. The injection site for the
zygomaticus group was determined by drawing an
imaginary line from the lateral canthus to the corner
of the mouth, with the injection administered at the

midpoint of this line. Group B received injections

only in the orbicularis oculi muscle (Figure 2)

Figure 2 Site of injection

(A. lower facial injection, B. Non-injection)
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Primary outcome were assessed using the

HSGS at 4 months post-treatment. Secondary

outcomes included peak improvement, duration of

response, patient satisfaction, and side effects.

Thai * Journal * of ® Neurology

These were evaluated at 6 weeks via telephone and
at 4 months through an in-person assessment at the

hospital, as shown in Figure 3.

[Injeotion in lower facial muscle ]

Randomization

[No injection in lower facial muscle]

V4 \ &

Day 0 6 weeks 4 months
A oy o
utayanugwwasdtholaslfuuurauniu Q
U - U
Primary outcome hemifacial spasm grading scale o 0
Complication o
Peak improvement 0
Secondary outcome - - -
Satisfaction rating scale Q
Duration of respond 0

Figure 3 Study protocol

This study utilized STATA version 17 for
data analysis. Descriptive statistics were used to
explain the characteristics of the sample population.
Categorical data were presented as frequencies
and percentages, while numerical data were
presented as means and standard deviations. For
inferential statistics, comparison between two
groups (mean difference) was analyzed using
T-test, with statistical significance set at P-value of
0.05.

Results

In this study, there were 24 hemifacial spasm
patients who received treatment at the Neurology
and Epilepsy Clinic at Roi Et Hospital, meeting the
research criteria and consenting to participate. The
baseline characteristics of all participants are
shown in Table 1, with a mean age of 57.63 £ 11.44
years. The majority were female (83.33%) and had
right-sided symptoms (75%). Before treatment,
most patients (70.83%) had moderate severity. Of
the total population, 7 patients had severe
symptoms - 3 in Group A and 4 in Group B. For
HSGS scores, Group A had a mean pre-treatment
score of 6.58 + 1.83, while Group B had a mean
score of 7.5 £ 2.07.
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Table 1  Demographic data and clinical characteristics
Demographic data Total (N=24) Group A (N=12) Group B p-value
(N=12)
Age (years), Mean (SD) 57.63(11.44) 56.08(10.27) 59.17(12.77) 0.521
Sex (Female), N (%) 20(83.33) 10(83.33) 10(83.33) 1.000
Symptomatic side, N (%)
Right 18(75.00) 7(58.33) 11(91.67) 0.155
Left 6(25.00) 5(41.67) 1(8.33)
Duration of disease (years), Median (IQR) 9.5(4.5-10) 10(6.5-10) 6.5(4.5-10) 0.228
Duration of previous treatment(yrs), Mean(SD) 4.83(3.23) 4.5(3.37) 5.17(3.17) 0.624
Pretreatment severity of symptom, N (%)
Moderate 17(70.83) 9(75.00) 8(66.67) 1.000
Severe 7(29.17) 3(25.00) 4(33.33)
Pretreatment HSGS, Mean (SD) 7.04(1.97) 6.58(1.83) 7.5(2.07) 0.263

Participants received botulinum toxin injections
from the same treating physician. Group A received
lower facial muscle injection, while Group B did not.
At 4 months post-treatment, the primary outcome

was evaluated using the HSGS tool, as shown in

Table 2 Clinical outcomes

Table 2. There was no statistically significant differ-
ence between Groups A and B in HSGS scores at
4 months post-treatment (6.00 £ 1.48 vs 5.92 + 2.20,
p=0.914).

Clinical outcomes Total Group A Group B P-value
(N=12) (N=12)
Posttreatment HSGS at 4 months, Mean (SD) 5.96(1.83) 6(1.48) 5.92(2.20) 0.914
Posttreatment severity at 4 months, N (%)
Mild 8(33.33) 6(50.00) 2(16.67) 0.301
Moderate 10(41.67) 4(33.33) 6(50.00)
Severe 6(25.00) 2(16.67) 4(33.33)
Peak improvement (%), Mean (SD) 78.25(13.09) 78.58(10.29) 77.92(15.88) 0.904
Latency to respond (Days), Mean (SD) 8.08(5.60) 8.25(3.89) 7.91(7.10) 0.888
Satisfaction rating scale at 4 months (0-10), Mean (SD) 7.96(1.36) 8.01(1.14) 7.88(1.60) 0.771
Duration of response (months), Median (IQR) 3(2.25-3.5) 3.25(2.5-3.5)  3(2.25-3.25) 0.210

For secondary outcomes, there were no
significant differences between Groups A and B in
terms of peak improvement (78.58 £ 10.29% vs
77.92 £ 15.88%, p=0.904), duration of respoond
(3.25 months vs 3 months, p=0.210), and patient
satisfaction score (8.01 + 1.14 vs 7.88 + 1.60,
p=0.771). Regarding post-treatment severity of

hemifacial spasm, Group A had 6 mild, 4 moderate,
and 2 severe cases, while Group B had 2 mild, 6
moderate, and 4 severe cases. Compared to
pre-treatment, where patients only had moderate
and severe symptoms, this suggests that most

patients experienced reduced severity.
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Table 3 shows the statistical analysis com-
paring treatment outcomes between the two groups
using HSGS. Group B, which did not receive lower
facial muscle botulinum toxin injection, showed a

greater reduction in HSGS post-treatment com-
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pared to Group A, with a difference of 1 (p=0.352),
though not statistically significant. The difference
was greater in the severe group compared to the
moderate group, at 1.25 and 0.806 respectively
(p=0.478, 0.566).

Table 3 Comparison of treatment outcomes for lower facial muscles (Assessed by HSGS)

Severity Group A Group B Different  P-value
Pre Post Diff. Pre Post Diff. Between
HSGS HSGS HSGS HSGS Group
Total, Mean (SD) 6.58(1.83) 6(1.48) 058  7.5(2.07) 5.92(2.19) 1.58 1 0.352
Moderate, Mean (SD) 6.22(1.92) 5.78(1.64) 044 6.75(2.19) 5.5(2) 1.25 0.806 0.566
Severe, Mean (SD) 7.67(1.15) 6.67(0.58) 1 9(0) 6.75(2.63) 2.25 1.25 0.478

Side effects from botulinum toxin treatment
are shown in Table 4. Facial asymmetry was higher
in Group A compared to Group B (33.33% vs
8.33%) but not statistically significant (p=0.317).

Table 4 Complications

Eye irritation was found in 5 cases in each group.
Diplopia was found in 1 and 3 cases, ptosis in 2
cases (Group A only), and bruising in 1 case (Group

B only).

Complications N(%) Group A (N=12) Group B (N=12) P-value
Facial asymmetry 4(33.33) 1(8.33) 0.317
Irritation 5(41.67) 5(41.67) 1.000
Diplopia 1(8.33) 3(25.00) 0.590
Ptosis 2(16.67) 0(0.00) 0.478
Bruising 0(0.00) 1(8.33) 1.000
Discussion

A comparative study of the effectiveness of
lower facial muscle botulinum toxin injection versus
non-injection in hemifacial spasm patients at the
Neurology and Epilepsy Clinic, Roi Et Hospital,
found that when evaluating treatment outcomes
using the Hemifacial Spasm Grading Scale (HFGS)
at 4 months post-treatment, botulinum toxin injection
in lower facial muscles did not result in statistically
significant differences in treatment efficacy

compared to non-injection, both in patients with

moderate and severe disease severity. However,
there is an important observation from this study:
the HFGS score evaluation was conducted at 4
months post-treatment, while the average duration
of botulinum toxin’s effective control of muscle
spasms in this study was approximately 3 months.
Therefore, HFGS scores assessed at 4 months
post-treatment may reflect reduced outcomes
compared to the period when botulinum toxin was

at its peak effectiveness.
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This finding aligns with the study by Mami
Ishikawa et al., who investigated the effects of
botulinum toxin injection only in the orbicularis
oculi muscle in hemifacial spasm patients. Their
evaluation using electrophysiologic study at 2 and
6 weeks showed that besides reducing orbicularis
oculi muscle activity, the treatment also decreased
mentalis muscle activity. This phenomenon may be
explained by the mechanism where orbicularis
oculi muscle spasms cause hyperexcitability in the
facial motor fibers innervating these muscles, which
then signals to the facial motor nucleus. This signal-
ing propagates within the facial motor nucleus to
other facial motor fibers, leading to subsequent
spasms in other facial muscles innervated by the
facial nerve'’. This mechanism explains why botu-
linum toxin injection targeting only the orbicularis
oculi muscle can effectively reduce lower facial
muscle spasms as well.

Similarly, a 2011 study by Colakoglu BD et al.
in Turkey found that botulinum toxin injections
effectively reduced facial spasms in both methods,
and lower facial muscle injections might be unnec-
essary, particularly in mild cases. However, their
subgroup analysis of severe cases showed that
additional lower facial muscle injections yielded
better treatment outcomes'®. This differs from our
study, which found no significant difference in
treatment outcomes between lower facial muscle
injection and non-injection across all severities.

Secondary outcomes showed no significant
differences between groups with and without lower
facial muscle injections. The peak improvement
were similar at 78.58+£10.29% and 77.92+15.88%
(p=0.904) respectively, which aligns with previous
studies reporting best response rates of 75-

100%’17 were lost to follow up and were excluded.

Vol 41 ¢ NO.3 » 2025

855 treatments were injected in the remaining 158
patients with a median of 4 treatments. The
response rate was 97%. Of 855 treatments, the
adjusted mean peak and duration of improvement
was 77.2 (95% confidence interval (95%CI. Similarly,
patient satisfaction scores were comparable
between both groups.

Side effects are another factor affecting
patients’ quality of life, such as facial asymmetry,
which impacts patients’ social embarrassment. This
study found a higher incidence of facial asymmetry
in the group receiving lower facial muscle botulinum
toxin injections at 33.33%. This may be due to the
diffusion of the medication into the zygomaticus
group and levator labii superioris muscles, resulting
in weakness of these muscle groups and subse-
quent facial asymmetry. This finding is consistent
with Chen R-S et al.’s study of botulinum toxin injec-
tion into the lower facial muscle, which reported
facial asymmetry in 39% of cases .

Therefore, this study found that botulinum
toxin injection in lower facial muscles, when evaluated
using HSGS at 4 months, showed no significant
difference in treatment outcomes compared to
non-injection. Similarly, other outcomes including
peak improvement, duration of respond, and patient
satisfaction score showed no significant differences.
Meanwhile, important side effects, particularly facial
asymmetry, were found more frequently in the group
receiving lower facial muscle injections, although
this difference was not statistically significant.

This study has several limitations that
should be considered. First, as a single-blind
randomized controlled trial where the treating
physician was not blinded, researcher bias could
have occurred. However, to minimize this limitation’s

impact, treatment outcome assessments were
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conducted by a specialized research assistant
rather than the treating physician directly. Second,
the relatively small sample size used in this study
may affect the accuracy and ability to draw broad
conclusions. Finally, the timing of HSGS outcome
assessment extended beyond the period of botulinum
toxin’s peak effectiveness, which could potentially

lead to misinterpretation of treatment outcomes.

Conclusion

This study demonstrates that injecting
botulinum toxin into the lower facial muscles does
not result in a statistically significant difference in
treatment outcomes compared to not injecting, both
in terms of the severity of spasms and the patient
satisfaction. However, the group that received
botulinum toxin injections in the lower facial muscles
exhibited a higher tendency for facial asymmetry,
which may impact patients’ confidence in social
interactions. Therefore, careful consideration of the
benefits and potential side effects when selecting
injection sites is crucial in the treatment of patients

with hemifacial spasm.

Acknowledgement

This research was successfully completed
with the support of the staff at the Neurology and
Epilepsy Clinic outpatient department, Roi Et
Hospital, who provided assistance and facilitated
data collection. Additionally, we extend our grati-
tude to all the patients who dedicated their time and

cooperated in participating in this study.

References

1. Chaudhry N, Srivastava A, Joshi L. Hemifacial spasm:
The past, present and future. J Neurol Sci [Internet].

2015;356:27-31.

10.

1.

12.

13.

14.

15.

Thai * Journal * of ® Neurology

Nurminen P, Marjamaa J, Niemela M, Sairanen T. Inci-
dence and prevalence of hemifacial spasm in Finland’s
largest hospital district. J Neurol Sci 2023;446:1-4.
Kongsaengdao S, Maneeton N, Maneeton B. The five-
year prospective study of quality of life in hemifacial
spasm treated with Abo-Botulinum Toxin A. Toxin 2021;
13:215.

Abbruzzese G, Berardelli A, Defazio G. Hemifacial spasm
[Internet]. 1st ed. Vol. 100, Handbook of Clinical Neurol-
ogy. Elsevier B.V.; 2011. 675-680 p.

Wang A, Jankovic J. Hemifacial spasm: Clinical indings
and treatment. Muscle and Nerve 1998;21:1740-7.
Heuser K, Kerty E, Eide PK, Cvancarova M, Dietrichs E.
Microvascular decompression for hemifacial spasm:
Postoperative neurologic follow-up and evaluation of life
quality. Eur J Neurol 2007;14:335-40.

Jitpimolmard S, Tiamkao S, Laopaiboon M. Long term
results of botulinum toxin type A (Dysport) in the treat-
ment of hemifacial spasm: A report of 175 cases. J
Neurol Neurosurg Psychiatry 1998;64:751-7.

Simpson LL. Identification of the major steps in Botulinum
Toxin action. Annu Rev Pharmacol Toxicol 2004;44:167—
93.

Park CK, Lim SH, Park K. Clinical application of Botulinum
Toxin for hemifacial spasm. Life 2023;13:1-7.

Batisti JPM, Kleinfelder ADF, Galli NB, Moro A, Munhoz
RP, Teive HAG. Treatment of hemifacial spasm with
botulinum toxin type a: Effective, long lasting and well
tolerated. Arg Neuropsiquiatr 2017;75:87-91.

Jankovic J. Botulinum toxin in clinical practice. J Neurol
Neurosurg Psychiatry 2004;75:951-7.

Yu YL, Fong KY, Chang CM. Treatment of idiopathic
hemifacial spasm with botulinum toxin. Acta Neurol
Scand 1992;85:55-7.

Ogawara K, Kuwabara S, Kamitsukasa |, Mizobuchi K,
Misawa S, Hattori T. Trigeminal afferent input alters the
excitability of facial motoneurons in hemifacial spasm.
Neurology 2004;62:1749-52.

Eleopra R, Tugnoli V, Caniatti L, De Grandis D. Botulinum
toxin treatment in the facial muscles of humans: Evidence
of an action in untreated near muscles by peripheral
local diffusion. Neurology 1996;46:1158-60.

Colakoglu BD, Cakmur R, Uzunel F. Is it always neces-
sary to apply botulinum toxin into the lower facial muscles
in hemifacial spasm? A randomized, single-blind,

crossover trial. Eur Neurol. 2011;65:286-90.

29



30

21sasUs:ananentiiuds:inelng

16.

17.

18.

Tambasco N, Simoni S, Sacchini E, Eusebi P, Marsili E,
Nigro P, et al. Validation of the hemifacial spasm grading
scale: A clinical tool for hemifacial spasm. Neurol Sci
2019;40:1887-92.

Ishikawa M, Takashima K, Kamochi H, Kusaka G, Shi-
noda S, Watanabe E. Treatment with botulinum toxin
improves the hyperexcitability of the facial motoneuron
in patients with hemifacial spasm. Neurol Res
2010;32:656-60.

Chen RS, Lu CS, Tsai CH. Botulinum toxin A injection in
the treatment of hemifacial spasm. Acta Neurol Scand
1996;94:207-11.

Vol 41 ¢ NO.3 » 2025



Vol 41 « NO.3 « 2025

unnQyo
AN NMzaNBRaNANIUAIlIAAD AR AANEN
(post-stroke dementia) un1azunsndaunny
IAlauazdiuansznusanisiunanssannLay
N 2 = o S v o &
AN WIIRTeEilay nsAnadeNHA NS
Aunisiianiazanaadanludilalsnnasniaan

anesaufluged Ay lunisnaununisineuasiluy
aealLszANEN M

1 1
=

Tonissasn; eAnwadanianudniug
funuzduaadaundainlsavaenidendued

Asn1sAnm: lunisAneuuufudayaly
419uti1 (cohort study) Lﬁ@ﬁﬂmméﬂfmimm@mﬁﬂm
auesuaztlszfiutiadai@esiinasdesiuniaiinanay
aueaden lufuhafidniunsinmlunediaalsn
UABALRAAANEY LTINEIUNANNATUNT Faw s
1 AAIAN W.A. 2565 D9 31 AAIAN W.A. 2566 Tned
sl uunAgay Mini-Mental State Examination-
Thai 2002 (MMSE-Thai 2002) lunnsilszidiu
ANTTONNNNENES TneRARNTaNn 3 A TR
AauaanaINtsaneIL1Ia LAasUaYaINaanann
T2aneN1N07 3 Uz 6 e

wansAnen: ffthelsavaanidenauadidn
INDUTTaLA 680 118 WUANTNzaNeaAay 89 el
(Faeiaz 13.09) wWhaumaudayasendnenislszi
AausanlsanentNanLIN Nz dNeAan 63 Au (Fatay
9.26) 7l 3 IFEUNLNIZANRAeN 62 AU (Faene
9.12) UAZi 6 IREUNLIN N ENe AR 57 AL (Fotay
8.38) Lazifiefinzitladaifpuduiuglunis
YNUNENANSY WU g >60 T HAnudniusly
194 6 179K (Adj.OR 2.99, p-value 0.016), type of
stroke (embolism) HANFNRUSAUN1ZdNea e
7 3 uAz 6 LABY (Adj.OR 2.28, 2.33; p-value 0.016,
0.027), SBP = 140 mmHg NAnudNAusideau iy
nzanedenlutasiouaanlsmening Laz 6

ORIGINAL ARTICLE

Thai * Journal * of ® Neurology 3

Jr3uRnOUAUDUS
AUND:AUDNIROUKAVING
IsArAasQIAoQduaNiU
ISVWYIUNAUNATINNS
Factors Associated with

Post-Stroke Dementia in
Mukdahan Hospital

OUdssau yryav

UwW.oyassau Uryao
OESIWNESUUUS:AN Isowenunaunaims

Corresponding author:
UW.oUasscl Ury&o
OESIWNESUUUS:AN Tsowenunaunaims
O.100v D.UNMMs 49000

email: zaseae12345@gmail.com

Fusiuatil 20 uns1AN 2568 , UsLtlsuaiiy 7 Auiax 2568, anusLAURIUARNW 13 JunAu 2568



32

21sasUs:ananentiiuds:inelng

\Aau (Adj.OR 0.45, 0.40; p-value 0.038, 0.024),
AZLUL MRS = 3 aruduiusiunizanasludgng
nauaanisaneLng (Adj.OR 4.59; p-value 0.015)
WAZAZIUL NIHSS = 5 JAnuduiusiuninzanes
Lﬁ@ulunﬂﬁquqaﬁ (Adj.OR 6.92, 7.23, 5.36; p-value
0.001, 0.002, 0.010)

aqilua: nanaAneiinudieny >60 3 type of
stroke (embolism) SBP = 140 mmHg 9NT4AZLL U
N9 IHUANTIINNINN 1IN ELATANEY (MRS
waz NIHSS) lusiaunadiatylunisiian1nzanes
denlufiloelanvaenidenanss Seanunsntinlld
TUNIAEINAZIULAAE e Te N9 N
mﬁm:mLmzﬁluvjéﬂQH@ﬂﬁqﬁﬂizam%mW

AdnA: dadeidns, navaneuden, 1sn
MABAIAAAANDY

Abstract

Background: Post-stroke dementia is a
common complication that affects the rehabilitation
process and quality of life of patients. Factor
associated dementia in stroke patients is essential
for effective treatment and rehabilitation planning.

Objective: To study the factors associated with
dementia following stroke.

Methods: This was a prospective cohort study
that followed stroke patients to assess the risk
factors associated with dementia. The study was
conducted at the stroke unit of Mukdahan Hospital
from October 1, 2022, to October 31, 2023. Cognitive
function was assessed using the Mini-Mental State
Examination-Thai 2002 (MMSE-Thai 2002) at three
time points: before discharge, and at 3 and 6
months after discharge.

Results: A total of 680 stroke patients were
included in the study, with 89 cases (13.09%)

developing dementia. Comparisons showed that 63

Vol41 ¢ NO.3 * 2025

patients (9.26%) had dementia before discharge,
62 patients (9.12%) at 3 months, and 57 patients
(8.38%) at 6 months. . Factors significantly associated
with dementia included age >60 years at 6 months
(Adj.OR 2.99, p-value 0.016), type of stroke (embolism)
at 3 and 6 months (Adj.OR 2.28, 2.33; p-value 0.016,
0.027), systolic blood pressure (SBP) > 140 mmHg,
which was negatively associated with dementia
before discharge and at 6 months (Adj.OR 0.45,
0.40; p-value 0.038, 0.024), Modified Rankin Scale
(MRS) score = 3 before discharge (Adj.OR 4.59;
p-value 0.015), and National Institutes of Health
Stroke Scale (NIHSS) score > 5, which was signifi-
cantly associated with dementia at all time points
(Adj.OR 6.92, 7.23, 5.36; p-value 0.001, 0.002,
0.010).

Conclusion: The study identified age >60
years, type of stroke (embolism), SBP = 140 mmHg,
and scores on physical and cognitive assessment
tools (MRS and NIHSS) as key predictors of dementia
in stroke patients. These findings can be utilized to
develop a risk score system to improve treatment
and rehabilitation planning.

Key words: Risk Factors, Dementia, Stroke
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2002) 11 M lun13ANEINIRE U AZLULANNLAEN
WANUIEN1IEANBILADNAINUAILIANADALAD A
ANDY TIAZAINNTONENNTATIBN1ANIINANIZANE
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Aenmamdslaanaanidendues UTTHUAINTUL IS
2e4lsALazNITaLLae muammmmﬁ@ﬁmﬁmﬁi@
MARANNIZANBAUALN ULAZINLNLNIINEA N9
ﬁi@;ﬁﬂwL'W'@Lﬁﬁumﬁ“ﬂmmwmmmu ieTzas
AINNTULIITEY 1IALATERTTEZIIAINIAANI0E

= o = '
mmmm@mmmmimm@mL@@mmmqmiﬂ
SanuUs:avA

1. INBANEIADIUNNTAIIAIN L ANAADNUAS
NalsAvaanlaandNaIRL
A = o Ao o o co
2. iaAnETIade A ANANRUA LAY AN
WanraannlsAvaanlaandNasAL

38NISANWN

sluuumsAnm

sAfEAs 1419339 %uUL cohort study
Ramaauna 3 A% AeupanaInTssweNtng LAz
UAINNAARNNNG 3 AT 6 LAY

Uszansfidnsn

filaedldFunnsinaselaaunng pusialan
waaARenaNasANyin1TLanlsnsznInalssing
atfuuAlanssdi 10 (ICD 10) 39@ 163.0-163.9 wazilua
AgIALANGLItARNNILARS (X-ray Computerized
Tomography: CT - scan) M?‘?’amimfmﬁqmalulmmﬁﬂ
91" (Magnetic Resonance Imaging: MRI) ety
NANNTINAselIANARAIADAANE

NANAIDES

Tunsdnenassl 1EFaunnsaedng wanis
AATZANNANNANNUS multivariable analysis Tag
miladeiifandestunisiia poststroke dementia
f9annnnsAnmaes David H. D. Zhou T 2004 14
ymsAnEn 309 study on frequency and predictors
of dementia after ischemic stroke The Chongqging
Stroke Study WudEAIUN9AA dementia Tungw
atrial fibrillation Amiili 0.26 way lsliim dementia

0.07° TnevinnisAquANAILLS (age, education,

Vol 41 ¢ NO.3 » 2025

alcohol drinking, prior stroke, dysphasia, left
carotid territory) Tagil4afiA multiple logistic regres-
sion ANuuAGILLS Alpha = 1.96, Beta = 1.645, PO
= 0.07, P1 = 0.26, B = 0.5, R = 0.3 unualugns

o

N

Zhe

[

P(1-P)
B

Pe(1-P)(1-8)

I|
}Zl—,rf\llpl](l Py) + "

|
Zl —rr.-"'&\‘||

n=

[(Py = P)*(1 = B)]

i

1

)

) (1- I'I:_‘.i...

[

Sample size = 665 91¢

naiudayaanfiunisldiiudagyanuuanis
WzadipeiivdagannaeaunsLa I AFeEng

Inclusion criteria

1. &g 18 Tyl

2. WrFunsfnenlunisalsnvaanidananes
Ti\ﬁwmuq@gﬂmﬁuﬁa?;TQLLﬁif?uﬁ 1 6)AAN 256504 31
FANAN 2566

3. anwnsniivdeyauazinanls neusanann
T99WENLNa WATUAIAINAAAINNA 3 AT 6 LAB

Exclusion criteria

1. fusziRneitasulefuih Saudesie
nagdnwinNNsUsziulnaw LA UNNAAN TR
naganeE 2Q/9Q viselaFueninmnlaaduai

2. grydanslatu

dguidadnuans
MozdusdendlsAvannAnndNs (post-
stroke dementia: PSD) #1899 NSAAAITBIAINN
mmmmmmq@ﬂ'wﬁﬁmﬁﬂﬁmﬁLﬁm%wﬁqmﬂ‘im
MaeAABAENDY SudanasanNaTaTadeldann
n1anadauN NIy INIATIIN LW MMSE-Thai
2002 NraNedeNEIdn UL deNneNNg
aupsidanansTnusan1ssluERm sz ez

P v & o &
DENDLUDIDLINUDE 3 Lﬂ@uﬂ@ﬂqqﬂtﬁ‘ﬁﬁ@ﬂﬁlﬂﬂﬂ

AND
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insasiianldlunisifiudaya lunsinmil ”3 3
Tevinnisifiudasgalildnand mm@g@mmﬂﬂﬁ

1. Fayavidlldun ardnumzdiuynna
WA 81g szAunnsAne Taatlszanga Usydfinisidy

tagdsedmnisldan deedRaeanisiianiizdnes

= o = = -
w@anlumsauasa NITGUYNT NITANULAANATRA

NNIRANANAINNY NNIUBUMAL BEWAR LR
Wnlsanasndendues Ussinnueslsavasniaen
AUDY type of lesion, mechanism of stroke vascular
territory ﬂ?t’ﬁgﬁﬁLﬂ@ﬁﬁiﬂx neurological signs

2. NIHSS scores LAY MRS AARINKIVLA
3 p%a 1EUn feueanaInlNNeLNa LATMAIIN
FARNNNA 3 WAZ 6 LA

3. wunfunnuanisszidiunaewnsiloyayn
Fagl LULMAgeLENNANITnsELaITIN E Ne
(Mini-Mental State Examination: Thai version [MMSE
Thai 2002]) ‘ﬁlﬁmmmmmmummmu MMSE
Tnel an1unTANAnSEgIanY NTNNITULANEINIENIN
A19170UgT (2542) Fatlsznaudaedamonuiadu
11 48 TAAZLLURILA 0 - 30 Axuun Taannstssifiu
wWnstloyryunwsasAiieszAunIsAnsaes faaw
WULABLANNIINGRE NA1IAIVINERASL LULARLAN

] va o A = 1 . | 1 % I's
T4 TaFeuniada vizaaumiaalidaan axldino

Tunisdssiiuntiasndnvizawintu 14 ATLUY %0
v
ém@‘uLLuumummuﬁuﬂimuﬁﬂm Wi lnng
Usviiuazifutiasndivirawinty 17 azuuy wazly
e o ! = a

nItnEEugendnlszanAnE inaustlunisdssiiiuag
@ A v ! A P e A
VI UNEaanNINUIawyinng 22 ATLUY LaaNAN
ANU3@NTLRANITR9ATDULNA WAL 0.70 BARIN
v v
TanuA 3 A59 IALA Na1aanaINIManeNLIA WATUAY
AMNAARINND 3 WAL 6 LAAU

R38HFINNTAAE

v v

UIRATIH HNUNIINANTUNANNANIZNFTNNNT
Na1sunaseassnn1sdae lunyeed Teana1ua
NAMNT UNNELALFLIRY MEC 12/65

NSAATIEUTBYS

14T1sunsn STATA 10.1 waz related R pack-
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ages AniULszaaanalazAIziteya

1. Madfnssundeys nadindeyaiinag
wAanwaLna 'LIWLmuﬂml,ﬂa'ﬂmul,ﬁmLuummgm
wazlunsaideyauanuadlitng dauerdsegiu
A1 interquartile range ANGI4A LL@?&ﬁ’]ﬁ%’]@‘m

2. #ayanliuuiaualdszudng nrafie
outcome Tagldafifiayuu chi-square test u3a
fisher exact luFauils categorical data Laz@dip
independent t-test LAz Mann-Whitney-U test a9
G Bunnufinnnanszanesadnivarlifiulng au
andu wazld repeated measures ANOVA Lﬁ@mﬁﬂu
Feudeyailfainetaiaiilunanaganan
i neueanlsaneLng, 3 1AaK LAT 6 LAAL

3. WadRdeyunilumiinsideyaiiew
tladefazsiauils lneldnnsimmzianlannnnnas
281948l (3|mple logistic regression) mm OR uay
drspniFesiy 95% Cl wazanAiasziiiemAany
duiusuanssouislagldansnnnaanyanaasn

(multiple logistic regression)

WANSANWN

< ¥

= o X % =
miﬂm:mmmmummgﬂqwmm@@mmm\ﬁ

a
=

AUANUIK 768 318 @TanneuATLAILA 18 318l
flusnenAflal FunAnnunisinsuasndulyl
RAANUNN3INE RS auda 53 31a Aednsldld
17 318 :9NARRENTIAL 88 118 et AN AT
Amzieyantau 680 e deyarillresngs
filasdilaifniazananden S1uau 591 918 waz
ﬂziuﬁﬁﬂmmmmlﬁ@u 89 78 wiuiy feusen
Tanen1naginzLLAe MMSE Winf 24.59+7.19,
7l 3 iAo Wiy 24,477 30 uasd 6 e Wity
24.56+7.23 TnatlFauiausudsnanalade
WA, 818, SEALINGANEI, N3BBNMNAINIL, NNTUAY
AL, mm‘uw?' LAXNNIANLAANDERH WL a1

U
o

R o o so = A
PTRAYNNUANNANNUSILUN1IZANDLABNAE NN

Ea

o

@Aty (p-value < 0.01) 4 quﬂ@%@u d TaifAu

aa

UNNADR

v caA o

UENNdA

{
2t Bt

I?]’]T’]\WI 1
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A51an 1 dayainlilaesdibalsanaaniaananes
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Fon 17|"'J"|, J No dementia Dementia p-value
° (n=591) (n=89)
LA 0.52
- 118 353 (59.73) 50 (56.18)
- Wfljx‘i 238 (40.27) 39 (43.82)
ang <0.01
- <60 232 (39.26) 22 (24.72)
- 2601 359 (60.74) 67 (75.28)
FTALNTTANEN 0.11
~ UsznuAnswiesindn 360 (60.91) 62 (69.66)
- genanszanAnm 231 (39.09) 27 (30.34)
aanmaineludlaizidiuan 0.14
- ldlaannnaene 281 (47.55) 35 (39.33)
- AANAIAINE 310 (52.45) 54 (60.67)
NTUBUNAL 0.39
- 1ilenae 540 (91.53) 79 (88.76)
- TaliNerawa 50 (8.47) 10 (11.24)
MaguUYu3 0.79
- laigu 354 (59.90) 52 (58.43)
- AUARHGLILGALANLAY 237 (40.10) 37 (41.57)
\A3RIANLAANDERS 0.96
- 134'?1'34 341 (57.70) 51 (57.95)
- ﬁju/mﬂ?{mﬁi@nuﬁq 250 (42.30) 37 (42.05)

deiSeuifiaussninanguithefilaifvazngw
fiflnnzanes@en nuin 1iinvedlsAvasndandtes
(type of stroke) Imeanie (embolism) FANNANAUE
ﬁumqmumLﬁ@u@ﬂwﬁﬁﬂzﬁﬁﬁmwmaﬁ (p-value

< 0.01) wananHEINLI1 8NNNTNNTELLLTE AW

A9199 2 dayanaliifeaiulsnvasniaonanes

(neurological signs) L Nsyalaidn (dysphasia),
n3iduAaN3An (sensory disturbance), LAAINS

|
al

NennuduLlszamanes (cranial nerve sign) HANN

v o To

AuRusiun1azanadanad 19l dud Ay 19aia
(p-value < 0.01) AIMNT1R 2

. o No dementia Dementia
dayanaly p-value
(n=591) (n=89)
szinnaaslsanaan@ansnNasf (Type of stroke) <0.01
-NN9AFUIBINABALAEA (thrombosis) 497 (84.09) 58 (65.17)
-NN9YARUANANIABAEA (embolism) 91 (15.40) 31(34.83)
-8u7 (Other) 3(0.51) 0 (0)
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Foun ﬁ"':'L J No dementia Dementia o-value
°‘ (n=591) (n=89)
T9A59: (Comorbid)
- 11111911 (DM) 186 (31.47) 26 (29.21) 0.66
- N1zt A LAUR ANy (AF) 91 (15.40) 31(34.83) <0.01
-mmﬁu‘i@ﬁm@;q (HT) 371 (62.77) 57 (64.04) 0.81
-laduluinengs (DLP) 131 (22.17) 19 (21.35) 0.86
-nzialaduiman (heart failure) 24 (4.06) 3(3.37) 0.75
-lsAnanAlaaAdNadAN (old CVA) 52 (8.80) 4 (4.49) 0.18
aINTNeTzuLdszdIn (Neurological signs)
—vgmdﬂmﬂ (dysphasia) 45 (7.61) 20 (22.47) <0.01
-AnuRAUNANNLsza mANRa (sensory disturbance) 187 (31.64) 17 (19.10) 0.01
_emsiAeafudusrananes (cranial nerve sign) 134 (22.67) 33(37.08) <0.01
-mmiﬁlﬁmﬁumumﬁm (cerebellar sign) 91 (15.40) 10 (11.24) 0.30
-NNMENNTAULINWEAY (gait impairment) 110 (18.61) 16 (17.98) 0.88
—ﬁqunﬁﬂéﬁﬂ (hemiparesis) 273 (46.19) 46 (51.69) 0.33
-duweluutiy (facial palsy) 67 (11.34) 7 (7.87) 0.32

dl = a U U dl s =
LN’FJLﬂ?ﬂﬂLWﬁU?ZM'JW\?ﬂQNV]iNNLL@ZNI]’WS

ﬁll‘ﬂ\‘iLa‘ﬂﬂﬂuﬂjﬂﬂﬂ'@u‘ﬂ‘ﬂﬂ@’mIN‘WHW‘U’W@, 3 nau

LAY 6 LADL WL9N BMI 2 23.0 HANANAUFAUANE

anaadeNateltid Ay luyndasinan (p-value

0.01, 0.04 kaz <0.01 MNAFL) ANAKIAARAILL

(SBP) > 140 Hpruduiusasalilad1Atynauaan

ANINEILNALAZT 6 LAY (p-value < 0.01 LAY
0.02) ATLUU MRS > 3 waz NIHSS > 5 HAanudunug
Aunmaranesdanad WlTed1Anyluyndasaii

AARTN (p-value < 0.01) AIANT19R 3

AN919N 3 NNIFARTNRANIITNTN 3 ATILLNANNIZZI0AN

ﬁ’auaﬁ"ﬂﬂ No dementia Dementia o-value
* (n=591) (n=89)
BMI >23.0
- naueanlNneNLNAg 318 (53.81) 35(39.33) 0.01
- ‘171| 3 1hau 311 (52.62) 36 (40.91) 0.04
- ‘171| 6 LAaL 317 (53.64) 28 (31.82) <0.01
SBP >140
- nauaanTNneNLNa 283 (47.88) 28 (31.46) <0.01
- ‘ﬁl 3 1Aeu 259 (43.82) 30 (33.71) 0.07
- ﬁ 6 LB 246 (41.62) 26 (29.21) 0.02
DBP >90
- NeusanisaneLNa 71(12.01) 17 (19.10) 0.06
- ‘17{ 3 1Aau 77 (13.03) 11 (12.36) 0.86
~ 6 ideu 79 (13.37) 11 (12.36) 0.79
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doun ﬁ’q‘l J No dementia Dementia p-value
) (n=591) (n=89)
MRS >3 score
- fauaanlsanenLNg 88 (14.89) 56 (62.92) <0.01
- 171' 3 1Aau 62 (10.49) 56 (62.92) <0.01
~ 7 6 ieu 44 (7.45) 53 (59.55) <0.01
NIHSS >5 score
- flauaanTanweua 60 (101.5) 53 (59.55) <0.01
-3 Reu 43 (7.28) 51 (57.30) <0.01
- ‘171‘ 6 LARY 33 (5.58) 48 (53.93) <0.01

denBauiieungudilaslsavasnidenanes
Bounduiituarlifinnzaneadenludianeuesn
ANTINLNLNA (9.26%), 3 1A (9.12%) LAT 6 LABU
(8.38%) Wudn @1g) >60 1 Hpouduiuslutos 6
ABU (Adj.OR 2.99, p-value 0.016), type of stroke
(embolism) fanuduiugiunnzaneadent 3 uax
6 LHB1 (Adj.OR 2.28, 2.33; p-value 0.016, 0.027),

deuludnanausanisanening was 6 ey (Adj.OR
0.45, 0.40; p-value 0.038, 0.024), ALY MRS > 3
Tanuduiusiunzanasludasnaveanismening
(Adj.OR 4.59; p-value 0.015) hazAZbill NIHSS >
5 ﬁmmzﬁ"uﬁuﬁ’ﬁumqmumLé@uiunﬂﬁqqmm
(Adj.OR 6.92, 7.23, 5.36; p-value 0.001, 0.002,
0.010) F9AN3T 4

SBP > 140 mmHg HAMNANAUSENaU LNz AN

o

A919% 4 Tadandsaninzansadenludialsariaaniaonanasaaunal (n=680)

NauaanlsIneIL| 3 LAaY 6 LAY

aumtﬁlau =63 muml,?'mu =62 mmm?'mu =57

wals (S28az 9.26) (Saaaz 9.12) (asaaz 8.38)
Adj. OR 95%Cl p-value Adj. OR 95%ClI p-value Adj. OR 95%Cl p-value

A1¢>60 1.90 0.86-4.19 0.112 1.63 0.79-3.34 0.183  2.99 1.22-7.31 0.016*
LNAYEYN 0.95 0.48-1.85 0.871 0.80 043-147 0470 114 0.58-227 0.699
nN2ANEN 0.93 0.43-2.01 0.845 0.94 047-1.88 0.856 0.88 0.38-2.03 0.765
pndntszam
Diabetes 1.28 0.62 - 2.66 0.504 117 0.62-2.22 0.631 0.99 0.47-2.08 0.972
Hypertension 1.13 0.52-2.46 0.751 144 0.72-290 0.304 144 065-3.19 0.363
Dyslipidemia 1.05 0.44-253 0913 0.86 0.38-193 0.712 073 0.29-1.83 0497
Heart failure 0.17 0.02 - 1.48 0.108 1.08 0.26 - 4.46 0.919 1.04 0.21-5.07 0.959
Old CVA 0.31 0.07-1.40 0.128 0.60 0.17-2.09 0423 019 0.03-1.19 0.076
Type of stroke

- Thrombosis 1 1 1

- Embolism 2.10 0.99-4.44  0.052 228 117-445 0.016* 233 1.10-4.95 0.027*

- Other 711 0.32-160.33 0.217 6.29 0.28-139.34 0.245 18.17 0.71-464.60 0.080
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nauaanlsaweLa 3 Lhau 6 LAau
. Anaudan = 63 AnauAan = 62 Anaudan = 57
nauls (3288 9.26) (Sa8a 9.12) (sa8az 8.38)
Adj. OR 95%CI p-value Adj. OR 95%Cl p-value Adj. OR 95%Cl p-value
Neurological
- Dysphasia 1.19 0.50 - 2.85 0.691 1.18 0.54-2.59 0.679 1.81 0.80-4.12 0.157
- Sensory 1.13 0.50 - 2.53 0.775 0.80 0.37-1.72 0.568 0.94 0.39-2.28 0.897
disturbance
- Cranial nerve 0.77 0.37-1.59 0.487 1.37 0.73-2.55 0.328 1.53 0.76 -3.07 0.231
- Cerebellar 0.49 017 -1.42 0.189 0.80 0.32-2.01 0.643 0.93 0.34-2.54 0.892
- Gait impairment 1.31 0.56 - 3.06 0.535 0.81 0.36 - 1.85 0.620 0.38 0.13-1.11  0.077
- Hemiparesis 0.90 0.44 - 1.86 0.786 1.08 0.57-2.04 0.820 0.97 0.47-1.99 0.933
- Facial palsy 0.36 0.10-1.28 0.115 0.60 0.20-1.75 0.348 0.46 0.13-1.65 0.236
BMI = 23.0 0.75 0.38-1.46 0.402 0.66 0.36 - 1.21 0.176  0.81 0.40-1.62 0.553
SBP > 140 0.45 0.21-0.96 0.038* 0.73 0.38-1.40 0.340 0.40 0.18-0.89 0.024*
DBP =90 1.02 0.40 - 2.60 0.968 1.23 0.53-2.83 0.629 1.71 0.67-4.32 0.259
MRS > 3 4.59 1.34-15.75 0.015* 1.26 0.35-4.46 0.722 285 0.77-10.54 0.118
NIHSS = 5 6.92 215-22.29 0.001* 7.23 2.06-2540 0.002* 536 1.49-19.26 0.010*
_ Bou 41.6% uazi 6 [Hou 38.2% Tadeuilefiddny
onusiwwa i

ﬁm@%mm@n@xmu&i@mmLLmﬂm'ﬁwmmmﬁ;mm
nsAneAssilandeyadilen 680 ewugilm  NazanevdeNvddlsaaanidananedtii u1lFan

nsnfaesnnzanesdenludilialsanaenidendues  vaneiade iiu Fan1satadunazinouginislssiiiy

REUNAUNRUBBNTINEILNA (9.26%) WATUAIAN
RARINNA 3 LA9Y (9.12%) LAY 6 LAaL (8.38%)
ganAResTLN1IANE meta-analysis firausanditlas
7,511 718 Pendlebury uaz Rothwell °1#31eaugingm
mmﬂ;ﬂmmmqmumL’?ﬁlﬂwﬁqimm@mﬁ@mum
p¥auanitlsvancs 10% Rasquin Wazanz' wWuqn
mmﬂ;ﬂmmmqmumLﬁ@muﬁqiiﬂu@@mﬁﬂmmmq
71 Faunanaglii 11.3% 4 20.1% waziuualiuan
asfl 6 e Jacquin wazAmy"” WUANNTA
Mazaneadent 3 Weundannifinlsavaoniden
anvatiilszann 7.7% asnslafimunsnen )
pndnnnsnenlulszmalneaes \As) 43199900
LazAne'™ ‘Wm'ﬁmmqmmmn?@l@ummumLL@x

NazanedaNniaueanisneNLant i 56.6%, 11 3

nazaNeddeN Nannsndtadeldanuuumagey
NNAFINYT WTBULUNAGDY MMSE 39N9Ln0IeT
pine7 Tunisnvuaduuniazanedidan ANKAN
pnvluseiumNguussTaslsAnaanlannaNesly
giloe 1w 92AL NIHSS 3a2unnLasf L nednIg
\Nnlsanaaninandnes a1adauasanNdeslunig
annzanesdenlulsazyana wanaINELIeE
deo o .
natunslulseneunanazgnruiluaniade il
e naanansgnusianisdntaEnIamensunmel
A e e G dnas w4 o
Mrineiu vsanisfnuuasWuynlasuldimieuiu
o ?/ 2K o J a o dl o =2 v d'd
AaTiuaainnLdudsanianisAn e nilen
UABALRDAANBITUL NN WLANTNTDIN AN
\@auNgandn
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= o X ! . =
NITIANHIATIUNLINAIEHNINGN 60 1 wunay

ANANADN 75.28 % Llutladenlaauduiusiu

'
=3

nazauasdanateliiadAny (p-value < 0.01) B9
NNZANAAANLAZANNUNNWIRINNARTY Y IMAY
Nnlsavaaalaanduas (PSCID) Wil iwuiias
Tufilaageangudslsnnaaniaananad T9A9N
Hiavieluedaneq (cognitive reserve) anadluggeang
o U a o o -ﬁ o A
VN IHANEINANAINTNANTIA LUNNIWUFVTaT A LT e
NNIGEYRLNIININIUANNNITLIALRLITBIANEILH
=~ = . e Ak e |
WaBeumeauszuinanguiileliiuazngs

b

=

‘Vlllﬂ’]ﬁ];‘ﬁ@ll@\‘u%’ﬂll WU mﬁmmimm@m@@mmm

a

Rl (type of stroke) Tmm@wqui@mﬁumw@m
\Aen (embolism) LiAN19 dementia mnﬁ@m%@mx
65.17 HAnuAuRUSAUNIzanedanasne i
AVATUNNADS (p-value < 0.01) 4 Santangeli et al.
(2012) WUINNN9L atrial fibrillation (AF) SaduuEL
n31AA embolism fAaLREadesTLAMRENT Y
?‘?ummmqmmmﬁ@u (HR=1.42,p<0.001)" Zhou
et al. wudn embolism (utladefiRendasiunisiin
post-stroke dementia Tmﬂmﬂmqu‘éu (OR =2.10,
p = 0.052)" Wluldlgdnn1siim embolism dnyinl
ANz ALRen ludNed (ischemia) Fadanald
large infarcts (u?mmﬁmummmmmimy) multiple
lesions (sa81l3ARAILANLIG) WA microembolism
anarinliRaA R ee sz s luaNed T9as i
Funnzidennesteenivinausuesluszezeng
MsAnEARITEaNLAn Nz
(neurological signs) L mmmiu’ﬁm (dysphasia),
n19@aAYINIAN (sensory disturbance), Laz@IN1g
Reafudutlsramauns (cranial nerve sign) AAN
ﬁmﬁuﬁfﬁumqmumL?ﬂlﬂu@ﬂqqﬁﬁﬂﬁﬂﬁﬁymmﬁﬁ
(p-value < 0.01) 48mAR®9AL David HD Zhou wag
AtUs' W41 dysphasia utladefRpnudiugi
WA post-stroke dementia (OR 5.873, 95 %Cl 2.620-
13.163) cranial nerve sign (mmiﬁﬁmﬁm'ﬁu
1528 MAND9) NANNENAUSAUNIINANIITENDS

@aN 4amAR@dIiy Fuad et al.’® WUIN8mTINITNA
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P o A ~ o
ANLANDNADNUAILIANAAALADAAN AN 1A TN
o X 4 2 o a ~ o
WNAUR 6 waunaunalee Tnalain1adulszay
anaaflufavnuiafdAny Tnanudn 48.4% 299
T o [~ di 1 A
grlhaimuniuninzanesdenlugog 6 ey 814
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AUAUTUNAU AIFEN1ITVRDAABAANES MTIATIINY
Taintannissanmng anzpauslains J8nsnis
wuresrinlaneuauediaLng Hansan1eviestiuR
s sandainladumas, MRI brain, Echo EEG uay

ACTH test Unf ilademsaa autonomic testing Wi
a ak o o dl o
pwRanAAninllgnnssneheanmng

Abstract

An elderly male patient was brought to the
emergency room with acute confusion, raising
suspicion of a cerebrovascular event. Physical
examination revealed no specific findings, although
the patient presented with hypotension and an
abnormal heart rate response. Laboratory investigations,
including cerebrospinal fluid analysis, brain MRI,
echocardiography, EEG, and ACTH testing, were
unremarkable. Autonomic testing subsequently
revealed abnormalities, leading to a targeted treat-

ment approach.
unun

ansduaniuntaznnuliveslunelios
= o > =
Harwe laannisnielulaznisuennseinandsse
(intracranial -extracranial causes) N139n1U3e3RLND
mmawzLqmﬂﬂﬁsumsﬁﬂqaﬁ@uﬁuﬁmm? (last
seen normal) FUA1 LAZITe LA ANARINITELINAL
(acute onset) W@ NAdLNITANARALADARN D
2w dy - . 9 o
AqluRensiasianTNABU AMNAENNIVNAR R
1eanainanrduaulugtag nazAuEalnFEng
sviutlszamanludmiluniasntdldnuiies Tne
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Dysautonomia

A Case Report :
Acute Confusion State
as a Presentation of
Dysautonomia
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dilhaanelnag a1y 74 T a1 a.upste AT
A.uAstlgu Aawnne Jaquiulildvsznavendn

aNgRNATY : Jansduau 2 Falua 30 wfl
nauNn

UszARilaqiiu : 2 dalus 30 undl dauwn
Teanenung feanisaanduan waouldundes
SnseuensiRaeslalld wiyeda wwauldun
Tianansavimnsuen Guillagnng gyrasansnlss
WeINLA (last seen normal 15:00 1. ?ﬁ/\‘immim;lmm
deanarun Rl dmaning Ll,mﬁlmﬁmmmmmﬁmu
17:00 %)

rievutiidlaiilld lalle laiidnawan laifiagnaz
waudn ﬂﬁl,mﬁmﬂ%mal,mwﬁm/m%uj uanwtesn
ilszan

wa

Uszanans : DM, HT, DLP A1191Uanann
a1URLR A1T18UBAATN diabetic retinopathy

an Ay daawaasaesld auluiuldlng
N19AAINN

2113241 Dapaglifiozin/Metformin(5/1000) 1*1,
Metformin(1000) 1*1, Linagliptin(5) 1*1, Losar-
tan(100) 1*1, Manidipine(20) 1*1, Tanakan(40) 2*2,
ASA(81) 1*1, Atovastatin(40) 1*hs

N19A59259N el
Emergency Room (ER) at time activate stroke fast
track

Confusional state : E4V4M5, not follow com

mand

Vital sign : T 37.8 C, BP 129/101 mmHg, HR 98/

min, RR 18/min

HEENT : not pale, no icteric sclera

Lung : clear

Heart : regular, normal S1S2, no murmur

Abdomen : soft, no tenderness

Extremity : no edema

Neurological examination : no facial weakness,

no dysarthria, not well evaluation aphasia due

to cooperation

EOM : full VF, blindness both eye

Motor : upper limbs at least grade 4, lower

limbs at least grade 3+

FTN : not cooperation
DTR : not cooperation
BBK : planta response
Stiff neck : negative
nansIaNIeuasliisnis
CBC : WBC 11,410, Hb 13.3, Hct 40, MCV
86.7, NE% 80, LY% .15, MO% 5, PIt 238,000 PT
11.2, INR 0.98
Sugar 158, BUN/Cr 10/0.55, Na 132, K 3.6
Cl 96, CO2 26 mmol/l
LFT : Alb/Glo 4.3 /3.6, TB/DB 0.9/0.1, AST/
ALT 17/14, ALk 68
Lipid Profile : TG 65, LDL 48, HDL 59 mg/dl
U/A : spgr1.010, WBC 3-5, RBC 0-1, Urine
micro albumin 11.9 mg/dl
EKG : NSR, no ST change
HaRgIaNIeasL JiiRnsRlANEY 4
CT brain non contrast : No acute large terri-
tory infarction (ASPECT 10). No intraparenchymal
and extra axial hemorrhage, few small lacunar in-
farction both external capsule and both lentiform
nuclei. N9ULNNELLST stroke fast track AnAUla
CTA brain emergency : No large vessel occlu-
sion. Atherosclerosis changes with focal severe
stenosis right supraclinoid ICA. Focal calcified
plague both vertebral artery(VA) with moderate
stenosis right VA and proximal left VA
MRI brain emergency : Stroke protocol ; No
evidence of acute infarction or gross intracranial
hemorrhage. Several old lacunar infarction both
thalami caudate and right external capsule.
Lﬁ@mm%’@gmﬁqmﬁq/ﬁﬁ@ﬁﬂ : Acute confu-
sional state with low grade fever
Hangraniasl fiiRnsauiavnaiiug
Rapid Flu test / Covid : Negative
Set LP : Work up CNS infection lianiagari
A4 MR brain
CSFWBC :1,RBC: 0, sugar CSF : 65.5 mg/
dl, BS 100 mg/dl, protein 37.5mg/dl
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PCR for HSV panel : negative CSF culture : no
growth

Hemoculture Wag urine culture : No growth
(final report)

\Heaguneuldna hemoculture unmetlszame
filaelANansuninendog ceftriaxone 2 gm IV OD
WATNANTOUNNEALTNAINIILNG hemoculture

mﬁ'uj ﬁ;ﬁﬂfmiﬁ?u 1#wn Paracetamol(500) 1
tab oral prn fever, ASA(81) 1*1 LA, 9AL1 antihy-
pertensive iasann BP 106/95 mmHg uazliuan
¢#1lungu antidyslipidemia Uay antidiabetes
ilesaninislfiennnsmneansens saueilennis
duau

Progression of disease

23 Faluaudaiiannis nvegilagnsiadn SBP
73 - 83 mmHg, DBP 55-62 mmHg, HR 62-85 /min
wnndlszannailoalifansninenin sepsis
shock bundle Tael# NSS load, Inotropic drug (Do-
pamine), work up cortisol level AaunNIg ke Hydro-
cortisone

4 Ju 21 %TM 30 W9 ANNNTNE A inotropic
drug LA vital sign naUNLUNA

fadanm szudnegfiee on inotropic drug, HR
65-102 /min vi3eLade 80 /min

6 funaiianis fulaaFuvmudsld oumey
f3a9 muanslind Liduan wanangunnd
ARWNLUNG

fadunn fulheazilnnusulafinsludanan
22:00-02:00 1.28NAUNNAW SBP 95-102 mmHg,
DBP 60-85 mmHg HR 62-102 /min

HaRgIAN s JiiRnsRLAn Ay

cortisol level AtUziN1 septic shock : 10.3 ug/dl
174 endocrinologist 1 ACTH stimulation test, base-
line cortisol level 15.4 LWN%uLﬂu 20.4 ug/d! (VLN'L"ﬂ”ﬁ
\N0usi adrenal insufficiency)

TFT :FT31.84 pg/ml, FT4 0.98 ng/dl, TSH 0.29

pl/ml (LNeust euthyroid sick syndrome)

Vol 41 ¢ NO.3 » 2025

Echocardiogram : good LVEF 60-70%, no
RWMA, calcified AV,MV, no AR, AS, MR, TR, no
vegetation.

EEG : posterior back ground 9-10 Hz,
continuous waxing and waning, beta 20-30 Hz
fronto-central diffuse symmetric continuous waxing
and waning

Conclusion : mild diffuse encephalopathy, no
epileptiform discharge

iasannenismiendiin wu HR Aneuanedlsl
A lurousi BP fesniadnd Awdedeninzaanuiin
nAneszuutlszanndmlued® (dysautonomia) 18
AnFadaianIan1eieglfiRn1miesruLlszam
87 1UIR (autonomic testing) fignntualsranyianen
ugiloeuen

Home medication

NaCL(300) 7 tab/day, ASA(81) 1*1, Clopidogrel
(75) 1*1, Atovastatin(40) V2 hs, Quetiapine(25) 2prn
insomnia, Dapaglifozin/Metformin (5/1000) 1*1,
Metformin(1000) 1*1

nansIanaslJiuan1snieszuulszann
ARLUNR (Autonomic testing)

1. Quantitative Sudomotor Axon Reflex Test
(QSART) result appear in normal limit, no significant
post ganglionic sympathetic dysfunction

2. Heart Rate Response to Deep Breath
(HRDB) result show best expiration/inspiration ratio
close 1.019 (healthy higher ratio typical above 1.2)

Conclusion : There is slight reduce cardio-
vagal function, which could be consisted with aging
or early autonomic dysfunction

3. Valsalva Maneuver : HR response R-R in-
terval change during maneuver around 1.196

slightly below normal aspect



Vol 41 NO.3 * 2025

Thai * Journal * of ® Neurology

Prasat Neurological Institute
Autonomic Test Report

Analog Data

0000 01:40 0320 0500 06:40 0820

Results
Greatest R-R Ratio| 1.196 5" Percentile [1.29
Ratios
1 2

Date Set |
R-R :MaxRate| 610.0: 98.361 645.0: 93.023
R-R :MaxRate | 510.0:117.647 605.0:99.174

R-R Ratio 1.196 1.066

Conclusion : This slightly reduced cardio-
vagal function, which could consist of ag-

ing or early autonomic dysfunction.

519 1 ngmsaanevieslfuFEn1mmaeszuuLlsrangnlusif(autonomic testing) Valsava Test

4. Tilt Table Test : minimal SBP dropped
significantly and heart rate increase which might
suggest orthostatic hypotension or exaggerate
postural tachycardia.

Conclusion : Tilt Table Test indicates a

significant drop in BP with a compensated increase

Minimum $87(79.105 Delta from Baseline|-40.895
Heart Rate|113.208 Maximum HR|114.286
Delta HR[56.73

Latency (minutes)|8.733
Minimum HR|55.556

Minimum HR Time lrcm 8616

Data Set
Time, Pre 10 20 30 40 50 60
SBP| 1200 125383 123885 11896 nmm 114471 115.053
DEP| 80.0 104.202 102237 100.249 101.334 99,583 100249

HR 950 101,695 10054 103.448 103448 104.348 103448
SBP Defta 00 5.383 3885 1.04 299 -5529 -4.947
DBP Delta| Q0 24202 22237 20249 2134 19583 20249

HR, with may be consistent with orthostatic intoler-
ance or autonomic failure.

Summary Interpretation : overall the auto-
nomic testing suggests mild to moderate auto-

nomic dysfunction.

woes| 00 cans s aasn oan st

owas| s : 0

Time] 70 80 Post
sep| 111122 103223 115.007

8P| 9732 91409 78738

He|  107.143 A 108.108

SBP Delta|  -8.878 16777 -4993
DBP Deltal 1732 11409 1262

HRDeha| 1214

Heart Rate/Blood Pressure.

0
00:00 01:40 0320 05:00 0640

gUnWil 2 uA Tilt Table Test

flaquiu fulheldFunssnnseitamasldsuns
MTAR autonomic testing

Tnendfiaen Midodrine(25) 1*1 11 LAy an
NaCl(300) 4*1

Inedaya Home BP Monitor (HBPM) lutaq
Na1994 114/90 - 140/90 mmHg, HR 94 - 98 /min
wazlwiaananaAu 114/90 mmHg, HR 94/min

fldfannisanauiailagiiu

onuUswwa

N192ANNEAUNANI9TT UL U2 @ Ne R LN R
(dysautonomia) FNNTENNUAILAT A.A.1925 Lagl
Bradbury kag Eggleston Imﬂﬂd’l'ﬁ\‘iéﬂ'zﬂﬁm 3914
4 v o o b 4, ,
TaNN1zANNALTARAFN Tz ag N (orthostatic
hypotension) B&iN97UILI4 LARIIA HNLNNIABLIALES
498 MIINITALAER lafan T asLwlaein' T
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nazausulafinanluanzldsuin Wuenis
z&’ﬁﬁﬁyﬁwu?{%u uazdnasani1sldianlszariuan
gilae vinlilgnsafiaganinzanuiaUninessuy
sz MRl annuGuiseauanuiingng
maszuLtlsramanlug@au 1dun nrsnauenwsii
Un# (dysphagia) Via4gn néuilagnazlally (inconti-
nence) adunznAluidasia (erectile dysfunction)
wieRmLNG (dyshidrosis) AzAudlaTARmAS
NUBIUT (postprandial hypotension) WanLileann
detamuennisléuainuanalaisunizianzas 1dun
Andaudluntsdfireuluginlsyanduy (fa-
tigue) PEUATHZAANLLALN1INTIFY (dizziness-
lightheadedness) nugamgiiavuFeulaliuiu
(heat intolerance) mﬁﬂmqmmﬁéwmﬂ‘ﬁlamﬂﬂﬁ
(thermoregulatory impairment) n19wsadLTI1u
(cognitive difficulties- brain fog)”"

paanaunguanInulesLazivinliade
AazANRaUnAN1eszULLszaMam iR sulun

. naziladudslunzdasuin ; Pos-
tural Orthostatic Tachycardia Syndrome (POT)®

. anusulafinanluanzildauii ; ortho-
static hypotension

flanu Ae szAuANAuladia systolic blood
pressure (SBP) aaadNINNdNMTawingiy 20 mmHg
%uvl,‘ﬂ yi9a diastolic blood pressure (DBP) anas
uANNdVRRWINGL 10 mmHg 2l anuzilAeyin
anuauliifugiu n1elu 3 w1 visaTilt Table Test
NINNTT 60 89A Hilaunesneiennis uaY 3 wai
289n19m3aLlungy delay orthostatic hypotension'

Lﬁmmn orthostatic hypotension \uansg
LAAITANLILI B 89N19ZAINAAUNANI9TTLIL
UsramemlusTa AnziaoLen neurogenic orthos-
tatic hypotension (NOH) %qﬁmmrﬁ;mmmwu
1/747% aana1N non-neurogenic orthostatic hypo-
tension fiww/l#Liaandn enfiitu NANLTNINILBIANS
wianluswnaias (hypovolemia) fagive LafinIa
i Nz (dehydration) nMazlatinans tilusi
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NANAIRAINEN Tnenamzenananailadingd
mm&ﬁwuié’ﬂm g0anqVaAeARLAYLITaM €1
aengnasenIaAuilaaIzngn O-blocker g
Tugftaangy NOH @1anusaNiun1azANNmY
Tatingeluvinuaunane (supine hypertension) e
HenuAnusy SBP @jqr?”T\uwi 140 mmHg, DBP g4
Faus 90 mmHg Tl Pouzag lWrinua NI
5 1A' annsinuldRe 1nnRsHy nasnauNLses
7RENNINNANLRTNE (target organ damage) 57!
slatiasdnesnedn lden ananumdaingsatis
é‘:@a\’qﬂg,QO
. mezanuRnlnArasszuulssananiuln
WIBUWUWARN WATNITITUNUARN NAIHARD
sruunRllauazuaantaan : Cardiovascular
Autonomic Neuropathy (CAN) mf;xﬁﬁmmz{ﬂﬁm
mmimwﬂﬁﬁwﬁmﬁiﬂmwmLW; (idiopathic)?'
1114 Pure Autonomic Failure (PAF) , Multiple System
Atrophy (MSA) ANENAINLAMMNENNUSTLNENT
93N A AaAen sy szam Suilesann
nnsazantadlilsfiu alpha synuclein Tuitadlszam
Lazanes InelisAufiaeaniiFandn Lewy Body??
meﬁmﬁmmmma fedaouduiugiunindulos

v
W31 T pneiza fe”

M2: Cardiovascular Autonomic Neuropathy
(CAN)

SE T R P e N A e T L R A A A s MU A [ZIS PP
Yo 8“‘ o o co Yo a -:II
wuldtiee® danuduiusiudioannuauntiah 2

b =)

faflungnnuu® afnnazunsndeuiivaesiden
IUNALAN (microvascular complication)® Lazinne
THAaANdevnereadulszan3unmnin waz
qu%ummﬁnTmﬂiuﬁﬂqmuwmuﬁnG?I:mﬂmw
Aenaaadoulszam vagus BNARINFAANARTDY
92 UUUTLAMAR TUTRTNNUNAN LATNIIVTUNIN
Fin (3andn sympathovagal balance Fainasionis
paLANTIla LAz AR ALASA Fausslunstiuga §ms
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D) o o A da o
NNFLAUUBIT bA MARAALNANLILENTLUFTaLVADA

2829 Aqy

1Aen AaudinanadniIn1sguantadin
sananiflutladaidasandlsailauasnanaiien
Tatanznsinladuindames waznasndnuie
Wlarnaen®

natil CAN lufftleiinmmu wendaisinenide
dﬁﬂ@vl,mﬁmmnqui”i’ﬂm@@;q Lﬁmmm'ﬁmmm%@
2/ (Reactive Oxygen Species -ROS) WALANTHAR
Furlnaindidugs (Advance Glycation and Prod-
uct -AGEs)” avanluiad waznsesis Nuclear Factor
kappa B (NF- kB) @a519aauidevinaseidulszann

n1Tadadan1aEANNRALNENINTs LU sE AN
anludfdoulunjiilunisnsaan1apatin (clinical
assessment) L HUN1IATIAEMNTINTLAULRITA LA
ANAUIATA Emsanamnela mu&jﬁmmﬂﬁlﬂuuﬂm

2% FalAFunisasunamiu Ewing's Battery”

NN
aviszneufng 5 GANIIATIAANAAL 1-5 NI
miﬁmmmimm@ﬁwmm‘iu‘ﬂ@ﬁﬁqﬁu 29UDIATIA
Fospauuaimanliin®
n9naraszULLlszandnlulR aguanatia laun
1. Heart rate response to deep Breathing
(HRDB)

Heart rate response to standing

Valsalva Maneuver

Blood pressure response to standing up

ok~ w0

Blood pressure response to sustained
handgrip
Tilt table test

IS

7. Holter Monitoring and RR variability Analyses

8. Quantitative Sensory Testing and Sudomotor
Test

9. Magnetic Resonance Imaging Scintigraphy
(Myocardial scintigraphy with 1231-Metaio-
dobenzylguanidine : 123I1-MIBG)

Thai * Journal * of ® Neurology

NSSNUN>34*8

1. mssnelaanislalden : Non pharmaco-
logical therapy
esannnissnenlaelailden fhneuauss
Tugftlaenese LL@:Lﬂiﬁ'ﬁmiﬁmaﬁﬁLﬁumﬁ?mu@
Tanuzalfueninmgilos
1. psiuBanaansinluszuunisla
81 (increase circulation volume) Iur;:iﬂfmﬁﬁmm?
ArzAuduladinm lus sl aaurii (NOH)
Uszannuanstinlusrunnislva@euiluGessdy
Iﬂf;lL@W’]ﬂuéﬂﬁﬁlzﬂﬂﬂﬂﬁlﬁﬁﬂﬁ/mﬂéﬂx‘lﬂ’]il,%’]ﬁﬂx‘i‘ﬁ’]
quwuﬂa&lmmimmﬁm’?‘@iﬁ?um?ﬁﬂsiLWFNW@
N3tk NOH AuuztiBesnnslfanstinly
nuzBuRennns el wush Ry 500 Tadans
meiluszeziogn 2-3 Wi enszfutlszuszam
TUNLAFN @mamuzﬁumﬁ?zﬂ:mmﬂizmm 5-10
it uazldnannngelugas 20-40 wnil uaiBiEinng
AOLIALEILANIZLNI TN
2. nsfulseniuinae natifioa NOH
Brnoundeiuusi Ae 5-7.5 nfusedu eenaunn
8410 n3usiedu wislsisuay 2 -3 o aenslsia fide
Mﬁ:é’qmwLz'?ilmmﬂmf;xmmﬁuiﬂﬁmga LY
wazvialanng
3. 5249nsinNT9EANNA LA AINY
81419 (postprandial hypotension) SUANNUEAL
Bunnudenilil e splanchnic artery 3213149017
dR881119 UWUzUINIIAanANWAY BIN1INgH
ASTulaLnemge evnsmanuias (low glycemic diet)
Sutlsrmnuevnafiianfind 12 Weawe Wetleaiy
navideaanaiazdasieiinnadenld saudannaan
AeaATasANLeANeTed

a

4. n9ABAnIWR /mf;zﬁ'ﬁﬂﬁ@mmqu
a*wm&qq'%u

5. mﬂ%ﬁmﬁ?mﬂﬁmﬁm (abdominal straps)
WazQIUesTAL1 (compressive stocking) ieifiunns

a o A o ¥ o
Tnanaundurasaenndngiala
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6. NN9RANNNAINNE WA ALY
A o o o pRpm Yo
fxa1nng wiinseannasnentlennalssunisunm
Wudes Tdiiinguunisanianin waziaaniaen
doutlanglivenadonn wu nsifudnsenuetium
204EHa1N13 NOH wuzihgilaaegluvinuau wela
¥ =X 2 1 ndll al a o & o
de@ane Fnia iaienislnaeunduaedansi
7. nMsueuiageLlsTinn 10-20 a9pn Tu
Yo a . .
natlglaeln192 supine hypertension
2. MasnElaanislden : Pharmacological
therapy
nNgFnEAfeen Wwitiaineluninzam
o A o a \ a N
suladinsiluausidaauyin lnalinaiiuaaiy
FNUNUTRIARAIREA A9NANNANNALTaTin LAY
% a o o o X
PFnnnansinlunaeniaan daqiiuladsil
1. Midodrine
nalnn1saangns NIzFuAINIZIaNzas
i@ alphal- adrenoceptor (selective alphat-adren-
ergic agonist) AHARAAMNANUNIULAINARALAEA
¥
AYUIALIUULUT ATIAE 2.5 -15 HaANTH
v v &
sanss 14LA1- 3 Afwstady szavnanluniseenms
sz 3-4 dalug
Tan55339 udtlelsaialaguies
Waladudn Inseadiiuie sadiuaiin close angle
glaucoma TsANARALREALAIAAGUILILIY (severe
occlusive arterial disease)
2. Fludrocortisone
nalnnisaangmng WxN1IgANAL
TnAes iasandaandluansdansizi mineralocor-
v
ticoid d9eia U3unnuan s lunaesiaen
AUIABLUEUN 0.05 - 0.3 Hadn5u
v &
Tuazaia srezinanluniseangna dssunn 3-7 u
L > L2 o v v
29553 Tudilaevivladuiman giloe
#Tn"192 supine hypertension @1:N1TNANNZLAN
@utlane (peripheral edema) waz inasldsinaiden
Anla
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3. Droxidopa
S oo .
Wuanlasusasldinen19sAN ALY
Tadipmnlurnizlasusin Ieafluasdanssinaean
< o 4 . . { <Y
quﬁLﬂumimr}Tu norepinephrine ﬁ@@ﬂf}%ﬁmmlm
X X
LazilaLtadqulans
v
AUNALLUSUN ATIAZ 100 -600 HAANTH
v
132104 3 ATIFBTU LAALTIILIZEIZUN9ANN B UL
s 1
ALNTag 5 TN
1ana5533 Tudilaevinladuman filae
X o e e Xew m
Ienneimes wsitlaqiiu entidslddlulsvnalng
al KR d” o Aa 1 E a
natlAne il dullegudngiaainianig
dysautonomia 41 Cardiovascular Autonomic Neu-
1 v
ropathy (CAN) @anulatiaslugilagunmnuizass
4 v e v X y
TaaanAaeanUELgseiinnanun1zLnINgay
v
NI aANLAD Usznauiunimiu
granANsulalingennln® danuiuaniw
v a A A Ao q vy ~ a
wInARNNgUUY NS WTa ATy e dgnunR
v
$N1849TU AvdNRAnsEnuAUENIMaNsmas Y
= a \ 2 A X
svuvlnanaulain Inaanizdiurasiaasililiasg
ANBN (cerebral blood flow) a1nuangIa CTA brain
NUAMNEALNFLTIW moderate stenosis 284 vertebral
v 1 v
artery iaaasdneilliaeedqu vertebrobasilar system
f9anaifluanneyinliiie vertebrobasilar insuff-
ciency Wnldgnazduauls naanaunanisngaani
U a A d‘ 1 a a a a
Vel fifnasaw ldnumonuiadnd Jiesainag
NNAARN IUAIUIRINIRALAUAIUD HR U0y BP
7 Lﬁ@m@mmwﬁu‘ﬂaﬁmﬁwmqm% dgrnauny
Yo 9/0 1 =l =3 [~] Y Yo
nslafuansunediaiaana andumalifilos
A1N190WEA inotropic drug waridedunadngilee
Tdlandunnldananmusulaingn 1aanI1sna
AARINAINNALIATRANTINY (home BP monitor -
HBPM) faufiunislden Midodrine way NaCl agly
wuiloyunaas CAN aniag n3inEnaglasesnei 1
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AN519N 1 N1IFNHINIIZAMNRALNEN 9T ULz @ NS R lulR

nns5neimnenislalden : Non pharmacological therapy

N13AAN13AYTR4LIABARAN LN ( reduced retention in lower limbs)

- madfuiasungAinssu 1w nsladan (crossing the legs) 118194 7| (squatting) Nsilaauvingn Tnatanizanizqney

- PAATIUINA (compressive clothing) mﬁ?mim‘ﬁm (abdominal straps)wiztinAasiLTanALlENNnL 20 -30 RARLWAT

gan

NNTANLBHNDARAZIUNA (increase central blood volume)

P = o e A = = - o
- WWHNIINIUNAR 2- 3 NTHARINY 19D Lﬂ@'ﬂIGﬁLﬂﬂNﬂ@i?ﬂ 5-7.5n34

- PNYN 2- 3 AR9/Au
- eNIgeUnITUaY 20-30 LIURLIAS

ﬂ’n‘ﬁﬁ"/‘i_ll,ﬂailquﬁﬂ?imauj (other lifestyle changes)

o a % o ' = o a A=II '
az mmLL@:Liﬂugmma?mnfau%:uqummmu‘lﬁwmmnslummuﬂ@ﬂum

- |
- MuesuLiaie Bunadlainnn

- ngeanmAInIe i nastiiiudnsenuatiniiinane suas nsRuszazdur udaAesiindEninseanindanig

a_ a -
- M@ﬂl’@ﬁ\?ﬂqﬁqﬁ‘ﬂqﬁuiﬂlﬂ?méﬂ LAANDEDRN
A A a Ao gy =
- BANLALNANUN ﬂQﬂiﬁ‘NVqulﬂﬂqmﬂﬂmN?q\Tﬂqﬂ@jﬂ

- AN 400-500 HARRMT NAUNTUALIUYIN/AAUAIFAANNNAINTE 138 UAIAINUAUAZLALTNAIWY

o A I~ > Y o
- V]‘]_W]’Ju/ﬁﬂﬂL@Hﬂﬂﬁ%ﬂ?:ﬁ!u‘ﬂ’m’]ﬂﬁuﬂﬂﬁ Tneannzenduilaany

nsfnenlaaniglden : Pharmacological therapy

3NN a1 51N luaenLaan ; Fludrocortisone AWM 0.05 - 0.3 NAANTN SuazA

NFRNAHANLIDINABALADA : Midodrine U119 2.5 -15 HAANSUAAATS 3 AFasasy

Ufutlgeannianansdnegai 34

unasy

NMzAMNEALNFANI9TTUL T AN Nam TR

Aﬂl 1 2 1 a wva Y o o v
nagilaildnudes lwnalfumguaainuiiundos
NNIUNARF HANNNTUTAANITUAPIIDINIIZAINNFL
1a%AAN UL IR UNN ATIANLBRTINITLF LD
o Ay Y o dl A o o
P lanliaanAdaaiunsl ALY T LIAINAL
Tasinfsnas namsaanwieslusnisiclanaziaen
A d' a o 1Y e A a
wenndnminlgdeduiingu uaznismsiaazidan
n1eeslfimn essuudszandniud® tanns

ANADEILAZNITTNHIDENIANUNIZIANT A

nadnssuUs:NA

1970UAN ALINGT PTLLAN NUILIATTVTN
vnthuedthelsavaeniionduesentnssu 2.0 uATLEN
feausau wavlvidayatiley (Han) anntutszannanen

duniunimaaneiesdiRnimsszuudszam

87 1UF (autonomic testing)
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The Impact of Comorbidities on In-hospital Mortality
of Acute Stroke: An Analysis from Thailand’s National
Database

Chuleeporn Sirijaichingkul

Division of Neurology, Department of Medicine, Faculty of Medicine. Khon Kaen University, Thailand.

Abstract

Background: Stroke remains a major public health concern and is a leading cause of mortality worldwide.
Comorbidities often complicate management and influence outcomes in stroke patients, yet their specific
impact on in-hospital mortality in Thailand’s acute stroke population remains underexplored.

Objective: To evaluate the influence of various comorbidities on in-hospital mortality among patients with
acute ischemic and hemorrhagic stroke in Thailand.

Methods: A retrospective analysis was conducted using data from Thailand’s national stroke database.
Comorbidities based on International Classification of Diseases, 10th Revision (ICD-10) codes were
assessed for their association with in-hospital mortality using multivariable logistic regression models.
Results: Comorbidities including leukemia, coronary artery disease, atrial fibrillation, peripheral artery
disease, heart failure, diabetes, chronic kidney disease, liver disease, and human immunodeficiency virus
(HIV) infection were significantly associated with increased in-hospital mortality across stroke subtypes.
In contrast, peptic ulcer disease and underlying malignancies, including solid tumors and lymphoma, were
significant predictors of mortality in ischemic stroke but not in hemorrhagic stroke.

Conclusions: Comorbidities play a critical role in determining in-hospital mortality in stroke patients, with
variations observed between ischemic and hemorrhagic subtypes. These findings underscore the need

for individualized management strategies that address comorbid conditions to optimize stroke outcomes.
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A Retrospective Study on Clinical Outcomes and Safety
of Letta (Generic Levetiracetam) in Patient with Epilepsy
in Epilepsy Clinic

Nattanit Nawapipat
Division of Neurology, Department of Medicine, Khon Kaen University, Khon Kaen, 40002, Thailand

Abstract

Background: Levetiracetam, a widely used broad-spectrum antiseizure medication, is available in both
original and generic formulations. However, concerns persist regarding the efficacy and safety of
switching between these formulations, particularly in patients with well-controlled epilepsy.

Objective: This study aimed to assess the treatment outcomes and safety of switching from the original
levetiracetam (Keppra) to the generic formulation (Letta) in epilepsy patients at Srinagarind Hospital,
Thailand.

Methods: A retrospective study was conducted from January 2021 to January 2024, analyzing the medical
records of 191 epilepsy patients who transitioned from Keppra to Letta. Seizure frequency and adverse
effects were compared before and after the switch.

Results: A significant increase in seizure frequency was observed in patients who had previously been
well-controlled on Keppra (p < 0.001). While 69.63% of patients maintained seizure control on Letta, 30.37%
experienced an increase in seizures. Three patients reverted to Keppra due to uncontrolled seizure and
one due to aggressive behavior. Additionally, 16 patients required adjunct anticonvulsants. Adverse events
occurred in 9.95% of patients, primarily somnolence and aggressive behavior.

Conclusion: The switch from Keppra to Letta resulted in decreased efficacy for some patients, especially
those with previously stable seizure control. Clinicians should carefully consider potential risks and explore

alternative therapies or revert to the original formulation for patients experiencing increased seizures.
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Scalp Fast Oscillations as a Potential Biomarker for
Clinical Outcomes in Patients with Periodic Discharges

Kongpop Sutantikorn
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand

Abstract

Introduction: Periodic discharges (PDs) in critically ill patients due to diverse pathologies are not
uncommon and carry varied prognosis. Scalp fast oscillations (SFOs) have been increasingly studied its
association with clinical outcomes in many conditions. However, none has assessed its values in
prognostication of the critically ill patients.

Objectives: To assess the prognostic values of SFOs in prediction of short and long-term clinical outcomes
in critically ill patients with PDs.

Materials and Methods: All patients aged > 15 years with detection of PDs during 2014-2022 were
recruited. Converted electroencephalography (EEG) files to the standard format were used for analysis.
Time-frequency analysis with fast Fourier transform was conducted using Nihon-Kohden Neurofax®
wide-band analysis program. Short-term outcome was functional outcome i.e., modified Rankin Scale (mRS)
assessed at discharge and 90 days after discharge. Long-term outcome was development of epilepsy.
Logistic regression analysis was performed to assess the predictive value of SFOs, adjusted with significant
clinical factors and conventional EEG findings.

Results: Seventy-two patients were included. Mean age was 66.53 years (SD 17.11). Higher average mean
SFO frequency (p<0.001) and increased SFO number in 60 seconds > 14 (0.23 Hz) (0<0.014) was
associated with poor functional outcome. Further regression analysis confirmed the predictive value of
SFOs in prediction of poor functional outcome, even adjusted with significant clinical factors and
conventional EEG findings. Due to high number of deaths i.e., 24 (33.33%) and 32 (44.44%) at discharge
and 90 days, which precludes the occurrence of epilepsy, estimation of association between SFOs and
development of epilepsy as a result may be imprecise.

Conclusions: SFOs are potential biomarkers for prediction of short-term functional outcomes in critically ill

patients with PDs. Its association with long-term development of epilepsy requires larger study to confirm.
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Correlations of Performance on a Non-spatial Task and
Episodic Memory Tests

Pakapon Suesatchapong
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,

Thailand

Abstract

Introduction: Alzheimer’s disease (AD) is characterized by early neuropathological changes in the
entorhinal cortex (EC), which plays a crucial role in spatial navigation and probably abstract space
navigation. While EC-dependent navigation tasks show promise for early AD detection, existing paradigms
require extensive learning periods, limiting clinical utility.

Objectives: To develop and validate a novel digital non-spatial navigation task that tests EC function
without requiring prior learning, hypothesizing that performance would correlate with hippocampal-entorhi-
nal cortex dependent memory but not other cognitive domains.

Materials and Methods: The study enrolled 38 participants, aged 40-70 years-old, who performed a
computerized task navigating 2D abstract space using stripe and ellipse width dimensions. The task
comprised 96 trials, each presenting three successive visual stimuli forming a trajectory, with participants
selecting the correct fourth stimulus from three choices. Performance was assessed against standard
cognitive measures, including MoCA, CDR, VPA delayed recall, WCST, Go/No-Go test, and Spatial Span.
Results: Performance decreased with increasing difficulty in distance deviation trials, suggesting
navigation strategy usage. Trials with angular deviation showed possible prepositional strategy
involvement. Task accuracy analyzed only with trials with distance deviation significantly correlated with
episodic memory measures: MoCA delayed recall (r = 0.425, p = 0.008), MoCA memory index score (r =
0.431, p = 0.007), VPA delayed recall (r = 0.377, p = 0.020), and CDR memory (r = -0.535, p = 0.001). No
significant correlations emerged with non-memory cognitive domains. Correlations persisted after adjust-
ing for age and education, except for VPA delayed recall.

Conclusions: The study demonstrates that this novel non-spatial navigation task probably engages
EC-hippocampal circuits, as evidenced by selective correlation with episodic memory measures. The task’s
design, requiring no prior learning period, represents a significant advantage over existing paradigms and
potential clinical utility. Future research should investigate concurrent neural activities and evaluate

diagnostic value participants with confrmed AD biomarkers.
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Development of the Thai version of Medication Overuse
Headache Assessment Questionnaire

Rujdanai Seeluangsawat
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand.

Abstract

Objective : This study aimed to develop and validate a Thai-language, self-administered questionnaire for
screening medication overuse headache (MOH) in headache patients at the Neurology and Headache
Clinic, King Chulalongkorn Memorial Hospital

Introduction : Medication overuse headache remains an important problem among headache patients
worldwide. Awareness and knowledge about medication overuse headache are lacking among both
headache patients and healthcare professionals. Early detection is crucial for the effective management
of medication overuse headache patients. Currently, there is no tool available to detect medication overuse
headache patients in Thailand.

Materials and Methods : A self-administered, Thai-language questionnaire was designed to screen for
medication overuse headache based on the International Classification of Headache Disorders, 3rd edition
(ICHD-3) criteria, the Leeds Dependence Questionnaire, and the Severity of Dependence Scale. The
questionnaire underwent iterative refinement through consultations with headache specialists, patient
feedback, and linguistic adjustments. Data were collected from 61 patients presenting with headache
complaints at neurology or headache clinics. Questions were selected and optimized to maximize
sensitivity and specificity, using the diagnosis made by headache specialists according to ICHD-3 criteria
as the gold standard.

Results : Sixty-one headache patients completed the questionnaire most of them has diagnosis of migraine.
Post-visit patient record reviews identified 10 patients diagnosed with medication overuse headache
by headache specialists. Sensitivity and specificity analyses of individual questions and combinations
of questions were conducted. A two-question questionnaire demonstrated the highest diagnostic
accuracy, achieving 100% sensitivity (95% Cl: 100-100) and 94.1% specificity (95% CI: 84.1-98.0).
Conclusion : We developed and validated the first Thai-language Medication Overuse Headache
screening questionnaire that is self-administered, easy to use, quick, and demonstrates high sensitivity

and specificity in headache clinic settings.
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Feature Extraction and Classification Using Smartphone-
Based Alternating Tapping Tasks for Distinguishing
Parkinson’s Disease from Healthy Individuals

Varis Ratanasirisawad
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand

Abstract

Introduction: Parkinson’s disease (PD) is a progressive neurodegenerative disorder that disrupts both
motor and non-motor functions. Detection of motor symptoms, particularly bradykinesia, is challenging
since it is based on individual clinical evaluation skills. Accurate and continuous assessment of these
symptoms is crucial for effective, individualized therapy. Thus, smartphone-based technologies, offering
precise and repeatable measures of motor performance, may improve early screening, routine follow-up,
and telemedicine applications.

Objectives: We aimed to determine the reliability of a simple smartphone-based alternating tapping task
that could distinguish PD from healthy controls, and to identify which tapping metrics best capture
bradykinesia beyond conventional interval-based measures.

Materials and Methods: A total of 115 individuals with PD in any motor stages (ON/OFF or dyskinetic
stages) and 726 healthy controls performed a 10-second alternating tapping test on a smartphone. We
extracted a range of parameters, including inter-tap interval, tapping rhythmicity, repeated tap, tapping
accuracy, tapping area, and spatial dispersion that reflect spatiotemporal components of fine motor
controls. All parameters were compared between groups using the Mann-Whitney test. Multivariate
logistic regression analysis was performed to identify tapping parameters that can differentiate between
PD and controls, with the model’s discriminative ability being evaluated using the area under the receiver
operating characteristic curve (ROC-AUC), and the results were reported as the adjusted odds ratios (OR)
with 95% confidence intervals.

Results: A total of 490 and 726 records of PD and controls were analyzed. All temporospatial tapping
parameters were significantly different between PD and controls (p <0.05 all) except inter-tap interval
(p=0.212) and correct taps interval (p=0.075). Multivariate logistic regression revealed that standardized
correct tapping score (OR=0.037, p<0.001), tapping location dispersion (OR=19.178, p=0.003), temporal
tapping unpredictability (OR=10.897, p<0.001), holding duration (OR=0.132, p<0.001) and variability of
inter-tap interval (OR=1.478, p=0.001) were the important features for differentiating PD from controls,
achieving an ROC-AUC of 0.775.

Conclusions: Our study using a smartphone-based alternating tapping paradigm integrating multi-faceted
tapping parameters showed that inaccuracy and variability of temporospatial fine motor controls were the
key features of impaired dexterity in individuals with PD. The demonstration of robust diagnostic metrics
by logistic regression underscores this approach could be a promising digital biomarker for PD monitoring
and facilitating early detection.
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Elevated Neutrophil-to-lymphocyte Ratio 1s an Independent
Predictor for Post-stroke Epilepsy after Ischemic Stroke:
A Competing Risk Study

Pannaporn Imemkamon
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok
10330, Thailand

Abstract

Background: Post-stroke epilepsy (PSE) is associated with increased morbidity and mortality, yet reliable
predictors for its occurrence remain undefined. The systemic immune-inflammation index (Sll), an
inflammatory marker, has shown promise in other inflammatory diseases, but its association with PSE is not
well established.

Objective: This study aimed to investigate the relationship between the Sll, measured during hospitalization,
and the development of PSE in patients who suffered from ischemic stroke.

Methods: This retrospective cohort study included the patients aged 18 and above, who were hospitalized
for ischemic stroke at our center between 1 Jan 2014 to 31 Dec 2017 and followed until the end date i.e.,
31 Aug 2024. Patients were excluded if they had a prior diagnosis of epilepsy or lacked of complete blood
count (CBC) data during the defined period. Sl including neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR) and hemoglobin-to-lymphocyte ratio (HLR) was calculated from routine CBC data.
Its association with PSE was assessed using test of difference and competing risk statistical analysis.
Results: A total of 1,445 patients were included in the analysis, with 43 patients (2.98%) developing PSE.
The PSE group had a longer length of stay (9 vs. 6 days, p=0.003) and higher mortality (20.93% vs. 10.91%,
p=0.049). NLR was significantly higher in the PSE group (3.45 vs. 2.94, p=0.036). Multivariate competing
risk analysis showed NLR > 7 was an independent predictor for PSE (SHR = 2.20, p=0.024).
Conclusions: Our study found that an elevated NLR was an independent predictor of PSE following
ischemic stroke. It may be valuable biomarker to be used in conjunction with a clinical prediction model
i.e., SeLECT score to identify the patients at increased risk for PSE. Neuroprotective agents targeting on
anti-inflammatory treatment in acute stroke to prevent PSE and reduce mortality is of great interest to be

explored.
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Reference Values of Plasma Neurofilament Light Chain
Level in Thai Healthy Population

Paramee Supaksirakol
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok
10330, Thailand

Abstract

Background: Aging has consistently been observed as a significant confounding factor influencing the
levels of plasma Neurofilament Light Chain (NfL) which is a potential biomarker for neurodegenerative
diseases. Although age-specific cutoff values have been reported for healthy Caucasian populations,
evidence suggests potential variations in the plasma NfL levels among ethnically and socioeconomically
underrepresented populations.

Objective: To assess and establish the normal cutoff value for plasma NfL in healthy Thai population
Method: This was a descriptive cross-sectional study. Healthy participants aged 17 years and above were
included from 4 sites: Comprehensive Geriatic Clinic at King Chulalongkorn Memorial Hospital, the
Cognitive Aging Cohort, Sabaisamong Initiatives and Blood donors from Thai Red Cross Society, Bangkok,
Thailand. Plasma NfL levels were quantified using the single molecule array (Simoa®) NF-light™ Advance
kit. Age-specific cutoffs for plasma NfL level were determined using an age-partitioned model.
Results: A total of 485 plasma NfL measurements from four cohorts (38.6% male, mean age 58.81 years)
were analyzed, showing a significant positive correlation with age (r2:O.272,ﬁ:O.338, p<0.001), with a
sharp increase after 60-70 years. Age-specific reference limits were derived by grouping participants into
decade-based intervals. Reference limits (95th percentile) ranged from 7.65 pg/mL for participants aged
<30 years to 65.17 pg/mL for those aged 81-90 years, highlighting an age-dependent increase in plasma
NfL levels. No significant association with sex was observed.

Conclusion: This study established age-specific reference values for plasma NfL in healthy Thai population,
supporting its use as a biomarker for neurodegenerative diseases. While robust, further research with

larger cohorts is needed to improve generalizability.
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Behavioural and Psychological Impacts of Plasma Phos-
phorylated-tau Disclosure on Preclinical and Prodromal
Alzheimer’s Disease Patients

Pannita Sengpanich
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand

Abstract

Background: Plasma phosphorylated tau-217 (p-tau217) is a promising biomarker for Alzheimer’s disease
(AD) pathology, but its disclosure to cognitively unimpaired individuals remains controversial. This study
aimed to evaluate the behavioral and psychological effects of p-tau217 disclosure, specifically examining
changes in physical activity and depressive symptoms.

Methods: A prospective cohort study was conducted at King Chulalongkorn Memorial Hospital, enrolling
cognitively unimpaired individuals who opted to receive their p-tau217 results. Physical activity levels were
assessed using the International Physical Activity Questionnaire (IPAQ) and adherence to dementia
prevention exercise guidelines. Depressive symptoms were evaluated using the Patient Health
Questionnaire-9 (PHQ-9) at baseline and 3-month follow-up. Bowker’s test and McNemar’s test were used
for physical activity analyses, while Wilcoxon signed-rank tests assessed within-group changes in PHQ-9
scores.

Results: Following p-tau217 disclosure, there was a nonsignificant trend toward increased physical
activity, with participants shifting from lower to moderate or high IPAQ activity levels. However, the proportion
meeting formal dementia prevention exercise guidelines remained unchanged (p = 0.585). Depressive
symptoms significantly increased post-disclosure (p = 0.0124), with a greater effect observed among
p-tau-negative participants (p = 0.0152), whereas p-tau—positive individuals exhibited minimal changes
(p = 0.5625).

Conclusion: These findings suggest that while p-tau217 disclosure may influence physical activity, it may
not be sufficient to drive sustained adherence to exercise guidelines. Additionally, disclosure had a
measurable psychological impact, particularly for p-tau—negative individuals, emphasizing the need for
tailored counseling to mitigate distress. The study’s selection bias toward highly educated and high-income
individuals and its limited statistical power should be considered when interpreting the results. Future
research should focus on long-term behavioral adaptation and the development of structured interventions

to support informed decision-making in AD biomarker disclosure.
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Interactions between Antiseizure Medications and Non-
vitamin K antagonist Anticoagulants: A Systematic
Review and Meta-analysis

Sireethorn Pienchitlertkajorn
Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok
10330, Thailand

Abstract

Background: The interaction of antiseizure medications (ASMs) and non-vitamin K antagonist oral
anticoagulants (NOACSs) raises concerns about an increased risk of thromboembolic events and major
bleeding compared to those on NOACs alone. This systematic review and meta-analysis aimed to
evaluate the interactions between antiseizure medications and NOACs

Objective: To assess the impacts of interactions between ASMs and NOACs on clinical outcomes i.e.,
thromboembolic events and major bleeding.

Methods: Our study protocol was registered in the PROSPERO. We performed literature searching from 2
electronic databases i.e., PubMed® and Scopus® from the inception date to October 7", 2024. Eligible
criteria for article selection were animal or human study either pediatric or adult populations and excluding
review articles. Two reviewers (S.P. and P.T.) conducted an independent searching, article selection and
data extraction. Outcomes with sufficient data were pooled using a random effect model.

Results: Forty-seven studies were included for analysis. Patients receiving NOACs concurrently with ASMs
not specified increased thromboembolic events [pooled risk ratio (RR) 2.96 (95% CI 1.06, 8.25); p=0.04]
in comparison with patients receiving NOACs alone. NOACs patients administered with phenytoin (PHT)
concomitantly with NOACs exhibited increased significant risks for major bleeding [pooled RR 2.74 (95%
Cl 2.46, 3.04); p<0.001]. Insignificant increased risks of both thromboembolic events and major bleeding
were noted when taking levetiracetam (LEV) concurrently with NOACs, with pooled RR 1.47 [(95% CI 0.66,
3.28); p=0.35] and 1.70 [(95% CI 0.44, 6.53); p=0.44], respectively.

Conclusion: Based on current evidence with limited data, there was evidence of increased risks of both
thromboembolic events and major bleeding when taking ASMs concomitantly with NOACs. Taking
concurrent ASMs not specified and PHT significantly increased risks of thromboembolic events and major

bleeding, respectively.
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Effects of Antiseizure Medications on Balance and Gait
Performance in Elderly Patients with Epilepsy

Theeradon Pinijkojchakorn

Division of Neurology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University

Abstract

Objective: To study the effects of antiseizure medications on balance and gait performance in elderly
patients with epilepsy.

Background: Patients with epilepsy have a higher risk of falling than the general population. Poor balance
and gait performance is one of the most important factors contributing to falling. Few studies have
compared the effects of antiseizure medications (ASMs) on balance and gait performance, especially in
elderly patients with epilepsy.

Material and Methods: A cross-section of patients aged 50-70 years with cryptogenic epilepsy who had
received a single ASM were enrolled. Static and dynamic balance performance were assessed using
posturography, and gait performance was assessed using a triaxial accelerometer device.

Results: A total of 28 patients were recruited, divided into 4 groups according to the different mechanisms
of action of the ASMs they had received: 5 had received GABA-ergic ASMs, 7 had received ASMs with
multiple mechanism of actions, 6 had received an SV2A blocker, and 10 had received sodium channel
blockers. Compared to the non-GABA-ergic patients, those in the GABA-ergic group had higher postural
sway, especially in longitudinal range of static balance (14.99 mm vs 10.04 mm, p-value = 0.045).
Similarly, with gait performance, patients in the GABA-ergic group had a higher percentage of
asymmetrical step time at a comfortable gait speed (6.12% vs 3.13%, p-value = 0.037) and had lower
harmonic ratio parameters, especially vertical direction, at both comfortable and maximum speed (2.29
vs 3.36, p-value = 0.011 for comfortable speed and 2.68 vs 3.76, p-value = 0.017 for maximum speed).
Conclusion: Elderly patients with epilepsy who receive GABA-ergic ASMs have worse balance and gait
performance than those who receive non-GABA-ergic antiseizure medications. We advise that patients

who take a GABA-ergic drug like phenobarbital should be alerted to be extra careful about falling.
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Factors Influencing the Time to Diagnose Parkinson’s
Disease in Thai Patients

Piriya Jieamanukulkit

Neurology department of Thammasat University

Abstract

Introduction: PD is a neurodegenerative disorder where early diagnosis and treatment can significantly
enhance quality of life. However, many patients experience delays between symptom onset and clinical
diagnosis.
Objectives: To investigate factors influencing the time to diagnose Parkinson’s disease (PD) in Thai patients.
Materials and Methods: We conducted a retrospective review of patients newly diagnosed with PD between
June 2019 and June 2024. Demographic data, time from motor symptom onset to first clinic visit (OTV) and
clinic visit to PD diagnosis (VTD), presenting motor and non-motor symptoms, and Hoehn and Yahr (HY)
staging were collected and analyzed.
Results: A total of 109 patients were included. The median OTV and VTD were 360 and 10 days,
respectively. Tremor was the most common initial symptom (76%), whereas slowness of movement was
reported in only 38% of cases. A notable discrepancy was observed between patients’ self-reported
slowness and bradykinesia identified on examination. The median HY at diagnosis was 2. Initial
misdiagnosis occurred in 55% of cases. Significant correlations were found between diagnosis delay and
factors such as being initial evaluated by a non-neurologist, presenting with slowness, and advanced HY
stage. Patients diagnosed earlier predominantly presented with tremor, while those diagnosed later
exhibited higher rates of postural instability and axial involvement.
Conclusion: The OTV period represents the longest delay PD diagnosis. Tremor is the is a key symptom
prompting patients to seek medical attention. Neurologists play a crucial role in diagnosis, and increasing

public awareness of non-tremor symptoms may facilitate earlier recognition and management.
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Correlation of ASPECT Score, Affected Regions, and
Clinical Outcomes in Patients with Large Vessel
Occlusion

Jittraphorn Wongphoek

Neurology department of Thammasat University

Abstract

Introduction: Acute ischemic stroke (AIS) due to large vessel occlusion (LVO) is a major cause of disability
and mortality. The Alberta Stroke Program Early CT Score (ASPECTS) is widely used to assess ischemic
burden, but the prognostic significance of infarct volume and specific brain regions remains unclear.
Objectives: This study aims to evaluate the relationship between ASPECTSs region, infarct volume, and
clinical outcomes. It also examines whether infarction volume provides stronger predictive value than
ASPECT scores alone.

Materials and Methods: A retrospective cohort study of 200 AIS-LVO patients admitted to Thammasat
University Hospital (July 2018-January 2022). The primary outcome was to identify which ASPECTS regions
were associated with poor clinical outcomes (mRS 3-6). The secondary outcomes included evaluating the
relationship between infarction volume (quantified by the number of affected CT slices) and clinical
outcomes, as well as assessing the correlation between the total ASPECTS score and clinical outcomes
Results: Among 200 patients, 98 underwent mechanical thrombectomy (MT). In the MT group, infarction
in the insular cortex (OR 3.67, p = 0.006) and M5 (OR 2.30, p = 0.048) was significantly associated with
poor outcomes. Infarct volume =9.5 slices at admission and =18.5 slices post-treatment strongly
predicted poor outcomes (AUC 0.68, 0.78). Univariate logistic regression confirmed infarct volume as a
significant predictor (p < 0.05). ASPECTS >6.5 was associated with favorable outcomes (AUC 0.703).
Conclusion: Infarction in the insular cortex and M5 predicts worse outcomes, particularly in MT patients.
Higher ASPECTS (=7) correlates with favorable prognosis, whereas greater infarct volume (=9.5 slices at

admission, =18.5 slices post-treatment) is linked to poor outcomes.
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Clinical Manifestations and the Impact of Immuno-
suppressive Therapy and Thymectomy in Myasthenia
Gravis: A Retrospective Observational Study

Witchayapon Sukpitak

Neurology department of Thammasat University

Abstract

Introduction: Myasthenia Gravis (MG) is a rare autoimmune disease characterized by neuromuscular
junction disruption, primarily associated with acetylcholine receptor (AChR) antibodies. Effective management
strategies include immunosuppressive therapy and thymectomy, though outcomes and treatment patterns
vary.

Objective: To analyze clinical manifestations, laboratory findings, treatment regimens, and outcomes in MG
patients, comparing immunosuppressive versus non-immunosuppressive therapies and thymectomy
versus non-thymectomy interventions.

Materials and Methods: This retrospective observational study included 183 MG patients treated at
Thammasat University Hospital from October 1, 2019, to October 1, 2024. Clinical data, including
demographics, antibody status, therapeutic approaches, and outcomes based on MGFA-PIS scores, were
analyzed using appropriate statistical methods.

Results: Among 183 patients (138 females, 45 males), females exhibited a higher prevalence of MG onset
before 50 years. Generalized MG was significantly more common in patients receiving immunosuppressive
therapy (49.7%), prednisolone-based therapy (70.9%) and those undergoing thymectomy (70.7%). Most
patients (79.2%) received immunosuppressive therapy, predominantly prednisolone-based regimens.
Patients undergoing thymectomy and immunosuppressive therapy had significantly higher frequencies of
minimal manifestations (MM1-MM3) outcomes. AChR antibody positivity was higher in these groups.
Conclusion: Immunosuppressive therapy and thymectomy are integral to MG management, particularly in

AChR antibody-positive patients, achieving favorable clinical outcomes and minimal disease manifestations.
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Efficacy and Safety of Lemborexant Compared to Placebo
in Medical Personnel Rotating Shift Workers: A Rand-
omized, Double-blind, Placebo-controlled Trial

Abisith Dechachongjumroen
Phramongkutklao Hospital

Abstract

Background: The disruption of natural sleep cycles by shift work causes shift work disorder (SWD). SWD
has negative impacts on physical and mental health as well as working performance. The data on using
Lemborexant for improving sleep quality after off shift duty for rotating medical personnel is insufficient.
Objectives: This study aims to evaluate the efficacy and safety of Lemborexant,

in enhancing sleep performance and neuropsychological outcomes among volunteers who were medical
personnel rotating shift workers, diagnosed with SWD.

Materials and Methods: This study was a randomized, double-blind, placebo-controlled trial, contacted at
Phramongkutklao Hospital. The participants were allocated into 2 groups: Lemborexant (5 mg tablet/time)
and placebo (identical to Lemborexant).

The studied medication was taken when the volunteers were off duty and ready to sleep. Sleep
hygiene was introduced to all participants. Parameter from a standardized actigraphy watch and
neuropsychological tests, and Thai version of self-rating questionnaires were compared after treatment.
Results: Total 26 volunteers, 15 in Lemborexant group and 11 in placebo group, were compared. In
Lemborexant group, the sleep efficiency significantly “rose” from 75.0% (SD 5.7) at baseline to 79.4% (SD
2.4), p-value 0.027. In placebo group, the sleep efficiency “dropped” from 76.5% (SD 2.9) at baseline to
75.2% (SD 3.0), p-value 0.04. Sleep efficiency was better after using Lemborexant compared to placebo;
p-value was 0.013. Also, Lemborexant improved other sleep parameters, scores of neuropsychological
batteries, and quality of life. Only 2 and 1 partisans in Lemborexant group and placebo group experienced
side effects which were hypersomnolence, p-value 0.61.

Conclusion: The findings support the safety and benefit of Lemborexant on sleep promoting effect for rotat-

ing medical shift workers during off duty period.
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Simple and Effective OnabotulinumtoxinA Injection
Technique for Hemifacial Spasm

Kuligar Fungpunyaroj
Phramongkutklao Hospital

Abstract

Background: Hemifacial spasm (HFS) can be safely and effectively treated with botulinum toxin (BoNT).
There is ongoing debate over the dosage, duration, and technique of the injections.

Objective: To determine whether fixed-site and fixed-dose BoNT injections for HFS were easy to administer,
safe, efficacious, well-tolerated, and practical.

Methods: In patients with HFS, onabotulinumtoxinA was injected into four distinct locations at orbital
sections of the orbicular oculi muscle at a dose of 5 U/0.1 milliliters. Primary effectiveness was evaluated
following injections using the Thai version of the Hemifacial Spasm Questionnaire-30 (Thai HFS-30).
Secondary efficacy was measured using the 6-point disability rating scale and the self-assessment of
symptom improvement.

Results: At two, four, eight, and twelve weeks after treatment, the mean total Thai HFS-30 score dropped
significantly from 48.88 at baseline t0 9.63, 7.71, 9.41, and 35.06, respectively. At weeks 0, 2, 4, 8, and 12
after injections, there was a statistically significant decrease (p < 0.001) in the mean 6-point disability
rating scale. 71% of patients had improved by more than 80%, 20% by 60-80%, and only 8% by 20-60%,
according to the fourth week’s self-assessment. Furthermore, no patient reported improvement of less than
20%. It is noteworthy that no reports of mouth drooping or ptosis were made.

Conclusion: Significant improvements were observed in several symptom and quality of life measures
following onabotulinumtoxinA injections administered at particular locations and dosages. Many HFS

patients may benefit from this safe, useful, and efficient injection procedure, even with little prior experience.
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A Randomized, Double-blind, Controlled Trial
Comparing Onabotulinumtoxin A with 1% Lidocaine
in Postherpetic Neuralgia

Parinada Kittidanairuk

Phramongkutklao Hospital

Abstract

Background: Postherpetic neuralgia (PHN) is persistent pain that lasts more than three months after the
acute herpes zoster infection has resolved. This study compares the efficacy of botulinum toxin-A and
lidocaine in reducing pain and improving quality of life using a controlled injection technique.

Methods: After patients were blinded and randomly assigned to receive onabotulinumtoxinA subcutaneously
or lidocaine subcutaneously, blind evaluation of the Visual Analog Scale (VAS) as the primary outcome
and secondary outcomes, including pain reduction, quality of life as measured by the EQ-5D-5, and the
need for additional pain-controlled medications, were carried out.

Result: There was no statistically significant difference in the VAS of the two groups; however, the
onabotulinumtoxinA group showed a tendency toward a lower pain score. OnabotulinumtoxinA showed a
statistically significant better than lidocaine group in usual activities domain scores on the EQ-5D-5L at 12
weeks (p = 0.047). Additionally, a higher proportion of patients in the onabotulinumtoxinA group reported
pain reductions of 30% or more.

Conclusion: For people with PHN, both onabotulinumtoxinA and lidocaine are effective, safe, and
relatively simple to inject. OnabotulinumtoxinA improved quality of life and reduced pain slightly more than

lidocaine when both were injected subcutaneously.
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Belief and Mindset in Thai People with Epilepsy

Pornpiroon Muangsiri

Phramongkutklao Hospital

Abstract

Introduction: Epilepsy is a common condition with significant morbidity. It was found that managements for
individuals with epilepsy are influenced by religious and cultural beliefs. We aimed to identify beliefs and
their relationship to the seizure outcome among Thai patient with epilepsy.

Objective: To identify the frequency of beliefs regarding epilepsy and their relationships to seizure outcome.
Materials and Methods:This cross-sectional study was conducted at Neurology Division of Phramongkutklao
Hospital. Consecutive adult epilepsy patients who consented to the study were enrolled. The participants
completed a structured questionnaire regarding epilepsy etiologies, triggers, behaviors and managements.
Results: Total of 70 patients were enrolled, average age of 52.0-year-old, 37 patients (52.9%) were
women. Thirty-nine (55.7%) graduated with at least a bachelor’s degree; 68 (97.1%) were Buddhism; 39
(55.7%) were living in rural area. There were 33 patients (47.1%) who had inactive seizure at least 4 weeks
and 37 patients (52.9%) who had ongoing seizures. Compared between the inactive seizure group and
the ongoing seizure group, it was found that patients in the inactive seizure group significantly lived in
Bangkok more than the ongoing seizure group: 19 (57.6%) versus 12 (32.4%), (p = 0.035). In addition, the
inactive seizure group had a significantly higher educational level than the ongoing seizure group: 24
(72.7%) versus 15 (40.5%), (p = 0.007). There was no significant about the superstitions and beliefs
regarding etiology, triggers, general knowledge and treatments between the inactive seizure group and
the ongoing seizure group.

Conclusion: The superstitious or beliefs are uncommon in Thai people with epilepsy. Epilepsy outcome is

correlated with high education.
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Efficacy of Folic Acid Combined with Atorvastatin in
Lowering Lipid Level and Preventing Complications in
Acute Ischemic Stroke Patients: A Randomized Control
Trial; An Interim Analysis

Saowaluck Jangjaicharoen

Phramongkutklao Hospital.

Abstract

Background: Lowering lipid levels, particularly achieving an LDL of less than 70 mg/dL, is critical for
preventing secondary strokes. A recent study demonstrated the benefits of combining folic acid with
pravastatin to reduce LDL levels in patients who have experienced ischemic strokes. Given its rarity of
toxicity and classification as a National Essential Drug, we are interested in adding folic acid to
atorvastatin to enhance its lipid-lowering effects and decrease post-stroke complications.

Objective: This study aims to evaluate the efficacy of folic acid in comparison to a placebo when combined
with atorvastatin. The primary outcome is achieving an LDL level of less than 70 mg/dL within six months.
Secondary outcomes include assessments of other lipid profiles, homocysteine, hs-CRP, and clinical
assessments.

Methods: Ischemic stroke patients were randomized and double-blinded to receive either folic acid(5mg)
or a placebo. All participants were required to take atorvastatin(40mg) and were followed for six months.
Lipid profiles, hs-CRP, and Modified Ranking Scale (MRS) were measured at two weeks, three months,
and six months. Homocysteine, the Stroke Impact Scale (SIS), and the MoCA test were conducted at three
and six months.

Results: A total of 57 participants were enrolled in the study, but only 37 completed the trial. Among these,
nine out of 37 participants (24.32%) achieved the primary outcome; however, there was no significant
difference between the intervention and control groups (p-value 0.395, 95% CI: 0.4-8.8). MRS, SIS, and
MoCA tests tend to improve over time. The laboratory profiles and clinical complications were not
significantly different between the two groups.

Conclusion: This interim analysis had not shown the additional benefits of folic acid when combined with

atorvastatin. The efficacy of folic acid should be further investigated.
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Efficacy of A Mobile Application to Improve Anti-sei-
zure Medication Adherence in Uncontrolled Epileptic
Patients

Thanakrit Aromchien

Ramathibodi Hospital

Abstract

Introduction: A mobile application has potential to improve anti-seizure medication (ASM) adherence.
Objectives: To determine the efficacy of a mobile application to improve ASM adherence in uncontrolled
epileptic patients.

Materials and Methods: From October 1, 2024, to January 15, 2025, a prospective study was conducted
at Ramathibodi Hospital. Inclusion criteria were age = 18 years old with history of ASM nonadherence, and
recent seizure within 3 months. The compliance of ASM was compared before and after using the
application at a 30-day follow-up. The Medication Adherence Scale for Thais (MAST) and a number of
seizures were used as primary and secondary outcomes, respectively. We evaluated its efficacy and
accuracy by seizure control and absolute pill count, respectively.

Results: Twelve patients with mean age of 29.25+7.71 years were eligible for analysis. Most of them were
female (66.67%) with median number of seizures 1.5 times per month and using at least two ASMs. For
primary outcome, mean MAST was significantly increased from baseline to follow-up (32+1.54 vs 37.42+2.11;
p < 0.001). The number of seizures during pre- and post-intervention were significantly different. But the
median number of seizures did not show any difference [1.5 (1, 4.5) vs. 1.5 (0, 2.5); p < 0.012]. Five patients
(41.67%) had seizure freedom at 30 days follow-up. The absolute pill count was 94.67+4.77%. Five patients
with seizure freedom had 100% absolute pill count.

Conclusion: This mobile application has shown some effects on improving self-management and seizure

control in non-adherence patients. A larger study is needed to evaluate its efficacy.
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Localization of Riddoch Phenomenon Using Magnetic
Resonance Imaging

Suphakarn Kimavaha

Ramathibodi Hospital

Abstract

Background: The Riddoch phenomenon refers to the ability of individuals with homonymous hemianopia
to consciously perceive preserved visual motion within their blind field of vision. A direct pathway
connecting the lateral geniculate nucleus and V5 underlies the Riddoch phenomenon. By using diffusion
tensor imaging, a recent study found a correlation between the connectivity fiber density between the
Riddoch phenomenon and the contralateral lateral geniculate nucleus and V5 tract. The Riddoch
phenomenon is the difference between the performance of motion perimetry and static perimetry. Aim To
evaluate a correlation between specific neuroanatomical regions and the Riddoch Phenomenon.
Methods: This retrospective study was conducted at a single center involving adults aged 18 years and
older who had homonymous visual field defects resulting from a stroke. We reviewed electronic medical
records, visual field records, and brain MRI data collected between October 2019 and September 2024.
Results: The study involved fifty-six patients who had homonymous hemianopia as a result of a stroke. The
calculated polychoric correlation coefficient of 0.436 between the preserved V5 area and the Riddoch
phenomenon suggests a moderate positive relationship. In a subgroup analysis, a multiple logistic regression
revealed that patients with unilateral V5 lesions were 21.94 times more likely to experience the Riddoch
phenomenon compared to those without such lesions (P-value = 0.005).

Conclusion: While the visual pathway is an extensive network involving many higher cortical areas, these

findings highlight the crucial role of V5 in detecting movement.
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Clinical Characteristics and Outcomes in Minor Ischemic
Stroke Patients with Negative Diffusion-weighted Imaging
Compared with Positive Diffusion-weighted Imaging.

Krittika Kiratimethanon

Ramathibodi Hospital

Abstract

Background: Stroke is a major global cause of mortality and disability, necessitating rapid diagnosis and
treatment. Diffusion-weighted imaging (DWI) is highly sensitive for detecting acute ischemic stroke (AlS);
however, up to 6.8% of AlS cases and 40-60% of minor strokes may be DWI-negative. Limited research
exists on the prognosis of DWI-negative cases, particularly in the Thai population. This study aims to
enhance treatment strategies by assessing clinical outcomes in DWI-negative and DWI-positive minor
ischemic stroke patients.

Methods: This retrospective, single-center study reviewed medical records, MRI findings, and laboratory
investigations. Patients were categorized into DWI-negative and DWI-positive groups, with comparisons
made using univariate and multivariate analyses, particularly for mRS and National Institutes of Health
Stroke Scale (NIHSS) scores.

Results: A total of 200 patients were analyzed (mean age: 66.8 years; predominantly male). The median
initial NIHSS score was 3. Lacunar syndrome was the most common presentation (74.5%), with motor
weakness reported in 29%. The median time from stroke onset to MRI was 48 hours. DWI-negative patients
(20.5%) had significantly more sensory symptoms (48.8% vs. 27%, p = 0.013) and a higher prevalence of
small vessel occlusion (80% vs. 73%, p = 0.098). At 3 months, severe disability (MRS 3-6) was more
common in DWI-positive patients (18.2%) than in DWI-negative patients (2.4%) (RR 7.47, 95% Cl 1.04-53.28,
p =0.012).

Conclusion: DWI-negative ischemic stroke was prevalent in minor IS patients and was significantly

associated with better prognostic outcomes, highlighting the potential role of DWI in stroke management.
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Quantitative Sensory Testing Values and Patterns in Normal
and Pathological Populations: Insights from Peripheral
and Central Nervous System Lesions

Pornpawee Panja

Ramathibodi Hospital
Abstract

Introduction: Quantitative Sensory Testing (QST) is a non-invasive method for evaluating small fiber
neuropathy and has commonly been used in clinical practice. Typically, QST normative values are derived
from Western populations, leading to a significant gap in data applicable to Asian demographics,
particularly the Thai population.

Objectives: This study aimed to establish localized normative values for the Thai population and to analyze
QST'’s application in the central nervous system (CNS) and peripheral nervous system (PNS) lesions.
Materials and Methods: In this prospective study. 100 Thai participants underwent QST to measure cold
temperature threshold (CTT), warm temperature threshold (WTT), cold induced pain threshold (CIP), and
heat induced pain threshold (HIP). A subsequent analysis focused on identifying data and pattern
associated with CNS and PNS lesions.

Results: The participant cohort consisted of 77 females and 23 males, with a mean age of 45 years. The
mean normal QST values for CTT/WTT/CIP/HIP in the right thenar, left thenar, right dorsum of the foot, and
left dorsum of the foot were 29.02, 28.64, 25.64, 25.58 / 34.79, 35.19, 40.38, 40.99 / 18.63, 20.11, 18.66,
17.93 and 41.67, 41.01, 45.88, 46.23 respectively and showed variations in QST values based on age,
genders and body sites testing. However, no distinct QST patterns were observed in CNS and PNS lesions.
Conclusion: This study successfully establishes QST reference values for the Thai population. However,
no specific patterns were identified in CNS and PNS lesions. Therefore, additional diagnostic modalities

are necessary for accurate diagnosis in these groups.
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Nutritional Status in Multiple Sclerosis, Neuromyelitis
Optica Spectrum Disorder, and Myelin Oligodendrocyte
Glycoprotein Antibody-Associated Disease Patients at
Siriraj Hospital

Teerawat Koosirirat

Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Abstract

Introduction: Central nervous system inflammatory demyelinating diseases (CNSIDDs), including multiple
sclerosis (MS), neuromyelitis optica spectrum disorder (NMOSD), and Myelin Oligodendrocyte
Glycoprotein Antibody-Associated Disease (MOGAD), have been linked to malnutrition in previous studies.
However, there is still a lack of data for the Thai CNSIDD population and a direct comparison between MS,
NMOSD, and MOGAD patients.

Objectives: To assess the prevalence of malnutrition among patients with CNSIDD, compare malnutrition
rates and quality of life in patients with relapsing disease, explore the relationship between malnutrition
and quality of life, and identify factors associated with malnutrition in this patient population.

Materials and Methods: This questionnaire-based cross-sectional study was conducted at Siriraj Hospital
from January 2022 to December 2024. The inclusion criteria of this study were patients aged over 18 years
with MS, NMOSD, or MOGAD within 3 months from the first symptoms were recruited to be evaluated for
a Mini-nutritional assessment (MNA) and 36-item Short Form Survey (SF-36) and follow-up evaluation at 3
months. The previously diagnosed patients who were stable for more than 3 months would only be
evaluated for MNA and SF-36 as the first follow-up. Factors including demographic data, disease duration,
severity, Mini Nutritional Assessment (MNA) scores, and quality of life assessed by SF-36 were analyzed.
Results: This study consisted of 222 (105 NMOSD, 100 MS, and 17 MOGAD) patients, with an average
age of 46.19 (SD 15.15) years old, and 188 (84.7%) females, with 18 patients having relapse within 3
months from the onset. Overall, 45.90% of patients were at risk of or had definite malnutrition. MOGAD
patients exhibited a higher risk of malnutrition, although there were no statistically significant differences
in MNA scores among the patient groups (p = 0.331). The relapse group showed no significant differ-
ences in weight, BMI, EDSS, MNA scores, nutritional status, or SF-36 between initial and three-month
follow-up evaluations. Correlation analysis revealed significant negative relationships between MNA scores
and age, BMI, and EDSS, as well as between SF-36 scores and age, EDSS, and MNA.

Conclusion: Individualized nutritional support and monitoring are essential components of comprehensive
care for individuals with demyelinating diseases to enhance their health outcomes and quality of life. Future
studies should focus on exploring the underlying causes of nutritional deficiencies in these populations

and developing tailored dietary strategies to mitigate these risks effectively.
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The Clinical Study of Early-Onset Dementia in Sirira;
Hospital : A Retrospective Single Centre Study and
Literature Review

Poranat Lapdechoa

Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Abstract

Introduction : Early-onset dementia (EOD), characterized by symptom onset before age 65, significantly
impacts individuals during their productive years. The condition’s relative rarity and complex clinical
manifestations present unique challenges for patients and their families, necessitating a comprehensive
understanding to develop effective support and intervention strategies.

Objective : This study analyzes clinical characteristics and subtype correlations among patients with EOD
at Siriraj Hospital since 2014, focusing on variations in clinical presentations and Goldman scores.
Materials and Methods : This retrospective study examined medical records of 125 patients diagnosed
with dementia at the EOD clinic. The analysis encompassed demographic characteristics (age, sex,
education level), age of symptom onset, eight categories of clinical presentations, duration of symptoms
prior to diagnosis, and Goldman scores.

Results : The study population demonstrated a mean age of 60.6 years, with an average symptom onset
at 59.0 years; female patients constituted 61.6% of the cohort. Predominant clinical manifestations
included social symptoms (119 patients, 95.2%) and cognitive symptoms (119 patients, 91.2%), followed
by affective and behavioral symptoms (29 patients, 23.2%). Most patients (58 patients, 46.4%) presented
with multiple affected domains, with symptoms typically persisting for approximately one year before
diagnosis. Upon subtype reclassification, early-onset Alzheimer’s disease emerged as the predominant
diagnosis (53.6% of cases), with most patients exhibiting Goldman scores of 4 (61.6%).

Conclusion : These findings emphasize the critical need for enhanced awareness and refined diagnostic
strategies for EOD. Prompt identification and intervention are essential not only for optimizing patient

outcomes but also for mitigating caregiver burden.

79



80

21sasUs:ananentiiuds:inelng Vol 41 « NO.3 » 2025

Eye Movement Disorders in Central Nervous System
Demyelinating Diseases: A Single-Center Cross-Sectional
Study

Peerawat Thavonlun

Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Abstract

Background: Immune-mediated lesions in demyelinating diseases can affect various parts of the central
nervous system (CNS), leading to distinct clinical phenotypes and disability. Eye movement abnormalities,
commonly observed in these conditions, reflect disruptions in neural pathways and correlate with
neurological disability.

Objectives: To study the prevalence and clinical features of eye movement abnormalities in CNS
demyelinating diseases.

Methods: We conducted a prospective cross-sectional study at the Multiple Sclerosis and Related
Disorders Clinic, Siriraj Hospital, between July 2023 and November 2024. Patients with relapsing-remitting
multiple sclerosis (RRMS), seropositive neuromyelitis optica spectrum disorders (NMOSD), and myelin
oligodendrocyte glycoprotein antibody-associated disease (MOGAD) were included, excluding those
within 6 months of a recent attack. Comprehensive neurological and ophthalmological evaluations,
including qualitative video ocular motor recording, were performed.

Results: This study analyzed 149 patients with CNS demyelinating diseases (65 MS, 69 AQP4+ NMOSD,
15 MOGAD). MS had earlier onset, while NMOSD showed the worst visual acuity and more severe field
abnormalities. MOGAD had thinner retinal thickness and higher brain volumes. Eye movement
abnormalities were 80.5%, with MS showing more dissociated abducting nystagmus (10.8%) while NMOSD
had the worst visual acuity and more severe visual field abnormalities, MOGAD more exotropia. Nystagmus
correlated with earlier onset (29.5 vs. 37.1 years, p=0.007), more attacks (3 vs. 2, p=0.015), worse visual
outcomes (p=0.041).

Conclusion: Eye movement abnormalities, especially pursuit and saccadic dysfunction, are common in
CNS demyelinating diseases with various specific characteristics. Nystagmus is also linked to early

detection and correlates with the number of attacks and functional outcomes.



Vol 41 * NO.3 * 2025 Thai * Journal * of ® Neurology

Adherence to Continuous Positive Airway
Pressure (CPAP) for Treatment of Obstructive Sleep
Apnea (OSA) in Individuals with Cognitive Decline:
A Retrospective Cohort Study

Anantachai Tonprasert

Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Abstract

Introduction: Obstructive Sleep Apnea (OSA) is a common condition associated with significant health
complications, with Continuous Positive Airway Pressure (CPAP) therapy as the primary treatment.
However, adherence to CPAP remains a challenge, particularly in elderly patients with cognitive decline.
Objectives: This study aimed to assess CPAP adherence and residual apnea-hypopnea index (AHI) in
patients with normal cognitive function versus cognitive decline and to explore the impact of demographic
factors and comorbidities on adherence.

Materials and Methods: A retrospective cohort study included 64 OSA patients undergoing CPAP therapy
between June 2022 and March 2022. Patients were grouped based on Montreal Cognitive Assessment
(MoCA) scores (normal: >25; cognitive decline: <25). CPAP adherence (=4 hours/night or =70% of nights)
and residual AHI were compared at the initial and 3—-6 months follow-up.

Results: At the initial follow-up, patients with normal cognition had significantly higher adherence for 24
hours/night (87.5% vs. 65.6%, p = 0.039). No significant differences were observed in residual AHI <5 (p
=0.756) or adherence for 270% of nights (p = 0.095). At 3-6 months, adherence and residual AHI outcomes
were similar between groups. Education level influenced early adherence (p = 0.029), but multivariate
analysis showed no independent effect. Comorbidities, including diabetes, hypertension, and
dyslipidemia, had no significant impact on adherence

Conclusion: Cognitive function and education level influence early CPAP adherence, while long-term
adherence appears unaffected. Targeted interventions are necessary to support adherence, particularly

in cognitively impaired populations, to optimize OSA treatment outcomes.
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Comparison of Whole-body Muscle Imaging Findings
between GNE Myopathy and Other Young Adult-onset
Hereditary Myopathies

Suppakorn Yamutai

Faculty of Medicine, Prince of Songkla university

Abstract

Introduction: GNE myopathy is a rare young adult-onset autosomal recessive hereditary myopathy which
gradually progressed with the distal leg’s onset. The diagnostic pearls to differentiate GNE myopathy from
other young adult-onset. hereditary myopathies could not rely solely on clinical features, but MRI offers
additional benefits.

Objectives: This retrospective neuromuscular clinic registry-based cohort aimed to differentiate the
whole-body muscles MRI between GNE myopathy and other young adult-onset hereditary myopathies.
Materials and Methods: The fatty tissue replacement was evaluated by 5-sclae system in T1W and proton
density fat fraction in DIXON, and the inflammation was evaluated by STIR images. The data was
illustrated by heat map for the GNE myopathy group and was compared between two groups with the
statistically significant p-value of 0.05.

Results: The prominent fatty tissue replacement in specific muscles with subtle active inflammation in GNE
myopathy. The quadriceps and latissimus dorsi were spared in the advanced stage. The tongue muscle
was mildly affected in all stage of the disease. There were potential distinctive muscles in GNE myopathy,
which are different from other young adult-onset hereditary myopathy, including lumbar extensor, psoas,
gluteus minimus, adductor longus, abdominal belt muscle, gastrocnemius medialis, soleus, tibialis
anterior, tibialis posterior and the flexor digitorum longus.

Conclusion: This comparative study of the whole-body MRI between GNE myopathy and other young
adult-onset hereditary myopathy found the novel findings. Apart from the quadriceps sparing concept in

GNE myopathy, we also found Latissimus dorsi sparing even in the advance stage of the disease.
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Comparative Proteomic Analysis of Astrocytoma
Tissues from Patients with and without Seizures

Thanakorn Khaosuwan

Faculty of Medicine, Prince of Songkla University

Abstract

Introduction: Astrocytoma is a common type of glioma and a frequent cause of brain tumour-related
epilepsy. Although the link between glioma and epilepsy is well established, the precise mechanisms
underlying epileptogenesis in astrocytoma remain poorly understood.

Objectives: Evaluate the differences in protein expression between patients with astrocytomas who do and
do not experience seizures.

Methods: Proteomic analysis of astrocytoma tissue from patients with and without seizures was performed
by using mass spectrometry-based techniques.

Results: We detected 131 differentially expressed proteins (42 upregulated and 89 downregulated).
Proteins upregulated in patients with seizures were mostly related to an increase in energy metabolism.
Proteins downregulated in patients with seizures included those involved in trans-synaptic signalling and
gamma-aminobutyric acid synaptic transmission. Interestingly, comparison of protein expression profiles
from our cohort with those from a previous study of patients with epilepsy due to other causes showed that
the collapsin response mediator protein family of axonal growth regulators was highly expressed only in
patients with seizures due to astrocytomas.

Conclusions: Proteomic analysis revealed distinct molecular signatures in astrocytoma patients with
epilepsy, mainly by upregulation of energy metabolism pathways and downregulation of inhibitory
neurotransmission, suggesting potential therapeutic value in GABAergic enhancement drug. The
CMRP-related pathways represent the most likely pathophysiological cause of epilepsy only in patients
with astrocytoma. Further studies of the proteins identified here are required to determine their potential

as biomarkers and therapeutic targets.
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Factors Associated with Acute Symptomatic Seizure
Occurrence Among Patients with Posterior Reversible
Encephalopathy Syndrome

Siriporn Lin

Faculty of Medicine, Prince of Songkla University

Abstract

Introduction: Seizures occur in 66%-81% of PRES patients, often presenting as self-limited seizure;
however, some patients develop repetitive seizures or status epilepticus.

Objectives: To define the factors associated with acute symptomatic seizure of PRES patient in Thai popu-
lation.

Methods: This retrospective cohort study enrolled PRES patients admitted to the Songklanagarind hospital
between 2006 and 2019. Seizure characteristics, baseline characteristics, clinical presentations,
precipitating factors, neuroimaging characteristics were compared between the seizure and non-seizure
groups. Factors with p-value <0.05 in the univariate analysis were entered into the multivariate logistic
regression analysis to determine the factors associated with seizure occurrence.

Results: Among 136 PRES patients, acute symptomatic seizures occurred in 50%, with 98.5% occurring
within 14 days, predominantly at presentation (82.4%) as single convulsive seizures (55.9%). In univariate
analysis, the seizure group had a higher prevalence of Glasgow coma scale score of 0-13, preeclampsia,
autoimmune and frontal lesions than the non-seizure group. In contrast, the seizure group had a lower
prevalence of headache. In the multivariate logistic regression analysis, the acute symptomatic seizure
occurrence directly associated with preeclampsia (adjusted odds ratio (aOR) 6.426, 95% confidence in-
terval (Cl) 1.450-27.031, p = 0.016) and autoimmune disease (aOR 4.962, 95% Cl 1.283- 18.642, p =
0.025), while headache showed a reverse association (aOR 0.310, 95% Cl = 0.158-0.721, p = 0.008).
Conclusion: Acute symptomatic seizure occurred in a half of patients with PRES in this cohort. Preeclamp-
sia and autoimmune disease were directly associated with seizure occurrence, while headache showed

a reverse association.
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Predictive Factors for Developing Epilepsy after Auto
immune Encephalitis in Neurological Institute of Thailand

Chalee Veeratanaporn

Department of Neurology Neurological institute of Thailand

Abstract

Background: Autoimmune encephalitis (AE) is a group of conditions that occur when the immune system
mistakenly attacks brain cells, causing swelling and a variety of symptom, including seizure. Post-autoim-
mune encephalitis epilepsy (PAEE) is defined as having at least one unprovoked seizure that occurs at
least 6 months after the resolution of AE and within one year of the onset of AE. Nevertheless, the risk
factor of develop PAEE remain unclear.

Objective: To identify risk factors associated with development of PAEE and associated outcome at 6 month
follow up.

Methods: A retrospective cohort study of adult patients diagnosed with AIE between 1st May 2018 and
31st May 2024 at The Neurological Institute of Thailand. Baseline characteristic, laboratory results,
treatment regimens and outcomes were collected. We divided the patient to PAEE group and non-PAEE
group. Comparison between groups using the Chi-square test and Fisher’s exact test. Data analysis using
SPSS for window, version 17.0

Results: Of 65 AE patients, 8 develops PAEE with median age of 34.5 years [IQR,29.25-54.5], the early
seizure present was 100% (8 of 8) and 75% (6 of 8) were treated with IVMP + second line therapy compare
to 26 year [20-59], 61.4% (35 of 57), 12.3 % (7 of 57) in non PAEE group respectively. The treatment with
IVMP alone increased risk of PAEE (OR 19.047, [2.35-154.56], p=0.006). The poor prognosis outcome
associated with nosocomial infection and absence of maintenance immunotherapy.

Conclusion: The treatment with IVMP without second line drug is the predictive factor of development of

PAEE in Thai population.
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Clinical Outcomes of Mechanical Thrombectomy
between Computed Tomography Perfusion versus Non
-contrast Computed Tomography Selection in Patients
with Anterior Circulation Large Vessel Occlusion at
Neurological Institute of Thailand

Nutpipat Sappayanon

Division of Neurology, Neurological Institute of Thailand

Abstract

Background : A previous study compared the benefits of CT perfusion (CTP), MRI, and non-contrasted CT
(NCCT) in large vessel occlusion (LVO) in anterior circulation cerebral ischemia but did not show a
significant benefit of CTP over NCCT.

Method : We conducted a single-center, bi-directional cohort study by reviewing medical records using
a database from the Neurological Institution of Thailand to identify the functional outcomes and
complications of acute anterior circulation LVO stroke patients who received mechanical thrombectomy
(MT) selected by NCCT with CT angiogram (CTA) and CTP. Our primary outcome is the functional
independent defined as mRS 0-2 at 90 days after MT.

Result : 304 patients were included with 245 patients underwent NCCT + CTA selection and 59 patients
undergone CTP selection before MT. After adjustment for confounder, there was no difference in 90 days
functional independent (MRS 0-2) between patient selection with NCCT + CTA and CTP (NCCT + CTA
55.1% vs CTP 62.7%, adjusted odd ratio [aOR] 1.37[0.74 — 2.52]). There was significantly high
asymptomatic intracerebral hemorrhage in CTP group compared with NCCT + CTA group (NCCT + CTA
35.1% vs CTP 67.8%, aOR 1.87[1.02 - 3.42]). However, no significant difference in symptomatic
intracerebral hemorrhage between two groups (NCCT + CTA 13.5% vs CTP 13.6%, aOR 1.40[0.59 — 3.34])
Conclusion : In patients with anterior circulation LVO undergoing MT selection by NCCT + CTA yielded no

significant different in clinical outcome and safety outcomes compared with CT perfusion study.
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Predictor Outcome 1n Cryptogenic New-onset
Refractory Status Epilepticus

Peerapon Watchalayann

Division of Neurology, Neurological Institute of Thailand

Abstract

Introduction: New-onset refractory status epilepticus (NORSE) occurs in patients without prior epilepsy or
relevant neurological conditions, characterized by refractory status epilepticus without a clear cause upon
initial evaluation. Cryptogenic NORSE is diagnosed when no cause is identified after extensive evaluation.
This study investigates prognostic factors and long-term outcomes in cryptogenic NORSE patients treated
at the Neurological Institute of Thailand.

Objectives: To compare clinical and demographic variables between patients with favorable (MRS < 3)
and unfavorable (MRS = 3) outcomes at 12 months post-onset and identify factors influencing treatment
efficacy.

Materials and Methods: A retrospective cohort study using medical records from June 1, 2016, to October
15, 2023. Patients were classified as cryptogenic NORSE based on inclusion and exclusion criteria.
Clinical and demographic variables and treatment outcomes were assessed through medical records and
telephone interviews. Statistical analysis was performed using SPSS.

Results: Out of 153 patients with status epilepticus, 20 met the criteria for cryptogenic NORSE. Nine
patients (45%) had favorable outcomes (MRS < 3), and 11 (55%) had unfavorable outcomes (mRS > 3).
Lower CSF white blood cell count (unfavorable group median 3.0 cells/cu.mm compared to favorable group
median 8.0 cells/cu.mm, p = 0.023) and higher anesthetic drug use (unfavorable group median 3.0
compared to favorable group median 1.0, p = 0.006) were significant predictors of poor outcomes. Mortality
was 30% (6/20), primarily due to infections, with survivors (14/20) experiencing epilepsy (100%), memory
impairment (71%), and psychiatric issues (21%).

Conclusion: Cryptogenic NORSE is associated with high morbidity and mortality. However, approximately
50% of patients may achieve a favorable functional outcome. Factors associated with poor prognosis in-

clude lower CSF white blood cell counts and a higher number of anesthetic agents used.
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Clinical Characteristics and Treatment Outcomes 1n
Myasthenia Gravis (MG) focusing on Antibodies Status
at Neurological Institute of Thailand.

Pharunyu Thaksatechawut

Division of Neurology, Neurological Institute of Thailand

Abstract

Background: Myasthenia gravis (MG) is an autoimmune disorder that affects neuromuscular transmission,
leading to muscle weakness and fatigue. Most cases of MG involve antibodies targeting acetylcholine
receptors (AChR), but some cases involve antibodies against muscle-specific kinase (MuSK). This study
aims to explore the clinical characteristics and treatment outcomes of patients with anti-MUSK MG and
compare them with anti- AChR MG and seronegative MG cases.

Methods: A retrospective descriptive observational study was conducted by reviewing the medical records
of MG patients from January 1st, 2016, to September 30th, 2023. Patients were categorized into
AChR-positive, MuSK-positive, and seronegative MG (SNMG) groups. Descriptive and comparative
statistics were used to analyze clinical symptoms, and treatment outcomes at 12 months post-treatment

Results: Eighty-six patients were included in the study: 73 were AChR-positive, 9 were MuSK-positive, and
4 were SNMG. Most patients were female. MuSK-positive cases exhibited more severe respiratory
involvement and a higher risk of crisis, whereas AChR-positive patients displayed a broader range of
symptoms. SNMG was characterized by ptosis and fatigue. Remission occurred in 22.2% of MuSK-positive
patients treated with rituximab, but none in AChR-positive or SNMG cases. At 12 months, improvement
was observed in 77.8% of MuSK, 68.5% of AChR, and 100% of SNMG patients. Worsening was more
frequent in MuSK-positive cases (22.2% at 12 months).

Conclusion: MuSK-positive MG showed better outcomes with rituximab, achieving remission in some
cases, while AChR-positive and SNMG patients had no remission. SNMG demonstrated the most
favorable improvement rates. Tailored, subtype-specific treatments are essential to optimize outcomes and

manage severe symptoms, particularly in MuSK-positive MG.



Vol 41 * NO.3 * 2025 Thai * Journal * of ® Neurology

Characteristic of Clinical Presentation and Treatment
Responsiveness of Nodal/paranodal Neuropathy
Compared with Seronegative Chronic Inflammatory
Demyelinating Polyradiculoneuropathy (CIDP)

Sakdithach Rungruangsri
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Abstract

Introduction: Nodal/paranodal neuropathy is an autoimmune disorder targeting nodal or paranodal proteins,
including NF155, CNTN1, and CASPR1, which are essential for maintaining proper nerve conduction. While
its symptoms resemble those of CIDP, nodal/paranodal neuropathy presents unique diagnostic and
therapeutic challenges. This study addresses the lack of research on this condition in Thai patients by
exploring its clinical features, diagnostic hurdles, and treatment outcomes in this population.

Objective: This study aims to compare the clinical characteristics, laboratory findings, and treatment
responsiveness of nodal/paranodal neuropathy with those of seronegative Chronic Inflammatory
Demyelinating Polyneuropathy (CIDP).

Materials and Methods: This case-control study analyzes the clinical presentations and treatment
responses of patients with nodal/paranodal neuropathy and seronegative CIDP. Data were collected at
baseline and during follow-ups at 1, 3, and 6 months to evaluate treatment outcomes and disease
progression.

Results: Sensory ataxia was more prevalent in the nodal/paranodal neuropathy group compared to the
seronegative CIDP group. Both groups demonstrated similar responses to steroids, with or without
immunosuppressive drugs, but nodal/paranodal neuropathy did not respond to 1VIg treatment.
Conclusion: Sensory ataxia is a distinguishing feature of nodal/paranodal neuropathy. While steroids and

rituximab are effective treatment options, IVIg is ineffective in managing this condition.
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Cardiac Autonomic Dysfunction in Patients with Multiple
System Atrophy and Spinocerebellar Ataxia: A Com-
parative Study and Distinctive Machine Learning Model

Praewchompoo Sathirapanya

Neurological Institution of Thailand

Abstract

Introduction: Cardiac autonomic function assessment in multiple system atrophy-cerebellar subtype
(MSA-C) and spinocerebellar ataxia (SCA) using heart rate variability (HRV) during both at rest and deep
breathing (DB) has been rarely systematically studied. Also, none has used machine learning (ML) process
to construct the distinctive model to help differentiate these conditions.

Objective: To assess the differences of HRV parameters between MSA-C and SCA and their age-matched
normal controls and also to use the supervised ML to construct the distinctive model.

Methods: Patients with either MSA-C or SCA, along with their respective 1:1 age- matched normal controls
were recruited from the Neurological Institute of Thailand (NIT) during Dec 2023 to Jun 2024. Recording
with Polar® H10 chest strap, 5-minute each during at rest and DB, was performed in all participants. Time
and frequency domain HRV parameters were compared between the diseases and their controls, and also
between the two disease conditions. ML with different methods was then employed to find best distinctive
model.

Results: Forty-four patients including 22 MSA-C and 22 SCA, and 44 normal controls were included for
analysis. Most HRV parameters in both MSA-C and SCA were significantly lower than controls. Percentage
change of the HRV values during DB as compared with at rest was comparable between SCA and their
controls, but significantly different for MSA-C. Top-performing model was constructed with a recall
(sensitivity) of 0.94, 0.88 and 0.86 for controls, MSA-C and SCA, respectively. Corresponding precision
(positive predictive value) was 1.00, 0.88 and 0.75 and F1 score was 0.97, 0.88 and 0.80, respectively.
Conclusion: Cardiac autonomic functions, both sympathetic and parasympathetic systems, were impaired
in MSA-C and SCA, more pronounced in MSA-C. Baseline HRV at rest disclosed a preferential parasym-
pathetic loss in SCA, whereas a less efficient sympathetic activity was demonstrated during DB in MSA-C.

Distinctive model using HRV data is promising but required further valid
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Comparison of Visual Outcomes in Patients with AQP4-
IgG Positive, MOG-IgG Positive, and Double Seronega-
tive Optic Neuritis after Severe Optic Neuritis

Rawipreeya Laosirirat

Neurological Institution of Thailand

Abstract

Objectives: To compare longitudinal visual outcomes in patients with severe visual impairment due to
optic neuritis who are positive for Aquaporin-4 immunoglobulin G (AQP4-1gG), Myelin oligodendrocyte
glycoprotein-immunoglobulin G (MOG-IgG), or are double seronegative.

Introduction: Optic neuritis often has an idiopathic origin, yet clinical data on idiopathic autoimmune-
mediated optic neuritis remains sparse. Previous studies have predominantly focused on visual acuity at
specific post-treatment time points, lacking longitudinal comparisons.

Material and Methods: We conducted a retrospective longitudinal study at the Neurological Institute of
Thailand, analyzing visual outcomes in three patient subtypes presenting with severe visual impairment
(defined as best corrected visual acuity [BCVA] of 20/200 or worse) between June 2020 and May 2023.
Visual outcomes were assessed based on time to achieve good visual recovery (defined as >66.66%
improvement in BCVA from after the attack to baseline) and complete visual recovery (defined as BCVA
returning to baseline).

Results: A total of 30 patients with 45 affected eyes were included. Individual eyes were analyzed
independently including AQP4-IgG (n=10), MOG-IgG (n=5), and double seronegative (n=30).
Demographic data revealed a predominantly female population with a median age of 39 years old, with
the first episode of optic neuritis. The median BCVA at nadir was 1.7 (logMAR). Using MOG-IgG as a
comparator, hazard ratios for complete visual recovery were 0.158 (P=0.135) for the AQP4-IgG subtype
and 0.421 (P=0.288) for the double seronegative subtype. Regarding good visual recovery, the hazard
ratios for the AQP4-IgG subtype and double seronegative subtype were 0.187 (P=0.013) and 0.189
(P=0.005), respectively, compared to the MOG-IgG subtype. Notably, all MOG-IgG cases achieved good
visual recovery, compared to less than 50% of AQP4-IgG and double seronegative subtype.

Conclusion: Most cases of non-multiple sclerosis (non-MS) optic neuritis demonstrated recovery within
three months. The MOG-IgG subtype exhibited the most favorable visual prognosis, and the shortest

recovery time compared to the AQP4-IgG subtype and the double seronegative subtype.
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Clinical Feature and Treatment Outcomes of Necrotizing

Autoimmune Myopathy in Neurological Institute of
Thailand

Sirilux Angsuwattanakul

Neurological Institute of Thailand

Abstract

Background: Necrotizing autoimmune myopathy (NAM) is a rare and severe subtype of idiopathic
inflammatory myopathies (1IM), characterized by muscle necrosis, profound weakness, and elevated serum
CKlevels. NAM is classified into three subtypes: anti-signal recognition particle (anti-SRP) associated NAM,
anti-3-hydroxy-3-methylglutaryl-coenzyme A reductase (anti-HMGCR) associated NAM, and seronegative
NAM. Anti-SRP associated and seronegative NAM are associated with severe proximal muscle weakness
and systemic complication such as cardiac and respiratory involvement, whereas anti-HMGCR
associated NAM, often associated to statin use and better outcomes.

Objective: To evaluate and compare baseline characteristics, clinical progression, and treatment outcomes
among NAM subtypes.

Methods: This retrospective study included NAM patients treated at the Neurological Institute of Thailand
during 2019 - 2024. Patients were grouped by antibody profiles. Data collected included demographic
details, CK levels, muscle strength, treatments, and functional outcomes assessed using the Modified
Rankin Scale over 12 months.

Results: Among 29 patients, 20 people (68.97%) had anti-SRP associated NAM, 8 people (27.59%) were
anti-HMGCR positive, while only 1 patient (3.45%) were seronegative. Cardiac involvement (as defined by
elevated Tn-T and abnormal EKG) and respiratory failure occurred in two anti-SRP patients. By 6 months,
CK levels decreased across all subtypes, with anti-HMGCR patients showing better functional recovery
(MRS < 2). By 12 months, most anti-HMGCR patients achieved near-complete functional recovery (mRS
< 1), whereas anti-SRP patients and seronegative NAM patients exhibited residual limitations. Favorable
responses were observed in refractory cases who received rituximab.

Conclusion: Patients with anti-HMGCR associated NAM demonstrated better recovery base on mRS, while
patients with anti-SRP and seronegative NAM had more severe clinical course. Cardiac and respiratory
involvement was observed in anti-SRP NAM. Rituximab showed efficacy in refractory cases, highlighting

its role as an effective treatment option in severe NAM.
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Characteristics and Factors that Predict Alzheimer’s
Disease of Early-onset Dementia in Neurological
Institute of Thailand

Jakkree Kanpittaya

Neurological Institute of Thailand

Abstract

Introduction: Early-onset dementia (EOD), occurring in individuals under 65, is a growing public health
concern. In Thailand, data on EOD, particularly distinguishing Alzheimer’s disease (AD) from non-AD
dementia subtypes, are limited. This study aimed to investigate EOD’s prevalence, characteristics, and
associated factors at the Neurological Institute of Thailand.

Materials and Methods: A retrospective study was conducted on patients diagnosed with dementia before
age 65 between 2018 and 2022. Data collection included demographic data, comorbidities, cognitive
assessments (TMSE, MOCA), neuroimaging (MTA scores,Fazekas scale), and lab results. Statistical com-
parisons were made between AD and non-AD groups.

Results: Among 199 patients, AD was the most common form of dementia (54.7%). The AD group had
fewer males (43.2% vs. 63%, p = 0.006) and a higher median age of onset (58 vs. 54 years, p = 0.005).
Memory and attention impairments were more impaired in AD (p < 0.001). MTA scores were higher in AD,
and Fazekas scores in non-AD groups (p < 0.001).

Conclusion: Early-onset AD is the most common EOD in this study, while non-AD dementias, particularly
vascular dementia, are linked to more vascular risk factors. Early diagnosis and management of these

factors are essential for improving outcomes.
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Background: Dementia prevalence is rising globally due to aging populations, highlighting the need for
effective biomarkers for early diagnosis and disease monitoring. Neurofilament light chain (NFL), a neuronall
cytoskeleton protein, has shown promise in staging dementia, predicting disease progression, and
identifying cognitive decline before symptoms manifest. Elevated plasma NFL levels were previously
reported to be associated with various comorbidities, including chronic kidney disease, diabetes, and
cardiovascular disorders, underscoring its diagnostic and prognostic value. Nevertheless, we need to
know if these relationships are still valid in other ethnics it also

Objective: We aimed to explore the relationship between plasma NFL levels, stages of dementia (Normal
cognition, MCI, dementia), and cognition in a Thai population. Also, to examine the influence of
comorbidities such as renal function, metabolic health, and age on NFL levels. Thirdly, we observe the
cognitive trajectories in relationship to cognition, NFL levels and other subject characteristics.

Methods: A prospective cohort pilot study was conducted with 48 participants categorized into normal
cognitive (n=4), mild cognitive impairment (MCI, n=18), and dementia (n=26) groups. Plasma NFL levels
were analyzed using SIMOA technology, and cognitive assessments were performed at baseline and
follow-ups at approximately 12 and 18 months by utilizing TMSE. Both in-clinic and telemedicine
approaches were employed to enhance accessibility. Statistical analyses, including Mann-Whitney U-test,
Kruskal-Wallis test and Spearman’s rho correlations were used to examine associations between NFL
levels, dementia staging, and comorbidities.

Results: Plasma NFL levels were significantly higher in the dementia group (p < 0.05) compared to the
MCI and normal cognition groups. High NFL levels showed a positive correlation with lower baseline TMSE
scores (r =-0.579, p < 0.001), and sum of basic and instrumental ADL scores (r=0.614, p<0.001). In our

study, renal dysfunction, as evidenced by elevated creatinine and reduced eGFR, was associated with
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plasma NFL levels (r=0.364, p = 0.014). Other comorbidities, including diabetes, lipid imbalances, and
aging, did not influence NFL concentrations in this study. On follow up at 18 months, having diabetes
mellitus and baseline TMSE, but not plasma NFL levels, were associated with decreased TMSE scores
(p = 0.004). At 18 months follow up, 6 were dead. We discovered that high baseline NFL levels predicting
mortality in our study.

Conclusion: Plasma NFL levels are strongly associated with dementia staging, ADL and renal function.
Higher plasma NFL levels at baseline were related to future cognitive decline, supporting their role as a
non-invasive biomarker for disease monitoring. The interplay between systemic health and NFL levels
highlights the importance of incorporating comorbidity assessments into dementia assessment and
research. These findings lay the groundwork for future studies to validate NFL as a clinical tool and expand

its applicability across diverse populations.
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Combined Brain SPECT with LASSI-L Cognitive Stress
for Prediction of Brain Amyloid Status
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Objectives: To use cognitive stress (Loewenstein-Acevedo Scale for Semantic Interference and
Learning, LASSI-L) combined with brain perfusion SPECT for the detection of brain amyloid
positivity which reflects Alzheimer’s pathology.

Materials and Methods: Brain SPECT using Tc-99m ECD were performed at baseline and during
cognitive stress test (LASSI-L) in amyloid positive (AP) and amyloid negative (AN) subjects. F-18
florbetaben amyloid PET scan was used as a gold standard to determine Alzheimer’s pathology.
Brain SPECT perfusion changes in both groups during cognitive stress compared to baseline were
assessed by paired t-test on statistical parametric mapping. Positive and negative perfusion in each
group were defined with statistically significant of p<0.05 at cluster level.

Results: We analyzed 72 subjects (25 AP with age 71.16£8.54 years, 47 AN with age 69.19+5.80
years). There was no significant perfusion change in the AP group for both the positive contrast
(Cognitive Stress-Baseline) or negative contrast (Baseline-Cognitive Stress). In the AN group, there
were significant positive perfusion changes after cognitive stress at bilateral anterior prefrontal
cortices (BA10), left visual association cortex (BA19), right secondary visual cortex (BA18), left
premotor & supplementary motor area (BA6). There was significant negative perfusion change at

right dorsal posterior cingulate cortex (BA31).
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Conclusion: Brains with amyloid deposition have blunt brain perfusion response to cognitive stress
using LASSI-L, while amyloid negative brains are able to respond. Combining brain perfusion SPECT
with LASSI-L can be used for segregation of brains with amyloid positive and negative with potential
application for early detection of Alzheimer’s disease in those with mild cognitive impairment.

Key words: SPECT, Brain perfusion, Amyloid, Alzheimer, Cognitive stress
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