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Rimegepant rrsAudlaumauss

Rimegepant: ARuld

Lasmiditan

Auiouquuss childPugh ©

Seratonin syndrome, SNATSUUNTEETR
dunan

Paresthesia (IoufTes dvuau

deumiy

eletriptan Wuensnwreinisuinas vy

Lunsunieglunga triptans 1A1UTUNILR1EE

5-HT1B/1D #1gnanduegesinisulleiiieuiven

sumatriptan (eletriptan 50%, sumatriptan 14%)

d‘ = % % U = =1
\Weannendanuveuduiuluiuignandulaluas

v a A =~ 9
@@ﬂﬂ‘ﬂﬁl@lﬁq I‘Niwz‘wmEJUVIN’mszﬂ’ﬁWGNUW
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dAgyn3Iniulude “triptans” wudduszansam

ag19unlun1sIsnYIa1NsUIN AT e I NS ULUY

RUUWAU VIN9UN 5-HT1B receptor USHMMaDN

a A v . o 8§ v
Hangaviuauas (meningeal vessels) ilviviaan

= o d'
LADRVnmd LLaegv

5-HT1D receptor USLIaULEU

Uszamaueadin 5 (Trigeminal neurons) v

v O & = = o g v a
EJ‘UEJ\‘iﬂ?i%ﬁﬂﬂ’]iﬁ@ﬂi%ﬁ’]ﬂ‘ﬁﬂLﬂuﬁ’]L%ﬁlVl’ﬂViLﬂ@

nssniauivaeniion e1lungy triptans taud su-

matriptan, naratriptan, zolmitriptan, rizatriptan(5)

Pharmacologic (Chemical structure)™®

e eletriptan 1Juelungy triptans wagdl

lAssaianatife (R)-3-(1-methyl-2-pyrrolidinyl-

methyl]-5-(2-phenylsulphony) ethyl-1H-indole

(5UN1) fdwninliana 382.52 aeadu 9wy

Tulsznelngludenisd Relpax®

Chemical Structure:

O (0]
N
\S/

sUN 1 lassasremaniivesen
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sluuue’

gullanauyuadeuiiauddu (film-coated
tablet) & 2 9w Ao 20 Tadn3u/la waz 40
fiadn5u/dln
qvsmanduinen

NNANBIgNENI A dEAne nun
81 eletriptan ﬁﬂﬁlﬂﬂ’l‘iaaﬂqwé 10U selective
5-HT1B wag 5-HT1D receptor Tun1ssnwnluinsu
wuudsundusssuiiunanaiesuuss Wegtele
$uen eletriptan Tuaunn 40-80 AadAnTU AL UTIN
91M13UInATYENARINTUYTENINEINIElY 30 W7
eletriptan fiUszAnEAMAA AUUABANBES lo
Wisuivenlungy triptans Fadu 9
Yausldniemdin®

29ANITDIMTUALEIVBIENTTOLUINT (US
FOA) augiAnstunzdounase eletriptan luiudl 26
Sunau w.e.2545 Inefideuddiiioduensnvenns
thnitsuzlunsudsunduunastesuuss feiid
w3eliflonNsiiou (migraine with or without aura)
WndvaauAIEnS

N13AATUEN

g1 eletriptan gnaadulifuazsinigalu
nspmzemsuazald iosanilanaul® lipo-
philicity [+0.5(log D at pH7.4)] iA1T1UseaN5Ha

Topic Review

a

WinAusegag 81 absolute oral bioavailability &
AUsEINSeuas 50 lnuserugnlunanaungean
wasuUsENIuen eletriptan 7 2 F9lug Aududu
guamlunszuaienayil 188-234 ng/ml waysesuen
Tudenfinuduiusuuuludunseturuee ity
(linear pharmacokinetics)

A19N321881

81 eletriptan @wnsaduiulusiuluiden
laUszanadosay 85 warUsunin1snszanee (vol-
ume of distribution) Uszanas 138 ans setmiin
M 1 Alansy N1sunsves1gnInAnmenisvina
99 P-glycoprotein (P-gp) (blood brain- barrier
efflux system)
mMswAeuanIne
61 eletriptan gnivdsuaniniidu Tnsede
NS¥UIUNT oxidation 19 N-demethyleletriptan
uteulesl CYP 3A4 uayns¥UIUNg prostaglandin
G/H synthase 1 ( cyclooxygenase- 1) lluunu
gladf fio N-demethylated fiflgvdifiesiovay 10-
20 ¥4 eletriptan

A3VINE

g1 eletriptan @lngigniunuedduriu
fuidiundn Wssanadosas 90) fiea3aTinUszana
3.6-5.5 a4

M19199 2 asuinduaaumanivesen eletriptan

IndvaauAIERIvaLen

=
IYATLRYA

N139ATuen

- ATUsEaVEHa (Bicavailability)

- Anudutugegaveelunsruadon s uUTEIueT 2 F3las(Cmax)

n15N52887
- mssuiulusAuluwanaun

- szggnafisziumududusludengsan
- YFumsn1anszaneen(vd)
msUasuuUasen

- NNAU

A15AANET

- NMNYIRNTE

— Aasilunsiidaen (Elimination half-life)

Saway 50

188-234 ng/ml
Usvanusesay 85
1-2 ks
138 @ns fouminga 1 Alansy

B Cytochrome P450 1 Hunan

Usvanusesas 90

3.6-5.5 Falug
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nalnn1seenguaLazndYNAUAERSST

61 eletriptan DeNqVENIEHUDLINANTE
1919968 5-HT1B receptor finaonden uax
5-HT1D receptor fiwaduszam vl cranial
blood vessels nadauazdudnisuds CGRP an
MsnseRuduUsTamaneag 5 (Tigeminal nerve)
uafmﬂﬁé’ﬂﬁqméiumié’ué?mfﬁéumaﬁaﬁuawaaﬂ

Middle meningeal

+
/
Triptans 4_:__’

artery

88 CGRP receplor W8 52T receplor
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Fonildoruanssuaziinlunszduiduuszamiilo
aﬂm’miﬁmﬁuﬂ’m (nociceptive transmission) &1
eletriptan laiflgn3sie adrenergic (alphal, alpha2)
7158 beta dopaminergic (D1, D2), muscarinic ED)
opioid receptor Jesviliiamulasndlazn1snu
Ro8ge NANaT1ALINNLNTREN I

Trigeminal nerve fiber

5-HT  receplor * CGRP

JUN 1 nalamsesngsvesenlungy Triptan’

Ujnsensenineenvesen’

891 eletriptan tumusladniu CYP3A4
Wudulng wuufisenvesen eletriptan fusa
FudwSemieniieulsl cvP3ad efunnslden
eletriptan Jrufushudafidanuusede CYP3AS
WU ketoconazole, itraconazole, erythromycin,
clarithromycin Wag protease inhibitors (ritonavir,
indinavir kaz nelfinavir) WUV IAAMULNTY
gegnvasenlunszuaienraasuUTENILeT (Cmax)
waz Aiuildnsmveseududuvesenfuan
(AUC) anag
YUIAKAZITNITUINITYN

dwsuilng] vunmenEudu A 40 fadniu
asfuUsEnliisafigavdaninizuiionnisian
Aswegluinsu winensvindAselunsulinianas
anunsalddnlénn 2 dalus sueeigeanldaasiu
160 NadnTusaIu
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271n15 hiNIUsTaIARINNT e

a1nshiisUssasrnnulaUusy Ao 9auwss

A ) a a o a | e
aauld 91970 NeuRsur uenanildationnislans
UszaeAnnuanunsalenausEUULaaURNIaing
o e X
Wnlaeadl
v a ~ v

NaYNLAINUSDEaE 1-10

- SyUUUSYEIN: DeUfTey (6-7%) $39UU
(6-7%) Unfswe (4%) paresthesia (3-4%)

- STUUNMAUDINT: AUl (8%) UnnukiA
(3-4%) Unvioa llauneviag (2%) nauanuin (1-2%)

- SYUUNAULLD: BOUWTI (4-10%)

- SEUUM LAY aRER: UNTNeN (2-4%)
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A15197 3 91NTIIRsUsTAIAMARRINATLTEN eletriptan

wdamuszuuluseng aiAmsaiiiiin (Javaz)

STUUUsEdEm

- Noufsey 6-7

- $29UU 6-7

- Undsuy a

- paresthesia 3-4
FEUUMBAUDINS

- pAuld 8

- Unnusis 34

- Uanvias lalaunevies 2
syuundnaiie

- DOULTY 4-10
ssuuiilauazviaaniion

- Bunihen 2-4

ANSANEINIIAREN

ns@nw 1'nsAnennenddndinans
fUszansnmuazaulaonieveten eletriptan
lun1ssnwronisuandswelunsuluudeunau
(acute migraine) Wun15An®1 randomized dou-
ble-blind parallel-group 1ne Goadsby azAgz
Iadseuiisulszansnmiarauuasnieuesen
eletriptan, sumatriptan Lazg11aan WANIINBU
auawasmdslasuen 2 Flus Tun1susTmeIns
Undswelunsunuingl eletriptan W 3 und
Usvavsnmimieningmasnsiumagn eletriptan
80 fiadnsudussdnsainuiloniten sumatrip-
tan TuAun15UsuUTINITviauYeIsEuUIIeNIY
WU181 eletriptan 40 adnsuuaz 80 Hadnu
NUszANSAMULENIIT sumatriptan 8813931
dragynsana Tusunisiineanislaineusyasa
PnemullunnsesuldnueinislafisUszad
JULI
AsAnET 22 MsAnwLiieiasiziay

¥

ANNUVBILN eletriptan WiguAUY) sumatriptan
lusUwuunis@nel randomized, double-blind,
placebo-controlled Phaselll (s@nwifiodasien
AUANYUYBIET eletriptan 40 Hadnsu (E40)
way eletriptan 80 fiadn3u (E80) WisuAUY su-
matriptan 50 188034 (S50) wag sumatriptan 100
fadnsu (5100) lunmssnwlsatvindswzluingu lng
Iesuemdusnisiofionmsuinasuelnnsy wazasld
Sundsd 2 dlolifinsnevausssosly 2 Falus
usn evins@inw 238 3591 1 AUEEIN0INT
Undsuzlunsulu 2 Fluwarlifionnisuindsue
Tunsunduannely 2 Flumdnlfernsusn
warlidedliendutielunssnwm (SM1) wuinngs
FUeilésuUseavdnalunssnunguEd0/E40 Wy
Seway 30 nau EBO/E8O wuiaway 33 gunitngy
S50/S50 wuseear 12 ngu S100/S100 wuseeas
15 nudsuegaitddyn1ada (p<0.01) e
AnsusunulunsshwieInsUnfseeluinsuny
11 eletriptan 40 fiadn3u (17.55 Youn), eletriptan
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80 fadn3u (31.76 UYous), sumatriptan 50 (63.98
Uaug), sumatriptan 100 (80.50 Uaus) 3B 2 B
Yrgiinsnevaussvesenisuindseslansulu
939 1 Flususnuazmeaneinistindsuelunsy
melu 2 Fluswazaddionnisuinfseelunsy
Tu g $2lua (1, 2, 4 $2la9) wagldfionnistndswe
Tunsundusnly 24 daluavdmnnislfenadausn
(SM2) wuingugthefldsulsyavsralunssnm
nqu E40/E40 wusesar18nau E80/E80 wuiey
A822g9n3Nax S50/S50 Wuesar8nau S100/
5100 $98ay 10 MIUIBUTIBUTENIN EA0/40 Lag
S50/50 (p=0.021), E80/80 waz S50/50 (p=0.003),
E80/80 iag S100/100 (p=0.016), E40/40 uag
5100/100 (p=0.0082) WileAnsusuulunissnm
pnsUnAsuzlunsunu eletriptan 40 fadnsu
(29.61Upun), eletriptan 80 fJadnsu (48.13Upun),
sumatriptan 50 daan3u (95.63Usun), sumatriptan
100 fiadnsu (124.28Usug) lnaguuansliiiug
g1 eletriptan fAuAuAININATY TUsEANTAN
wnndarisAmulunsinwvensundsueiley
N1181 sumatriptan

Msfnedl 3 msdnwieuadiauely
n1seENgYBLAYAIAMUAEEN eletriptan ia18aUN
TunissnwioinisinAswelunsuuuuidsunaull
Inquszasdiilefnuussansnmiuanuaiiae
Tunismevaussnoe eletriptan virns@nenlu
sULUY crossover design lugthediilonnisuan
Aswrlunsunuds 3 afauuu open-label way
¥nsAnwIMUY double-blind Tnsuvadungud
195U eletriptan 40 iadnsu (N = 539) eletriptan
80 fiadn3u (N = 432) wagnguillsusn placebo
Uszillunadwsannnismeanneinisiinniglu 2
Fluamdaduusemue deldinaminisnavaussly
susuusanam 2 Tu 3 adsiildsusfiosnwnenns
Uam wuin nguilléifuen eletriptan 40 fiadnu
uaz 80 Hadn3N UNIIROUAUDINDNITING T7%

Way 73% euaieu kastilslinaginisneavauss
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3 Ty 3 p%h wudh eletriptan 40 fadn3u uay 80
Jadnsu AnN1TRBUAUDY 46% Wag 47% ANa1AUY
mninann1stasueuaznevauedlagliiionnis
Uandsuelaiiu 2 talus dieldinawinisnevaues
Tugtuuudanan 2 u 3 adefifionisuanfsue w
11 eletriptan 40 fiaansu way 80 Hadn3u 1n13
AEUALEY 42% waw 38% muddiu Indwfestuiile
Tinasinismouaues 3 Tu 3 ads wudh eletriptan
40 fiadnsy waz 80 Hadn3u Un1InoUALDY 18%
way 17% suddu dielnseiussansamingly
logistic regression model WUIINITADUAUDIND
el 2 Falusesen eletriptan 40 fadnsu fie
71% 84 74% ganidlewieuiu placebo Mfinsaeu
AUBd 17% D9 28% HANULANFANRENLTudAgY
(p < 0.0001) way eletriptan 80 HaaNTY AD 66%
f1 7a% \dlewfleuiu placebo A 21% &4 27% (p
< 0.0001) wuonsldisUszasdiiondasay 10 v
Tu eletriptan 40 #a@n3u (asthenia, 5.0%) Waz
u eletirptan 80 fiaan3u (asthenia, 10%; paUld
5.8%) fnsngeldendesaneinislifisusyad
AnTu 0.29% T eletriptan 40 fiadndu wa 1.6%
Tu eletirptan 80 fadAn3u MnMsAnwdTeaguls
1 eletriptan finuvusiesfinuaziiuszansand
athanelunsshulsavindsuslunsu
unay

¢ eletriptan tagtuduglulssimalned
IysumstunsdevenitoWludoudd Shulsatan
Arwglunsudsundu defodulenmavesiieiias
I¥sunssnudsedna unauiasldsiusa
Yoyafeatunslien eletriptan lunsinwilsa
Uindswelunsudoundy deduusslonidmsu
ynansmansunng Tunisinaaguagtaedsld
$uen eletriptan wald
naAnssuUsENIA

VOUBUAN LAFUNTNYINARYAN LAAINN
fing wheouie dhondsnssy lsaweruiadss Tu
nsluuzainweng q luns@euunennui
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UNUINVINISHIAAIUANS anAseelulsAianlaonausd
YUAVIALADAN

UN.ANTY ATUNE

6 o (4

Uszamdaeunme nquaudaenssy lssmeuian1udug Jamianwdug

unin

Malignant Middle Cerebral Artery (MCA)
infarction filgnldiusiaus T .¢.1996 Tngeduie
nauensTidnudeolull Wu ermsuauseu
153A398N MuasAsueLdesing (eye and head de-
viation) 181n1581A9 HUAVENE Lardln1IzAIw
sulunglvandsue’

Uszanasovar 10 vodlsAvianidonadusy
%ﬁmmwmﬁaﬂﬁu’wm sndu large MCA infarction
Amyaupsudnzfnalugie 2-5 Juusn dilugns
Aanmzaueaaion (brain hemiation) wazideTin
laneluduaviusn gUrglsaraonienaussyin
Pndenvualrgmnlilasun1siifn 9198i8ms
msme¥esay 40-80 waggthedilvgiisendin
inagdianuiinisviasviaesy wenaNNIsia direct
damage NTASANDINYIINANITALDIVIALT DA
§33in151AA secondary brain injury 21 cytotoxic
way vasogenic edema vlwanesdniildunidon
Waualuluaie duaresnsin1siuteuagsns
nsmevesthelsavasniiondusviinuiniien’

INAITANTIRILLINUIINISHIER de-
compressive hemicraniectomy iuﬁliﬂ’saiiﬂwaaﬂ
LﬁamauaﬂLLazQ’ﬂaammﬁuﬁﬁiw ANU13080AIN
milunglvandsey fin cerebral perfusion pres-
sure g cerebral blood flow uaﬂmﬂﬁgué’ﬂﬁma
$i0 penumbra area YeENDIER IS’
Predictors of malignant cerebral edema

Malignant cerebral edema fanwuza3
Giabl,ﬂ‘ﬁj: hypodensity of more than 50-75% of
the MCA territory including the basal ganslia,

SUAuRTY 15 nua1iug 2567, USuUgeauatiu 27 gunnis 2567, neusunuavudinuid 1 duipu 2567
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9 9

involvement of additional vascular territories,
and cerebral midline shift 11131 4 Jaawuns Tu
s2iuve Pineal gland Tu 48 Haludusn wansds
Mg life-threatening 1o
I1nn15AnwIRklsfifinaden1izaues
U2 laun clinical, radiographic wag laboratory
characteristics léfinsWaunasosfiofldiusediu
ANZAUDIVIN bALA Kasner risk index, DASH
(DWI ASPECTS, ACA territory involvement, M1
susceptibility vessel sign, hyperglycemia), EDE-
MA (Enhanced Detection of Edema in Malignant
Anterior Circulation Stroke), and MBE (Malignant
Brain Edema) scores (Table 1.)'
uanaINTL Smuindnuazves e

9ADFUNUSAUNNMZANDIUIN bowA CT brain

AN

v
a o v

NuanwadgnaU: early CT hypodensity involving
greater than half of the MCA territory, carotid T

D.

occlusion on angiography, poor collateral blood
flow, infarct volume >220 mL and midline shift
>3.7 to 5 mm within 24 to 48 hours after stroke
onset. @3 MRI brain 7iidnwassad - apparent
diffusion coefficient values <80% compared
with the contralateral hemisphere with lesion
volume >=80 mL within the first 6 hours, lLag
diffusion-weighted imaging (DWI) infarct volume
>145 mL. uaﬂmﬂﬁ 843 Transcranial color-cod-
ed duplex @slilunsuszifiunmzanssuiuuas
midline shift wazdtanansarnIsnsIaiitiafies
Ishae Tunsdiiliannsadsifiaeluvih CT wie MR

1t
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Table 1. Summary of 4 Risk Scores for Predicting the Development of Malignant Cerebral Edema After a Hemispheric Infarct

HIHSS History of hypedension Basal cistern effacement DWi ASPECTS
| =0 | No=a | Mo=0 | 2a=0
6=17=1 [ Yoyl [ Vopm3 E= |
[ 218=2 [ | |
ASPECTS | Congestive heart fadur | Gluccse =150 mgidl | ACA terilory involvement
[ =0 [ Ng=0 [ No=0 | Mo=0
=Tmi [ Yos=1 [ Yos=2 [ Vel
[ Collateral aconn | ‘Whits blood cadll cownt | Prinous strake | M1 suschptibality vissal sigh
2= | 210000 L=0 . Yoa=0 | No=0
=] [ =1 0000 pL=1 [ No=1 | Veg=1
Rovasculasization faikire [ O irwohrement >60% MGA tewritory A or thrambeciceny | Hyparglycemia [glucose =145 mgidL)
[ suscess=0 [ Mo=0 | Yes=0 | Ne=0
Fadyrgs1 Yog=1 [ Iige1 Vg1
[ [ CT irvehmant addibonal Remtones [ Misdling skt |
[ Mg} | 0 men=0
[ Yog=1 | 0-3 mms=1
3-6 mmm3
| BB i
[ >0 memr
Max: & points | a5 poiris | Mar 14 points | Max 4 points
0: 0.0% rate of MBE [ 0: 31% rate of fatal brain edema [ >7: PPV 0% for patentially fatal | 0: 9.1 % rate: of malignant MCA
malignant edema infarction
[ & 100.0% rate of MBE [ 8: 100% rate of fatal brain odoma | | 42 100,05 o of makgnant MCA
=6: PPV 91.7% infarction
C atatistic=0.66 | C ataliataem=0.70 | C #ltabe=0.76 | C #latistic=d.68

ACA ndicates anterior cerebral arbery; ASPECTS, Alberta Stroke Frogram Early CT Score; DASH, W1 ASPECTS, ACA terrilony invobement, M1 susceptitiifly vessel sign,
Iypergiycemia; (W, défusion-weighted imaging: EDEMA, enhanced detection of edema in malignant anteror ceculation stroke; MEE, malignant brain edema: MCA, middie
censbral arery, MRS, madified Rankin Scale; MIHSS, National ns$hules of Health Stroke Scale; PPV, positive predicte value; and 1P, tissue-fype plasminogen actvatar.

g Lin J, Frontera JA. Decompressive hemicraniectomy for large hemispheric strokes.
Stroke 2021;52:1500-10.

Decompressive hemicraniectomy (DHC)

A @ a0 W a o

ABNNANISNHIAALEINELNANAT YL BBNLIND
TanasIuvinvengpanuInuUennelnandsey an

~ ! A a .
nsnallenanesdudunlunglnandsee (Fig.1)
Tuvuzineniu n1sendatIngluanAswreasn wsa?
138n71 Trepanation gnnulugnnlasenszgnlusu
91411NN731 6,000 ¥ wBNAINTIU hemicraniectomy
with durotomy (nN1siUAERNaNDY) HrganaIY

ﬁusluﬂziwaﬂﬁfgjﬂ (elevated Intracranial pressure)
waztdunssnw malignant MCA infarction 2etd
in1sAnwrinauaulunsluanfswenourdn
FENINNIAA Larudanfn ulainvasannida
nylnandswe Ausulunglnanfsvranatiovas
66 wazndaniUaderuaues amnudulunglvan
Aswzanassnioa 50 (Fig.2? fifeUsdnumsnait 2

midline shift (green line}

Fig. 1 Decompressive hemicraniectony for malignant ischermic stroke. Axial CT scan before surgery (a), demonstrating a demaicated right-sided
MCA infarct :hghhghwd im red) with hemenhagic wransformation (black armow) and midkne shifi to the left side (red line), Axial CT scan after
surgery (b), showing the craniectomy defect (highlighted in gresn) with decompressed lateral ventricle (highlighted in blue) and reversal of
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reduction to 5 mmHg after dural opening

Fig. 2 Stepwise reduction of ICP during DC. Representative ICP measurements obtained during DC performed on an 11 -year-old boy suffering
from refractony intracranial hypenension. Remeval of the bone flap reduces ICP by 66% from 30 to 10 mmibg, followed by a further 50%

fia: Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209.

YaUsluN1IW6R decompressive hemicraniectomy #9 (Table 2)

TABLE 2

Recommendations for Decompressive

Craniectomy Indications

Class LOE Recommendation

S il Infareti
1la A

1. Although the optimal trigger for decompressive craniectomy is unknown,

it is reasonable to use a decrease in level of consciousness attributed to
brain swelling as selection criteria

Ila A 2. In patients s60 years of age who deteriorate neurologically within
48 hours from brain swelling associated with unilateral MCA infarctions
despite medical therapy, decompressive craniectomy with dural

expansion is reasonable

b B-R 3. In patients >60 years of age who deteriorate neurologically within
48 hours from brain swelling associated with unilateral MCA infarctions
despite medical therapy, decompressive craniectomy with dural
expansion may be considered

1'71‘m: Kohli V, Koltz M. T. Indications for surgical intervention in the treatment of ischemic stroke. Stroke
2021;97-110.

Surgical technique and considerations

N13HIAA decompressive craniectomy 7
HJyuvin Ae Fronto-temporo-parietal decom-
pressive hemicraniectomy lagi3sn1AnAal

[ 1 I v . v

1. AN UuRUeUIUNNIE (supine) Wiol
v a ¥ ¥
WuAswzlUmunsad

2. 1 UALMALLUU reverse question mark lag
Suvinluy

3. \WaRmnils tag temporalis muscle 14U
NNAUNAY hazanasdanzlandsus

4. @zgnelvanfswe (bur hole) Musuvis
wazdnnzlnanAsweiiouiusenineg burr hole
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(Fig.3) laA1Nu1IMUIUaS (anteroposterior
length) Be9tiay 12-13 WURLUAT WATAIINES
(supero-inferior length) 8E19%88 9 IBUALLAT Hu
gavnenIsiUangluandsweliae middle cranial
fossa (gnunglnanfsuediunai)

5. \adoviuaues (dura) vuialvigjiterfisiiudili
AUp9UY8 Lazyin duraplasty 108 pericranium %39
Hovfuanaadio (Fig.a)

6. Tufthooeties?iil large infarction @annaz
finmgaussuaann madanglnandsusuasiie
vuavesenalillivg dafuerafinisnga Temporal
lobectomy Faonaldusslemilunisendn'
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Figure 3 An illustration of a decompressive hemicraniectomy.
A, Shows a curved scalp incision; (B) shows the connection of burr holes (circles) for craniectomy, and durotomy in a stedlate fashion (dashed lines).

fisn: Lin J, Frontera JA. Decompressive hemicraniectomy for large hemispheric strokes.
Stroke 2021;52:1500-10.

Fig.4 Operative technique of supratentorial DC. Artist’s rendition of a human head (a) with a typical incision line for DC igray line). 3D
reconstruction of a human skull (b) demonstrating burr holes (gray circles), craniectomy (gray ar nd additional asteoclastic decompression of
the middle cranial fossa floor (hatched area) as well as typical dural incision {red lines), 3D reconstruction of a human skull () with a typeca
hemicraniectomy skull defect. Intragperative photography of a human brain after DC id)

fian: Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209
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Timing of surgery

21n91U398 DECIMAL, DESTINY wag HAM-
LET wansbiituingUaeazdl Modified Rankin Scale
(mRS) tesniwFewintu 3 Wertheldsunsuida
melu 48 Plusdusisuionns davifudunis
ANOMIINITANE

NUITY retrospective Ing Dasenbrock
warenz WAnwnafiunzanlunsi decom-
pressive hemicraniectomy lngld Nationwide
Inpatient Sample 3104 A.¢. 2002 it 2011 lagily
Uhelspraonidonaussfv (ischemic stroke) 1,301
AU lAsun1sHIAR decompressive hemicraniecto-
my WUINSHIAREITEIAUEN UG AUNAa WS4
Qjﬂwmﬁa (poor outcome)*”
Complication of hemicraniectomy

AMzUNINgou (complication) AnTunds
1 decompressive hemicraniectomy 1§ 2 %24
o immediate Way late complication’

Tunsalndadnnglnandsweliiigane
auesTivengeenannzlnanisue e1An shearing
force AuvaUnElan@TYy MlnAndoneenluguss
wazneviuvaendeadils wenainiiu e1ainnsin
L“?}ja \9U brain abscess, superficial wound infection

LAY meningitis'

Vol.19 No.2

AMedin (seizure) lay prevalence 199017
Inuasinlsnnasnidonduss LAaUszuusouay
7.5 11.5 Mgl 5 Yusn dnlugihefizunsuisn
hemicraniectomy W11 prevalence U89901E4N
Wuduudovay 61.1°

Syndrome of the trephined (ﬂ%@ﬁif%’ﬂ
filude sunken flap syndrome) Wuensuay
2INTUERINITEUUUTEa W dulngjaziionnisdiu
motor, cognitive kag language lnduiusiunia
AsugiguadluinaiminglvanAsuyeen (sunken
skin) uazn1Hdntangluan@suey (cranioplasty)
AuNs0TIesnYIeINSRINaIle pathophysiology
voanilesuesilidnau uilifiausnalnoiaiin
NUSIVTTIIMANEUBnnaULHeaNes (brain pa-
renchyma) Usnasiilaifinslnandsws vilsi cerebral
blood flow wag cerebrospinal fluid (CSF) anag
(Fig.5)"

CSF disturbance % communicating hy-
drocephalus ag fluid collection "Lu%ﬂ’u subdural,
epidural k@ extracranial FaanunsaviliAa mass
effect wawiin brain shift ldusnaintuorarliia
wanen wialonanisindeusnaunarindn ez
vpfsndugeddunmsnisnldassyueiag
299194 (ventriculoperitoneal shunt) (Fig.6)"

Fig.5 Sunken skin flap after Decompressive craniectomy. CT scan showing a sunken skin flap (white

arrow) after left-sided hemicraniectomy
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Fig.6 Hygroma occurring after Decompressive craniectomy. Axial CT scan showing ipsilateral and con-

tralateral subdural hygroma (black arrows), which occurred after left-sided hemicraniectomy.

Additional, a large epidural fluid collection (white arrow) is observed.

i1 Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209.

Summary of Decompressive Hemicra-
niectomy Randomized Controlled Trials
9199904n15AN®1 DECIMAL (The Decompressive
Craniectomy in Malignant MCA Infarction), DES-
TINY (Decompressive Surgery for the Treatment
of Malignant Infarction of the Middle Cerebral
Artery), HAMLET (Hemicraniectomy After Middle
Cerebral Artery Infarction with Life-Threatening
Edema) LLazuam}’mﬁ?u randomized controlled
trials 8n 4 M3Anw elul a.e. 2016 SIUTINE
Uhestavan 338 518 WUIn3ENR decompressive
hemicraniectomy @u13nansnI1N13018 laoe19dl
WedAgylSeumeuiungu medical therapy only
(30% vs. 69%, p < 0.001) HUIEAINTIANUNNTT
syauldnias feuunana (slight to moderate dis-
ability) gen31ngx medical therapy only (MRS 2-3,
37% vs. 14%, p < 0.001) uenaNiiu nguited
1A5UN15W1FR decompressive hemicraniectomy

19nT1ANNTINTIZAUES (severe disability) gandn
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ﬂfjm medical therapy only (mRS 4, 32% vs. 10%,
p < 0.001) wAzdldNITIANNRNITIEAUEINN (very
severe disability) gin31ngu medical therapy
only (MRS 5, 119% vs. 7%, p < 0.001) Fawansls
WindNSWIRA decompressive hemicraniectomy
BEANTNTINITANYUINNTIBATIAIINNAIT
LONE1581984

1. Lin J, Frontera JA. Decompressive hemicra-
niectomy for large hemispheric strokes. Stroke
2021;52:1500-10.

2. Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu
K. Decompressive craniectomy for acute isch-
emic stroke. Critical Care 2019;23:209.

3. Kohli V, Koltz MT. Indications for surgical in-
tervention in the treatment of ischemic stroke.
Stroke, 2021;97-110.

4. Richard Winn H. Youmans and Winn Neuro-

logical Surgery. 7th ed. Elsevier Science. 2016.
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Abstract

Aims: The primary aim of this study was
set up to determine the factors that influenced
quadriceps muscle strength in elderly people
with symptomatic knee osteoarthritis (OA). The
secondary aim was to set up to predictive equa-
tion of quadriceps muscle strength in OA knee.

Materials and Methods The subjects
(n=45) were out-patients of Phayao hospital
who lived in Mae ka sub-district, Phayao prov-
ince in January-September 2020 and diagnosed
with OA of knee. They were interviewed the
demographic data (sex, age, weight, high, BMI)
and other data (level of pain, WOMAC), and
evaluated the quadriceps muscle strength
via Handheld dynamometer (N). The function
of knee joint in daily living was measured by
WOMAC questionnaires. Pearson correlation
and multiple regression stepwise analysis was
applied and the significant was reported when
p value less than 0.05.

Results: Main finding reveals that the
factors related quadriceps muscle strength in
symptomatic elderly people with OA knee are
the level of pain (VAS score), BMI and WOMAC

function. The equation have a high correlation

SUAuATY 1 gunius 2567, YTUUTIANATY 21 Aunivius 2567, neususuauuanum 22 nuniius 2567
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(r=0.796) and 60.6% estimate power. The equa-
tion; quadriceps muscle strength (N) = 161.258
- 19.671 (Level of pain) + 3.869 (BMI) - 0.516
(WOMAC function).

Conclusion: The level of pain, WOMAC
function and BMI are the factors that indicat-
ed quadriceps muscle strength which can be
predicted the strength of quadriceps muscle in
elderly people who had symptomatic OA knee
in Phayao province, the Northern of Thailand.

Keyword; Elderly, Knee osteoarthritis,
Pain, Quadriceps
Introduction:

Knee osteoarthritis (OA) with symptom-
atic of pain is a common condition worldwide
which represents a major contribution to the
burden of physical disability"?. In Thailand, the
prevalence of OA knee is quite high especially
in rural area. The reported of health status of
the Thai elderly association was found that the
prevalence of knee pain around 43.9% and OA
is the cause of present pain’ and limit function.
Moreover, the dramatic pathology of OA knee
is also worse correlated with age-increases.
Therefore, the rate of symptomatic of pain in

OA knee commonly found in people who aged
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over 60 years™®. Previous report found that
the function of quadriceps muscle was slowed
down after OA knee that related to the risk of
fall and their daily living. Unfortunately, a pile
of evidence unfocused directly to the factors
that influenced quadriceps muscle strength that
relate with the function of the knee in quality
of life in the pain condition.

Therefore, this study was set up to deter-
mine the factors that influenced to quadriceps
muscle strength in patients with symptomatic
pain of knee OA as a primary aspect parallel
with set up to investigate the predict equation
of quadriceps muscle strength in patient with
OA knee who aged more than 60 and lived in
Phayao province.

Materials and Methods:
Participants

This cross-sectional study was conduct-
ed the participants from Primary Care Units of
Mae-ka sub-districted, Maung district, Phayao
province, Thailand from January-September
2020. They were announced and recruitment
via care giver, 45 people of the pilot were in-
cluded in this study (total number of 127 was
calculated from the study of Tapanya et al. via
G power 3.1.5 program)’. The inclusion criteria
are the patient who had been diagnosed with
OA by the physician and lived in Phayao, aged
more than 60 years, unilateral or bi-lateral knee
pain (dominant pain was selected) and willing to
enrollment. Excluded criteria are the participants
with serious health problems such as knee frac-
ture, cancer, a history of knee joint surgeries such
as prosthetic knee replacement, tendon tear
and orthopedic fixation, severe respiratory and

circulatory problems and who had neurological
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problems that were not understood or unable
to communicate.’
Research protocol

All participants were questioned their
demographic about the personal data (such as
age, sex, weight, height, BMI) were collected.
Moreover, level of pain, the modified WOMAC
questionnaire also interviews the quality of life
within 3 dimensions (pain, stiffness, function).
Then, the strength of quadriceps muscle in
dominant side was measured. Before starting
the study, the research protocol (No. 1.3/010/63)
was submitted to and approved by the Uni-
versity of Phayao Ethics Committee in Human
Research based on the Declaration of Helsinki’s
ethical principles.

1. Quadriceps muscle strength by us-
ing Hand-Held Dynamometer (HHD)
The well-train physical therapy was evaluated
peak force of quadriceps isometric contraction
via Handheld Dynamometer (Lafayette Hand-
held Dynamometer, Model 01165; England) in
90 degree of knee flexion (intraclass correlation
r>.90). Briefly, the participant sitting the chair
without footrest, arm crossed with both hand
position, gained maximum effort of isometric
extend knee hold 5 seconds, the reference of
HHD was pasted between the medial and lateral
malleolus 9-10. The best value was calculated
in N of IS unit.

2. Quality of life by using modified
WOMAC questionnaire
The QoL of participants who had a symptomatic
OA knee were interviewed by modified WOMAC
questionnaires which divided into 3 dimensions
(pain, stiffness, function). Each dimension was

recorded as a score which ranged from 0 (no
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symptomatic) -10 (severe). The first dimension
is the level of knee pain during activities in 5
activities in daily living such as standing, walking,
up-down stairs, etc. The second dimension was
set up to evaluate the stiffness of the knee
during morning and throughout day and the
last dimension is related to the function of the
knee joint within 15 choices'" .
Statistical analysis

All data were corrected as mean (SE)
in SPSS version 23 (@License of University of
Phayao). The Shapiro-Wilk test was used to
test the distribution of all variables. Pearson
product moment correlation coefficient statis-
tics were used to determine the relationship
between knee extensor strength and subject’s

demographic data. Multiple regression stepwise

Vol.19 No.2

analysis was applied to detect the factors that
influenced quadriceps muscle strength. More-
over, in this study also predicted the strength
of quadriceps muscle as the equation regression
model. The p-value less than .05 was reported
as significant.
Results:
Participant’s enrollment

7 Primary Care Units of Mae-Ka sub-dis-
tricted of Phayao were invited to encounter the
Head executive project for review the objective
of this research and announcement the par-
ticipants who interested to enroll as following
the inclusion criteria during January-September
2020. Only 45 participants reached the criteria.
Table 1 shows the characteristics of all partici-

pants.

Table 1 Demographics of all participants (n=45)

Variables Frequency Percent
Sex
Female/Male (N) 36/9 80/20

Variables Mean+SD

Age (years) 69.02+8.31

Weight (kg) 53.93+9.92

Height (m) 1.52+0.69

BMI (kg/m2) 23.18+3.83

In this time, the eligible of participants
consisted of 36 females and 9 males as shown

in Table 1. The demographics of symptomatic
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OA knee people show the mean age 69.02+8.31
years, weight 53.93+9.92 kg, height 1.52+0.69 m.
and BMI 23.18+3.83 ke/m”.
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Table 2 Correlation between demographic information of the participants (n=45), level of pain,

WOMAC score with quadriceps strength variable

Quadriceps strength variable p-value
Demographic variables
Gender -0.082 0.297
Age -0.407 0.003**
Weight 0.546 0.000***
Height 0.377 0.005**
BMI 0.472 0.001%**
Other variables
VAS -0.854 0.000%**
WOMAC pain -0.172 0.129
WOMAC stiffness -0.153 0.157
WOMAC function -0.273 0.035*

Note; * Significant correlation at p < 0.05; ** Significant correlation at p < 0.005; *** Significant correlation at p < 0.001

Table 2 shows the correlation of quad-
riceps muscle strength in elderly people who
had an OA knee with demographic data (gender,
age, weight, height, BMI) and other variables
data (VAS, WOMACQC).

Detail, the demographic data (gender,
age, weight, height, BMI), all variables reveal
the low to moderate correlation (r = -0.08-0.55)
while the others variable shows the low to
high correlation (r = -0.15-(-0.85)). The signifi-
cant level of positive correlation was found in
weight, height, and BMI (p<0.05 all) while age
variables show the significant negative correla-
tion (p=0.003) with the peak force contraction
of quadriceps muscle. Moreover, all the other
variables show the negative correlation with the
dependent variable but only VAS and WOMAC
function rising to the significant level (p<0.05
both).

The Pearson correlation measures the

strength of the linear relationship between

quadriceps strength and once variable that inter-
ested (both demographic and other variables) in
elderly people who had an OA knee in this study.
Summarized that, all of the viables that reach
the significant level (p<0.05) (age, weight, height,
BMI, level of pain, and WOMAC function) will be
included to the statistics with factors associated
quadriceps muscle strength phase.
Factor related to quadriceps muscle strength.
Table 3 shows BMI, level of pain (VAS) and
WOMAC function are the key factors that influence
the peak force performance of quadriceps muscle.
The factors could be created into the 3 different
models as follows in the table then the most
proper model was selected to set the equation.
In detail, the most powerful predicted
equation for quadriceps muscle strength for this
study is model 3 which included level of pain,
BMI and WOMAC function variables into the regres-
sion analysis resulted in r=0.796 and p<0.05 all.
(R°=60.6%; SEE=35.013). Model 2 demonstrated
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that the predicted variable come from level
of pain and BMI variables which r=0.765 and
p<0.05 all (R*=56.5%; SEE=36.808) while only
detected in level of pain for created model 3
that presented r=0.729 and p<0.001 (R°=52.0%;

Vol.19 No.2

SEE=38.648). However, only the age variable was
excluded in all models of predicted equation
for quadriceps muscle strength caused the sig-

nificant level more than 0.05.

Table 3 Model of regression analysis of quadriceps muscle strength and variables (n=45)

Model Included variables B p-value r Adjusted SEE

1 Constant 247.021 0.000%** 0.729 0.520 38.648
VAS -22.930 0.000%**

2 Constant 151.825 0.002** 0.765 0.565 36.808
VAS -20.630 0.000%**
BMI 3.536 0.025*

3 Constant 161.258 0.001** 0.796 0.606 35.013
VAS -19.671 0.000%***
BMI 3.869 0.011*
W function -0.516 0.025*

Note; * Significant correlation at p < 0.05; ** Significant correlation at p < 0.005; *** Significant correlation at p < 0.001;
SEE=Standard Error of the Estimate; VAS= Visual Analog Score; BMI=Body Mass Index; W function=WOMAC function

Equation

Quadriceps muscle strength (N) =
161.258 — 19.671 (Level of pain) + 3.869 (BMI)
- 0.516 (WOMAC function)

Discussion:

This study investigated the pilot correla-
tion of quadriceps muscle strength with demo-
graphics and other variable factors in elderly
symptomatic knee OA people who lived in
Phayao, Thailand. The main finding concluded
that level of pain, WOMAC function score and
demographic variables (BMI) could be used to
predict the relationship with quadriceps muscle
strength (r=0.796).

Past reports found that the strength of
muscle in people with osteoarthritis. It consists
of three main factors: 1.) Basic properties of
muscles (cross section, muscle composition,
muscle activation) 2.) General properties (phys-

ical activity and exercise, endocrine and meta-

bolic factors, nutrition and vitamins, demographic)
3.) OA specific factors (joint degeneration, biome-
chanical factors, knee pain and inflammation)."***
Therefore, there are many factors that affect the
force of muscle contraction. This study wants to
focus on pain, BMI and knee function while the
other factors will be consumed for the next time.

Recently, it was found that pain in people
with OA results in decreased muscle function
(negative correlation) and the overall function of
the knee joint related with this study. Pain in OA,
may be rising from the complex peripheral and
central mechanisms, comes from the synovium,
subchondral bone, and periosteum, which are
innervated by small-diameter nociceptive neu-
rons. It had been associated with many structural
factors, including bone marrow lesions, synovial
thickening (synovitis), and knee effusion. The in-
flammatory mediators produced by the synovium

and chondrocytes increase the excitation of the
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nociceptive neurons, creating an amplified pain-
ful response. Moreover, the alterations of phys-
iological cross-talk between subchondral bone
and cartilage are considered the primary trigger
of the OA pathological process.””"" Therefore,
higher body weight and body composition that
directly put the interfaces force of the joint are
associated directly with muscle strength in the
lower extremities. Previous report found that
the peak force contraction of knee extensor
has been correlated with worsening of knee
pain in individuals with or at risk of developing
knee OA'. During gait and knee function, the
strength of muscle around the knee has also
been associated with cartilage loss in individuals
with knee pain”. In detail, the adequate knee
extensor and flexor muscle strength is the key
for the knee joint working since it serves as a
stabilizing and shock-absorbing function that
may protect the cartilage from microtrauma
and high peak loads during activity. Moreover,
pain maybe come from several factors such as
duration of OA pain, grade of OA knee patholo-
gy, inflammatory markers (IL, BDNF level) etc. In
this study, the level of pain was only one of all
three factors that was fit within 3 models, and
it had the highest significant level. Therefore,
level of pain in very powerful parameter which
selected to evaluate to the association factor
of knee extensor, the future study could be
conducting the overall factors of pain to include
in the multiple regression analysis.
Specifically, after pain occurring in
people with OA knee resulting in the decrease
of function and physical activity in daily living.
Previous finding of found that the WOMAC func-

tion of K/L grade < 2 was correlated with knee
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extension 180 peak torque (r=-0.453;p<0.001)
while the WOMAC function of K/L grade<2 was
correlated with knee extension 60 peak torque
(r=-0.366;p<0.001)" related with our study it
show the strong negative correlation of knee
extensor strength and knee function (r=-769;
p=0.025). However, the difference in measure-
ment of knee extensor (isokinetic dynamometer
vs HHD) and number of subjects will be focused
more for the further study.

Muscle strength in the lower extremities
is associated with body weight and body com-
position. The studied of Ericsson et al. found the
women with knee pain tended to have lower
muscle strength, at both knee extensors and
flexors, but a slightly higher hamstrings-to-quad-
riceps strength ratio (mean (SD) 0.53 (0.11) and
0.51(0.08), p=0.04). Moreover, overweight wom-
en generally have higher muscle strength in the
lower extremity than their normal weight coun-
terparts.”’ Lean mass is highly correlated with
muscle strength, and with age, decreases more
slowly than strength.” Related to our study, it
shows the strong positive correlation between
knee extensor and BMI (r=769; p=0.011).

The limitations of this study are the
number of volunteers quite small, and the pre-
vious period of collect data was over in during
the COVID-19 situation, it quite be difficult and
vulnerable for finding area, however, the next
study should be a comparative study with as-
ymptomatic people, and separating the data
into the equal periods of year, number of gender
to reduce data bias with the larger number of
volunteers, and other factors that may affect the
force of muscle contraction. Moreover, the next

time will be completed with the error prediction
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equations.
Conclusion:

Elderly people with OA of the knee liv-
ing in Phayao province, the north of Thailand.
There was a strong positive correlation of BMI
and a strong negative correlation of pain level,
the function of knee joint when correlated with
the ability to contract muscles of knee exten-
sor. The equation; Quadriceps muscle strength
(N) = 161.258 - 19.671 (level of pain) + 3.869
(BMI) - 0.516 (WOMAC function). Therefore, fu-
ture studies should be conducted and focused
on the others factor that cause pain and the
severity of joint deterioration.
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