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aUszasALieANYIALRnUNAYesNTUANLYLIYRDAEDA ulnar artery Wag radial artery
gendnsumisun® Anuansisuyudduvazinemd dyndlne eng 72 I amnnsideinselsariladuivan
(Heart failure) Wu31 7ifuuaud199maeniden ulnar artery waw radial artery WANWYULEINI WU sUNR
Turaeiitredeinisuanuausund vhnisdneilaeianinuenvemasadenann axillary artery Ui wasnidon
brachial artery Wazainuaenldsn brachial artery lﬂﬁﬂﬁlﬂ‘ﬁlLLmﬂLL%uﬁLﬁju%a@mﬁ@ﬂ radial artery wag ulnar
artery JnLdunNuAugNaIvOABAERN brachial artery, radial artery ka ulnar artery MRELEUALLNAT Vades
U

NANITIYNUI LUVUT19VNTANUEIVOIMaDALden axillary artery 8.8 lUALIAT Viaaaldan brachial
artery fiANB1NINTAUANUVLITRAUNG ufieuTinas cubital fossa 9.5 lwufuns Iaiduriugudnarsvesasn
\dam brachial artery , ulnar artery uag radial artery e 0.64 L9uUALuAT 0.32 LYUALUAT WAy 0.48 LYUALUAT
auaiu asuledn mnaReUnfiveanisuanainiunivesmaeniden radial artery wag ulnar artery lidananseny
sasrene Tngliviliiannsile Wiendeausvendunieiinaendenna iuibes dnvazaruiinunfvemase

denillddudeyauszneunssneuasinfndmsuwnmdfidewhnmsidmiedesiuusiadng
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Abstract

A high origin of the radial and ulnar arteries was found in the right upper limb of a 72-year-old Thai
female cadaver during routine dissection for undergraduate class of Physiotherapist students. The brachial
artery is a very short, artery that divides into the radial and ulnar arteries at the upper third of the arm. We
determined the length from axillary artery to brachial artery, then from brachial artery to the bifurcation.
We also measured the diameter of brachial, radial and ulnar arteries by wrapping the string around them.
The length of right axillary artery is 8.8 cm, the length of right brachial artery from its origin to cubital fossa
is 9.5 cm. The diameters of right brachial, radial and ulnar arteries are 0.64 cm, 0.32 cm and 0.48 cm
respectively. In fact, the variation did not cause atrophy or shrinkage of neighboring muscles or cause of
death. This report may remind or aware for surgeons, clinicians and nursing staff or diagnosis and planning

of operative treatment of forearm and hand surgeries.

Keywords : radial artery, ulnar artery, bifurcation, variation
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M397 1.1 1 UanIMTinaue wasldurugudnaisvemaeniien axillary artery, brachial artery 6
kag ulnar artery
M990 1.2 1 UAAIANILEIVBIVABALTDA brachial artery uanuuuignIUnAlaeiiiguiuatade 7
ANUYNIVBMABALFBATBIT YT UALIUNG (n = 15)
d15usynsm
wih
NTINT 1.1 : UARIANULIVRIVIRDALTBA axillary artery Wag brachial artery Yoes 19Ny wETUVaY 6
LNANANTOILYUADIT
N3N 1.2 : wansdurnuaudnatsvemasaiiion brachial artery, radial artery ka ulnar artery 7
VDIYUNIHDIU
N3N 1.3 : uanan1slSeulfiguAsEIvemABARen brachial artery MiuanuvusgandUnALigy 8

Ausiaywdturagivasaiden brachial artery Unf (n = 15)




AW 1.1 :

AN 1.2 :

AW 1.3 -

AW 1.4 ;

a1suunm

a4 aortic arches U dorsal aortae neUN1TEIVADALTEA
wansiLINSYeINTsaivaeniienvesseAlvulufiseuve sy ydlussees1ag

AMALAAIFILNLINNTINAMNEIVDIADALEOALLAY axillary, brachial, ulnar

wae radial artery
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uni 1

UNin

1.1 anuluanuazauddgve sy

Tassnsidedunanmadiaeutfoanisien unnieiaamans senineiifinisdanisieunisaou
UFTAN19309 axilla, arm wazUfiRnisides cubital fossa and forearm g unazidand siilousiandangt:
vese93dlng unanuanuiaunivecasnidenuneinnisueniasiuley (arm) Selansuu (forearm) &
Snvnruanuusldidsandmidonnduuny luuasuwiuidnuney ldwioutureuauiaesisfiunnseiu d9
vaeaAenuasUInMlaidnvaruanA N ystuazyiudug Sulivgiud enaffamnanainludedi

ANSHAIUINITVRINIBBU (ANNLINGN) T3UA8 FvibmAnauaulanaz@nwvianuiinundnnuluased

1.2 TnqUesaeAvaINIsIvY
WeAnwAuRaUNANELeNTBINSUANKILITRMABAEEALAY Radial artery waw Ulnar artery fiawudia

Ushadeiuwvulusiuyuwdduvas wasiSeuiisuiuiwyedturasivasaifenduieaiuiung

1.3 Ustlewiiianinaglésu

NSWANUILIVDIVAEALEALAY Radial artery uaz Ulnar artery feufsusiiadotuwuulusiauywd
duvag iHunsdAnniidoutranuldenn %’ﬂam1mﬁ’]mﬂsi’foJummiﬁugwﬂuimﬁ&umm‘sma’imﬂmam‘ U
nMeAnamaniueayud nedineneiniamans 1o wagtieusglonilunismenunsdin wazsduiumis

dvsuunnduazgiingitesiunsyiinanisusiudanarstely

1.4 YBULYAYDINTIVY
nsfnwluasall andunisateldnisiiansunduseuvednuenIsun1sasesssun1sideluny vy

wIngdeysw laglihnisdnwdnvuglasiasiwemasadonuauiiinuuay uaglaswaidlndides nesng
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UYWITIWRBLINANR 31U 1 919 MsAnwIdelumssldulugazyiiniside ey fulinsunniginiamans

v Py °

YU 6 1199 607 ANLARIVAIENT WA EYINT Useuu 80% dunan1sIvedvdeyail AONUINIILATITT
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Uszananigusn Uszaia 20%
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mednaransanunsawtseanlmdunnnieiniadians (gross anatomy #se macroscopic anatomy)
uazgan1einiAmans (microscopic anatomy) smmeinamansidunsinulassaiamseinaiianansa
woadildFendienstuvay (dissect) anaywd odnwlasadwineluazneuenvosnuddaiy
Fiuguiididy dusunsFoutuniedteluaninemanimsumdluiagtu Welidenudile Wuaman

V83939 kaginuuRannmsldaunsalindadossiu lnensldsismenyudlunisfing

2.1 noufiiduiusiuEeiise

muﬂnﬁﬂ"ﬂﬂwaamLﬁaml,mgmwuu‘uamwé Tngaulnguaniausosnuiainrasndonuadlngvesiila
(aorta) Feluvusdosluidsesensduuidrnuaridomiiouty vasndeauns axillary artery iunasnidon
Adudufiseunainuasaidonuns subclavian artery Faduidenilunianiedniaiansazisuasuieain
subclavian artery lUidunaeniden axillary artery LﬁaﬁdﬂmSmauuaﬂ%aﬂﬂis@ﬂﬁmﬁuLLSﬂ (1%rib) mé}uqmﬁ
Yauaeendnnile teres major ﬁagﬁwwé’waqmz@ﬂasﬁﬂ (scapula) \iedoanduifousnasnuiuarindifes
Tneduiiseunainwasaiden axillary artery flonasnidonuns brachial artery finanRIN81IaUIALFURYY
funth WenenauniussfeRureauuy (cubital fossa) w3ef neck of radius ednasnUszann 2-3 wufiuns
ma@mﬁ’!ma’mwdw medial Wa¥ lateral epicondyles ‘anﬂ%@jﬂﬁmlfﬂu (humerus) (Agarwal et al., 2016) Lan
sonJuaasuous loun vaendon radial artery Fwendlunusudig (lateral) wiesuiudile uazvasnden
ulnar artery Saeamasnduly (medial) wiesuiafes Wedenduifousnauudiuvats mntunasaden
e 2 fidoufudu palmar arch vimdnile TWuwuseenluidssiadennis @unineduglovisssunse
A1 IYINEIENERTAVNIN, 2012, Rajani et al., 2017) FednwuzmINvemasadenLaIfina ity
Snwaizfinuunilaeiiily

2.1.1 Wan1svasnsadeszuuluaieulafinlunyed

szuulvadenladin (The cardiovascular system) datduszuumdniiGuvhalussezdseuresuyud Tag
vlaszeyiFudiu Fonin primordial heart wag s¥uuviaoaiden (vascular system) (il 1.1) avUsngidlerdinans

FUa9in 3iilasmefsauliaunAs Ut InaslAUTHIUNABIN1T8aNTLAU KALAITOWNTINULALFILDIN

P
= &

11501 waziveadsMiintusazfneasusulaeanlentuaansianiglyd
2.1.2 WAIUIN15Y8INTsad1aaeaianuessensAuu (Vascularization of Upper Extremity)

Wannn1svesnsaivaendenvessyduuluiesuvesysd dniintundalausla 26 Ju wazay

]

aseguuuulidnnuszanasiull 56 (Moore and Persaud, 2008) n1sasmasadenlaeviludnaziisuuuuunilay

3
Anfinsinanuaziugnioanlunusensduen sudinisaiusadensiudie vasndonvuiadnasiinsuanuuus
Tunaenidendulnin Tnenisuuagaduazinisindeusives endothelial cells WWinuilifivasndenin
Ao ondegne Sunvemvesndenlusensduuesinsiauvemasnidenunt subclavian Tilunasndonuns
axillary quiasuutasdoifiu brachial artery Lﬁ@lﬂ@gﬂiﬁé{mwu wimnufezunnurusludunasnidonuns radial

fiu ulnar artery mufildnanluuddneiu Fsguuvuremaendenunsnndniuiliuguuuudeiuiedudlngas

v
=1

\Wnsgniedlanin 5-7 mewauluiluvasadentddgdsil (1w 1.1)


https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%AB%E0%B8%81%E0%B8%B2%E0%B8%A2%E0%B8%A7%E0%B8%B4%E0%B8%A0%E0%B8%B2%E0%B8%84%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%81%E0%B8%B2%E0%B8%A2%E0%B8%A7%E0%B8%B4%E0%B8%A0%E0%B8%B2%E0%B8%84%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C

an 1 dwlngaemell Sunsdnuasgldilu maxillary artery  fivisduluifesdesiunis  form

yaanLEDn external carotid artery (Moore and Persaud, 2008,; LﬂﬁﬂLLf’h, 2556)
A 2 dlngasmely duiivdosdinseyluilu hyoid uaz stapedial artery Wududonuunndn

lideenszgny stapes Tuydunans

73 Lﬁ]%ivaiJL‘ﬁu common carotid artery ag internal carotid artery

f
‘:q' I a < | = v a < ' v M .
AN 4 91991813 UUAIUNINYD arch of aorta VUYL UTIUALTDINADALEEA subclavian

419U
A 5 Uszann 50% ladfinmsiaun 8n 50% wdseglugdvesiaing veudwdeniidu (Moore and

Persaud, 2008)
A 6 Teteiasalu ductus arteriosus wag pulmonary artery 919818 d@udavnduduasyludu

naeaLden pulmonary artery 419921 d@uvanglaifintswmun

External
Internal carotid arteries

carotid artery / %
Right
VE]gUS nerve j‘ E BN Left

Dorsal norta

Aortic
arches

artery

I Common
m carotid artery- Arch of
aorta
V- ight . \
subclavian artery \\ o Left
V— ¢ : recurrent
Vi Right~ nerve
recurrent nerve Bucius
7th—— o arteriosus
Right dorsal intersegmental NS
artery 3 Pulmonary
B

aorta A

Right external g i
carotid artery -Left internal carotid artery

Right vagus \! -
Left common carotid artery

Right
subclavian artery — - Left subclavian artery

Brachiocephalic

artery — — Ligamentum arteriosum

Ascending aorta -

Pulmonary artery —Descending aorta

C

- Aort Radial
Upper o Atery | — Brachial
Limb Bud Anterior / | Artery
@ @ Interosseous Artery v ;
/" Ulnar
__ Seventh A
( | Intersegmental Artery 28  Median
\ 1,/ T Arery
Primary | Median
Axial Artery ——— Artery
Deep Artery
of Arm
” Radial .
Brachial Recurrent Brachial
Common Artery Anterior  Artery o,
Interosseous | B
Interosseous — — Ulnar Artery | Radial Superior Ulnar
° Artery ~ Deep Artery  Collareal Artery
4 Artery Palmar Arch |
| / &
Digital Median Median
3
Vessels 1~ Artery Unar ~ Attery
Artery

|
Superficial

Autopodium
Palmar Arch

A9 1.2 uansiiuInIsTeInisasevaendonvessesauuluimosursayudlusses A
(Moore and Persaud, 2008)



Tnevaenidonuna intersegmental artery azidnluideusievasndesoslu imb bud Wesvasadu
NaoALRaAUIIIANTINAVBY limb bud.

A). detimsitauniiusnniuariinisadmasadeniiunnesnainasniden central artery Tuiludau
wilwasaenden common interosseous artery Wazas1avanaidonuns median, radial wag ulnar artery

B, C). NS¥UIUNTATNVDIMADALEBALAT central artery (median artery k@ interosseous artery azan
unumas luvaizfiveenidenuns radial waz ulnar artery axUszanuiuldfunasndendedudiile (palmar

arches)

2.2 MAReiiduRusiuiEesiingy

MsuANWILTIRAUNAveasadonuas radial artery wag ulnar artery fu WHumuinUnivesszuy
TyadoulafinuessesAuuiinuIng 0.7%-2% eI sfnwlusuywdtuay (Sieg et al., 2006) ANNHAUNG
yoaguiuuvaeaidonlusssdumuMsTuiinlunufnuifovasacy lunistiumassieyedicluna routine
dissection wazUfufn1sain1anddn (Lippert and Pabst, 1985 819fi4lu Rodriguze-Baeza, 1995) 31nn15Anw
rounthil dndlugliaunsoszyammmadedisldnanatnald

mil,wmLLmuaﬁﬁmUﬂﬁﬁgﬂwvﬂ%LLiﬂImt’J McCormack Tul 1953 (Kosuri et al., 2014) Tun1s@ne1919
uywdTumazYed Panicker (2003) wuiiiloviaeaidenuns brachial artery unnuvusoonidumassidenias radial
artery waznaondenuad ulnar artery wd1 aeAdenwad ulnar dnsusnuawsiaeseendudnuuumils Send
unusual ulnar artery ud3veFImLUnR vhldmsuieuReUndlunsunnurusemaendeauaaiuiivans
UL FeaenndaeriunsAnuives Rodriguze-Niedefuhr M., 2001 Fsnudn JunuuANLAnUnfAveIvaeniden
brachial artery, radial artery Wag ulnar artery ﬁwmﬂﬂ 7 quuuy 67?0LLm'a5LL‘U‘UﬁmmLLmﬂGh\iﬁJusLuL%;aﬂ‘U@ﬂmq
A unasiiogonde sudsedanmiiAntude dmusUuuunsuanuusiaunAfiwulae dadgainnsFeulu

Va v =

WesujuRnsunnieiniamans e193zdney 1 lu 7 ¥ea Rodriguze-Niedefuhr M., 2001 Ald Asiiudideisauled

Y

wAnvmnluuunsuanuuiiaunfivesmaenideadinanainiysdduvazlulssimalny
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Azanvmanslallaaewin uvneginamans dmsulidnvdnansseaudIygws NMsInnisiseunis
AWIYIAINETT UsENaumensiseunIsaouninIAussetekarn1AuioR  dmiumsasumauunesdumraying

a (%

uyed ieAnwilassadsianislulasmeusn waawniFesmausses Wslildedanudilawaziiuninlaadig

Yya v

Povau  FwhliduanuiaundniedulusayeddunasBamulidesvss  vligidedinnuaulalunisfinuide

U

AN

3.1. NgUIREN :

o al

FUYESTIWasINANe 1 519 018 72 U dyvdlneg
3.2 maiusausaudaya

3.2.1. Saruenvemaendenidmheiduguiiums (cm) Tnefuvwisaesdne fvuadumddnad
il (pnunmdl 1.1)

AvelaY 1 : 30370 axillary artery lumvaanden brachial artery (Jeyanthi, 2016)

ANUELATY 2 77370 brachial artery VL’LJWQ@LLmﬂLleJuwawaamaam radial artery wag ulnar artery

3.2.2. Iavdurhugudnansvemasniden brachial artery, radial arterywas ulnar artery ey
LURLUAT

3.3.3. tuiinnmsnendesdiesy Tnglituiinamluniihwesisywdduvas eliduluaussdeu

938555 uLLEe

AT 1.3 AINIABEAIAILALINITINAIILYIVDINADA

\doaLAs axillary, brachial, ulnar wag radial artery

(Ax; axillary artery, Ba; brachial artery,
Ra; radial artery, Ua; Ulnar artery)

3.3 N15ATITVoUA

Y

ran smaasnlauAnamatadevaifisuiuAmnsgu (Mean £ SD) Tagld Student T-test

a o o

MuuAlaA P value < 0.05 JanuwnnangegeiisdrAynsada

o

v
7 '

3.4 53819815398 Uszunad 1 U AusiliiounsngIau w.e. 2562 - NSNgIAU W.A. 2563
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Nan153veLazaiUs1eNa

nmsiudeyavemaendoniiuuuainiiayedtiumas Inensinninuen wazdurugudnas lua
N13NAaDY fadl
4.1 Nan1539Y

NnN1sinauealegligna1adamiunesungluisaniuniside linanisnaaes dadl

M13099 1.1 wanINTInANETT Uasldurnugudnatsuamaeniion axillary artery, brachial artery Wa

ulnar artery

Length of arteries (cm) Diameter of arteries (cm)
axillary artery | brachial artery brachial radial artery ulnar artery
artery
Left | Right | Left Right Left | Right Left Right Left Right
12 8.8 15 9.5 0.64 0.64 0.48 0.48 0.54 0.32

N5I7 1.1 LaAIAINEIveIaenLaen axillary artery Wag brachial artery ﬁlaﬂ‘ﬁﬂﬁmuw‘&jﬂ?%m%mﬁm@ﬁ
VDIVUADITN

(NTMUVisEWAD : LAUTGENUNR, NTINUNENR © UUUT9wTTNITUANEINTIUNF)

The length of upper limb axillary and brachial
arteries of Thai female cadaver

16 15

12

10 8.8 75

o 00

I

[T ]

LF(_“_?_BF Left Right Left Right

axillary artery brachial artery

ANNTNN 1 LARINANITIVENUI aenalden axillary artery wag brachial artery Uo9uaug19vUY

TANUYINFUNIINADALEDAVDILVUN A UG8



N3N 1.2 wanadusugudna1avemasniien brachial artery, radial artery Wag ulnar artery YaauIuns

@999719 (NSINWVFYET © VUG8, NFINLVIAFNID © VUT19U27)

The diameter of upper limb of brachial,radial
and ulnar arteries of Thai female cadaver

0.8
0.7 0.64 0.64
0.6 1 0.54

0.48 0.48
0.5 n 1

0.4 0.32
0.3
0.2
0.1

0
Diamiter | ¢ Right Left Right Left Right

{cm)

brachial artery radial artery ulnar artery

1ANTINA 2 UAAIINNANTIALHURNUAUINA19YDIABALTDAANLAUVBIUIUTIIEDITI HUTNHURY

Augnasvemaeaioansaudutuliianuuanisiumslvddy meada

A13199 1.2 UAAIAINENVRMARAITeN brachial artery MuanuvusgenitundlaeiiieuiuAiaie

d ] s o - a
mmﬂ’]’ma\‘maaﬂLaEJWUEJﬁNJJLg‘HEJWLmawlﬂﬂm (n =15)

Side of hand Normal (cm) Abnormal (cm)
Left 14 15
Right 13.12 9.5

Nan15398lunnsed 1.2 wudn anuenlneasunfvesasalden brachial artery UouWauYIER Ul
Aldunneneriy uidlodwfisuiunaeadeniiunngainitinfiaenudl vaeadieniiegnisinurnAeut1sdun i

PRDALADAYDILYUTIIEIEUN



N3N 1.3 uaninsiuSeuliiguniuenIvemasniien brachial artery Muanuvusgenitunfiieuiuinasywd
PuvazNviasniden brachial artery Unf (n = 15)
(n91Mluviedi : Aadevesvaoniiion ulnar artery ka radial artery 313Uy ETIMAEAUNG,

NIMUEN : 1Ny wdTIarNinunLILIvmaRARanaINIUNR)

Comparative length between normal and
abnormal brachial arteries of Thai cadavers

18

1 “ 15

13.12
14 i 1 =
12
9.5

10 =

8

6

4

2

0

LENGTH MNormal Abnormal Normal Abnormal
(em)
Left Right

NHANSANYINLNUI aBaien brachial artery YBILYLYIMINTUANUVLIVBIMABALTBAZINIIUNG

T 9LANUYNINAUNIVUNNOUYIVBITNAUNR EIULVUN A UG 18U UTANE1IVDIRBALEBAT INALAEY

aaengy lneAnadenld Ao x £ sd VBVUTEY 14 + 3.0, A1 x + sd VOWIUTWYIN 13.12 + 2.74

4.1.1 uamanmaesumisvemasndenluuausyudtumariuangsninund

PInAEERARELLemaendonTiassFerasan uantuvitemasaiden brachial artery
naeAlaen radial artery uagnasalaon ulnar artery ‘171"m§hLLmﬂcﬁﬁ’aagﬂuﬂé’wmﬁaﬁuLLmu (arm) wazndanile
Uanauu (forearm) luyin anatomical position 31NAMN A LazAM C ALUAUALIVDIAALEDATD VU199
fusnngsninnd TaeiFuumnuvusenanvasaden brachial artery Aoufianthdearen w3e head vosnsEgn
radius gennifisuiuvasaidenduiefiegiluauiide uimndnvandudofiveondeaunsasuuisae
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awdi 1.4 meﬁwmeﬁuawaamﬁamﬁlﬂﬁmLLﬁuu’Lus'NuwésﬁwLmazﬁﬁmﬂﬂa
A) LU,
B) Wy,
C) MNWVLILAULVUYI LAY

D) ANIIALARNIFILAUIVIADALFDALYUV I

(Ax; axillary artery, Ba; Brachial artery, Ra; Radial artery, Te; Teres major, Ua; Ulnar artery)



4.2 afusena

INNANITNAADINUIN AINEIIVBIVIABALTEA brachial artery 119U NVBITNUYWIT AT NS HAUET
tesninAadsmiununinnieyudiuvarioglusounmsfnunnaiieniy  desnmsusnuuuswemasa
\Fon radial artery wag ulnar artery figaninAund uazdidusugudnanaves ulnar artery tfosninAadsidusinu
Quéﬂmwﬂamimﬁmﬁu miLLfﬂﬂLL%uﬁﬁaﬂﬂﬂa‘ﬁQﬂWUﬂ%ﬂLLiﬂIG]EJ McCormack lull 1953 (Kosuri et al., 2014) Tu
nsfnwanudtiuazues Panicker (2003) wuinileviaenidenuas brachial usnuvuseonduvasmidenuns
radial Wagnaeadenuad ulnar ud? vaeAEoRLAY ulnar Insuanuuusieseenidudnurumis Sond unusual
Ulnar artery uddenedmaund  shlimuharnuiaunilunsusnususemaendonuastuiivans uuuy
donndesiunsAnwineuniives Rodriguze-Niedefuhr M. (2001) §3demuin JULuuAURAUNAYRIRRALRDN
brachial artery, radial artery uag ulnar artery stsyunadl 7 sUUU Tngfnwainnguenegnesauysddunazinuiu
192 319 (30 384 www) Fsusznaulusevaanidon

- Superficial brachial artery wu naeaLaen brachial artery nﬁﬁﬁaagﬁﬂuuﬁwm median nerve NUNA
fnsegiumdaduusramidu waswdlushanudduvasmarediuag 10 519 (119%) Taed 1 nsdinuluuoy
Taaosdng uaz 9 nadinulunsuiomiledng @em 5 huusetiedne 4 $19) woluhayudiuasmangeu
8 313 (7.9%) nnsdinuluwudfiomiedng @191 5 Sauagtredie 3 919 agldh wuaruRaunisUuuuiivedy
18 919 90 192 919 (9.4%) %30 19 UYL 31N 384 U (4.9%)

- Accessory brachial artery wazwuviaeaiden brachial artery wAnNUILIRALeTiuSIas brachial artery
dnfl 3 (upper third) Maslailudumti median nerve wéh3andusnsuiu brachial artery fivtindoren deu
szunnuvunlunasnidon radial artery ua ulnar artery wuwies 1 n3dl Tuwvuwinvesssuywddumasinage
(1:19%) agulsdmuguuuuanafiaundd 191999 192 $19 (0+529%) Wie 1 wwuan 384 wvu (0+26%)

- Brachioradial artery wuviasaien radial artery figadudings Tusrsuyudiuvasinawie 15 519
(16:5%) wuluwuitsendlstne 10 n3dl (unwm 6 Sauazuaudne 4 919) uasnulussuiadesdng 5 nad nulusis
uyudtuvazinamda 24 519 (23+8%) Tag 15 nsdinulunsuiismiledng Wi 10 Sranazuaudne 5 $19) uae
9 nsdifnuluuausie 2 913 aguldmuziuuunnafisundil 39 919370 192 919 (2043%) ¥i30 53 wLaN 384 WY
(13+£8%)

- Superficial radial artery wuviaeaien radial artery Hnndnund fusnateiefmsladtumie
tendon 3sNd1 snuffoox UMANYMUTMABAEER radial artery Safiszdumaneiiiulunud oy
Taluargnuneguiissiiaviianas antebrachial fascia (Myroslava et al., 2015) 1 nsglvasnis@nyinuin neulud
fu 7 tendon finsnssvesaenden median artery ﬁanaﬁa@lﬂﬁmﬁuﬂismw median nerve agANTU F89
carpal tunnel wulussyuddumasnans 1 319 (1:19%) Tuwruisanstne aguliin wusUuuuauRnUnfd 1
319970 192 519 (0£52%) %130 2 UYWIIMN 384 WYY (0£52%)

- Superficial brachioulnar artery wuviaeaiden ulnar artery fqaiuiings uazeiogmilonduiile
superficial forearm flexor WUIuﬁNNqUEﬁWLmﬁmWWMB 5 519 (5+5%) 4 nsdinuluusunileing (hawn 2 S1euae
41980 2 919) way 1 nsdinuluuuiiaesdng nuluwswisaedinsweshanudduvannands (4£9%) aguin wu
gULmemﬁmUﬂaﬁ 10 519970 192 914 (5£2%) ¥38 16 UIUIIN 384 YU (4+2%)

- Brachioulnar artery wuviaanidan ulnar artery ﬁa;mﬁ%ﬁmﬁqa fnsnemundlumuuvusasiie wulu
LILITIVRI LSRN 1 319 (1219) agUinmugUuuueufinunid 1 919370 192 916 (0£52%) ude

1 kAUIN 384 AU (0+£26%)
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- Superficial brachioulnoradial artery WU superficial brachial artery upnuvusluu radial artery Way
ulnar artery fiusiadareon WAzI13MBYIIAY brachial artery Unfifisieanann common interosseous trunk WU
Tusrsuyusiuvasmams 1 91901:1%) warlusangudiuasmads 1 919 (0£99%) Tuassinulunoudne
aqﬂdwwugﬂuwmmﬁmﬂﬂaﬁz 32990 192 519 (1£04%) %38 2 WIUIIN 384 UIU(0+52%) N15ANWIYY Venkata
(2011) wuUwuuANUEnUNAveIvaendendnJULUUAR viaanidan superficial ulnar artery (SUA) WURAKANUIS
flgsniunfvewmaendion ulnar artery uazfssdumaneiiflegiuluinauuiumii gnunaguiiissiands
subcutaneous tissue ey antebrachial fascia Lﬂ/i’li?u (Myroslava et al.,2015)

mﬂmsﬁﬂ‘mg‘uLLuummﬁm‘UﬂaawaaﬂLﬁamﬁﬂa'nmﬁwéfu HANMIANYIYRNEIaOAATBITUTULUU U0s
waeaden brachioulnar artery lunanisAnewes Rodriguze-Niedefuhr M. 1ull 2011 Tnewflevaaniden radial
artery Wag ulnar artery L.wmLLEUW%TWLLWJ@QQMWUﬂauﬁ’g faplisULUUNTIITevaanEeR lUALLILLULUNR

o

NN

=

nwigUuuumsRsUnfdeountng  dnssyifiesdnnsnismusasdumis WWudnuideves
Rodriguze-Michael (1987) Wun1suANLULITBIMaDALEen radial Lag ulnar fiusaunie condylar line N13@nN®1
984 Madhyastha wazanse (2009) wuanuRaUnAsEnINAnyIsuywdturasinandgyduieaiy 70 U laglil
NIIVANMANITANY NUIHNMTUANLIUIVBIABARENA radial artery Wag ulnar artery gaINUUITLAUVDIVOUANS
n&wile teres major TulU 4 wufwns waglut 2012 1UATEYEs Mohandas WUNISLANLYLIYBMABRLEER ulnar
artery ganiundlusisuywdtuvazmaneety 70 U Sslimsuanuausgs 13 wuflunsein medial epicondyle
Y0INTEANAULYY (humerus) FalnsunRinnuensiuvesaenden axillary artery way brachial artery fina1ue
Uszanas 20 leudlans (Jeyanthi, 2016) Shewale wazAnsy (2012) IAANWIT190YETINBLNAMENUNTITUAN VLS
YpuanLaen brachial artery Uiduvaeniden radial artery wag ulnar artery fiumtavauanses teres major
Tunwudnedne lulinig A 2014 Aagdids Kosuri et al. wu SUA Tustsuywstnues 3 $1ainviman 70 1 73
91gogflutag 50-70 T uazldvinnisinnnuenvemasaideniiunnuvusiaunduastuiinly teiSeuisuiunaon
Fonfiunnuauiniuund finnueiadsvemasidon brachial artery 19-22 lwufiums ssanAadsAMET
brachial artery I3 syudtuazund fldssuifisulunuidediifaiedoussna 13-10 wufes Dusaan
NnuATeiinand1siu mnnuAsetheiuiide Kosur et al. shmsiarnuenuasduiinualunanudtunasd
Usemaduid  Wideasuimsiivasmdenunsiifinsuanuausganinunddeiisneiy  919m191nmuuansams
nenmssvidasieyusiuvaslulsamedude wslasayséduasinululssmdlnevesnisfinuil
aruuandndluFeeatond  Wugnssn  wasuwasilendvegfilimilouty  SwilFeuadefiamunnsadiuls)
anunsnthaniUFeuiieutuld meiseideyalusnmsusudfisuanusnvemaendeniiinuniva 2 naonden
fumanueiadevaeaidoniy 2 Nnhayudtunasiioglunansinviiedtusashifinsunnuausiinund
(N30 1.3)

NSANYIVEY Yazar et al. (1998) S1auywdduvazinaye 818 60 U nun1sunniuusgendnunives vaen

\den radial artery Wag ulnar artery ¥1931NRaUAAYRIVIABALTRN axillary artery 1 3.5 LWURIAT VULNHAVDT

4

v o |

NSANYIVDIEITE NUNITUANUYWINNRINKEN cubital fossa Bl 9.5 wuRuns EULLme’mﬂmﬂﬂaﬁmmw \in
Mt TRaUndReusgaduisou (Embryologic development) @anAdeafiufasuIeiiin MIuAnLILTes
waendenfifurudnmwinvesmasaden ulnar artery waz radial artery gandiunisdnd ladinisesungliin vau
fgeulieny 5-8 dUam aortic arch Wiwasuwlasluidunasndonuuusingg fie carotid, subclavian way
pulmonary arteries lag aortic arch AzLL8NBONAIN aortic sac LLﬁinéu&jﬂﬁl dorsal aorta LazA1UYINVOL aortic

arch %Lﬁﬁiyiﬂl,ﬁuiﬂu%ﬂ right subclavian artery lagd@aulagaes right subclavian artery 193gu197n dorsal
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aorta ey intersegmental #i 7 d left subclavian artery 12311970 intersegmental i 7 mﬂﬁ?u%l,ﬁ]%aglff]u
Sewmaenden dnwaenisinaisudentsldsuutadundeutuninadyves imb dulngazdunisiensen
Pnnaeadeniy wavilonUsvanufiuvaendend1afies primary axial artery 1w3edu brachial artery vosiuwuy
waztdu common interosseous artery Tu forearm ?Ué\‘lﬁl,l,‘lm& anterior Wy posterior interosseous Wuvaeniden
ulnar ag radial LEALILINTIUSIIM cubital fossa [ UuLvusUa18wa brachial artery (\aAWLA3, 2556) (Moore et
al, 2000) lumeuusn radial artery WAnTuln&RU main trunk Fsdedu brachial artery 11071 ulnar artery uag
a¥1siuanmsidenyszanuifu main trunk 3elnd fussiuguiiaves ulnar artery uavdudurifinasmely
Fouvaoniden radial artery waz ulnar artery azietulusziuiieatu widloduduiidaves radial artery lal
\Ainmsaaevnely uag radial artery lalieuuszatuiu main trunk #lndq Augariinues ulnar artery Fewnil
9 radial artery Lﬁﬂiuizﬁuﬁqﬁuwmﬂﬂﬂa (Shewale et al., 2012)

uenand Uinandsiousudunt wezndundeuvuiumdlunsinunisayuitiunasd  fivaen

1800 radial artery tag ulnar artery 11997014 LUNALLLD pronator teres, flexor carpi radialis, palmaris longus

¥ v
=1

uwaz flexor digitorum superficialis lsinunisde \ies wieduseandunilefivanil wmszluwrudrsiinuay
AnUnAdunasniden ulnar Snneiarudndiludngaie pronator teres, flexor digitorum superficialis Wag
flexor carpi radialis munanMEINIAFERSILDULIUTEE (Myroslava et al., 2015) lidamnsavudsion
wavanssnduluidsndundomandu  maiemesanmiifinunad ibiAnguassalunsinwwagidaduavnin
v19eEn 1w vlendensarusulafinrseenainaudssenizvinden (schemia) uaznmzdidonsen

(hemorrhage) #flole Ghosh et al., (2016) MsuANUWYUIRAUART @wnsansianulalaeddnis Tdmeliause

v
o A

nsesionemsunndlunisidedeileswiuls Wy Doppler sonographer, angiography wag palpation (Cuneyt et

al., 2004) FIALVABUNISHIFR WBTILNNUNISHIFALALNNSSNwRalU (Natsis et al,, 2014)
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1. vaenideniiinsunnurusinunidu fvwaduriugudnaniitosnimasadenund
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ABSTRACT

Many elderly patients who receive central nervous system (CNS) active drugs, are
more susceptible to have adverse drug reactions including delirium, cognitive impairment,
falls and fracture. The Beers criteria was used to determine the potentially inappropriate
medications (PIMs) among CNS-active drugs. The present study aimed to review the PIMs,
drug-drug interactions and drug-disease interactions among CNS-active drugs according to
the Beers criteria 2019 and examined the factors related to drug-drug interactions among
CNS-active drugs. This study was a retrospective study. The data were collected from the
elderly patients ages > 65 years old between July and December 2018 in pharmaceutical
care out-patient clinics at Phramongkutklao Hospital. The results of the study revealed that
82 participants were received a PIMs among CNS-active drugs according to the Beers criteria
2019. Of those, the most frequently prescribed of PIMs were benzodiazepines (67.1%) and
opioid drugs (50%); respectively. Twenty cases of patients were having drug-drug interactions
from CNS-active drugs. Osteoarthritis was found to have the relation with the use of
medication that cause drug-drug interaction (OR = 5.81, 95% Cl = 1.17 - 28.94, p = 0.038).
The most common drug-drug interaction was the combination of opioids with
benzodiazepines (70%) in osteoarthritis patients. Consequently, the concurrent use of
opioids and benzodiazepines in elderly patients was important to be monitored the serious
adverse effects including sedation, cognitive impairment and respiratory depression that

caused a low respiratory rate.

KEYWORDS: Elderly patients, Potentially inappropriate medications, CNS-active drugs, Beer

criteria
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Introduction
The elderly patients may be very frail with potential to enhance medication-related

problems as a result of treatment of multiple chronic diseases'”

. These include poly-
pharmacy leading to drug-drug interactions, and pharmacokinetics and pharmacodynamics
alteration in many drugs'?. Consequently,_this population has the increased risk of
inappropriate prescribing and adverse drug reactions causing disability, death, prolonged
hospitalization, and high medical expenses® *.

Potentially inappropriate medications (PIMs) is defined as “a drug in which the risk of
an adverse event outweighs its clinical benefit, particularly when there is a safer or more
effective alternate therapy for the same condition”®. Following the recommendation of the
American Geriatrics Society based on Beers Criteria 2019, has released an explicit list of PIMs
(e.g., anticholinergic drugs, benzodiazepines, muscle relaxants and pain relievers) to be
avoided in older adults and in those with certain diseases or syndromes, prescribed at
reduced dosage or with caution or careful monitoring®.

Among PIMs, the medications having effects on the central nervous system (CNS)
were more susceptible among older patients. There is a high rate of CNS-active drugs use in
elderly patients, despite the fact that these medications may increase risk of cognitive

. ® and are associated with increased risk of falls”. Potentially inappropriate

decline
medications of psychotropic drugs were administered too much in patients aged > 65 years
who were admitted in the hospital. The most common psychotropic medications were
benzodiazepines (29.5%), antidepressants (22.2%), nonbenzodiazepine drugs (12.6%) and

)(10)

neuroleptics (11.9%)"~. Likewise, the residence home care was highly prevalent among

elderly subjects taking CNS-active drugs*?.

With the study of CNS-active drugs use in elderly patients aged 60 years and older in
Thai population, a cross-sectional descriptive study found that 18% of tramadol
prescriptions were associated with ADRs in elderly patients 2. Although the prevalence of
CNS-active drugs use was quite high in patients both in acute and ambulatory care settings,
the prevalence of PIMs among CNS-active drugs in Thai elderly patients has not been
studied. Therefore, the aims of this study were to review the PIMs, clinically important drug-
drug interactions and drug—disease interactions among CNS-active drugs according to the
Beers criteria 2019. Furthermore, this study examined the factors related to use of drug-drug

interactions among CNS-active drugs in pharmaceutical care outpatient clinic.
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Materials and methods
1. Participants

The present retrospective study was conducted among the older patients in
pharmaceutical care outpatient clinic, over 6 months period, between July and December
2018 in a super-tertiary care training center, Phramongkutklao Hospital, Bangkok, Thailand.

Patients were included in this study if they 1) were of age 65 years old and above,
who were treated at pharmaceutical care outpatient clinic 2) received the CNS-active drugs
that were used to categorize potentially inappropriate medications (PIMs).

2. Data collection

Data were collected by using pharmacy records of pharmaceutical care outpatient
clinic and outpatient database system. The study protocol was approved by the institutional
review board of Phramongkutklao College of Medicine, Thailand (Issued No. S074h/61).

Patient data were reviewed for demographic data, age, sex, underlying diseases, renal
function and drug regimens. The CNS-active drugs were collected including anticholinergics,
benzodiazepines, opioid drugs, first-generation antihistamines and tricyclic antidepressants,
all of which were determined as PIMs according the updated Beers 2019 criteria. In case of
the CNS-active drugs were prescribed to treat their neuropsychiatric illnesses such as
depression, mood disorders, or seizure disorders, the CNS-active drugs were not defined as
the PIMs in this situation. After the review of PIMs in all patients, the number of patients
were taking clinically important drug-drug interactions of PIMs and drug-disease interactions
among CNS-active drugs. The factors related to use of drug-drug interaction among CNS-

active drugs were examined.

3. Data analysis
Descriptive statistics were used to analyze patient’ s data by R program and the
analysis results were shown as mean for numerical data, frequencies and percentages for
categorical data. Chi-squared analysis or Fisher’s exact test was performed for correlation of

categorical data. Statistical significance was declared at p<0.05.

Results

1. Demographic data

For a study period of 6 months at the pharmaceutical care outpatient clinic, eighty-
two patients met all eligibility inclusion criteria, of which 48 (58.5% ) were female and 34
(41.5% ) were male. Of these received CNS-active drugs that would be considered as PIMs
according to the 2019 Beers criteria. From a total of 82 patients in pharmaceutical care

outpatient unit, 31 of them were visited at pharmacy counseling unit (37.8% ), followed by
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26.8% from warfarin clinic, 19.5% from atrial fibrillation clinic and 6.1% from peritoneal

dialysis clinic. Demographic data and their co-morbidities were shown in Table 1.

Table 1 Patient characteristics of the study populations

General characteristics Frequency of total (N=82) Percent (%)
Age, years, median (range) 75 (65-91) -
Sex, n (%)
Female 48 58.5
Type of comorbidity, n (%)
Hypertension 50 61.0
Dyslipidemia a4 53.7
Atrial fibrillation 26 31.7
Coronary artery disease 19 23.2
Diabetic mellitus 18 22.0
Chronic kidney disease 16 19.5
Benign prostatic hyperplasia 11 134
End-stage renal disease (ESRD) 8 9.8
Stroke 8 9.8
Chronic Obstructive Pulmonary Disease (COPD)/Asthma 8 9.8
Heart failure 7 8.5
Osteoarthritis 7 8.5
Gout 7 8.5
Falls/fracture 6 7.3
Gastrointestinal bleeding 5 6.1
Dementia 4 4.9
Cancer 3 3.7
Spondylolistheses 2 2.4
Osteoporosis 2 2.4
Pharmaceutical care outpatient clinic, n (%)
- Pharmacy counseling unit 31 37.8
- Warfarin clinic 22 26.8
- Atrial fibrillation clinic 16 19.5
- Peritoneal dialysis clinic 5 6.1
- Chronic myeloid leukemia clinic 4 4.9
- Hemodialysis clinic 3 3.7
- Heart failure clinic 1 1.2

2. The PIMs among CNS-active drugs
The most common potentially inappropriate CNS-active drugs that should be
avoided in older patients. The PIMs included benzodiazepines (67.1%), opioid drugs (50% ),

anticholinergic agents (15.9%), and antidepressants (9.8%). The PIMs were shown in table 2.
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According to the Beers criteria 2019, patients were also analyzed for the potentially

clinically important drug-drug interactions that should be avoided in older adults (table 3).

Twenty out of 82 patients were taking drug-drug interactions among CNS-active drugs, the

most common combined medications were opioid drugs plus benzodiazepines (14 patients;

70.0%).

Table 2 PIMs use in older adults that should be used with caution in older adults among

CNS-active drugs; according to the Beers criteria 2019

Potentially inappropriate

Frequency of

Reason of potentiate

Strength of

medication (PIMs) patients inappropriate of CNS-active recommendation
drugs according to the Beers
criteria

Benzodiazepine, n (%) N= 55

- Lorazepam

- Alprazolam

- Clonazepam

- Diazepam
Opioid drugs, n (%)

- Tramadol

- Codeine

Anticholinergic agents, n (%)
- Orphenadrine
- Dimenhydrinate

- Hydroxyzine

Antidepressants, n (%)
- Selective serotonin

reuptake inhibitors

/Serotonin-norepinephrine

reuptake inhibitors
(SSRIs/SNRIs)

- Tricyclic antidepressants

(TCAs)

31 (56.4%)
16 (29.1%)
6 (10.9%)
2(3.6%)
N=41

26 (63.4%)
15 (36.6%)

N=13

6 (46.2%)
5 (38.5%)
2 (15.4%)

N=8
6 (75%)

2 (25%)

- Increase risk of cognitive
impairment, delirium, falls,
fractures and motor vehicle

crashes

-Increased risk of respiratory
depression and may cause
hyponatremia

- Increased risk of falls
- Increased risk of cognitive

impairment, delirium and

confusion

- May cause hyponatremia

- Increased risk of cognitive

impairment and arrythmia

Strong

Strong

Strong

Strong
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Table 3 Clinically important drug-drug interactions among CNS-active drugs according to the

Beers criteria 2019

Drug-drug interactions (N=20)  Frequency Reason of drug-drug Strength of

of patients interactions recommendation
Opioid drugs plus 14 (70%) - Increased risk of Strong
benzodiazepines respiratory depression

and overdose

Opioid drugs plus gabapentinoid 4 (20%) - Increased risk of severe  Strong
sedation-related adverse
events, including

respiratory depression

and death
Selective serotonin reuptake 1 (5%) - Increased risk of falls Strong
inhibitors (SSRIs) plus two opioid - May cause serotonin
drugs syndrome

Selective serotonin reuptake 1 (5%)
inhibitors (SSRIs) plus
benzodiazepines and opioid

drugs

4. Drug-disease interactions

Among drug-disease or drug-syndrome interactions, these CNS-active drugs might
exacerbate the disease or syndrome listed in table 4. Six patients had falls and fractures,
and all of those had taken benzodiazepines and 4 of those 6 patients had taken opioid
drugs. Moreover, benzodiazepines were treated in 3 patients with dementia which should be
avoided because of adverse CNS effects. For patients with advanced chronic kidney
disease (CrCl < 30 mL/ min) were prescribed tramadol (n = 5) without adjusted dosing

interval.

Table 4 Potentially inappropriate medication use in older adults due to drug-disease
interactions that may exacerbate the diseases or syndromes, according to the Beers criteria
2019

Diseases Drugs Frequenc Reason of drug-disease

y patients interactions

Falls and fractures - Benzodiazepines N=6 - May cause ataxia, impaired
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Diseases Drugs Frequenc Reason of drug-disease
y patients interactions
psychomotor function and
syncope
- Opioid drugs N=4 - Increase risk of falls and
fractures
Dementia - Benzodiazepines N=3 - Should be avoid cause of
delirium and confusion
Advanced CKD stage
- CKD stage 4* - Dose® of tramadol 150 N=2 - May caused respiratory

- CKD stage 57

with dialysis

mg/day
- Dose® of tramadol 135

me/day

depression and seizure

¥ CrCl 30-15 mlU/min

oo CrCl < 15 mlU/min

£ Mean dose of tramadol/day (dose interval every 6-8 hr)

5. Factors related with drug-drug interactions

Factors related with drug-drug interactions among CNS-active drugs were shown in

table 5. Osteoarthritis was significantly associated with drug-drug interactions ( odds
ratio=5.81, 95% Cl = 1.17 - 28.94, p-value = 0.038). 3 out of 7 osteoarthritis patients, we

found that the combination of tramadol and benzodiazepines had the most of two PIMs.

Additionally, patients at pre-counseling clinic were less likely to be taking the drug-drug

interactions among CNS-active drugs compared with those post-counseling at dispensing

room but not statistically significant (p-value = 0.101).

Table 5 Factors related with drug-drug interaction among CNS-active drugs

Factors Odds 95% ClI p-value
ratio
Type of underlying disease
- Osteoarthritis 5.81 1.17-28.94  0.038
Pharmaceutical care departments
- Pre-counseling at clinic 0.39 0.14-1.14 0.101
- Pharmacy counseling unit 2.56 0.88-7.43 0.101

(post-counseling at dispensing

room)
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OR = Odds ratio; 95%Cl = 95% confidence interval (upper and lower);

p-value = Fisher’s exact test

Discussion and Conclusions

The present study is the first study to reveal the use of potentially inappropriate
medications (PIMs) among CNS-active drugs according to the Beers criteria 2019. The most
commonly prescribed PIMs in our study was benzodiazepines, similarly to previous studies
found that benzodiazepines was frequently used to treat insomnia and anxiety disorder in
the elderly patients(13’ 9 These may also increase risk of cognitive impairment and delirium
in elderly patients'®.

In our study, the most common of drug-drug interaction was concomitant use of
opioids and benzodiazepines (70%), rather than 53.3% in a study from the United States®.
The combination of these CNS-active drugs may increase risk of overdose and deaths*" .

For drug-disease interactions, in the present study, patients were being prescribed
PIMs that may cause hyponatremia (e.g., antidepressants, benzodiazepines, tramadol. A
syndrome of inappropriate antidiuretic hormone secretion (SIADH) or hyponatremia may be
caused by tramadol*?and antidepressants®® ?Y. Moreover, hyponatremia has been reported
as late as 3 months after initiating patients on SSRIs??. Hence, elderly patients who were at
risk of developing hyponatremia should be monitored any signs and symptoms of
hyponatremia such as nausea/vomiting, confusion, seizure and lethargy. Of the 13 study
subjects were using anticholinergic drugs including orphenadrine, dimenhydrinate and
hydroxyzine that should be avoided due to development of delirium'® 2¥_ Additionally,
anticholinergic drugs also worsen cognitive function®. However, our findings have revealed
that patients with dementia did not receive any anticholinergic drugs.

With our finding, the elderly patients who had underlying falls and fracture were
prescribed benzodiazepines and opioid drugs. From previous study reveal that the patients
who are taking opioids and benzodiazepines have increased risk for hip fracture' % .
Furthermore, patients with advanced CKD stage (CrCl < 30 ml/ min) should be treated
carefully with tramadol. Although, tramadol is the least problematic in opioid drugs, dose
reduction and increased dosing interval are required in that population?”. The maximum
dose of tramadol was suggested to not exceed 100 mg every 12 hr in CKD stage 4 (CrCl =15-

30 ml/ min) and 50 mg every 12 hr in dialysis patients'?®

. Even though the dosage of
tramadol in our study had been decreased in all CKD stage 4 (mean dose of tramadol = 150
mg/day) but the dosing interval was prescribed to every 6 to 8 hr. Moreover, the maximum
dose was exceeded 50 mg twice daily in dialysis patients (mean dose of tramadol = 135

mg/day) and without dosing interval was adjusted to every 12 hr. Therefore, tramadol and
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its metabolite accumulation in CKD patients may induced respiratory suppression and
seizure®,
The factor that associated with drug-drug interactions among CNS-active drugs was
osteoarthritis, because of polypharmacy were used leading to clinically drug-drug
interactions among CNS-active drugs. In our study found that alprazolam and tramadol were
the most commonly combined in osteoarthritis patients. Similarly, the previous study has
shown that the concurrent use of benzodiazepines with opioid drugs, were raised the risk of
respiratory suppression and overdose associated death®”. Some of our finding revealed that
the role of pharmacist at pre-counseling clinic may enable to diminish associated with drug-
drug interactions among CNS-active drugs. In accordance with the study from Thailand which
demonstrated that specialized pharmacist intervention at the outpatient department is an
effective strategy to reduce an inappropriate of psychotropic drugs in patient with autism
spectrum disorder®?.

The limitations of the study include the lack of generalizability of the population.
The number of patients was small (n = 82 patients) and we did not prospectively collect
any outcomes of potentially inappropriate use of medications. Finally, the recommendations
of Beers criteria are based on expert consensus, and some medications such as
benzodiazepines may be appropriate due to generalized anxiety disorder, seizure disorders,
rapid eye movement sleep behavior disorder and alcohol withdrawal'®. Although the Beers
criteria patients should be avoided of PIMs among CNS-active drugs, some of the patients
were continued use of PIMs because of the side effects have not been occurred. Moreover,
our study was conducted retrospectively among the older patients in outpatient clinic, some
of the information in our patients were insufficiently to justify inappropriate medication use.

In conclusion, osteoarthritis patients were significantly prescribed drug-drug
interactions among CNS-active drugs as tramadol combined with benzodiazepines, it is
important to concern the risk of respiratory suppression. As the results of the present study
were presented, the monitoring of adverse effects including sedation, delirium and
respiratory depression among concomitant use of tramadol and benzodiazepines were
suggested. Further study is needed to evaluate the side effects and clinical outcomes of

prescription of PIMs among CNS-active drugs in this group of patients.
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N15UEAI@aNVBY Thioredoxin fan1sinldveswensluldau Fasciola gigantica

Expression of Thioredoxin to the hatching of Fasciola gigantica

Anms Tadier (Us.a.), Tadu James (m.u)?, Josnsel iWayaufagley (n.u.)?, 23uns ynsdniu
(W.0.)%, weetud ol (Us.e.) ! wiuns 9uendesmng (Us.e.)’!
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UNANED

we5lulslsu Fasciola gigantica neliAnlsa Fasciolosis luilgyniddayfifinisszuin
Tudniiasugia wu la nsede Wudu WuaweliiAseandemeduegneds iesndaiiasugha
e sudeannmstufiviiifiszey metacercaria \uszerfnde Fuimuiuiannisitnldves
wesiundiounfugannsy Tunsinmediifedinsienginlusiuiiifsadestunisiinldves
wen3 et luldlunsidedeuardestunisaadonsns Tnsazinldveanens F gigantica v
Msnzdeduiud 0, 9 way 14 Wadafiednwusunuuaniesnvaslusau lagld33ns Indirect
ELISA waa3inlUAmseilaeds Immunoblotting man1sAnwnuindinisuanseanueslisiu TRX
Tulawedlusud 0, 9 uaz 14 ﬁﬂfmﬁfﬂimaqa 11.68 kDa nM3fnwasiuandliiugg FoTrx inane
nsitnluvesnedlulddu F. gicantica

ANdn uiy: Fasciola gigantica, Hatching, Thioredoxin

PIENUALIHEIRANNNIU s BTN TUNNETY TN ASIT 6

SUN 2 — 3 UL W.A.2562 D4 ALEHNNEIANART NUINENAEIYIN



WUTEYN TV TUNNEYTWT 7 ATIT 6

ABSTRACT

Fasciolosis are foodborned zoonotic trematode parasites and major pathogens of
cattle and sheep. Fasciolosis causes an economic loss of livestock industry, meat and milk
from the cattle, and the disease in humans. The mature worm produce eggs, the egg are
released with the feces in natural water resources and hatching into the parasites. Various
genes and proteins are involved in different processes of parasite. The aim of this study
were to detect protein expression for hatching of F. gigantica egg. The result show the whole
body of egg protein on 0, 9 and 14 days were positively reacted with rabbit anti-FgTrx at
molecular weight 11.68 kDa. Thioredoxin (Trx) plays a key role in redox metabolism and
defense against oxidative stress. This study shows that FgTrx has an effect on hatching of F.

gigantica

KEYWORDS: Fasciola gigantica, Hatching, Thioredoxin
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uni1 (Introduction)

Fasciola gigantica Wunen3lulifluduiinelfiialse fascolosis weluauuazdns el
vaulwansnszawegluuniou @ Fafinissrurnludniiasugia 1dun Ta nszde uny wazuny
goswaunivueniniuaviede lulssmalvedndulsenandafiinisssuinvedse dwalidniifn
Fedinsaiauivladias nevinuresssuulusnenieinund LLazijaamL%aquLLiaLﬂuizaznmmu
lndnldediala @

F. gigantica \0u species ﬁ%’mmjumwé’ﬂayﬂiﬁﬁm Ao Phylum Platyhelminthes, Class

Trematoda, Subclass Digenea, Family Fasciolidae, Genus Fasciola Imawm%ﬁuﬁufﬂwmﬁﬁlagj

'
faa ]

Tuvisnfvesdninfuiioduoims laun Ta nszde uns wazune FslaneSazdusenuiiugaaise

2

Dulanesndslaiiasafiui (unembryonated ege) agldiianegluin 9-15 Ju Ngaumgil 22-25 a3

<

=) LY Id | a <@ d‘ a Id Y | a a
warded aviaunuluiniadyAus (embryonated ego) waziadgiludesuszozlus@ifoy
(miracidia) az#inaonainluluguaiunielyidnglaannnanedausn (Intermediate host) Ao nee
Lymnaea spp. Wnaszeglusidinenasiinisiasaivlnluvesiu auslsdas (Sporocysts), Sife

(Rediae) uavigainisy (Cercariae) NUUMIBRUTEULITOIATHITORNIINVIDELT I g Baseluun

[y

wsallinizsfaduiivin fie dnauwn dnds dnnszan win nszdu wazaietn lneazimunduszes

WAZLEaIANLSY (metacercaria) Llaaunsadnizdadulaadaimiy (Definitive host) AN e

o v 1

& 3 1o g v ' = o I3 a v ' N o«
vdsgmuiwilaglivinlignneu Belldiseussezunsigesaieinluasgndosuazeaniaindad
A o Y ! L9 v o F7 ! 4 ¥ 1 dill = o 174 1 | gc; a
aldandiusu (duodenum) uaglynzarisanldiutovion 1ingillaigeasiu waziinlUagluviaund
Jeaviasaududiuduieveanesaely @

n53fadelsa Fasciolosis lngdanausd@ninegn fe n1siigasevesUlssnsiamiing s

¢

Fauluisndenuudugigean ualidgmiuanulilunismnsiadnsed Weanlusses 3-4 weuusn

€

1%

a & a a o a @ A o 1 al o v Y o vy = o
Y8an13AneU AN Usdnduaseyludiun vivlrleneenuniugaaissiultes vinlidediniinsiag
NaNYATY wazanwzvedll F. gigantica ilanwazadieadeiuluresme 3yindu Layisn19ing,

AY o adda vy = ° v & a a9 oo
QN@&Jﬂu 'Jﬁ‘Vlu‘EJlleLGUﬂ@ ELISA sﬁﬂaqll']5ﬂu’]u'ﬂ%ﬂ@mﬁIUﬂqimiﬁﬁlﬁqLL@U@LT\]USUENWU'WSIUGZﬁN, 339U

a a ag A vaa & a va & a aaday v = |
weuRuefdeng1sludsuvesiniadenys uazlugaszvefin@enyns udislilvedsy e 1l
anansanazendiensnyIinewdy Augthenmadaiela

CY = a

INVIINNAUNITNTIINARBLSA Fasciolosis UNITLIILNSANIMIUSAUNDUINIMAFBU

N6 a v =

ANuaNisalunisunluItadsuaznisdesdiulsa TushutduansusznaudunIdilsdauniuinin

o

luanage dunuimieadesdunszuiaunisniag lusranie weldluniss gifvlauazidu

Y v

drudsznauveseulel giAuiy uazeesluy dusnulaluwadvesdddinnnudn Falusiuinuly

9

wesdndueululuazasinenindoanun lnganizngu proteases IzvinansuazdaaaeLilode

Tuwadvesloaiuindsiu toulwiingu endoproteases A Cathepsin L (CathlL) uag Cathepsin B
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(CathB) 1m® Cathepsin L (CathL) 1w proteases yfianilafiuantoondl caecal epithelial cells
wasnasluf excretory-secretory products Feaznunsuanseanves Catl1 Tuszey early oy late
stages 1842995330 F. gigantica wazyJudrunislunisdeswazindeuiiluluwadvedlaad
uway Cathepsin L1H fendslu Cathepsin L wdn fiflauanunsalunisgesaans collagen type 1,
laminin uag immunoglobulin dsndasnainwendifiefiazdaeludrldgidedeveslaadly @
uaaawmﬁﬁﬁmjmaq Cathepsin B (CathB) $3Uszneusie Cathepsin B2 waz Cathepsin B3 4]
nsuanIeanluseey metacercaria wagszey juvenile lnaluszey juvenile agly CatB2 way CatB3
dosifaidovadlaadifioluiinludsfuretisad © wag ngu exopeptidases T&un leucine
aminopeptidase (LAP) L‘ﬂmauimﬁmé’ﬂﬁwm%wé"aaaﬂmiumiﬁ’wé"aLLazwudwﬁasﬂuwm%é?mm'
s2% newly excysted juvenile (NEJ) aunseilassezdfiay UoNININETENET lytic protein 7
finasanisviliwadiindenuwnn 1oun saposin-like protein (SAP) Faazduiulusuuunilayadvinli
Ansuaziliwaduesleadunnoonifiauaimsvomendiel © uonainidsfingy antioxidant
enzyme ﬁwm%ﬁﬂumiﬂaﬁuﬁaLaqmﬂiwuqﬁﬁuﬁuﬁuaﬂaaﬁ 19U Superoxide Dismutase (SOD)
Wuansiueyyadasziflegnisluwad (endogenous) wagiilduiainatsusn (exogenous)
Fafuansfinuaunissudieyyedasslildiviinaanniiuluawia oxidative stress wagyinliAn
éJumwwiaai’mzLLazLﬁjal,?ja&i'mf]aul,ﬁmw g15an nle wazdad Thioredoxin (Tra) Fadmdu
cytoprotection #of11 oxidative stress wazffsinlilassairsluianaveslusiuasunasly
Felusiuwiiniignwulu Fasciola hepatica uffu Tnsuenainidedlusiuiiiisadesiunis
\3aAulnveswens 1duA Thioresoxin-glutathione reductase (TGR) Fsifunumdrdnylunisogsen
W94 Schistosoma spp. kazinuiltuiilulglunisvingn antischistosomal ” wazéadl thioredoxin-

= o

related protein 14 (TRP14) dneglunguues Trx Tunumdrdgiduansdueuyadassainulaly

o w 1

Schistosoma spp. © laglusaunsnanianudifynenisiinla (Hatching) ¥8ewend F. gigantica

o

Fanalnn1silnldvesne5isuAuaINTzee embryonated egg laglAina1nToenasywinaUaonvegly
Y15 (Operculum) sunilsvesliiinanussunsiazianaanyinling 5lussys miracidium eonun
nlld F9n13 hatching Axdlgaumaiinazladeaniizuindenduqlineites Aeavedluyitgumad

a0

25-27 eaAnwalded , pH 6.5-7.0 svazian 13-16 Tulunsiaunlusyes miracidia uwazagileng
Pinnianunsaedsenld 9-12 93lus feulwdrluluves Lymnaea spp. ¥ dstiulunisfinwiassildadl
A153LAT1EIN L USAUM gt un1sHnluveanes et luldlunisidadenazdosiunisdnie

NYTAILATLULLSUAU
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8m3Ane1 (Methods)

1 msifiusiegslaneSlulddu £ eigantica

Ineunlvueanes F. gigantica %aLﬁuzJWQWﬂqaﬁwﬁsuaai’a 11819lua1sazany normal saline
unINALla mﬂﬁ?uﬁﬂﬂﬂszﬁumm%ﬁgLﬁuimﬁaaLLEN wadaAuldnesluiud 0, 9 uay 14 Su (1Hu
Fasfiazilnganfu miracidium) Tnen1sd1eiae normal saline naneqasa anthutlened7ivanly
WAAEIU WAUNU Lysis buffer (denature;pH 7.2) 0.25 ml hag Phenylmethylsulfonyl fluoride
(PMSF) 0.5 ul wdawrluuadae homosenizer antiutinld centrifuge udruinlUiul3fidoududs
gaunil -20 srwaldua waztluliaseruSunalusiulaglds Lowry’s method nauldeu

2. wAlA Indirect ELISA (Indirect enzyme linked immunosorbent assay)

waau 96 well plate AULOUALIUYDIlUNYIS F. gicantica Finauiu coating buffer LAdDU
Tu plate Unilgunadl 4 ssawaidoa ndaainiudisdae 0.05% PBST ud block non-specific
binding site #8 1% bovine serum alburnin Uudl 37 aseuwadoa w1 9209 Weasuaiudd
59819678 0.05% PBST $1u2U 3 AS9 W&ALAY Primary antibody (rabbit anti-TRX) Uuduau
ﬁqmmﬁ 4 pernwada foun3d1edae 0.05% PBST ndsanniuliiu Secondary antibody (goat
anti rabbit conjugated HRP) Uil 37 earwaided w1 1 F9lue wédnede 0.05% PBST wavi
TMB substrate Usilufifiadunan 15 unit udwgaufaserdne 1 N HCL wénthlugiudr oD 1 450
nm $eLedes microplate reader waztufinua

3. Immunoblotting Analysis

WSBULHULAA 12.5% SDS-PAGE d3luudas lane azvinislalusfiuannlanensfiszezinan
fraqfu Ao Yudl 0,9 uay 14 u w&sanduiinng transfer protein a4¢ nitrocellulose
membrane w&3niludaduuiununnivesaulusiuiiusng wdadesne 0.1% PBST wagld
skim milk w1 Lo blocked non-specific aniuld Primary antibody (rabbit anti-TRX) wa2a14
A28 0.1% PBST waglin Secondary antibody lawn goat anti-rabbit conjugated AP Wag develop

a8 NBT/BCIP auusnguaulusiu uamdmenuiisensie Distilled water wagduiinug
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Nan1sANE/nnaae (Results)
NNTNAdEUSIBWALA Indirect ELISA wunisuanseanvaslusiu TRX waaussesfivnnis
Wuluded 0 (T0), 9 (T1) way 14 (T2) Ju

3 —
2:5 <
£ 3 -
(=]
lg 145 5
a s
e 1- TO
e / —T1
0 —= T2
Q & O & O O O O O O O
W@Q & %@Q S ’9/@ TN IS
Concentration (Hg/HL)

AN 1 Nsuanseanvadldsiu TRX Tussegiainneanulag Indirect ELISA

1NNINAGBYU Immunoblotting Analysis #15zAUAISLERtEaNValUSAUNAN AL N1
WYSLWIUN 0, 9 Lag 14 AgLauRUeaANINIE A. Rabbit anti-TRX wun1suanseanvaslusaun

miinluana 11.68 kDa

MW (kDa)

250 ——
130 ——
95 ——
72—
55 ——

36 —

marker To T T2

AWl 2 nsuanseanveslusiu TRX Adviinlanana 11.68 kDa luszey T0, T1 uay T2

- __________________________________________________________________________________________________]
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J3130iuazajuna (Discussion and Conclusions)
MNMsFnEINsLantesnvaslusiululdne3ivinnsmnsaedduiud 0, 9 wag 14 Tagld
wAtA Indirect ELISA kag Immunoblotting Analysis WUI1HN1SUEAID8NYDY FgTrx ﬁﬂffmﬁﬂ
luiana 11.68 kDa TulineSanussosAeTudl 0, 9 uay 14 FeaenndafiuauisensinwiAeIfiu
Msuanseenves FeTrx giluseesly, 2 - 4 dawivesszey juveniles wazszovsduduie 1iesanlu
seugldnudnfiayyadase (Reactive Oxygen Species ; ROS) g4 lun13ifin metabolism wae
n13iUsFveead (cell proliferation) ¥ilwuTnaduny FeTx dufuarsdiuoyyadaseqs
(Antioxidant) duluszer 2 - 4 §Un1viveassee juveniles Jewu FeTrx geluusiins tegument
Fafuduifiduiatuidedowny body fluids 49 host Tnsaziinisduiatueyyadasslnonss
wagluszaridutoarnuannluuinamenngsdinisin metabolism warnsutsiivaasad (cell

proliferation) g3 vilinuaiseuyadaszgududeatuivluszegle"® Fensfnwdilunisfinw

[
=1

Wassudanuilunisinladvesnensluldsuduiinisiiendaaiuniswaniaanvaal UsAu thioredoxin

[ a o a = A o 1 ! ] Iy a v
AMUUMINAUNTaNERTATUNSD drug target NS UWIEAD FeTrx a1adwmanan1stasiulsaneSluldl

fule
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ABSTRACT

This survey research aimed to examine levels of learning happiness, and factors
influencing to learning happiness among undergraduate students, Burapha University. One
thousand forty three undergraduate students from Bangsaen campus, Burapha University
were participated in this study. Data was collected by using questionnaires. Descriptive
statistics, Pearson’s correlation coefficient, and multiple regression were used to analyze the

data.

The finding of this study revealed that undergraduate students had a mean score of

learning happiness at a high level (X = 70.71, SD = 9.86). For related factors of learning

happiness, the results showed that self-esteem, interrelationship, coping, and environment
satisfaction were positive significantly related to learning happiness among undergraduate
students, Burapha University with p < 0.01 (r = 0.51, 0.54, 0.28 and 0.45 respectively). For
predicting factors of learning happiness, the results showed that self-esteem (B = 0.39),
coping (B = 0.31), and environment satisfaction (B = 0.29) were significant predictors of
learning happiness accounting for 70 % of the variance. For predicting factors of learning
happiness, the results showed that self- esteem (B = 0.39), coping (B = 0.31), and
Environment satisfaction (B = 0.29) were significant predictors of learning happiness

accounting for 70 % of the variance.

This study finding indicated that self-esteem, coping and environment satisfaction
were significant predicting factors of learning happiness among undergraduate students,
Burapha University. Therefore, health care providers, lecturers, and administrators should
promote all these factors to develop activities for promoting learning happiness among the

university students.

Keywords: Learning happiness, Self- esteem, Coping, Interrelationship, Environment

satisfaction, Undergraduate students
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(Pearson’s correlation) wazUaduinuteanugulunisiseulianeideyalagldaiflnszs
n1sannaanyAn (Multiple regression)

HANISANE

nausaa813 $1uu 1,043 au danlvgdumands fovas 71.05 a5l 1 Souaz 36.63
Fudil 2 Sewaz 22.15 Tudii 3 Sevaz 33.17 wartudi 4 Sevax 8.05 YuTemaurwns Sevaz
94.34 nsawdvaza 2.50 - 2.99 fovay 33.08 WnenduegueinaeuenuMIneds Seuay 59.35
s1ld1ade 6,424.08 U Wun1alagsadnseiusuddiuyana Sosay 50.53 giid1uneg
ananyiugen Sesay 38.73 Ygymiilnlifanwas Tudae 1 Weudiiunn TuFesnnsdoudesay
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ARRe uazdudonuunnsgu v0siulsiidneg Ao anuaulunisifeu nsiumueily
AULDY NITHTEYANULATEN FURUSAINIZUINTERTUNOU Lazauiwelanean ntindaulu

UMNINYIDE S18ALLDUAAILEAIIUAITIN 1

A151991 1 Aady bagdiuletuunngguuesiulsnane (n =1,043)

Al M

S.D. range possible range
anugalunsidou 70.71 9.86 58-100 20-100
nsuiunmAlunuLe 36.14 5.86 31-50 10-50
msm%zymmm'%‘sm 89.28 10.71 100-125 25-125
fuusnmseieiansudiou 56.11 7.56 45-75 15-75
AMuiswelasioan nwndonluy 153.87 24.33 170-225 45-225

UWINYIAY

Tadenduiusiuamugulunisiseu annsinwimuin Jadenisiiunaanlunues nswdsy
AMULASER AUNUSAINTEIINTANNUNDY hazan ke luymInedy Jaudunusniauan

Auaugulunisiseu egralidedAyni1ealia p < 0.05 (r= 0.51,r = 0.54,r = 0.28, r = 0.45

AINEIAU) UATENITINTYAIULATEA FUNUSAINTEWINLEAAULNDU LagaNINUIAA DY

Tuninede danuduiusmeuandunsiiuguailunues sgniiduddgneada p < 0.05

(r=032,r=0.46,r=0.28 ua19U) JaFgFUNUSAINTLNINNLAANUNDU WAY FNINLINADY

Tunivends dannuduiusynisuaniunsdyaueien ognsiltodAynseda p < 0.05
(r=0.31, r = 0.39 AIUAIAU) FUNUSAINTTNINRAATUNBY TANUFUNUSNIUINAUFNINLING DY
Tunminendy ag19iidedAYnINads p < 0.05 (r = 0.07) ASLEAIUAITNN 2
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AN57199 2 duUsyavSandunusveaiiasduy (Pearson correlation) (n=1,043)

AuUs anugulalunis  nswWin nswBsy  duWusmw dnmuande
ey Ay Auesen  sendneidn  lunmiinende
AULDY Uty
Aanugulalunisiseu 1
QUERAIGITCRINTANGR 0.51* 1
NNTYAIULATER 0.54* 0.32* 1
AuiusnINIENINelEn 0.28* 0.46* 0.31* 1
fuiiou
annnnaouly 0.45% 0.28* 0.39% 0.07* 1
UNINYINY
*p<0.05

Jadeviunganugulunisisey
mMsiswitadeiifiininadenuarlunisBouveanguiiedsiiensiasziannes
wygas $e38 Enter iovnPadevhuneanugulunsiSeuvesidnsiuiayyind wninedoysmn
wuidn nasiuaaa luaues (B= .39) nswmdgainunien (B= 31) wazaruianelase
anmwnaaulunInends (B= .29) Tavsnwauaraudwinuneanuarlunisseuldegdidedfey
ysadRsoray 70 Tneflaunisviuneanasguail
Augulunsdey = 39 (MaiuauAlunues) + .31 (MsHTyaunsen)

+ .29 (mnufanalaneaninwinasuluumIneIa)

AU shIuNg R? R? b SE  Beta F P
change
MaWBuAAsen 70 .49 28 .02 30 33274 .00
QUEAIGITCRISTANER 64 04 38
annuwInaauly 70 .49 12 01 29
UWINYIAY
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ﬁmsniuazaiﬂwa (Discussion and Conclusions)
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Riceberry rice, Heart rate variability, Prehypertension, Oxidative stress, Vitamin E
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ﬂ’ﬁLLﬂﬂLL?JU\?‘UEN‘WﬁEJﬂLa'EJﬂLLﬂ\‘l Radial LLﬂS‘Iﬂa‘e’JﬂLa’e’JﬂLLﬂ\‘i Ulnar dauu%wzwz’iaﬁu
wau Tuseuyedtunay
Precubital Bifurcation of Radial Artery and Ulnar Artery: A Study from Thai

Cadaver

UNHIINUATAT WAL, USEIANAFA AN’ 1azUN9E1IR98mT UIALBEY
"NAUITIMENEINGINIEINA ZANNTIIVAIENT AMZENLITANERT UNTINEIFEYINT 2.98U3 20131

UNANED

ANURAUNFAYDINITUANLIUIABALRDA ulnar artery Wag radial artery ganinsuvisund
Anvaniamyedtuvazmamds dymilne o1y 72 Y aunmnadeTindelsaialaduman (Heart
failure) wuidunrudsnnasaden ulnar artery Wae radial artery mequmqmmwna
Tuwasiitedefinisunnuausdnd insaneilaeinaiuenvesiasndonain axilary artery
214 brachial artery waga1n brachial artery l‘dﬁmmﬁwmmmlﬂu radial artery Wag ulnar artery
TordusinuAudnasvemasnien brachial artery, radial artery Uag ulnar artery NUIBLBUALLNT
ﬁgqaamsuu HANTTANYINUIMVUTIVINAANYN1IUDS axillary artery 8.8 LwuUALUAT brachial
artery $1A2118179 NYAUANUYLTIRAYUAR JUTIUTIIN cubital fossa 9.5 lwuRlunT Ity
Qu&jﬂmﬂ brachial artery , ulnar artery wag radial artery 16 0.64 [wWuURLUAT 0.32 LURUAT WAy
0.48 WuAwnT MuaRy NKan1Imaaes asuladn anuRaUnRveIN1TLANgINIIUNG vesvaen
Aon radial artery waz ulnar artery lidsmansznusosnanie tngliviliAnnisde Wevsedud
vosnduiilafivasmdenmaniluides Snvuraufnunivemasadenilfifutoyausznaunis
S uazrndndvuLmEAFevhnsisaiisadetuudafing

ANEN uiy Radial artery, ulnar artery, bifurcation, variation
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Precubital Bifurcation of Radial Artery and Ulnar Artery: A Study from Thai

Cadaver

Karnthida Phondecha’, Katesuda Khunjade' and Jirasuda Nakeim?
"Anatomical Pathology Program, “Division of Biomedical Sciences, Faculty of Allied Health Sciences,
Burapha University, Chonburi 20131

Abstract

A high origin of the radial and ulnar arteries was found in the right upper limb of a
72-year-old Thai female cadaver during routine dissection for undergraduate class of
Physiotherapist students. The brachial artery is a very short, artery that divides into the radial
and ulnar arteries at the upper third of the arm. We determined the length from axillary
artery to brachial artery, then from brachial artery to the bifurcation. We also measured the
diameter of brachial, radial and ulnar arteries by wrapping the string around them. The
length of right axillary artery is 8.8 cm, the length of right brachial artery from its origin to
cubital fossa is 9.5 cm. The diameters of right brachial, radial and ulnar arteries are 0.64 cm,
0.32 cm and 0.48 cm respectively. In fact, the variation did not cause atrophy or shrinkage of
neighboring muscles or cause of death. This report may remind or aware for surgeons,
clinicians and nursing staff or diagnosis and planning of operative treatment of forearm and

hand surgeries.

Keywords Radial artery, ulnar artery, bifurcation, variation

uniuazInguseasa

Axillary artery Judrufidourain subclavian artery I@EJLéuﬁﬂaﬂamauuaﬂmaaﬂizaﬂ
Fleasatunsn (1% rib ) anAuaniiveudrswasndunile teres major Wiiaidssnduidauinminuiuas
TndLAee drufidenain axillary artery fia brachial artery iMoARINE1IAIAUGFUUIUF LA
dlenenasuniausadeRuvetuuy (cubital fossa) n3e# neck of radius (§Aadun 2-3 WURWATIN
@mﬁQﬂa1q5zwd1a medial uay lateral epicondyles) (Agarwal et al.,2016) waneaniduapauyus
Igunvaanden radial artery Famaasdilunugiudig (lateral) nioduiiuiiie wazvasnden
ulnar artery Sanansaasuduly (medial) wioduihfesiiielasand e usnauvudiulats
Mndunasadentia 2 difeufudu palmar arch vinadniie Wuruseeanluidssindennis
(Rajani et al., 2017) wAn1swAnwIITRAUNAVeY radial artery waz ulnar artery TJuduaay
AnunAvesszuulvaisulalinvessensduuiinuands 0.79%-2% veansAnwilusnamysddunas
(Sieg et al., 2006) AuEAUNATRIFULULUTARALRDAtUSEIAUUNUNSTUANTUUAN Y ITenae
atu Tun1sdiumagsnanyudiislunis routine dissection uagUfoRn1sainanddin (Lippert and
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Pabst, 1985 819841y Rodriguze-Baeza, 1995) ns@nwneuntiduluglinsivanmenisidedia
WIaldeTInsaglsnvs dalunsanzidedeaulafinyvnsuiuunisunnuausiiaunfemasniien
Tusnauywddunaglulsenalne

BnsAnen

Anunandrsuyudturasnands 1 919 01y 72 ¥ dyuplve lutudsuljoansumnie
Anadans YinsTe Anend uRugudnatteaenien asdera3an lneglideiusiusiy
foyananisvaaswazuUsnafsainlnzinianade wieuisiufinamdendosiiegudve
Sony g1 A5100 FaauAdeilldtnunsfinnsananemenssunisiansmaiesssunsideluuyed

UNINGIFEYTN WA, 2560 TALATINUITY Sci 035/2560
HaN1INI5ANEN

A151991 1 LERINITINAIILYNY LLazLé’umu@u&?ﬂmwawaamﬁam axillary artery, brachial artery

e ulnar artery

Length of arteries (cm) Diameter of arteries (cm)

axillary artery | brachial artery brachial radial artery ulnar artery

artery

Left | Right | Left Right Left | Right Left Right Left Right

12 8.8 15 9.5 0.64 | 0.64 0.48 0.48 0.54 0.32
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L 3UN 1 uansiunmiavesvaenionnluidesiuu

A) LWU?J’J’]‘W‘U‘VT@EJ@L%EJ@LLG]ﬂEjQﬂ'JI"I‘Uﬂa; B) LL?J‘IJGZRII"IEJ; @) ANVLILAULVUYI LA D) ATWINALLEAS

ALLAUIADALADALIUYI (AX; axillary artery, Ba; Brachial artery, Ra; Radial artery, Te; Teres

major muscle, Ua; Ulnar artery)
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ayUuasdalauaue

AMUAAUNAYBINITLANKYUITDIMABALHOAKAY radial kag ulnar VeewYUYIT Lidwmade
msvhaugesseme wasndunioluvinadivasadonisaonduluides warsruusig q Ssashan
Huund Feliduanmeesnadedin lunsdllerufisunfidueraduguassalunisidauiensdls
WU N1sEARRIUATUMEN NsRadRile n1sshwineiuialegldnasnaiudimianasniden Wy
Tuthgtuannsoamamenuiaunfvemaondenmarildlaeldmeluladaneg Wamae wu CT
scan, angiography, Doppler sonographer uaz palpation tJugu Wetenaunulun1siIfn $nw
uaztsanaudsesauianainfio ez intuld

MwﬂwugﬂuUUﬂawuﬁﬂﬂﬂﬁvmﬁauw%aﬂéﬁaﬁﬂawuﬁﬁéﬁ,uaswudwwaa&nﬁamﬁwuaawmﬁﬂﬂﬂa
tfu Sowaduihuguinansiitosnimaondonund asdaunaiuifud dnnsuanuausdy iedas
asunsvudsdenuioll minldfiusududis ndanilevinasevenaiiaufinunfluaniuld
Hosnnidenotluidsinduiiomaduliifiome

LONEI581984
1. Agarwal S et al. (2016). High origin of radial artery: a comparative, anatomical and

embryological consideration. International Journal of Research in Medical Sciences.
4(8), 3295-3298.

2. Rajani S.,Rashmi M. and Munish W.(2017).Anomalies of radial and ulnar arteries.
Journal Vascular Brasileiro,16(1),56-59.
3. Rodriguez-Baeza A et al. (1995). An anatomical study and ontogenetic explanation of

23 case with variations in the main pattern of the human brachioantebrachial
arteries.. J Anat 187, 473-479.

a. Sieg P et al., (2006). Superficial ulnar artery: curse or blessing in harvesting
fasciocutaneous forearm flaps, Head Neck. The Malaysian Journal of Medical
Sciences, 28(5), 447-452.
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Effects of Development Promotion based on Snoezelen Techniques in

ADHD.Child,Queen SavangVadhana Memorial Hospital
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FuUs INSALRATETAL A N3SUNUNSANYY amudianuduiugseving CE uwaz NL1 Wululuns
a Y aa o = a & ] oA a
Wweaiu Inelidnsendinsanfsazanuindeinzuuuaauns CE uag NL1 gandinguidininiade
GEGHZMTPl

1%

a3U: ANNdUTUSTEnINAzLULARUUTHIUANIMUINGIMEATNTWNNENUT L UAzAzLULADU

dWesulueygyinlugusznouiviTmavnssy Tunsuiinis luldaunnd angunnemians
wnvedeysn Wuldlumadeadulusedugeidulnisfinen 2558 waz 2559 danunvdanuise
l¥nsaeuuszidiuanuinuingrmansnisunmngiugiu lunsusediuanuaiunsavesiiiesiie

mmﬁﬂﬁﬂumsﬁ‘aui wazldmanisainanisaau NL1 1o

[ '
A <~

AdAeY: AvkuuaaUUTzIuAMLIWINgImansnsumENugY, Azkuudeuiesuluayg il
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1) Yai3es  msazvieunsi3ous (Reflective) s Google Doc vasdidnunme se3wy
Bemaniuaginuznisdeanslunvufon

2) 8 Analy A3Naveuus (WU, 13w suUATETTN (WAL Wagdnsng fans (Uia.)?
AuiunemansAnwtunain Tsmenuaaumfanss s o Aie
290 #./357197 8./3571%1 ﬁmjaq'% 20110 E-mail Warisa_ta@somdej-mec.or.th

3) fuuazuuIARvEILTANTTY:
AUEALY
einnvaemansuazvinvznisdeaslunvufoi Wudviamznguindnndngns

unnemansTdin Auguwremans uniingrdeysw Arudunnemansfinudunain Tsmeiuna
aufanszusTned o e3ee desdanisdoumsaou Waauwnd 7 6 (evifeatu Jsnifu
M993855IUMIMIunmduasdonguaneiiisides arwduusseninausmdiugiae (doctor-patient
relationship) LLazmsﬁamﬁdeLwaéﬁ’uﬁﬂm (Communication skill) N58UN1IATFIUIVITN
(professionalism) TngUszasAveINIsdANIsSeun1Tao Jegaduliiloudaniiuiniadvdnuas
man$duq Miduiiugudie sl endntudelfldnuaussousvdnuazaussousindn nssuiuns
n maFeunsaeu Taiananguinarnirdfiing neldsunuuuasiimsaouivannvane ol
lnudnvaziudinfifislssasd faoudadunumvdndensatuayulsiianinnisSoududasimun
vinwgiedlianunsafniinssiidussuy Mnmsmumuenanswaznuddeiiieides@nuidadiuii
mMsagiieunuAn thezduismsussifiuivanzay 3alauaulafiazAnvuaziinsdeuazviou
M33ous (Reflective Writing) snldidusunuumsussiliwilkianldagsiounisdnnsiSeu msaeud
mmml@ﬁuhEJmilﬂw?iaﬁmulﬁﬁaugymuﬂizaumizﬁfﬁqLﬁu‘i‘%miﬁﬁmmﬁﬁm%ﬂﬁamLLWMETL‘T]U
mM3telviEiazUszneuivnumme TiiinuelunsAniiaszsiuagnumu

MsazviouAwAnsEn T doutudin (Reflective Writing) Tnelvdiamdsudsiiious azvaely
DAnauin1saneg1aiinsugyia deviuess %ﬂmSLﬁuaﬂﬁL‘sjﬂui@Eij’ﬁ wazazduszuuann
B9t ldAna it lalddndantu nisldmadianisasfiouAniiuselovdiaiagaoud Souuas
ftae Tneluduresiasuiuasteliaeuamnsaussidiunudiruafvesianls luvmeiFould
Uselontifevinliianldosuisianuidnnumuaiuivemueuardahliansidonluundoulds
unBatu aynuazdaiugulunisdoud waedAnwndoiiminldfnduldiianldasieuAnyntu
odroidosminaneazdmalianmisaysuinisauimanguignisufialdiAndnuvasdd ogiSou
TuAnissui 21 Tfetnauiiads

FatufAnwidliiansiinisagdouniafeus (Reflective) iiru Google Doc wpsfiAALIME
eirngaiemaniuagiinsgnisiearslunsufod lneadusndaouasuoumnegliiandoududn
msi3oud WuanuEsafefuadilizeuilumein suwdimsufon msidsildiGousludssgnd
Msilsunuianiiidedanssuiienanssladn iiu Google Doc wazdadoya fan1suvs (Share)
Te1913deuuaragiiounduiidn iloldimanmsasfieuiluuiulgmuesdadusuuuuithifany
(lagndudousUnuuidmualivindne Google Doc Fsanmsadesurinldynil nanan liidenandos
nds annsgavng
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ngUszeeA

1. e@nwinunmyesnisinnisiieunisasulneldisnisaz viounisiSous (Reflective) Hu
Google Doc vasianunng s1e3vnvasmaniuasvinuensaeanslunvsuion
2. \lodnwinnufianele veaiFeusenisazyieunisiioud (Reflective) H1u Google Doc U84

Taaunnd 51839 1vI3ermansuasinwensdeansiuvufun

4) FBnsldandeuinnssu:
nguddagnldlunsAnensail
Juddatulin 6 anzunmeaans uninerdeysn tneldanquil lamedeusousein

NYITEAIERSLATTINBENI5FoaT UYL UR Un15finyn 2562 91uaU 32 AU 58NINNTEEIR0

22 WU 09 3 NOWNIAU 2562

FULUUNTNUHY danuUY Jaa/aunsalinld
1. deddeulaAnwingusvasdinisisouivesseivneivivasemanswasinuensdeasiu

nyUfuRuay sldeenuuu wsesdienldlunmsinisdng laun wuuduiinnisseui

RTGRITEEH
Weiiae lagldduunasiosas diudoyailenmuninlinsliasenigaiem

(%
Y

UABUNITAI1 Personal assignment 316ail

2. 9
1) dawseu account: XXXXXXX@somdej-mec.or.th
2) NNUFULUY
Titidngeu Reflection fedeiilaiTeusluusiayiu
sUuuuves diary lnsaasvimniu Wildviasudemeulndvuniunds
B8 reflection agﬂimqﬁ https://www.youtube.com/watch?v=Fk2GjRIRBIk
Weudunmwlneme Google doc lngld account : XXXXXXX@somdej-mec.or.th
wag share 1 919138918391 ANaly ASNaveuwyl supanat@somdej-mec.or.th
3.) 919158udeldn sagy
/’ Reflective Writing a ~
* Write DAILY as your DIARY (only workday) on Google doc (Share to me and P’May) iV( ﬁﬁuﬂ D )/
VIS sy s sl (e Wl 10 s Sitetioh gl 2 g dory Sano oy
* What you have learnt/seen today in elhl(nl/prolgmﬂalu}ﬂ/(ommum(mon aspect )
* either from our activities or your datly life n
* What’s good/What's bad
* How you feel : :
* What change your aspect ¢
* Write from your own mind with your spoken language, be honest, don't fake it. | know it A
* NOT write 2 ks e ()
* Lecture or summarize of lesson —— ( g
* Please be responsive to the feedback f < S h a r e
o 3, share ¥ 2.qnaly

N s
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T wAudu > e > TND65us. > 064us nyatumanduaningzmsiomstul > 2 W i g o | ] e g 9 69u8 v Sunni 1 u Ethi 2 W o =
'@ - 'u.' LA o -
- = o .g e o
o as = C
= = = =
5) fee1991u TEnleu Reflection Weuiuay 1 ase lneliddndeuni1siSousnadiuun
Woeuasa wusds 913158 91a13dazanuuiinnsasnau (reflective) ¥0iidn wag comment
e < T == - . Py 8 B e ]
" * 0 3 : I as 00 3
06w owed [ memesmverwetn o - K
> Manubthicss2 > thuwun « & B e ]
o
®
o
.

O 0 @D 0D @0 @0 @ @0 @ o

6) Usziiiunanie Google form

€@ & hipsydocsgaogle

H Agps [[] Foccbook @ YouTube G Google

1. fdnfianudaiuaholsdamsinmsisunisaauiasleignig
azviaunisiduug (Reflective) *

2. idndnin sy lohiaslsanmsasviauninisous (Reflective)
tu Google Doc aasfidaunnd siednyatuaansuanineznis
doanslunnlfia Tuudasiu*

3. fidndnitarsiinsdinninfounissaulapmsasviauninious
(Reflective) aialuudalal iwmzviale *

4 Aanflauiswalafasla mriamsdounisaauiaulyidnas
azviaunisi3uug (Reflective) tivu Google Doc *

12 3 4 5 6 7 8 9 10

7) Myieseideya YeyaiieUsuna Tiuiu wazsesazdiudeyaidenaunmlinisiiasien
Wallen mekuuduniwalnisinnisiseunisasulagldisnisasieunisiious (Reflective) iy
Google Doc YesfidnwnmMg eV IVITeAansiarinwen1sdeaslunvUiin
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5) HANTSAN®T NARDILIUIANTTU:
5.1. ANAMNNSISEUNISaRU (MuTngUseasaden 1)
aa a = 1 [ a Yao 4 a 12 .
5.1.1 fidndanuAnmiuien1sdnnisiseunisaeulaeg 1938nsasvieunisiious (Reflective)
agusiail
84 % fANUEIUIN A — Aunn (A) Ineliseaziden sail
& a ~ A @ ac A a P
- Wuianssuiwlanlundd 1Wudsludidiiaee lavin
- lduansmnuddn anansofnladasy
- lomumiuanusa leseus asusuddlasiuusas fuananiemey la
AAUNINUNIU
- finswanasunuenansdluwmaziulauinumuinsiteeslsnduldainlu
poussutglrrnmnonvzlUldlusunen
- dagviouniuidneenun toagviounnudadies S3nfesnniy
- fuselevililuegneds danudrdgyaonisiluuwnng
a =3 I
4 % UANUTAUIT 1aYe
12 9% fmnuiiuin Jsdudiou uas Tivimniudly
- Jadudguauly viwnduiauld WeasTvindu hdenlaivinduluu vinlv
nseulunfa T usanuIAAIEAdIiY a8NNWeY TUIUIL 59 2 - 3 Tu/AS9
5.1.2 fanAnlausvlevieylsannnisasyiounisiseus (Reflective) W Google Doc ¥4
Haawnmd edvnvasemaniiazinuensdeanslunvuius Tuwsaziu
- enumdadilaudaz iu Iadeuluinnsandild wiunueivesfanssusieg
Tunmaziu
- Idazviouliiuyunesnduodidodsinue vluliseus Jnseidiedunngiu
emeseidlomiseu wEnanaznaunuan Wun1siseusssnuAnluLsiay Ty
- Pglmsanddiulahedulanduimumuiveiauinuedlaadu lovinlimuessus
Tusaziuferlsvn lWaguanudnmurioruiniatuluusay fu vinlidanuauls Aasuiadely
' U Y yva @V v U = a A v oA a2 qy ' e o § v YU oa = 9
wiazulad nlasnduiindaislamiloulaesinuld wesgulmifagilislaginfneslsseus
azlsunUng

(%
a

- fnwrlunisdeansuavnnsldasesssumnensunmémunzanfuaniunisalang fou
- hvildrnuanseanunlugduuunmsyn MInsieu Myadieinase
5.1.3 TAnAndnmsiinisdanisiseunsasulagnisasviounsiseus (Reflective) sialunsoldl
N6 L0
74 % pasinsell

- dfeufunisUssdiunues seaduaruadieanntusarannsnasieulionnsdiiu

- fonannsaouldinge WumsBuduanuidnuay ethics iluludalddiinanniu

- anansothasilsunuszgndlilditeasuahainueAdlunsieasuagnslivinugma
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- 353U NMsImdnsglaussleriainnisin Susslevisdonsimunueuas
véngmsduiviliedoanaglverlsvargnedisitolulilusuanlifinEeutennudn uaziindn
foagiFaailiilen

- Wrudiayndmiloutiadoulaed uilidsuluvadiasle

11 % aasiinseludnle wazaisusuldudsuameiunidnyseivlanieldiiousass q
a ~ M o A v a a ° o a vee A ' ~ a W v
Andiasdl wildeasd yadudiuly vimndusuidnden) lddesiilneenewmitiuusn 9 919914
~ v Y o v oa o @M ' ~ o ~ < , q‘ o & a
Wenwduiuiu ddinniuflinsvinasdeuesls lidesiivseinulng o 919uldsuduaiaufeinau
UADTA
11% Tlupeedndu - ldswdu
4% Tvutiadlyme
UBLAUBLUY
15 % # ¥oulBN1SNIAYIN reflective writing K1 Google doc
22 % Arstaeniuniassuliunzauning vinludislndasu NL 9n9agvinlidaula b
ATOUARNYINMLA LNSIZIUREY INS12N15N98LT8U reflective writing TildR9349 Aadldiiaineanns
Fesunuaaunlsdeaeu wazlirssdansuaiosnnleuwinlig
63 % lunaninuAnLiy
5.2 N15ASILTHALUUADUDIUANUNINDLAVBINERN Aan1sanni1sseunisaaulaelydnis
avniaun13i3uu3 (Reflective) 1 Google Doc 5183 I¥ITEANANTILALTINYENTaRaUNYUHUR

aa o A

$98nnouUluUaaUNUNAUAUNTINLA 27 adu 3nT1wIusiavue 32 au Astdu Sesay 84.38
AszauANiidlavesiidnnieeil 7.59 /10 sdU A (nauel N1SARAY /5EAU)
AYLUY 9 - 10 AZLUY NUILDY ANIN, 7 - 8 ATLUN UUILD9 A, 5 - 6 ATLUY U809 U1unang

3 - 4 avuuy nanghs weld uay 0-2 avluy e AosUFuUss

v Yy a & o
6) daiauauur YoRnwudUYY
1. ysanns@euduiinnsseusluldiunisusedu vlaldlndunsfiunssnunndiseu

54

2. 3B snddaunng Seuiiunisasviou lussendld eiauianug Usuianad
WaunseIausdell
3. msnsimalulagviuade u1Ussendldnisseunsaou nsed1eANEEAIn

7) AenAy LA 3-5 A1 wazueNAI8LATEMNNEYANTA ()
Reflective, Google Doc, LI19a38F@ns
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¥91594 R2R nsusuamandunssuuigulglulsavasnaiienduas 4.0
YoR3dy ARy NITIOL 238U
ALY 1 anaudng FumiSes 2. agieendhu Tvdsena 3. N0.01580 weded

PULIMUNAARD  H188ILATIVALY LSINGTUIANTZUSUIIVNT 84 AIIIUT

uni
n1squaiUielsanasndonauss Wuniduwnuaiuves PCT a1gsnssy Fundunsidu
1 4! a L% V1 a } %4 Y 3 1 % = L7 U ¥
drunldluiiunisguasnuiguog TunuimguanisidenvesUaeduduwsnivaudegirendudnu
ednasulgUagldenldegaivssdnsamuazasndeainnislden msujifanuuiuvianend s
nssuwngUrelulsavasnidenausvziinsmyuisundunsiumbhsnuliguagUlesuiuiitanaiu
a = d' ¥ [ a wva 14 1 = a a = a £ ¥
Fudn ielindunsynauaiuisadjuiRaulaegfivsednsainuasininsgiuiendu anegld
wlgune One person can do all Famsiliasesentelunsuifan ssuuiuiiuiwuutuiintoya
AUreiluneunnauarasuusedniiow Jsdaendensasunanisaniuausedil wedunsiaun
nuusziaglundisnu IsEnhwaluledatsaumadiuiauiszuunisinnuaieliye
Thailand 4.0 4azn1ULTUY9V8L5INEIUE 2P safety wag Smart hospital laeld Google
application laun Google Drive, Google Form wag Google Sheet Lﬁum%aﬂﬁaiummﬁu%aga
o 1% I 1 Y =2 a = J U a wa
11571197 kagad1e QR-code Wugaan1anisiindunsesdiasiee Winewazazaanlunisufiaau
N8BT wazazanlunisagunanmsaiiuauveundnsmuunuiy Jaduuszlevisne n1simun

uUsEIN
IUszaeA

1. iloaandesdioUfiRnuuiuamandunssugtaelulsavasndonauodidummnsg
WAy

2. iielotiihelulsanasaidenaneslasumuusivhusnaninduns

3. elgthelulsanasnidenaueslsunisudlunas Uostutlymsuen

4. Wosumuidfanelsafiiiuemesiiaslulsavasnidonauesiuviogadiu

ASn1sAne

n1533eildun1sfnyiuuy Cross-sectional descriptive study Usgy1ns fie {uaelsanaen
deonauesidisumssnwdalulsimeiuia uaznguiiede Ae dUaelsavasnidenauesiiidiiunis

Snwdlulsangruianiasunisaasunisideiainnduns Wuian 1 U seuinaiud 1 unsiay - 31
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furan w.A.2561 laeasransesieiulily Google drive wagausaLtnfieH1uN1e QR-code WU

sswdeyagUlednlulussuy Google Form wagld Google Sheet inswitayaninuiuasovas

NAN1SAN®

dauil 1 insesiiaufjuiRnuusuiamandunssugUqelulsavasnionduas

1.1 wuuduinUseimeUoe

a ar ) B
I.L1J1J']JH‘f‘lﬂﬂ"l?‘U%‘]J'TﬁVl"l\ﬂLﬂﬂ'ﬂﬂﬁ?NQﬂ?ﬂTﬂTﬁﬂﬂﬂﬂﬂlﬁﬂﬂﬁNﬂﬂ STROKE NO. 256.,........ WA P
WRALBUALNATNTSH AIHHMAZII AN 1SINETUIATHIRANTEUSHINNT 4 AR9127

wanng® O fiwasss O anind D aaensou 0 o580 O e WWWEIStff
BOHUIH e BT 1 L — L3 L ——— LA TN 14 (L S— Bed........
AGHTIE Dueeensorsreandoresers s DISCHAFGE DAEumervrsvsrrendrenennnee 8112 L Uit 0 30um 0 25n&mseuais 0 sngaseunia Do
cc Scon TALAEN google drive
Afaaw* [ lschemic stroke [ recurrent ischemic stroke A

[ Embolic stroke O Hemorrhage stroke 0 ﬁu'T
Tamaan Otst Ocoo Owr O om O op R
UsziRunen Oufjws O TR 1t 1. 10 N
Tadesan 0 u_vi‘%.....H........muw"a'ﬁ'u O upanagoa - TR awslediugs O ownssadn ()
CT-ggan.: O Hypodense ﬁmmm O HYREIHEISE ettt e
EKG 0 ST-depress O sm—elevate O AF / Flutter O Bradycardia O

1.2 whuwulrakuzinsuenldlulsavannidianauad

IsomawnaduiiwIs:esuSIS 1 ASSHN
ammaine

gL
lsAvaandanauad

Download wiwiu

HHE g
&R 4
iﬁ:\

whrwluandeniay esuandviud
PI-PHA-03/01 : 10/06/62
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1.3 Janmdlvanuimueungielsavaeniionayes

R10]

r\\flz,

3 YouTube ™ dis.somdej

Download 2l

> M ) 003/712

dauil 2 wan1saniunusuramandunssuungiaelulsaviaenidanduas

nansAnaLazguatislsavasmdonauesiiidrfunsinudlulsmeuialaewnduns
Wunan 1 sgnineiudl 1 unseu - 31 §unnaw 2561 sinslinisuiunamandunssunngiaelu
lsanasadonaussvunegiie 337 519 1umavie 179 918 Anduiesas 53.1 flonyade
59.7+14.5 U wngn 97 U wazilowan 23 U drulvaiflony 41-60 U 167 518 daludosas 49.6 uav
918 61-80 U 112 918 Aniludesaz 33.2 fUhegnideduanedulsavasndonaussfiuniagasiu

AsaLIn 229 518 Anduesaz 67.9 uazilulsavasndenaussfiuniogadudl 70 518 Anduseuay

21.1 l9Suenavaneduiden alteplase 18 519 Antdusesay 5.3 Auasnei 1
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Hoyaily 317U (AY) oway
LN U418 179 53.1
AN 158 46.9
21y 91gLade 59.7 + 145 ¥
<40 U 33 9.8
41-60 U 167 49.6
61-80 U 112 33.2
80 Yuly 25 7.4
Final First ischemic stroke 229 67.9
diagnosis Recurrent ischemic stroke 71 21.1
TIA 19 5.6
Hemorrhage stroke 7 2.1
Embolic stroke 2 0.6
Other 9 2.7
1a5uen alteplase 18 5.3

wndnslimuugiinwaueungiielsanasadenduss 320 518 Anludesas 95.0
AmA15197 2 Fevildnnnindmanglivesnitfesas 80 Wenumunisldvrvesiiouazfum
Humdueiaioukazszninedunsinuslulsmeiuia iwﬂgwmzﬁ‘imﬂwﬁﬂwné’uﬁ’m WU
AUaefidamauen 58 s1e Anwdudesas 17.2 waziideymiionun 60 ads wndanssfiunsutlovie
Hostutlymdensautuiinavanvindn aadufosar 100 Foildunnindmanelidesniifos
av 80 Haymiueniinunniigadte euliiswiielunslden as ads Andufenar 82.8 sesasunie
#Susunngs 6 ada Anufosas 10.3 Aronslifisussasdanne 3 adh Andudesay 5.2 wa

AAANNARIALAABUNINET 3 AT ﬁmﬁu%’asaz 5.2 MUAITNN 3 LL@%E‘Uﬁ 1

PIENUALIHEIRANNNIU s BTN TUNNETY TN ASIT 6

SUN 2 — 3 UL W.A.2562 D4 ALEHNNEIANART NUINENAEIYIN



WUTEYN TV TUNNEYTWT 7 ATIT 6

M13199 2 JUrelsavaenidonauaillasun1susTuIaMAndunssy (n=337)

doyariae I (518)  Fowaz
funeildsufuuzihUinwisuenannduns 320 95.0
funeilisumuuzihuinwisusnanndunsidlondutiu 36 10.7
HUefldunisUssanusenssnndunsuuvesa 156 46.3
fUnetdymiiieafunsld 58 17.2

a15199 3 Yeymddeanunislaen (n=58)

Tryvnieaiunslden $1uau (A%0) Sovay
Anlasiudalunislyen 48 82.8
l9suevungs 6 10.3
R NslieUsyasnane 3 5.2
AnALAIALAREUNNGE 3 5.2
1FEuguLIns 1 1.7
TyilesuenTiaunislasu 1 1.7
donldeldimungay 1 1.7

FIUIUATY
= 2 [
danldoliwanzay B 1

Wileuendiaumslésu B 1
Fsuenvued il 1
diemueaimadounce Bl 3
deennshifiaUszasnanen il 3
Iffuenvung: I 6
mnulisudiolunslaon | 48

0 10 20 30 40 50 60
5UN 1 Swudymmuen (@39)

o ] v & v Jo A A Y}
WenuniunisidevesdUlslsanasadenauenudiiinselsaningatvenlulasainig

Thailand Hospital Indicator Project (THIP) #a.lulasensimunseuvansaumeUseuiisuinseiu
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ANINLTINEIUIAYRIENTUSUTRIRUA A UNEIUTR (@50.) nudgUlelsavaeniienaussiy
Ws0gadu 300 318 lisuedundaidannigly 2 Jundudrsunissnvilulsaneiuia 253 18
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Correlation in foot parameter between Footprint Assessment
Method and Using Contrast Imaging
Pimonpan Taweekarn Vannajak »', Kunavut Vannajak !, Wirasinee Srijunto *
! Physical Therapy Division, Faculty of allied Health Sciences, Burapha University, Chonburi,
Thailand
*Corresponding Author
Introduction and objective: The foot print is the standard test for foot parameters
measurement. Medical assessment of foot shape are radiographic images. The advantage of
this method is highly accurate in clinical diagnosis. The disadvantage is a highly cost. In this
study, we used the concept of the contrast of color to develop the novel method for foot
assessment. The aim of this study was to evaluate the correlation of foot parameter
between the foot print method and the contrast imaging method.
Method: The study design of this study is the observational study. Fifty-seven healthy
participants with normal feet were recruited in this study. They were assessed the
demographic data, the Navicular Drop Test and the leg length discrepancy. They received
the allergy at the skin by Patch Test before. Parameter in this study was Chip index. For Dry
foot print they were test in the standard test. For contrast imaging, they were instructed to
stand in a clear box containing black colored posters. The box is about 1 foot high from the
ground. The assessor was taking a photo of the foot. The assessor calculated the chip index
from the foot print by used the ruler and the contrast imaging calculated by kinovia
program. Pearson correlation coefficients were used to calculate the correlation of both
tools.
Results: There are significant correlations in Chip index (r=0.50, p=0.0001).
Conclusion: Evaluation of Chip index may be evaluated by the footprint and the contrast
imaging method.
Keywords: foot print, contrast imaging, foot parameter
Funding/Support
This work was supported by the Faculty of Allied Health Sciences, Burapha University
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Does BMI Effect on Foot Parameter in the Normal Foot Participants: Pilot study
Wirasinee Srijunto*" Pimonpan Taweekarn Vannajak', Kunavut Vannajak *,

! Physical Therapy Division, Faculty of allied Health Sciences, Burapha University, Chonburi,
Thailand

*Corresponding Author

Introduction and objective: Increasing of body weight and Body Mass Index ( BMI)
influenced on the shape of foot arch, especially in flat foot. The alteration of foot shape
tend to changed of the biomechanical loading and pressure. This can lead to the foot
pathologies and the musculoskeletal disorders. There was a little study in the subgroup of
BMI in the normal foot shape. The aim of this study was to determine the five foot
parameters of subgroup of BMI.

Method: The study design of this study is the observational study. Eight healthy participants
with normal feet were recruited in this study. They were assessed the demographic data, the
Navicular Drop Test and the leg length discrepancy. They received the allergy at the skin by
Patch Test before. Parameter in this study was Arch width, Planar arch index (PI) ,Clarke's
angle, Chip index (Chippaux — Smirak index) and Staheli index . For Dry foot print they were
test in the standard test. Independent t-test was use to compare the foot parameter
between group.

Results: There are no significant in Arch width, Planar arch index (PI), Clarke's angle, Chip
index (Chippaux — Smirak index) and Staheli index in subgroup of BMI.

Conclusion: BMI may not effect on foot parameter in the normal foot shape.

Keywords: foot print, contrast imaging, foot parameter

Funding/Support
This work was supported by the Faculty of Allied Health Sciences, Burapha University
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3 22 100.00
GRRZENIEN aganAiinyNTNanEnE 6 27.26
NSUNAY Au 5 2273
LUUVIDDULT 3 13.64
nihila / A3uufsey / duds a 18.18
goyLduNI NI 4 18.18
U 22 100.00

2. nanATIzIANduRussznIntdadudssiunisnannnunas Ineldad@ Chi-square test
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Uadeides

fuszIAn1Tnannnunaw 593 Chi-Square / sig
the Liiae Fisher's Exact Test/ sig
3w (Gewaz) dwau (Gowar)
QY9 21 (14.00) 117 (78.00) 138 (92.00) 369
Y18 1(0.67) 11 (7.33) 12 (8.00)
NNTUBILY
L. 10 (6.67) 50 (33.33) 60 (40.00) 320 /.640
FALIU 12 (8.00) 78 (52) 90 (60.00)
AIAANTDY 1.000
liladannsas 1(6.67) 2 (1.35) 2(2.00)
eFansag 21 (14.00) 126 (84.00) 147 (98.00)
A33UUTENIUEN .028*
SuUsEMU 19 (12.67) 78 (52.00) 97 (64.67)
usuusevu 3 (2.00) 50 (33.33) 53 (35.33)
anwauzinu
Fostuasiile 14 (9.33) 96 (64.00) 110 (73.33) 1.240 /.299
luideatuastile 8 (5.33) 32 (21.33) 40 (26.67)

M13199 3 WIULarTerarveITRYafTUAN L IRRENTINN Al

318019 31u7uU (AY) Sowaz
voussilUsy / iy woudszg / Aushasedy 92 61.33
AN9TEHU Lyiflvauusen / Nusineszy 58 38.67
374 150 100.00
Snwaituluthy ﬁugmmﬁy@q 56 37.33
il 88 58.67
Yudnidu 6 4
33U 150 100.00
anwurnsismdu  d5adula 1 99 68 45.33
Jule f5mtula 1 919 Snanudunils 64 42.67
laifisnadula 32 12
374 150 100.00
msiveedtiay Liinsifvvedimudutile 132 88
Futhila finmsiivredimududula 18 12
394 150 100.00
Snwauznigly duneru 81 54
Yowh Tadinlasn 69 a6
374 150 100.00
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smdulueah fismduluteni 1 0.67
laiflsduluteni 149 99.33
374 150 100.00
Snvarveciiuin nsuosiiuiogy 107 71.33
outh nsuilosiuiovenu 40 26.67
fuudingiu 3 2
33U 150 100.00
Snvawmans  Bueuih 102 68
awﬁwaarﬁqqmq ot 3 2
uauouLh a5 30
33U 150 100.00
NN laifi 146 97.33
WAL 1 0.67
wsndainagede 2 1.33
Mmviviededumg 1 0.67
374 150 100.00
ANUUTVOITOU  TOUVUAY 146 97.33
lduszdn o
soUvgn 1 0.67
ERNAHGIVEN 2 1.33
EONS/alalkY) 1 0.67
374 150 100.00
ANYULUAIAINY youiuduineg daiau 135 90
meluiiinede Lo .
NouuEwee lddatau 15 10
374 150 100.00
TG RN, wouiuAane Faau 107 71.33
Aeueniiined .
NNV AR NETLCTENY 43 28.67
374 150 100.00
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