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3.uuuu6i{6IrJfl 1rr6uofl a{ru(ia)

drui z na.rrudlfl unanr:dfr :ihlruraioaadr rintor.rru

r. riaq dnuflc'irrrrcrarnr:urfl16udvaoo16onairunofivrulul:rvrururatoluriu, nr:finurtir

r$:fuu1 (Characteristics of Btunt Cerebrovascular lnjury in Khon Kaen HospitaL: A Descriptive

Study)

2. rruvrialdrilliun1: 1 !n:1a! ilA.2567 6.: 31 fru?lnr] 2568

l. arrli arrudrurrgmu uiaamurdoetrrg uacilrEaunr:oid1{lunr:rJfr rih.rru
4v iqnruinrurirurcgfi{tofrnr:rJ:vuiuldlunr:rjirifirrufi lduri narr$n':rldrurqrJirgrgr

uvrvuarao:rirufin uavedfq:rrrdrurJ:varndaanrani d.:{taiunr:rJ:vrfiuld'ounr:finou:! tf,u{
s)

16:"u1fi u"n:nml{nmlriartrrg arurJ:carvrdaunl6ni n'rn urwuanl

a. afl ar:#ra'ry tsuaaunr:drrfiur1u uavrileululo{{t1u

nmnr:njuro16utsulaoo16onriruno (btunt cerebrovascuLar injury) BCVI nuldlul:.lvrurura
-i c. v i r J

Sutiugttiun ?I nlufluda.:0touaufiuaau9itl40an touuavrlnofluo.mllrtuo{Q1flfi?1u l1l $.lo?u tulrtuuvl

n'nvurrn{oulvr,t'irlnr:inurlul:.inu'lu1ad:uul.r louronrvl:nvaan 16onarLo.t (stroke) uaufl'll

Lriul,?n llutOl,r.rU0U UU?vl',r.:r49i1160 [Un1tIO.:f]Un',r?vu :nt0un0n1:er:?oYru lr{r:? lounr[29'::vnll

a1rila.iduil'l.inafin{{ (high index of suspicion) uavinuruacflo.:frun1?v}taoo6onailo.i1}i?riuYi?.:filu

lvuvt'ta1?ltlBllva!
& "^!unoufl1tfi1luuft1:

-J
tf, unr:f; nuruutdox n''! (retrospective study) Iooa':ruast6urrd'lii

naiu{ilrufifinur (incl.usion criteria), fruroriuln:rudtriiunrrifioda'jrrf,u Btunt cerebrovascutar

injury tCD to :ra'a Stso - 5151 drfiiunl:inurfi'r1ul:.rnaru'rarouuriu d.:usiiud 1 qalnrr il.rt.2563

fi.riud ao niuuruu y{.a.2568

rnrudnr:n-noon (exctusion criteria): {urrrr6udiiiodofi oaln tCD 1 0

a. TheoreticaI design: retrospectve descriptive study

b .aorudf,nur (setting): r,lofirJrun'aan::uqrihu,rq va{rJruvrindaun::lqti6ruE ilo{{?ufi-auniilr

rJ:varu lofrrhayfnd'atrn::rrJ:varm 1:.ln ururarouuriu

c. drurj:fifinur (variabtes):

i. a'nuruvfi'rhjto.rfiurorSu lduri rrs ara 1:nd':rL

ii. a'nuruvnalnnr:urouiu ldud natnnr:vrnriu alruErJo{n1i!'relr6u :vo'unru:uu:.rro{n1:

uroriuuavnr:uroriuiu arurirovriulunr::aoiirr
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3.uuuu6i{6lrJnu6uoxarlu(io)

drud z nra.rrufi rf, unranr:rJfr rJBlrurasoHadr rirtorlru
iii. a-nurucnr:n:rovrrlriolrJfrrifinr: uacdnuruvnr 6irunr.ri.rilivrurddrri'rguavriardo.:n"urnruri

nr:'rurdnr:urn16utowaon6oono

iv. a'nuruvdr{rtoiriunruririruranr:uror6ttou,taont6oono
Jx--aav. afl uflcn1fl n1dvt1{i.!a2 u1vtl,i?unounl:ulnlaut0rt aoolaona?uao

vi. Hanl:l"nululriilu1u1a tdud o'n:rnr:riluiin :cuvylalnr:loubltrulu1a n1?vu lndorr

uavo'onrnr:tfi o ischemic stroke

ri:srSurr.tdruoiuo::l n1:;lnu,drfiuuuu Retrospective study Inurirtonrv{o4avrr.rn6in ua:ara

vrrwiolrJfrr)hnr:!'rilnul finllJntaamudu InorJntodo utraqa uav:riarJ:v,irdrl:lnurura6lhi
,irrflufro.: tnform-consent 6n:ou ud,u"r rfluoiortoorlrgrnarucn::u nr:oiuo:l!I:{tru1u1a uav

airirurunr:I:lilururaudar ur,il rf, orir{oualriinurio"u

nll,rlifrJ nota

1. Study size: ldtoXato.r{urnrtu#.:ud t qarnl t.?1.2563 au6.: 30 nr-uu1uu fl.fi.2568 6.rLiinr:

rilu?6u study size

- rrnq
2. AOn Lt',trn:1c nalla

a. rGuurfiuu basetine characteristics Ina1{ student t-test ai'll4iu continuous data uac exact

probabiLity test dtlit categorical data

b. uan.:ara uurlfilronn? urhnudran:rrirdu

c. 1{ Stltn version 18BE lun'r:ira:rvridoral,
r0trtlrgtorlru

.Jca
!lanuuvtlltvr'tJlltru tu [n[un1l1l'ru'lu ton16 [ufl']ltnonl:ulnttu!0{uaonLaooa?uno uav

a't!1:nu110!a[u0touontuunl:a:1.in 97l1u1utfl luau1ff,t
i.e- ' .a

u1n1: nu1[uflar1:vuun1:euatulot{.tJuaonLaooa?uaotTl0tu!nlteuan0luanalnnl:
.aiulitau!ou:2lr

5. fl ad1!io!o{{1u 0ilGurolzqnurrn)

lfrrtrurufiurarturforrr tq :1u iouac 71.4 rf,unrfitlg oluradurvilriu 47.9x.17.5 i atranra'n

tolnr:uroriutdud nr:lt:oin:uruuud iouac 64.3 riu"outruto.r Gtasqow coma kate (GCS) rvirriu

9 to, tsl ol"ruvnjdrfinnr:urnr6udnutriurndqoLiuri f,:ucuacao rjoron uav:arl6 orri.ildu ritodtr

arrrdulafinialndnu:niu oirrYu tzt.qrq6.q ia6un:rJ:oyr drraduamlluu:.rtolnr:urnriu
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3.uuuu6i{t5TJn1:rduBfl a{nu(io)
, i -. aa - . .t

a?uvr 2 Ha{1ufl tuu anl:u0unt1ulr:0fla61l:olJorr1u

(lnjury Severity Score: ISS) !vi1n'u 18.917.0 drriougrutol Revised Trauma Score (RTS) wirriu 3.3

to,7.8l uaudlforJmulonralunr::ooriior rvirriu 0.54 t0.00, 0.981

-,J.J a t ^,, )1 --- -tyd'rtj.rifroroa-lvl-uin'unr:rfin Ba,l lfiuri urntiualolluu:{ (severe TBI) di GCS < o (iouav

28.6) uavlraxaoo6ooausl (stroke) rtuornr:uaer.iydnd{[riurn (iouau 28.6) :o{a{!16001n1:vl'1.!

lulu :va't ron1vd (focat neurotogic deficit) dilriaoflndo.:riuara Cr alo.lriouuir (ioaav tq.g) vru

nlts near hanging izrfru rrrranolrraoffileu (anoxic brain injury) uacriout6annolndu (expanding

cervical hematoma) otjrsacfodav z.r lrinufirJradfi:oat?rornrirrn-o0:duiufi'uornr:dr6'rg
(seat bett abrasion with significant symptoms) uavlrinurdtrl{fiuaoot60na{:fi4 (carotid bruit) a

cr firfiur{o'ruavu.o{t:',do acvr ldud n:vendurd!.i2unorin (cervicat spine fracture) ioaat 42.9

uavnclrani:rvunngu{ou (complex skutt fracture) iouav 28.0 uonolndd.iilunrvqntnn::ln:rir'r

rin (mandibte fracture) nrsgnluxf, lintruu LeFort lll mvnlceni'unvluani:uvunn (base of skuLl

fracture) uoLiru LeFort tt fracture {rJT uehulraqifi aCU dloqnd'uri.rylo (totat occtusion; grade 4)

Fotriuiouav 42.9 :o!a.!!16o grade 2 (faaav 3s.z) oirurailrdnu aCVt fidn.irurvirriu:vra'jr.lraaorr

t6oo common carotid [acuaonl6on vertebiat nu{ilra 3 :ru (iouav 21'4) inmvl:nraaont6oo

alo.r:vra'jrluoul:.inu1u1a uavo'n:rnr:rduiiiorlul:rvrururaio dar 28.6 riru"ougruto.lrirl{riru:ru1u

n1:inulrs1u16vi'rriu 96,884.5 t45,090.5, 268,7 7 5.51 u1y'

o. nrairtrlfiJ:iL,tflean:cxu
nrnirtjltrJ:rifuui
- rir;'ntnrdt'redmirltilrrrnrfinrulrmtm6anmrnirnmaamr6mia.eo unmrnrnirdqalt]ia

trmltrrnrirvrur{rfi"nrnrldhnunn
.,1 .vd ' I d

- drnr:f,nurlUlinur:vuunr:qua{ulntiu aootaofld2lJnotfrotllnnllSuanotu0.:i'lnn1:u1trl'ou

lna:ru

fl4fl:Jvtu
.j -J I ' <'t ! -v-t- -!--.---flafl:cvufio'rornfliu tiuri drlddrutunr:n'nn:a.:nrlv BCVI nv(iiuoth.!firiurirn'rgludrlu:n ud

rdofior:rur6.r cost effectiveness uau cost utitity ff1n'jlorri{Ha61u:uuvu1'1
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3.urrulr6i{f,flJn1rr6uoHar1lr(io) .

eirud z nralrud rf, uaranr:rJfr rifi .:ruutoaradruSotarlru

7. amutilornuardu{oulunr:drriiunr:

-nrr BC\,r 6unrgdfi,ilsim"#{hiilTlFrrurfrwrj:v'rurmnitmuvtvrioiy'rnnYntn dnrirldiir#wrfirniulu
v,!) o

rn:arrnor rinrnrrnrrrnrrirlmmY€urmidorrlro"rir.lrrofmi':nfrrdom'rnnu nruxron:ntrrEd'n Hofltl:u

nanremimqurvrifrrn"nm"nvrei.f uvrvri

t / Ja, u
- nnduilqmiouvdofrlffi dqaurdar 6.naerwn"+tuio4#rd'q fi nmrrrru (rnn*x cba)

a. fl rgnrua:qrJa:rnlunlrrilriiuol:

f,rgvruavqrJa::nahn'rglunr:n"rriunr:lun'Yrd 6onr:ddo4artuuudour.rd.: ketrospective) ritfi
fidn:rlio4atror.rlu (missing data) llGlrrunoarLnr: 6nrftri.rfionrudaur.ra-{rJtrildifiolorn{troriu

-L i J d rv
u'l't:'ru t05un1tn:0n[atn [5{y{tJlulafiRalnrRaiou li'r Ll,t[I6M5nnuno{alr{lJto [as 1l,lrto{a:Jono

(recatt bias)

9. torauouuv
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uuurauo uu2irnrrrirnnnlorJirnJluu
(:siu{rurqnr:f,uu)

1. rtor' uurYrr.!nr:il:cr!uR'nn:ol{urnr6udoroinrrcura16wolr,raoo6oa#ao

(Btunt Cerebrovascutar lnjury: BCV)"

z rfrnrn:unuulna

qrjhruqo:ru rfluatuqdralglunr:rfiufintolrJ:sun:iuu:l.tru durfluriralldrdrgto.!d:vr i
rJ:vrvrnlyrariu{:crilarira.:r{oruruavinr:rfioori}runo:ro:duiloua:i airlaran:vyruytr:vurL ng{usi

*rnlmnlitrrornnnvno6otr*a*rn a:orRir ptu uav{:vrratrfi dnuruvnr:li:no-n:erruau!d

tfluua'nuuriorouurflur,rd.rlufloo'ufiriobirfinnrruluur{!o{n1:ulnriuluurdavai.r ri.rHa1firfionr:
1 \,a 4 4i dulor0uualglvuu :?rl l,uonn't5u1otiuLd:uv0u.t.!luu:{01nn1l [!a?!u!2nduiion nltouariu,tori!

ornqu?ruq uonQrntvinr*tnr:ctd{druuavnrtvurnr6udn:rovrurfiuunudrriu d.riolinr:ito.rn'u
! Jl . - -l,'l?vur:ntou yrllyllflq01nn'l:ulnrourotr']v1a uavn,t:!10r{ulnu:?! riu raaonrd0ao-rqnd'ufrtruav

tJoo (rcrus trcrnbcrrbdirn (VID: @ \€h trcrnbois (D/D a-d plrrurzy errbdiyr(p0 n.t?vfln

lnturnr: (matnutrition) ornnt:uror6u uaranora'u (debubitus utcer) :trhJ6lnrl virfinnruydlorn
nr:urnr6uluu:.r lf,ud nr:trnriutolr,taoa16oodruno (Bcvt) r,rasn16oodruRo rJ:vnoudro:vuu

ilaonr6onuoifi.ir6'rg z ei:u kiuri laooGonunrarl:fio (common carotid artery: cCA) tiunur 2 drl
ldud internat carotid artery (tCA) uav e).ternat carotid artery (ECA) riruriririalaualeizuuiruac
nar.l uaCuurir uacuaontdoounrn:vonduraa-l (vertebrat artery: VA) rirurirdrdu.ralo,reiruua'l nr:

dau'rotiufruaoo16ondruao (Traumatic cerebrovascutar injury) rJ:vnoudru 2 natnnr:urnriu
(mechanism of injury) ldud nr:urnriuuuurra (penetrating injury) uav nr:urnr6uuuu[ivrva
(bLunt injury) lurJ:vrvrrlilu tunr:urotiuuuulrivrvq (btunt cerebrovascutar injury: BCVI) louro rc
qrjEuaqorn:ni'n:aruuuddliouac 48 rtunr:uro16udinr:uroriuitrlduaru:cuu ri.rdA:u,
(traumatic brain injury: TBt) n:vnnduxdlriruno uavarur:o rfinduriunrtv n:vqn duno rdollu

{uroriu6lo'ru aililatifi:crYun?u:uu:{ronn1:ulnriuldyaru:cdu (severity grading) lduri :vn-ud t

6'r s lou:vd'rfi t 6! q .ilHalfi"aonr6ooqoo-u lutruvd:vd'u 5 lflunr:trrrosnorndutorvaoor6oo
(transection) rirlfir6oooon (hemorrhage) in'l,t!nuror!n"on:o': (screening) fiuroriur,tara:vuufioro

!'nr:urqtSuto.ruaorr16onuoldruaologld ornr:uav01n1ru6nn (signs and symptoms) uarn:rrt,da,r
(risk factors) urtirurtrlonrahnr:tfionr:urotiu niu Denver Criteria Memphis Criteria uav Canadian

cr rute unLirf,udiaulurj:crilahu nr:urorittoruaon16ooun.rdrunouuuLjyrvai.:rfiu



a <o e A c J A a & t.,nliu'lnriufr{nnnr.ro.:{1:r Liioio'tn !i?!nnn1:u1oriufi1uu:.:6u1 uavnltuloriufibitdrilHalfirfio

o-ur:rulurfufr (non-tife threatening condition) uridsaran:vvrufi1uu:iluivucu't? ld'uri nr:ood'uto.l

aoo16oo rirbirfrnl:nuaoo16ooauolqon'u (ischemic stroke) 6lrfintrnn:vu?un,t: hemostasis rton

nr:rrntiutroryaao6ao

3. tmira:rsfrluur6?rllAi,/ior6uo usvtadrn'adarorfi aduuacuurrrquritt

alnnl:Yrulr1u?::fun::! TtlJil {rrnriuluu:lornqri6n,rquuu btunt (severe btunt trauma)

dfinre, acvt n-nnnlal{rl rfiarornnuirun'r.rn1iu10r6ud:uu:r6u1 rirhil"riaruli0Grrnl:iflu1 BCVI
rr+ - a J < < j ,c, < Jdtotuvruyl uufl0n1:ulnrdu:uul.:rlru:?:ta?uluirflunllu,loliufriint:tdtr6on rrju fr'uin uioft6oo

au
oonluooolunllu ttiu 6onoonluarLor rirhinr::"nurudnro.: acvt kiurinr:lfiureirunr:ud.:o"rtol6oo
(antithrombotic agent) lriarur:orirlfiluvriufi uavnT :uor6ufuldrilara}irfioo1un:ralufi'ufi (non{ife

threatening condition) rirl#qnuo.rtrl#.:lurirunr:fnuruav n1:6'nn:onrfiodro:rr rfir rfiu uavnr:
ifioo"t dorauolunr:frorurmud 6o airuuurnrudrirurudil:vnoulil6'ruf,oi'urduldarori{firiuror6ui

n'l?v Bcvl ludorr Ioutottrvrnrur4rirurufirvlrvarn-uuiutto.rrJ:vryrndra'rr[orurdfivrinr,ln:drrTo

uavinr:1{:oo-n:aruuurduuviolouulnuldariluu?nriuionlurJirLrrulrn oroyrerlfirfiornrtravotnlunr:

ld.rrurflulrn:grulunr:ulvaruuu:vra'jr.:{rJfrffivrir.rru i.rf,unyrd uav :va,ryf,aaunvrdrdrlo.rl{
v " - J - g .- ,toolnn o1nlnotu l,oun

i,t. rnrurivr:rurufiouairl Ltunr:6nuruuudouradr ri'r}ifi6'rurj:nruuavbLld'finr:riufin6,:nanfla
i-J,i-
7lA{AUt 0A!n121tY{Itnrl

z. ohuru{urnriuoln BCVI o"'tii"rururiou f,urfiorurornnr:duvrvrd{:"nurLifin6lnr.rcdilhbi
d e i-

nr: rilurio4arfi oi rn:rv u aHaarrhJ rf, urirun.lruarnrirurn

3. rinarn: louravrrv raio{ronsl:dno!firrnof isdunvrd uacrirldiirulunr:yrhronu:ri

norfrrtno5uurio? (neck crA) ftfioqjotlrriirrYouava-{rifinr:f,nur6.:p{:qu (cost-effectiveness

anatysis)

uu:vrrruri'ltfi ordt 16'uri

t. uoliu{oiirflotrornr:finr*ruuuriouua"r uacldrnrurinr:rinuruodrr:v:io:va-.r

z. olruru{urnrSua.ln BCVI dd.:riou orol{,i'ruaun{,n'roeirlornraarul:lnurura

3. ro:ornnilfiuvuduav{uiur:6.rnr',tr,,l"rr,f,ulunrn:'u:vuvatfio;oiorfinr:air.:rnrudrirura

uavovdtLrd.rnr:anrirt{drutdlu:vavum
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q. H#arriroctlir
fiuntdruruniuror{uorn BCvt ldurnduuncrxlrval :tr#{rinr:innrotirrvYuvirlfi

s. iz{irnmlrlrrio
urfl u{ul ouslnqunrilqTJu:lrnnn12clhorlaoaalolqinu

u!!{rn1:xror6un2nfl nrao aoaarorqnnu

(irurailr) urauvruddrurrgnr: (druntn::l)

o"'i,t..?!... r ...H:?r... r .*.!L.

{tor..hvriu


