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Abstract

Background: Traumatic brain injury represents a critical public health issue, contributing to
mortality, disability, reduced quality of life, and substantial healthcare costs. Despite
surgical intervention, a considerable proportion of patients continue to experience
complications and variable clinical outcomes. Understanding the factors influencing
these outcomes is therefore essential for the development of more effective
management strategies.

Objective: To examine the factors associated with postoperative clinical outcomes in
patients with traumatic brain injury treated at Krabi Hospital.

Material and methods: This study employed a retrospective cohort design. Data was
collected from the medical records of patients treated at Krabi Hospital. The sample
consisted of 308 medical records of patients with traumatic brain injury who underwent
surgical treatment between 2020 and 2024. Data collection instruments included (1) a
form for recording personal and health status and (2) a form for recording injury and
treatment-related data. Personal and clinical data were analyzed using descriptive
statistics, including frequency, percentage, mean, and standard deviation, as well as t-
tests, while Spearman’s correlation was employed to examine associations between
variables.

Result: The study findings indicated that several factors were significantly associated with
post-surgical outcomes in patients with traumatic brain injury. Initial level of
consciousness upon hospital admission (rg = -0.666), time from hospital arrival to surgery
(rg = -0.605), midline shift of the brain (rg = -0.564), hypotension (rg = -0.597), pupil size
and reactivity (rg = -0.637), type of surgical intervention (rg = -0.546), and postoperative
complications (rg = -0.622) all demonstrated strong negative correlations with
outcomes, with statistical significance at p < .001.

Conclusion: Significant factors associated with clinical outcomes following surgery in patients
with traumatic brain injury include level of consciousness, time to treatment, severity
of neurological symptoms, surgical factors, and postoperative complications. Notably,
variables reflecting injury severity and timeliness of care play critical roles in determining
patient outcomes.

Keywords: Clinical outcomes, postoperative complications, traumatic brain injury
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(5ovaz) (5owaz)
n=308 n=150 n=158
ansnissnemeuia -2.14  0.03
Unsuseivgunmiou 18 (5.84) 11 (7.33) 7(4.43)
NN
Useiudsny 23 (7.47) 13 (8.67) 10 (6.33)
Pr5mn/nsudydnany 18 (5.84) 11 (7.33) 7 (4.43)
SRFRISIIGN 60 (19.48) 32 (21.33) 28 (17.72)
adnsUnAseiaiy 3(0.97) 1(0.67) 2(1.27)
AnSmsnwenu wau. 186 (60.39) 82 (54.67) 104 (65.82)

AuATBIRUsTAUAEINTD

doui 2 Wisuisudeyatadeniu
ANBALNITUIALIULAZNITINYT 52931
HUeNiiNadnsN19ATING wazNlnadns

N19nainlaf

'
1 )

ngudnadnsn19adting (good
outcome) 31U 150 518 WUI AsEAU
Anuianduileundelsaneurasglurag
GCS 13-15 Sovaz 55.33 Feuansdeniie
¥Aniaf uonanil nquilldsunisinde
aelu 1-2 $21us Sovas 57.33 wazwda
mm’]é’mﬁwuﬂaaﬁqmﬁa craniotomy 59¥
Az 80.67 FsduiusAunadnsiia fuiongu
d5siisnsnisiinnnzunsndoundsirdn
g Taeliifinnnzunsndou Sevay 94.00
squauLnwes midline shift Tngiadetios
171 (0.76 + 0.42 mm) NINBUAUDIVDIS
dnumnduunid Sesay 82.67 wavlud
p1n1INessuUUsEaIdIulng Sovas
74.67 \oUssiiunadnsn1ssnwinds 6
Wweu wudngulsdiulngdnadnsund
(normal) $p8ag 64.00 LagdANUUANTDY
\Antlos (mild disability) $eas 34.67 34

fordunadndnisSnuiiia (favorable
outcome)
dmiunguitinadnénisnadnlid
(poor outcome) HF1UIU 158 578 WU
fuhsdulnafsdumuidndilenntsi
N1 8 Savay 81.01 FeUaTaensUINLEY
AuetesIguLs nquilldsunisingaadn
N1 Imedegay 62.03 lASUNSHIARNAIRIN
yrdalsanerviaiy 4 $9lus wazledu
craniectomy 11ANINGuTiTNad WS Sou
8% 62.66 NITUNTALOUNRFINITHIFANU
1ndesegas 57.59 laglanizn1IzAIIUAyY
Tadindn Sovaz 32.28 waznsAnlie 19y
Janulu saununistaviedienielauny
$ovay 17.09 fuaslunguiifioutn midline
shift laABgandn (1.12 + 0.30 mm) 331y
ALNRBUANBIRAUNG Seeay 76.58 Lagdl
91N15NN95TUUUSEEMINNDeSeEay 62.03
Yonnifanudn nsiiunananefiuni
SaufuuIadudu 4 wu lumiuagnszan
dananonasnsilin nadwsn1sinwngs 6
doulunguidulngfennufinisuiunans
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(moderate disability) Sovay 48.73 uag Snw19lud (unfavorable outcome) ¢4
\Hetin (dead) Sovay 29.11 vaueilaiiidle wanalunngan 2
nduAugn1zund Fefierlunadnsnis

A15199% 2 WSHUTEUIIUIUL $98aT FILUNATUANBULNITUIARULAZNITINET 5819
AUreniladnEeRdlnAuas Niinadwsn1eRainlald (n = 308)

. 2 Good outcome Poor
FIUIUNINUA . outcome
fauds (3ovaz) ?I'mqu U t P
(So882) v value
(So8a%)
n=308 n=150 n=158
sziuanuidndauile -13.08  <0.001
hSumsineaiausn
13-15 99 (32.14) 83 (55.33) 16 (10.13)
9-12 52 (16.88) 38 (25.33) 14 (8.86)
<8 157 (50.98) 29 (19.34) 128 (81.01)
53&1:L’Jm§\1|,|,ﬁi@'ﬂw 398  <0.001
DNLTINYIUIAIUDY
AR
<1 T 3(0.97) 1(0.67) 2(1.27)
1-2 %?IMQ 129 (41.88) 86 (57.33) 43 (27.22)
2-4 3l 65 (21.10) 50 (33.33) 15 (9.49)
>4 4l 111 (36.05) 13 (8.67) 98 (62.02)
A1MATDINITUIARY 4.05 <0.001
gUAvnINNITT 192 (62.34) 84 (56.00) 108 (68.35)
JInsBIULUA
gUALMRN 45 (14.61) 15 (10.00) 30 (18.99)
YIUNINUY
gtAvmaInanand 25 (8.12) 15 (10.00) 10 (6.33)
a9
nsgnviideseane 22 (7.14) 19 (12.67) 3 (1.90)
oUfnduasuuity 24 (7.79) 17 (11.33) 7(4.43)
NANTSASINDNYLTE 062 054
ABNNILADIHNDY
Acute SDH 88 (28.57) 37 (24.67) 51 (32.28)
EDH 71 (23.05) 61 (40.67) 10 (6.33)
Multiple 110 (35.71) 23 (15.33) 87 (55.06)
hemorrhage
Depressed skull 39 (12.67) 29 (19.33) 10 (6.33)
fracture
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Poor
Sruaunvan Gocd@ outcome outcome
fauds (3ovaz) ?:'mqu U t P
(398@2) v value
(50882)
n=308 n=150 n=158
S2YZLIANAIUDINTT -0.40  0.69
ASIANDNYLSE
ABNNILADIHNDY
<1 ‘?IIJ’JIJN 100 (32.47) 63 (42.00) 37 (23.42)
1-2 Falu 194 (62.99) 82 (54.67) 112 (70.89)
2-4 Falu 8 (2.60) 3.(2.00) 5 (3.16)
>4 Hl3g 6 (1.94) 2 (1.33) 4. (2.53)
msadeuiivasuul 0.94 + 0.40 0.76 = 0.42 112+ 030 -858  <0.001
Aenansauas (Midline
shift) (mm)
ASAANIIZAIUAY 3.77 <0.001
Tadinsn
WU 66 (21.43) 4 (2.67) 62 (39.24)
Tlainu 242 (78.57) 146 (97.33) 96 (60.76)
YUIALAZNITADUAUDY -12.88  <0.001
V993U
Un# 161 (52.27) 124 (82.67) 37 (23.42)
Raun@ 147 (47.73) 26 (17.33) 121 (76.58)
1N1N9sTUUYSZEM 6.95 <0.001
WU 136 (44.16) 38 (25.33) 98 (62.03)
Taiwu 172 (55.84) 112 (74.67) 60 (37.97)
nsUIRLEUEILBUY 603 <0.001
None 179 (58.12) 116 (77.33) 63 (39.87)
Maxillofacial 77 (25.00) 23 (15.33) 54 (34.18)
Orthopedic 7(2.27) 2(1.33) 5(3.16)
Chest 7(2.27) 3 (2.00) 4 (2.53)
Abdomen 1(0.32) 1(0.67) 0 (0.00)
Maxillo + Ortho 19 (6.17) 4 (2.67) 15(9.49)
Maxillo + Ortho + 18 (5.85) 1 (0.67) 17 (10.77)
Chest
UszdRnsldendunis 1.07 0.29
udefinvesdon
T4 19 (6.17) 7(4.67) 12 (7.59)
Taila 289 (93.83) 143 (95.33) 146 (92.41)
winnsHRnTtlE sy 8.56 <0.001
Craniotomy 180 (58.44) 121 (80.67) 59 (37.34)
Craniectomy 128 (41.56) 29 (19.33) 99 (62.66)
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. y Good outcome Poor
FIUIUNIRUA o outcome
fawus (3owaz) ?l'm'au MUY t i
(309a2) v value
(Spwaz)
n=308 n=150 n=158
Estimated blood loss -6.42 <0.001
<100 cc 70 (22.73) 53 (35.33) 17 (10.76)
100-500 cc 207 (67.21) 94 (62.67) 113 (71.52)
501-1,000 cc 18 (5.84) 2(1.33) 16 (10.12)
1,001-1,500 cc 7(2.27) 1(0.67) 6 (3.80)
>1,500 cc 6 (1.95) 0 (0.00) 6 (3.80)
m’ammsn@?j’au%é’an'ﬁ -8.50 <0.001
Al
Tail 208 (67.53) 141 (94.00) 67 (42.41)
Hypotension 58 (18.83) 7 (4.66) 51(32.28)
Pneumonia 5(1.62) 1(0.67) 4 (2.53)
Prolonged 2(0.65) 0 (0.00) 2(1.27)
intubation
Meningitis 1(0.32) 0 (0.00) 1(0.63)
Pneumonia + 28 (9.09) 1(0.67) 27 (17.08)
Prolonged intubution
Hypotension + 6 (1.96) 0 (0.00) 6 (3.80)
Prolonged intubution
NAAWSNITINWINAY 6 2773 <0.001
Wy
Dead 48 (15.58) 2(1.33) 46 (29.11)
Vegetative state 35 (11.36) 0 (0.00) 35(22.15)
Moderate disability 77 (25.00) 0 (0.00) 77 (48.74)
Mild disability 52 (16.88) 52 (34.67) 0 (0.00)
Normal 96 (31.18) 96 (64.00) 0 (0.00)

wannil nMsAnEINUI HUae
ffnadnsnemainuansiaiu f8nvazuis
Usgmsfiunnensiueenaditoddymnsadn
(p < .001) Inglunguitinadninisnaing
drulngseauainuidnda (GCS) Tugas
13-15 Yauziinguiinadnsnisnadnguuss
fisgdu GCS findn 8 eesdiddrfymig
adf (p < .001) uonand fUasnguid
naausnemdlnAdnlasunisidanelu

12

1-2 luandandalsmetuia luvued
nguifinadwsmendtinguussiinldsunns
Kdinadingn ¢ F9lue edinvesnisadnid
ATULANAIIAY Imaﬂdmﬁﬁwaé’wémq
ARTINATATASUNISHIFALUY craniotomy
Tuvniginguiinadniniandinguussin
Tasun19u1daLUU decompressive
craniectomy WardInuI1 A1ITUNINGOU
n¥sidnintulunguiifinadwinisadin




UNANIDY

[TUH Journal online Volume 11 No.1 January — April 2026]

suusannninguifinadnidedadalau
Tnglanizanzanudulaindwaznisia
Ho Frunan1sasisienaisdneuiinnes
aues NU nguiidnadnsnsadindian
midline shift loagtiosniinguilsinadns
JULTY UATNITABUAUBIVBIFUIUAIN
uansnafuegaiifoddey lnonguidl
HadnsAin1smauauevaIgiIun1Ung
Tuvugfinguunssiiauinunfganin
dmfuemmaszuuUszam wulungud
fnadnssuusannninguiitinadnss uas
dlefinsannadnsndinisinw 6 e
wuin nguiiinadndnienddndfiuuiliu
nauAugn1IzUnAnIeiinuunnI e
Antios Tuvnigfinguifinadwsulsadau
Ingedlunirgnnnaninvioldedin
(115199 2) Tumensefudng fuusung
518015 YU e 918 A1sHudeAIAUN
(M54 1) Han1IITIRENWITMOURIMDS
AUDY TTYTLIANAUDINITATIANONYLTY
AN IMOsANDY wazUseiRnisldensu
nsudeireadon lunuauuananeiu
agafitudAynneadd (o > .05) (M1374il
2)

daudt 3 Aaduduiusvatade
dauyana Uadediunisidudienaznns
SNWNUNAANSNITINEHAT 6 LU

nsfnwinudn Jadedruyaea
laun we 81y wagnistuiediaun o
anuduiusidaaulussiusnnfunadns
N135Nw11ae 6 ey tagludidedAgynia
a0f (r, = -0.047, -0.082 wag -0.044
prudIfu, p > .05) YuENansnig
Sawmeruradiauduiusidsauluszau
ﬁﬂadﬁaﬁﬁaﬁﬁmwaﬁa (ry=-0.120, p =
035) agviouliiiuii Uszianvesdnsa
lasuenaiinasanaansnIsFnY

13

drusutladuauaninnisadinly
syuguINEY WUl seRumIAndauileth
fun1s¥nwadausniimuduiudideay
FEAUAITUNAANSN15TNY (1s = -0.666,
p < .001) uansigthefiflszfuausanda
RansdnfinadnsnisSnwaflyd
vaufortu seznadudfUisui
159NUIUIAUDINITHIAR (1 = -0.605,
p < .001) WazN19LAAouTiveEIAINaI4
aued (1, = -0.564, p < .001) AflANuEURUS
\Beauseaugeedeiivedidy agviaua
AMNEIAYBIN1TITdERaTNITSNYIT
590457 FUAITTAUAIIUTURTIVOINGT
anluaueg

HAINNITATITINNNELAT NS
090y LU YUIALAZNITADUAUBIVBL]
1runn (r = -0.637, p < .001) LA N1IY
anusulaingn (1. = 0597, p < .001) d
ANNFNTUSIZIUINTUsEAUA T UNAR NSNS
$hwn Tasanizegadannsanudulaiin
pfflanuduiusiBauin e1edsvieuinis
L‘Uﬁwuﬂawaaé’mmm%wluﬁﬂaaﬁmms
JULSS yenani A0 TDINITUIALIY
(r; = 0.201, p < .001) T¥8£L2819UDINTT
ASIDNVLTIABUNUNDITANDI (rc = -0.220,
p < .001) wazUseiRnsidendunisudesin
Yo91a0a (r; = 0.124, p = .029) a2udl
AEuR USSR UUAT T Ay sadA

TuAuYIdnYUENISHIFA WUIN
YAAVDINISHIAAN A NN USITIauTU
FEAUAITUNAANT (1, = -0.546, p < .001)
Yauzfitadaniessuulszan Wy 91073
N1958UUUsEa N (rs = 0.474, p < .001)
LaznIsUInLEuUSIBY 9 (1, = -0.438,
p < .001) dA2uduNUSLTIaUTEAUUIUY
Na19egNtsd1AYNISans [wuReIiU
U%mmﬁamﬁqu%mgijmﬁ@ (ro=-
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0.428, p < .001) @IUNIIZUNTATOUNS ANIEHNTNFOUNTINIFAFINANTENUAD
Hrdindlauduiusideauluseauas (r = - HAaNSN15TNY198197ALaU Aauansly
0.622, p < .001) FauanslALAUIN A5 3

M19199 3 euduiusvesdadudiuyana Jadesunisiiutisuasnssnniunadnsnis
$nwImas 6 Lneu (n = 308)

NAANSNIISNEINAY 6 Lhau

fauds AnduUszans YUN
v o e . o . p-value
ANANWUS (r))  ANUEAUNUD
o -047 Fsn 412
01g 082 AN 150
n1sHUDeANEW -.044 AN 442
ansnissnwneua 120" A .035
syumuiEndilainfunisinm -666" 6N .000
adausn
seprnARIA 8L ~.605 GN .000
159NYIVIAIUDINITHIAR
ANMHVDINITUINAY 2017 1 .000
NANISASIAONTLIIABUNILADS -.007 Fan 909
G0N
SLELLIANAUTINITATIAONULSE 220" B .000
ADUNILADTHUD
MsLAApuTive LN INaNsELeq -564" GR .000
AsAnnzAusuladins 597" GR .000
VUIAUALNITADUHUDIVDIFUIUA -637" GR .000
DINTNTLUUUTEEN 4747 J1unang .000
nsuIaduaInau -.438" Uunan .000
UseiRnsidensunisudeiiues 124" A .029
\den
AT AT U -546" GN .000
Estimated blood loss 428" J1unang .000
ANMFUNINFBUNAINITNIAA -622" g9 .000

] ]
aa o o aaa

VELg): andurusilea Ay nNaaanseay 0.01 *avaaiusiledAgyneananseau
0.05
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dsduazanusiena

nan1sAnwanuin Jededd
ANduiusag1sldd Ay AuNaansng
S mdsidinlugtaeldsuuiaiiuiiaes
dilvgiJumudsiagiiouruguusves
n1surntdvnazanusiatialunissnw
Tnslamizszfuanuidnduileidriunns
YNBINATIEIZLIATRIUAE YU E
15INEIUIUDINTHIAR TANFURUSLT
auegegeiUNAdNENTINY Fevaneainy
Iheidsefuanuiandiiuasldiunis
Nfinadraziinadniiiudas nadvel
40AAADINUITUTIBUDY Teasdale &
Jennett? g1t sEAUAIINSENG
Lﬁuﬂaﬁw‘hmsJﬁﬁwﬁ’zyﬁiamsﬁuéhﬁuaa
AU TBI 53ufsufnu1ves Egas Teran
et al® finudn sreziaainisunde
lsangrviatigsegrafeluinanssynu
pg1elifudAgydonadnsvasgUle TBI ui
mm‘?u\luwuw%mi@LL@L%@W’Tuﬁauﬁq
Tsameuna AvkuY GCS wsnfudounds
Tsaneuna wazn1srafadiviuviaedt Ju
Haduitddny wenanil svervanaudens
M513L0NYLSOABNNILABSANDY Nl
AMNENNUSIT Ul Aty AUNaaNS
M3¥nwn wanslidiudn nnsnsiaitaded
saSafinudAglun1sneunissnw
LAZANAIINLALIVDIN1ITUNITNT B Y
doanassnu Nguembu et al.”? s1891um
nsnsIvenUsEReLRInesatasfisingy
drunTavivaanITiduTIaLa Y
mazLLmﬂ%auiu;gﬂaauwmﬁuﬁamaq

nsAdeuivetuulfienalsanes
mMaAnnranuiulafing vuiaLasnIs
POUANDIVDIFUIUNT TINTINIBUNINGOU
wdansHRaLasuinnsifaTilesy faf
fAnuduiusidsavasnunadnsnissnu
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dinguainnislderdunisudeiadenly
fUae T8I Beenavlugnizunsndounay
HAadWSheas gaving n1sayideiden
5ENI19/16 0 (estimated blood loss) &
ANUFNTUSITIaUUIUNAAUNARNENS
$hwn @eviaudInIsAIuANANITLEDNREN
Hudadedrdgitaefialonianisituyly
fdUae TBILYuLAgIAUT Chang et al>®
sy Tnesundmansfnwadediviugn
ANNAIAYYRINITUTEE LAY TANITAIY
JULTITDIN1TUIAT VLTS INGY
gndes wletiiuloniadudiuazan
amzuwnsndeulugie TBI

49311MAVINTSANN

n1sAnwIniun1slulsaneuia
syAuyRBQIfTnIneInsanIsunmduas
FIUIULNNTLANILNITINA ATLUIUAT
ALATNYIDNIUANAIINLTINEU AR
vsoAugn1TWndruIalvg Yu1nfiegs
LLazé’ﬂwmzﬂisﬁmmﬂﬂwLawwﬁuuﬁ
vioafieaiflgiAmngs e19vilvnadns
uansnsanaseluuiiay 9 Fathu 15
FAUNANTAITNIAI8AINUTEARTE I
warmsinisanwinialuuiuni
NN ie s USUAIILLANAIITD
NGNS

FarauauusdeUURAN1S

AIsHRILsEUUNISaULAL UL TBI
TagLdun1sUseiliung1ausinuLaz Ll uegn
FIuALsnYU SA0T9N19RANTBITE Y
AusAnFIegeTIngy nstnUseiRnisld
gIAUNITUTIFIVDUTDA NITATIAONULSE
ABUNILADTANDIDY NN UTIIT AISHIAR
aelunseauniailasndy waznsiised
ATUNINTOUNAINIAA LA ANFNE12
Ineg1elnatin

16

YDLEAUDUULLTIIVINTG
AIsHNITdNaSUNISANEIITY
iafuludnwae prospective cohort
study w38 multi-center study Lo udu
LLazsumswamiﬁuwuiuﬂduﬂﬁzmmﬁ
wanuMaNEInTy naziiteUseiutloeds
annnierafrfosdunadniszezenn
YeN91niAISHAIUILUUS1a09% U
nadws (predictive model) finaus s

N9PA TN UAIU TN IPULREANS NS

=

Wndsuinsguam tieldifuiadesile
advayunisandulanianddn (clinical
decision support tools) Weluseydu
UARININNITUINGUATNITUINITIANIT
FEUVUINNG
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