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m‘i’l\‘l‘ﬁ 1 NCWES for classification / diagnosis and treatment of Mild TBI (2001)

Low risk Mod risk High risk
GCS 15 15 14/15
Clinical finding No 1. Amnesia 1. Amnesia
2. Diffuse headache 2. Diffuse headache
3. Vomitting 3. Vomitting
4. Loss of consciousness 4. Loss of consciousnes
Neuro deficit No No Yes
Skull fracture No No Yes
Risk factor No No 1. Coagolopathy
2. Age > 60 years
3. Previous neurosurgery
4. Pre-trauma epilepsy
5. Alcohol and/or drug misuse
Imaging No CT scan or SR CT scan
Disposition Home In hospital (3-6h after CT In hospital (24-48h) followed

or 24 hr after SR) followed

by home observation

bv home observation

MNCWFS Neurotraumatology committee of the World Federation of Neurosurgical Societies ;
CT . computer tomography ; SR Skull radiography ;| GCS,Glasgow coma scale.
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mi’mﬁ 2 Clinical Practice Guidelines for Head Injury : The college of Neurological Surgeons

of Thailand (2008)

Low risk Mod risk High risk
GCSs 15 14/15 13-15
Clinical finding No 1. Amnesia 1. Amnesia
2. headache 2. headache
3. Vomitting <2 3. Vomitting =2
4. Loss of consciousness 4. Loss of consciousness
5. Drug/Alcohol intoxication 5. No Drug/Alcohol intoxication
GCS 13-14 GCS13-14
6. Age > 60 years
7. Multi-system trauma with GCS 15
8. No reliable companion at home
Neuro deficit No No Yes
Skull fracture No No Yes
Risk factor No No 1. Post-trauma epilepsy
2.GCs >2;(Unclear cause)
3. Penetrating skull injury
Imaging No CT scan or SR CT scan

Disposition Home

Admit for observe 6 hr
or CT brain

Consult neuro Sx, Admit
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Total Patient
N 372
] Lost OFD profile 18 ] T Exclusion criteria
T8I high risk -Patient refuses 1o go
(N= 350 ) through CT- brain scanning 4

| T Brain -
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|
: Intracersbeal hemorrhage, cerebral contusion |
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% Cause of injury
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60 20 blunt
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40 12 24%

43 [ 37 22
20 | Ed o0 AL

17

Assault
13 14 14%

Syncope
15-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 12% Farl]'. fg;m
ig
10%
B Male Female
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26
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M vehicle ™ Fall form hight .Syncope Assault Focal blunt trauma

URUDAN 3 TG ETMUNA WU T UNAN TN TUL I TUR T2



Vol. 36 No. 2 April-June 2013

A13197 3 AnuFNuSvavilasedssanNAaUnARnLIuA WA BN TS TRRNR AR ANDY

Factor CT positive CT negative P-value
Sex: female 19 (21.35%) 108 (41.38%) 0.001
male 70 (78.65%) 153 (568.62%)
AGE: < 60 yr 58 (76.40%) 164 (62.84%) 0.019
> 60 yr 21 (23.6%) 97 (37.16%)
Hypertension (HT) 22 (24.72%) 75 (28.74%) 0.465
Dyslipidemia (DLP) 17 (19.10%) 58 (22.22%) 0535
End stage renal disease (ESRD) 2 (2.25%) 4 (1.53%) 0.647
Cirrhosis 1 (1.12%) 5 (1.92%) 1.000
Hemophilia 0 (0%) 1 (0.38%) 1.000
Low platelet 0 (0%) 3 (1.15%) 0.574
Coronary artery disease (CAD) 8 (8.99%) 22 (8.43%) 0.871
Aspirin (ASA) 12 (13.48%) 42 (16.09%) 0.556
warfarin 5 (5.62%) 14 (5.36%) 1.000
Gasglow coma scale (GCS) : 15 224 (85.82%) 49 (55.06%) <0.001
: 13-14 37 (14.18%) 40 (44.94%)
Sign of skull fracture 46 (51.69%) 54 (20.69%) <0.001
Palpable depressed skull fracture 11 (12.36%) 9 (3.45%) 0.002
Compound skull fracture 7 (7.87%) 9 (3.45%) 0.136
Penatrating skull injury 1(1.12%) 2 (0.77%) 1.000
GCS drop > 2 points, not clear cause 5 (5.62%) 3 (1.15%) 0.028
GCS 13-14 with drug/Alcohol intoxication 16 (17.98%) 25 (9.58%) 0.033
Volmiting > 2 times 12 (13.48%) 26 (9.96%) 0.356
Focal neurological signs 15 (16.85%) 10 (3.83%) <0.001
Post traumatic seizure 3 (3.37%) 1 (0.38%) 0.052
Multi-system trauma with GCS 13-14 27 (30.34%) 11 (4.21%) <0.001
TBI > 24 hr with unexplain headache 9 (1.11%) 24 (9.20%) 0.798
Known neurosurgery/neurological impairment 8 (8.99%) 23 (8.81%) 0.960
Post traumatic amnesia 24 (26.97%) 37 (14.18%) 0.006
Transient loss of conciousness 9 (10.11%) 40 (15.33%) 0.221
Hx loss of consciousness 62 (69.66%) 94 (36.02%) <0.001
Large extracranail hematoma 19 (21.35%) 28 (10.73%) 0.011
Known coagulopathy 6 (6.74%) 15 (5.75%) 0.733
Dangerous mechanism 22 (24.72%) 16 (6.13%) <0.001
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Glasgow coma score 13-14 AZLLUU, Qﬂ?ﬂﬁlﬁ%’ﬂﬂ’l
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Wawmalaldvaeanléuunidunmedsse (Post traumatic
amnesia), waaaALisEndmasnnlasundundswe
(Loss of consciousness), Afpulfanzunalvrailffi
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ﬂ’ﬁlﬁ%"ujﬂﬂﬁ‘]ﬁuuid (Dangerous mechanism) 1338
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fnasanvat it dy (P < 0.05) f9ns9ft 3
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adfAdiatNdaNn1T Multiple logistic regression Wy
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signs), MIATIAINVANEUENTE IManATELULAN3T (Sign
of skull fracture), M3 LFSULIALTUNIT N BUALATEE
foud 2 sruuduly (Multi-system trauma) 380U
Glasgow coma score 13-14 AZLUY, wmaﬁ\lﬂﬁﬁﬂﬁh
nF9NIF VLA FUTRTEE (Loss of consciousness),
nalnn1slésuunmduquuse (Dangerous mechanism),

Ramathibodi Medical Journal

Fungnisnewiameldldnasanldsuuiadumedasy
(Post traumatic amnesia) Llae Glasgow coma score
13-14 azuuu FefAdndszansanuindetowaze
odd ratio faA1597 2 ANAIFL

aniladeiie 7 Taduitldsonsned 4 RRLIEN Ity
FANILLUIMNINNNTINYY Mild Traumatic Brain Injury risk
score (MTBI risk score) Tuﬁﬂ’mﬁ\lﬁ%’unﬁmm%ma
Aawr fAveldvhnmameangada (Cut point) Aanuls
(Sensitivity) A1ANTUNIE (Specificity) IWMNILANVDI
MTBI risk score Tun1suisgilueanidunguainuss
MuaznguAIAngs lirduniseanieaas (constant
coefficient) -2.8189 FILHIAIUIULNUAITBILUIN

[
o

N1333n11 MTBI risk score Léasiifn

MTBI risk score =

constant coefficient + 1.734062* (Focal neuro-
logical signs) + 1.29906* (clinical sign of skull frac-
ture) + 1.191762* (Multi-system trauma with GCS 13-
14) + 0.9765673"* (History loss of consciousness) +
0.8828236* (Dangerous mechanism) +0.7954724* (Post
traumatic amnesia) + 0.7633287* (GCS 13-14)

tiihediadudelaiunueiaduduiiu 1 Tos
AU ROC curve (Receiver Operating Characteris-
tic curve) SNUTALENTW (Area under ROC curve) =
0.8065

mMImAAzuuuzawaade 7 fldduduen
Alndidseiusnnuazifuganadosdesndenisysiiiu

va o

IR N 5 FITETIINNTUSUANALLUURNUS = RNV

Y
v G

wiazilaveIviidusurufniiadssanisdseidu 69

a9 4 938 ANt danarannduussaanuAaUnA luNWENE BN TS TRRNR AT ANDY

Factors Coef. OR ( 95% ClI) P- value
Focal neurological signs 1.734062 5.663614 (1.962545 - 16.34435) 0.001
Clinical sign of skull fracture 1.29906 3.665849 (1.988027 - 6.759693) <0.001
Multi-system trauma with GCS 13-14 1.191762 3.292878 (1.271668 - 8.52663) 0.014
History loss of consciousness 0.9765673 2.655326 (1.453389 - 4.851251) 0.001
Dangerous mechanism 0.8828236 2.417717(1.001904 - 5.834245) 0.050
Post traumatic amnesia 0.7954724 2.215487 (1.08029 - 4.543582) 0.030
GCS 13-14 0.7633287 2.145406(1.053411 - 4.369392) 0.035

Constant coefficient = -2.8189
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A57199 6 YaaNunlinswind (Area under ROC

oA

curve) = 0.7994 %ﬁﬁaﬁaamm’lnﬁﬁmﬁ’umLﬁuag”i (Fair
discrimination activity) H99r1N1AIUIULNUAITEY
WUINNNNSSNEY MTBI risk score AildTwaisieli MTBI
risk score = 2*(Focal neurological signs) + 1*(clinical
sign of skull fracture) + 1*(Multi-system trauma with
GCS 13-14) + 1*(History loss of consciousness) +
1*(Dangerous mechanism) + 1*(Post traumatic amne-
sia) + 1%(GCS 13-14) ethifiwiiladuludelalunm
afitfadeiudu 1 @udieaiu

NUUIMNNTINET MTBI risk score 3983911
NIAFAAZLLUL (cut point) PBSLLINTNINGINET MTBI

risk score TILAAITIAITIN 7 FIAIALLUUAILE 1

A5 5 AzLuurpILiasiaTunduRusdoaNAaUNA LY
MNEDNBLIIRDNAUADSTNDY

Factors Score

Focal neurological signs 1.734062
Clinical sign of skull fracture 1.29906
Multi-system trauma with GCS 13-14 1.191762
History of loss of consciousness 0.9765673
Dangerous mechanism 0.8828236
Post traumatic amnesia 0.7954724
GCS 13-14 0.7633287
Constant coefficient = -2.8189
8.

3
gl ; : ; :

0.00 0.25 0.50 0.75 1.00

1 - Specificity
Area under ROC curve = 0.8065

Lmug:?ﬁ 4 Receiver Operating Characteristic (ROC) Curve

- \&

aruuutulyfinnuly 92.13% anusumiz 34.10%
Positive predictive value 32.28% Negative predictive
value 92.71% Likelihood ratio positive (LR+) 1.3981
Likelihood ratio negative (LR-) 0.2307 wauINQM (False
Positive) 67.72% WRAUAN (False negative) 7.29% Lifi

¥ @ [

019AAAAS LLUUTBDILUINTINTTING MTBI risk score ﬁ
fiensous 2 azuuudulyfiannali 57.30% anmdunie
93.10% Positive predictive value 73.91% Negative
predictive value 86.48% Likelihood ratio positive (LR+)
2.5660 Likelihood ratio negative (LR-) 0.4034 WRUIN
a3 (False Positive) 26.09% Waauadd (False nega-

tive) 13.52%

A3 6 ATLUUIBILAaLTRTaRdNRUSADANARUNA LY
AWEBLENTLIIABNNILADSANDIT LEINNT
s TduaauIusin

Factor Score
Multi system trauma and GCS 13 - 14 1
History loss of consciousness 1
Clinical sign of skull fracture 1
Focal neurological deficit 2
Post traumatic amnesia 1
GCS 13-14 1
Dangerous mechanism 1
84

=

£3 |

23

B
81

0.00 0.25 : 07s 1.00

Area under ROC curve =0.7994

Lmu{]ﬁﬁ 5 Receiver Operating Characteristic (ROC) Curve
POVNITUS VAN T ANSYaviuLsTiave Ina Ti
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a5l 7 Agedn Arnnla Aanasuwe aauaandulule

Cut point Sensitivity Specificity Classified LR+ LR-
(> =0) 100.00% 0.00% 25.43% 1.0000

> =1) 92.13% 34.10% 48.86% 1.3981 0.2307
> =2) 70.79% 72.41% 72.00% 2.5660 0.4034
(> = 3) 57.30% 93.10% 84.00% 8.3090 0.4586
> = 4) 34.83% 98.08% 82.00% 18.1820 0.6644
(> = 5) 17.98% 99.62% 78.86% 46.9206 0.8234
(> = 6) 562% 99.62% 75.71% 14,6627 09475
>=7) 3.37% 100.00% 75.43% 0.9663
>7) 0.00% 100.00% 7457% 1.0000

anus1gwansdvey aniladedes 7 Tadurismaias wuuiannsei

LLu'smdmiQLLa%’nmvjﬁﬂ’sﬂﬁiﬁ%’unﬁmmﬁuﬁﬁsm
2091 39NELIATNBURATIAYMTY (Ramathibodi clinical
practice guideline for traumatic brain patient : RAMA
TBI guideline) 16”161’@LLﬂmmmnLLu'mqami@LLaﬁjﬂaﬂVi
#svuraduiidsscidavilassinedodasunng
waztszamdasunnduelsemalned 2008 Tawdinng
Lﬂﬁﬂuuﬂmimﬂé’fm@’ﬂwﬁﬁﬂs:iﬁmmﬁuazﬁﬁmqmitﬁ
Tl TS Tunguiifianudvegs 15-19 duluudnssdonsa
LﬁuLﬁuLl,a:ms@LLa%’nmﬂ’aé’NﬁamuLLu'mNLﬁu

'«nnwanﬁ%’ﬂwuiw@’ﬂwﬁlﬁ%’umﬂLa?umaﬁw:
nguAMEpegeinazeglugaseny 15-50 ¥ Fesulna
wdnardniusiumamsLaznsidaunvue Seasly
Tuianaifeaiudeyanislésugifmanisauuainnss
nsunwndgnidud) wa. 2554 Fetladuidveiinuindinasie
nsasanLANNRAUNATUAWEN BN TS TRBNALADS
aupntNREd A meaaATiee 13 Jadeideesin 30
faduidueesnisfine Getladodooie 13 Tadeiuf
FAAANDIALLUINIINITINEN Clinical Practice Guide-
lines for Head Injury : The college of Neurological
Surgeons of Thailand (2008) ez World Federation of
Neurosurgical Societies 2001 (NCWFNS) wLaz1inilade
L&iﬂam%mi'}zﬁwnﬁfnmi (Multivaliate) tinaun13 mul-
tiple logistic regression w&uinil 7 faduidueiidna
fianInsanuANNAsUNAlUAWENBeN B TRRNALADS
AUBIRIANTWT 4

4 UAZAZUUUIAGR (cut point) PBILLINNINTINEN MTBI
risk score G9aNNIAnETsIEINNTolEALLULAI
WEasiifaunndnwindy 1 viasnniwindy 2 i
Arqadald  ilavanAazuungafafifA1annniivmie
Winfy 1 ﬁuﬁmm‘l’;gq (High sensitivity) azdAina
AUAWA (Low false negative) FA1ANI NI (Low
specificity) LAZWNALINAWEY (High false positive) 619
TuuuIMNI9N3$nEn MTBI risk score ﬁﬁ@hqmﬁﬂmnniw
wiawifu 1 azuuwilumsnsfiesily i duwedoeile
AIWAANTAY (Screening test) ﬁuﬁmﬁa@ﬂwgnmwwu
aduidvalag Tu 7 Jeduidos mshiflheluiensisd-
ADNTILABSANDY Sugiheusugeins e tuaulsanen-
yadi ldannsaenmadnanimasauasrialadunng
AanTsndszamaIn1Indl Mild Traumatic Brain Injury
risk score (MTBI risk score) Wl#ieznelun1sfansan
svdafihuldlsameunafisnunsaensisdreniianes
auaduardunnddanssndseam dwulunsdl MTBI risk
score fiflgadannnimdowiiy 2 duazdanalash
(Sensitivity) 193¢ Liitmanzaonslddnnsasfiedlésy
vin§unedseifissannizdensenlusuesiuiiua
ﬁiaﬁf‘;mm:@mmw%imamaéa wiiiagandanudumiy
g9 (High specificity) positive predictive value g3 Y
AHARLAIIN (Low false negative) WATHALINAIIEN
(Low false positive) #16\9n1314 MTBI risk score ALY
faspfiannniwiniy 2 usrafisowataslunisteuen
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Can Mild Traumatic Brain Injury Risk Score
(MTBI risk score) Predict for Positive CT Brain
Result in High Risk of Mild Head Injury Patients?

Yuksen C, MD., Trainarongsakul T, MD.

Department of Emergency Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok 10400, Thailand

Abstract

Backgrounds: The most common presentation of traumatic brain injury in Emergency Department is

mild traumatic brain injury (Mild TBI). Brain CT scan is not necessary in all mild TBI patient.

Objective: To investigate the impact of risk factors involving brain abnormalities on CT scan, and

document the effectiveness of MTBI risk score to used in mild TBI.

Methodology: Retrospective data from medical records and divided patients into 2 groups; those with
abnormal brain CT results and those without brain CT abnormalities. Then, analyzing the risk factors and

conditions of these two groups in order to indicate the risk factors related to an abnormality in the brain.

Result: Total numbers of patients were 350 persons, comprise of 89 persons with abnormal brain CT
(25.43%) and 261 persons without brain abnormalities (74.57%). The result showed only 13 risk factors
that have the important effect on brain abnormalities. Throughout the multivariate analysis, there was a
clearly result indicate that only 7 risk factors significantly caused the abnormalities of brain. From these
7 risk factors, we formulated for MTBI risk score. Each risk factors (Clinical sign of skull fracture, multi-
system trauma with GCS 13-14, history of loss of consciousness, dangerous mechanism, post traumatic
amnesia, GCS 13-14) was given 1 point except for focal neurological signs that given 2 points. Patient
with MTBI risk score greater or equal to 1 point suggested to be evaluated by brain CT scan. The

sensitivity and specificity of MTBI risk score were 92.13% and 34.10%.
Conclusion: MTBI risk score may be used in mild TBI patients to indication for brain CT scan.

Keywords: Mild TBI, Brain CT scan
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