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Factors Associated with Intracranial Hemorrhage in Patients with Mild Head
Injury at Moderate Risk in Ban Phue Hospital

Punyapat Cheewasathianchai, M.D., Dip. Thai Board of Emergency Medicine*

Abstract

This retrospective analytic study aimed to identify factors associated with traumatic
intracranial hemorrhage detected on CT brain in moderate-risk patients with mild traumatic
brain injury, and to evaluate the predictive ability of individual factors, combined factors, and
cumulative risk factors for identifying intracranial hemorrhage. This study also examined the
relationship between intracranial hemorrhage and treatment outcomes at 1 month. Used data
339 patients with head injury who underwent CT brain. Independent variables included sex,
age, underlying disease, Glasgow Coma Scale (GCS) score, history of loss of consciousness,
vomiting, amnesia, alcohol or substance use, headache, bleeding tendency, and mechanism
of injury. The primary outcome was traumatic intracranial hemorrhage on CT brain. Data were
analyzed using descriptive statistics, univariable analysis with odds ratio, positive predictive
value, negative predictive value, and multiple logistic regression.

Intracranial hemorrhage was found in 82 patients (24.2%). The most common type was
subdural hematoma (41 cases), followed by subarachnoid hemorrhage (26 cases), epidural
hematoma (11 cases), and intracerebral hemorrhage (4 cases). Factors associated with
intracranial hemorrhage in univariable analysis were age =56 years, GCS 13-14, vomiting, and
headache. Patients with vomiting and those with GCS 13-14 had intracranial hemorrhage rates
of 46.2% and 37.7%, respectively. After adjustment by logistic regression, significant factors
remained GCS 13-14, motorcycle-related mechanism of injury, vomiting, and age >56 years,
while headache showed a positive trend without statistical significance. Combined risk factor
analysis showed higher hemorrhage rates in patients with age >56 years plus vomiting (64.3%),
underlying disease plus GCS 13-14 (60.0%), and age >56 years plus vomiting and headache
(66.7%). A dose-response pattern was observed, with intracranial hemorrhage rates increasing
from 5.0% in patients with no major risk factors to 17.1%, 29.0%, 47.4%, and 75.0% in those
with 1, 2, 3, and 4 risk factors, respectively.

Important factors for assessing moderate-risk patients with mild traumatic brain injury
include GCS 13-14, vomiting, age =56 years, and motorcycle-related injury. Considering
combined and cumulative risk factors may improve identification of high-risk patients,
particularly those with three or more risk factors, who had a positive predictive value of more

than 50% for intracranial hemorrhage.

Keywords: Mild traumatic brain injury; Intracranial hemorrhage; Emergency medicine

*Ban Phue Hospital, Ban Phue District, Udon Thani Province
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9.91N15UIRASYY 25/73 34.2 1.91 (1.09-3.36) 0.023 34.2%
10.Us¥IREgtn0nndeY 1/2 50.0 3.16 (0.20-51.10) 0.426 50.0%
11.nalnn1suisduiiendas 52/192 27.1 1.45 (0.87-2.42) 0.155 27.1%
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fiRgatostusadnserueud, onisenieunazeny >56 I lag GCS 13-14 & adjusted OR 3.84
Faduiigianlulinnandn sosasnie msumduiiAsdestusndnsemueus adjusted OR 3.19
war 81N1591138U adjusted OR 2.59

maﬁws‘ﬁfﬁmmﬁ’]ﬁ’zgmiwuw{]ﬁsma@lﬂL@iuLﬁ'a‘imeﬁL?{m winduisusiousutladesau
WU nsuisduiieatesdtusadnseueud dedunsiesizdifend OR 1.45 waz p=0.155 usiile
U¥uima 81y GCS 81113 waziladsduudadl adjusted OR 3.19 wag p<0.001 @¥ViouIWANTLENY
Ya9nsuInSuTieadeatusadnseueus magmaué’wﬁmﬂiﬁﬂu univariate analysis LU WP
P18 NI LTENTHULINTOLOaNDT0R 130 UsziRnunas

91n15UnASEEd adjusted OR 1.91 wag p=0.054 s?fqagﬂﬂé’iv YutlodnAty Feuanslaiuii
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Uady Adjusted OR 95%ClI p-value
LAy 1.16 0.64-2.11 0.621
2.078 256 U 1.87 1.03-3.39 0.040
3 lsausednda 1.69 0.76-3.75 0.197
4.GCS 13-14 3.84 1.91-7.73 <0.001
5. UseThvunan 0.66 0.33-1.32 0.246
6.91N159UTBUY 2.59 1.05-6.38 0.039
7.3umgnsallale 0.81 0.41-1.59 0.538
8.n5lgasiiuanviseusanaged 0.49 0.23-1.06 0.071
9.91M15UAATYY 1.91 0.99-3.68 0.054

10.ﬂalﬂfﬂi‘U’mL%UﬁLﬁﬁ?%@ﬂﬁUiﬂ%ﬂiU’Mﬂuﬁ 3.19 1.66-6.11 <0.001
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Toyad uiuraula loun lsauszdrdasandu GCS 13-14 FeiidnsninAnnnizidonsen
Tuanna 60.0%, 91N NILUIWAVEINSUINATEE 50.5%, uay GCS 13-14 Sauiu n1suInLsuil
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“f]a%’mﬁaaasau N aonRan - ne OR (95%Cl) p-value
(Au) JOLHEN \Hanaan
Tuauag
1878 256 U + 9150 138U 14 9/14 64.3%  6.21(2.02-19.12)  0.001
215AUsEd992 + GCS 13-14 10 6/10 60.0% 4.99(1.37-18.16)  0.015
3.GCS 13-14 + o1 sUInAsee 7 as7 57.1% 4.34(0.95-19.82)  0.061
415AUs897¢7 + motorcycle-related 11 6/11 54.5% 3.98(1.18-13.40)  0.027
5.91N1959138U + 9In15UAATYY 11 6/11 54.5% 3.98(1.18-13.40)  0.027
6.15AUsza1d) + 0nTUInATYE 12 6/12 50.0%  3.30(1.03-10.54)  0.044
7.97¢ 256 U + GCS 13-14 18 8/18 44.4% 2.67(1.02-7.01) 0.049
8.01M5UInATYY + motorcycle- 28 12/28 42.9% 2.58(1.17-5.71) 0.016
related
9.1lsAUszdM + 8111991138 7 3/7 42.9% 2.40(0.53-10.96)  0.366
10.GCS 13-14 + motorcycle-related 33 14/33 42.4% 2.58(1.23-5.41) 0.010
11914 256 U + lsAUsedM 29 12/29 41.4% 2.42(1.10-5.31)  0.024
12.918) =56 U + motorcycle-related 43 17/43 39.5% 2.32(1.19-4.54) 0.012
13914 256 U + 015U nATYY 30 11/30 36.7% 1.94(0.88-4.27)  0.095
14.971991138U + motorcycle-related 9 3/9 33.3% 1.59(0.39-6.50) 0.456
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91y =56 YswiueIn1senieunaze1nstindsue lnenunngidensentuauss 4 990 6 518 v 0
66.7% wazdl OR 6.54 wiTurutoyadzliun uAkaNTIATIA L AL AL auNanIRAn
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Uadeidesazay A OR (95%Cl)  p-value
(u)  Tuawes Honvanluduss

1.979 256 U + 81n15918U + 6.54
! - 6 4/6 66.7% 0.032
21N15UINATYY (1.18-36.38)
2018 256 U + lsaUseans + 4.84
! - 5 3/5 60.0% 0.094
911179 UILU (0.79-29.49)
3.918 256 U + 81015014384 + 4.84
‘ 5 3/5 60.0% 0.094
motorcycle-related (0.79-29.49)
487y 256 U + 91n5UInASwY + 4.34
‘ 7 a/7 57.1% 0.061
motorcycle-related (0.95-19.82)
5.878 256 U + lsauszansa + 4.11
! - 9 5/9 55.6% 0.041
1NTUINATYY (1.08-15.67)
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dlea¥s cumulative risk score antladeidsa 7 Jads 1dun o7y »56 U lsausedda GCS
13-14 91159138 91n1sUndsey UssTRdsadensondne uaz nalnnisuinduiliiesndeadu
sadnsE LU WUANNEITUSUUY dose-response TiABuTITAlaY nanAe FUheiTiduutady
Aoanniu dadiunneidonsenluanosiifintusonudsiu

ﬁﬂaaﬁhjﬁﬂﬁmﬁmaa finmzidensenluauss Wies 2 990 40 578 150 5.0% vausind
Jadeides 1 Uade dnzidensonluaues 17.1% i 2 dadeides dnnuidensenluaues 29.0%
{7l 3 Jedendes danzidonoonluanss 47.4% wazddiil ¢ Jodedes dnnzifonoonluanos gl
75.0% usinguiidl 4 Jadeides fwaudies 8 91 winwltulnesmvesteyauanslifiuiin g
Aoneanluauesdinuduiusiusundadodes famissi 10
A15199 10 Swutlededssazaunasdndiunzidonoonluaues

. . o ldwuidanaan WULRan@aN 593 aNIINSNANIL
Nurutadudesdzau 4
Tuauas (Au) Tuauos (59) (57%) \Henaanluduss
0 38 2 40 5.0%
1 121 25 146 17.1%
2 76 31 107 29.0%
3 20 18 38 47.4%
q 2 6 8 75.0%




10. PPV, NPV, sensitivity waz specificity vaunmsisuulasedesasay
doTinsgimuduiutadedesazamnduinnel wulnnuel >1 9938l sensitivity gafis
97.6% war NPV 95.0% Funuzfunislfiduinasidansond esduildosnisanlenianan
witoshifafte specificity ifiss 14.8% Vilgthedwumndnasii
ynldinast »3 Jade asnuth PPV geduidu 52.29% way specificity g4ils 91.4% Sy
fumsszyngudsageiiaaslésunts CT BRAIN 3ennaiiisziangndlndTasnnnin us sensitivity
anaumde 29.3% Jdlimsldinmst >3 Jaduifivsetnadeniioufiasnisnsan CT BRAIN Tugtaei
Paduddnydu famsne 11
M9l 11 auanansalumsiunevesnasisiuutedodesasan

p o « U OR
LNeaUN LUILAUN - PPV NPV  Sensitivity Specificity p-value
tANaBdN (95%Cl)
o 6.94
>1 U398 299 80/299 26.8% 95.0% 97.6% 14.8% 0.003
(1.64-29.44)
o 3.30
>2 Uadn 153 55/153 359% 85.5% 67.1% 61.9% <0.001
(1.96-5.59)
- 4.42
>3 U398 a6 24/46 52.2% 80.2% 29.3% 91.4% <0.001
(2.32-8.43)
o 10.07
>4 {33t 8 6/8 75.0% 77.0% 7.3% 99.2% 0.003
(1.99-50.90)

11. aMazidenaanlugues isuiun1sineuasl-month morbid outcome

MnfUaeiavan 339 118 nuanzidensenluauss 24.2% lasvdafinuyssfiande SDH
(50.0% o TBanIm) fihe 92.7% $nwideen uasdisnsnisitunduunigeia 93.9% vaeiisne
Ms1AnANLRNSTINRYT 6.1% lunduiididensenluayes lay EDH fAd1ufinnsgean (9.09%)
5849831178 SDH (7.32%)

oehalsfiony PPV vasnmsideneanluaussdennufinns wiiiu 6.19% wihtu esingtas
nmwdonoenluauosdulydsinadwsnissnviduiunduund dafu nnzdensenluaues 3dl
asgninTindusiusnednsildAlnensiauely wimsgnuosindusiuaddaeidedddy
M3 Msdanneinis uiemsianulndBauindu fensa 12
a9t 12 MsSnewasnadnsswunauYdin CT BRAIN finding

CT BRAIN MUY

" Medication Surgery Resolve Morbid Morbid rate
finding Wue

No bleeding 257 - - - - -

SDH 41 37 a4 38 3 7.3%

SAH 26 26 0 25 1 3.8%

EDH 11 2 10 1 9.1%

ICH q 0 a4 0 0.0%

3 339 76 6 77 5 6.1%(bleeding group)

1.47%(overall group)
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