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Traumatic acute subdural hematoma is common neurologic condition with high morbidity

Abstract

and mortality rate. This retrospective study had aimed to identify factors effecting unfavorable outcome
after craniectomy with removal of blood clot in patients with traumatic acute subdural hematoma in
ChumphonKhetUdomsakdi hospital. 263 patients who had preoperative Glasgow coma scale 4-8 and
had undergone craniectomy for removal of acute subdural hematoma from January 2008 to December
2015 were included. After craniectomy, the patients were divided into two groups based on their
Glasgow outcome scale (GOS) as favorable outcomes (GOS 4-5) and unfavorable outcomes (GOS 1-3)
which were followed up 6 months post-operatively. The results showed the overall mortality rate was 39.5%,
51.3% had favorable outcomes but 48.7% had unfavorable outcomes. Multiple logistic regression analysis
showed five factors significantly effecting unfavorable outcomes include bilateral absent pupillary light
reflexes (ORadj= 15.09, p = 0.001), effacement of basal cisterns (ORadj= 12.72, p =0.020), brain swelling
factor 2 3 mm. (ORadj= 5.98, p = 0.029), platelets count < 100,000/mm° (ORadJ_= 5.90, p = 0.033) and
unilateral absent pupillary light reflex (ORadj= 2.67, p = 0.002). In conclusion, unilateral and bilateral
abnormal pupillary light reflexes, brain swelling factor = 3 mm., effacement of basal cisterns and platelets
count < 100,000/mm® were the most valuable factors that effecting unfavorable outcomes after craniectomy

in traumatic acute subdural hematoma patients.

Key words: traumatic acute subdural hematoma, craniectomy, unfavorable outcome
Buddhachinaraj Med J 2016;33(2):190-9.
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unfavorable outcome

favorable outcome

TeSeTnaaRan 33U (n = 263) (n =128) (n = 135) p-value'
U Jauay U Jouay U Jauay
LN 0.071
‘mﬁa 93 354 38 29.7 55 40.7
T 170 64.6 90 70.3 80 59.3
018(T) 1.000
<60 228 86.7 111 86.7 117 86.7
> 60 35 13.3 17 13.3 18 13.3
AUNAVBIGLALAG 0.762
valaaslod 197 74.9 98 76.6 99 73.3
T0IUR 48 18.2 21 16.4 27 20.0
Bug 18 6.8 9 7.0 9 6.7
liaanuaulafiags 0.848
TaiSln 233 88.6 114 89.1 119 88.2
W 30 114 14 10.9 16 11.8
Tsauwnmanu 0.345
Taivdln 244 92.8 121 94.5 123 91.1
vl 19 7.2 7 55 12 8.9
linfingn Sa5s 0.678
Taivdln 238 90.5 117 91.4 121 89.6
W 25 9.5 11 8.6 14 104
MINALAHAIGDURILAY
MIVLLVAIATUAN < 0.001
AEUFUDITIFEITNS 118 44.9 28 21.9 90 66.7
linousuasuazenewititne 90 34.2 47 36.7 43 31.8
linauauaduazaenssastng 55 20.9 53 414 2 1.5
Preoperative Glasgow coma scale < 0.001
4 AT 21 7.8 21 16.4 0 0.00
5 azibibib 28 10.7 27 211 1 0.7
6 AL 119 45.3 59 46.1 60 44 .4
7 ATLbibib 73 27.8 17 13.3 56 416
8 ATLLibib 22 8.4 4 3.1 18 13.3

*Fisher Exact test
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unfavorable outcome

HANTATIINN 334 (n = 263) (n=128) (n=135) p-value’
eyl Juannineunea i . i . . .
TIUIN FOHEH T1UIN Touaz TIUIN HHEH
platelets count ( /mm?) <0.001
= 100,000 237 90.1 104 81.2 133 98.5
< 100,000 26 9.9 24 18.8 2 1.5
blood sugar (mg/dl) 0.780
<180 195 741 96 75.00 99 73.3
> 180 68 259 32 25.00 36 26.7
*Fisher Exact test
A3197 3 ANUFURUETTRIINANNIATIINY CT scan funamrdans lnandsseaan
unfavorable outcome favorable outcome
WNAN1IATI368 CT scan T (n =263 (n =128) (n=135) p-value’
F1UIN FOHEH T1UIN Jouaz TIUIN HOHEH
ANMURWIVBINDULREA (mm) 0.171
<10 115 43.7 50 39.1 65 48.2
>10 148 56.3 78 60.9 70 51.8
midline shift (mm) < 0.001
<10 141 53.6 43 33.6 98 72.6
=10 122 46.4 85 66.4 37 27.4
brain swelling factor (mm) < 0.001
<3 214 814 81 63.3 133 98.5
>3 49 18.6 47 36.7 2 1.5
effacement of basal cisterns < 0.001
No 217 82.5 83 64.8 134 99.3
Yes 46 17.5 45 35.2 1 0.7

*Fisher Exact test

a3 4 MiliensinudnimienudunuinunansiaansinanAsszaanannisiianziuy multiple logistic

regression
s nadonanIrnaa B SE Adjusted OR 95% ClI p-value
aun9nain
AU ADLFUBIF DUFITILAL 0.98 0.32 2.67 1.42 -5.00 0.002
inuenliaauauaddausInIFeItn 2.71 0.82 15.09 3.05 -74.69 0.001
139uNaNIA319628 CT scan
brain swelling factor 1.77 0.82 5.98 1.20 —=29.77 0.029
effacement of the basal cisterns 2.54 1.09 12.73 1.50 —108.20 0.020
TagumIanansasdjians
platelets count <100,000 / mm® 1.77 0.83 5.90 1.15 -30.22 0.033

o

oo AUUN o WOBMAU-FIRAL bda

=p.

3

Volume 33 No. 2 May-August 2016



ﬂﬁﬂﬁd:jualﬁmﬁﬂmﬁﬂaﬂﬁﬁLﬁaﬂaanléTLﬁaﬁuauaa"fu@ﬂLmuﬁwwﬁu

196

a '
1500
=1 d‘y va U % 1 s X

miﬂﬂmu"l@mmmdﬂamaom@]mﬂunm

A L oA A Aa o =
6 1A% WUINNIAIMTFLTINTBHA: 39.5 9
InflAsInunIAn®1289 Kim KH et al.’Kalayci
M et al.’uaz Leittger J et al.*AwuaaIIMIFT IR
Soaz 39.8, 38.2 LAy 46.7 NANAU Wetasnin
NN3ANEIUDY Koc RK et al.' Karasu A et al.”
Hatashita S et al.”’waz Zumkeller M et al.® ANy
AAMITTINS0L8L 60.0, 56.6, 55.0 LAz 52.0
ANNAIAY msﬁnmﬁwudw@ﬂaUﬂ@;wﬁi:ﬁumi
jﬁﬂﬁaﬁaumﬁ@iﬁ 4-5 ATWWWLRETINTDOR: 91.8
uazEIlRIRETIONRINNGA 1-4 Juusnifiasain
A1732 brain herniation mu@ﬂ’mﬁi:ﬁumsﬁnﬁa
nawrnaa la 6-8 AzUuUWANTIAToEAz 27.6 Saulna
A Aa o 4 @ v A a A &
LRUTIARRINIAAT14-21 IuTIA0NNUaadaLTe
(hospital acquired pneumonia) 38818z 74.5 1#a431n
;ﬂ’ﬂa B aIUa U [TINEN LA U ﬁaun@wﬁné’uﬁ’m
LRUTININAIAALTD LN TZLFLAaAANUNANANL
MIAATaMILARITREIE Lazlananiay MIANENd
WU favorable outcome Fa8az 51.3 @359NU
N3ANENVaY Kim KH et al.* waz Kiboi JG et al.™
ANUTDURE 42.2 LA 45.6 ANAIAU &IWNITANEA
BugWU favorable outcome #agnI g Koc RK
et al." Azhari S et al.’ Leittgeret al.” Karasu A et
al.’Hatashita S et al.”’uaz Zumkeller M et al.’
Awusasay 38.0, 25.0, 32.0, 26.5, 30.0 R 29.0

o o A A o A A A o o
ANANL TINANENINWIHaINANNNTIL AT
A AN A o ' =< ' o o
219 N llwndaunuluudazmsdnsitu Tadueu
T HZIRUUAILG LS UM TIHIDLAU LS LN THIAG
WWanzlnandsuzlaswuingatalaisigany
favorable outcome msdAnmaEIlngian 27lus
A ] ) N £ VLq/:; WVLQ/ = 4,714,112 1 = AD
DAINNNHIAA bOLTILR LANAR LANIANENT
wuddulngaunsadiaalaniale 1721u9

' a6 6 a 6
(I@ﬂgﬁﬂﬂnmimmuvxlamanmmaauwamai
ga3aNaduaziIaaddalulusenunisinga)
= & ' 2 A o o '
4 mmﬂumu%mwwﬂ% favorable outcome gdm’l
UIMIANTN
A I o Aa ' Y

MINATNZAYIUNUNRADNNTHIAAAILFUNNT
aanaswiladadn wodd 5 dadbfisnansnily
Itlumawennsainamarnda ldadsiinoaamla

Factors Effecting Unfavorable Outcomes After Craniectomy

a o a 'Y A o P
LFedanauanuntltay Aaianaiiuan
ldaauanasdauginizastiidlanianaziia
unfavorable outcome NNATNARNNIUAUNGD
15 11 ASINUNNTANIVEY Koc RK et al.' Was
Azhari S et al.g‘ﬁwu’hQﬁm’s:ﬁé’m%?m%‘im%a Ry
97.0 a2 90.0 MAUAAL ;Eﬂwﬁl,ansmﬁﬂauﬂama‘f
PYpIFNBINANIT effacement of basal cisterns
= A ' AN A
#lamaLia unfavorable outcome MINNIAWN bR
Az 12.7 wh iwllawnumsanswes Solaroglu
et al.”ﬁwudﬁgﬁﬁmazﬁ@ﬂ%ﬁmi’aﬂm 93.0 e
Manaisdnaufiiaasuasanaddl brain swelling
factor > 3 UadwN@3 Hlaniaia unfavorable
outcome NNNNINAWA LITNIZRDS 6 111 ANy
NNSANENVaY Azhari S et al.’ Zumkeller M et al.’
17 4 ' o '
waz Solaroglu et al.” AwuinaNzRiinadans
A Aa A ' Ao o oy A A
\WWoTIauaz RN ITBLTIadnalined Ay filend
USurnantaaaasnin 100,000/§nmﬂﬁ
fafway Jlamatia unfavorable outcome ANNNTN
AN A Py ' o v o =
AWN LITNERY 6 Wi lddanunumIdnuag
Wilberger et al." Kalayci M et al.’ ez Rejeb
| et al.” AnuinnSadaaaylieanmaiedia
& v A . .
YN LLazr;diJaﬂﬁmum"l,mauauammma
WNg9T9LaeadlanTaLia unfavorable outcome
VNAINARNIWONUNG 2.7 190
ms‘im‘m:ﬁﬂa%’mﬁﬂmsaumsmnamw*vg
Ta3&@n ‘wu:i’lmﬂq"l;iﬁmmﬁuﬁ'uﬁ(ﬁ'uwamﬁnm
TIAWNUMIANEVY Tjahjadi M et al.® uauanens
NNMIANBIVEI Kim KH et al.* Wilberger et al.”
Kiboi JG et al.”? uay Howard MA Il et al.”® Aiwwuin
o A Aa £ A £ @ R @
aATURITINGITIINEDILAINTYU TLAUMNTIANG)
AOUNIAA L TANUFUNBEIUNANITINHNTINTIN
NN3ANENV8I Kim KH et al.’ waaaueanun1sansn
auginuhazdunsiandiiausidaiinnusunus
AUNANITINEN ;jj""‘s%’mﬁmﬁﬂs:mnﬂuﬂﬁﬁﬂm
& o . A A e 1A A '
AvIREIlIINWe LWaAAIsALLTHURsLTERT

]
1 =

ﬂa&lm:ﬁumsfﬁﬂﬁaﬁaumﬁ@ 4-5 AZWLBUNY

o

]
1 =

ﬂqwmzﬁumiﬁnﬁaﬁaumﬁ@ 6-8 AZLWWNLIN
FOAIIMINDLANAIING I@Unéjmjﬂwﬁﬁi:ﬁu
ﬂﬁjﬁnéf’sﬁaumﬁﬂ 4-5 ﬂzl,l,uuﬁa”mwmmgamﬂ

uae TN Izwing 4 uaz 5 At Lell ol SeLsL

o

men AUUN o0 NOBMAU-FINAL beda

=n.

i

Volume 33 No. 2 May-August 2016



BUDDHACHINARAJ MEDICAL JOURNAL

Iunq:m:é'umsfﬁnﬁariaumﬁﬂ 6, 7 LAz 8 AZLLIH
LLéT’me’mamﬁ'nm"Lajﬂmmmﬂ@mﬁ'ﬂuﬂq’uﬁ
ASANEINALENTLITAaURILADI VB IRNBINLTIN
AMNRUITINoULRaA b ANUFUNUT ALK
MISNENTIAIRUMIANEV09 Azhari S et al?
uaz Solaroglu et al.” ww1auad midine shift 7 Laisl
ANNFIRUEIUNANSS IS iouiunsAnmn
289 Wilberger JE et al."" lazRoss DA et al.”'
UATALEINUNNTAN®128Y Azhari S et al.® Kim KH

1" ez Saini

et al.* Dent DL et al.™ Solaroglu et a
NS et al."® ANUI1 midline shift FUNWINLAATT
. Ao o @ . o ¥ A & A
MBaENARIEAY FIBIZALUIANR bR Ll
AMNFUNWTNUNANIIINENTIVALEINUAITANEA
284 Kalayci M et al.’® Wilberger JE et al."" iaz
Dent DL et al.™ ﬁwudwﬁnmagamnﬂh 180
a a W aa o v &/
JRANTNAATANT ﬂﬂ%a@mmﬂgwu
TaINABINIIANBIATIRIINNITIATIER
ToyailaauiFnsee multiple logistic regression
wuudaziladuidn 95% CI nfswndaiaann
I TzTININUINNAN ¥ It sAnll waz
X =1 =3 L2 v Qs < =
Lﬂumwﬂwﬂ@Umsmwa;&aﬂaumamunm 81
o a o v & 2~ o '
nnulunrEibowdihe AINUIINTI8NADDEN
lﬂl | v o >3 dl 1 v v 1 v U g
mﬂumaﬁnn@ﬂmqu"l,w"lm e dugilowyi
A o A A ' A A @ W oA
wgmmﬂummm@@]ama@mmmn"l,uvlmaaw
Lﬁﬂ%ﬁﬂﬂﬁigﬁﬂﬂﬁﬁﬁLuﬁ Eip) ;Eﬂammmu@mﬁu
LAZWIIINTUGAITA AT D SUNUINEINRATI
gnﬁﬁmﬂluﬂsrﬁﬁ;jﬂw"l,ajma@@ia’l,unm 57 uaz
= = dl
umiﬂiuﬂgoLﬂaﬂuLLﬂaaizuumiaumﬂmaa
Iiawmmamﬁ]ﬁﬂﬁﬁagamaawmimﬁwmdﬁhu
m@m’mawgitﬁ é’aﬁfulumiﬁnmﬁwmwﬁmﬁ']pj
ﬂ’JElﬁ’;u%ﬁ\‘]aaﬂ"ﬂ’]ﬂﬂ’]ieﬁ:}'&lLWS’I&“ﬁa;‘]Iaﬁ’JLLﬂi
PP ' % =< = '
Aanu laasutin Gianadnansznudanisula
A o o ' = o A Aa
NAN3I98 L UeNUaATEN9 9 uaziifadnduy Nl
ARDATINMIANLBRZNANTINHNTUINITIZLAVDI
‘g’ a A d‘y E7 1 1 =}
L%ﬂLLUﬂﬂLiﬂ@m&lﬂu%al}dﬂ’JEJIW]I’N@]’N6] %38
nuwangihanindiumannlutiananadiigg
o £ d' A 6 o %
mlmmLmaumiawaLLazqﬂﬂimwuaumluﬂﬁ
g]Ll,ag?ﬂawé’aﬂ’ﬁmﬁmﬁmﬂ‘%ad"ﬁaﬂmzfl,ﬁ] I
LG9 L ULEUATINATI01TNAGBNANITAN SN

A% R IUEIUANULANGITDINARANTHAA

g rﬂ}z =
N WNTTUNBITENT
: 197

wi L udaanatikasanninwidahiadaLaan

U
k2

mww:g}”ﬂ’aﬂﬁ;ﬁ%'mﬂuﬂuméfmaumﬁfu

syUHanIAnIIWLING 5 Tasufigonaliny
drsansnanfsszaan Wesnewnizidaasan
IﬁLﬁaﬁmuaa%v'ugﬁmeﬁmuwﬁumnqﬁ'@mqﬁ
auMIianaiiauan 4-8 azuuwlanalud
lagSoaanauanuaunusuinludesde diuen
linousuadfauasnIgedtne S effacement of
basal cisterns, brain swelling factor > 3 afLUAT
ﬂ‘%mmmﬁ@Lﬁaﬂﬁaﬁﬂ’jmﬁmamiagﬂmﬂﬁ
fadwasuazdna ldaouanasdaussnitedng
mﬁmﬂuﬁagaﬁmmswmmrﬂiﬂﬁlﬂuﬂiﬂwﬁ
smutizandasunng §ihouazgnddaly
naanIInlszna

rRduvevaugminAnEUWNg WniTmfnm
wmmaLLa:LﬁTﬂ%ﬁ’lﬁﬂizﬁi’maﬁﬂamh:m“n
FaunIsy WImINfAuNwN3IFINn wazdmeind
NURNTRUNA 153N mma"guwmmq@uﬁﬂﬁ Y
ftru8117 pauazaInlumTiutayadg
ANWITLF TG

1@NE13919D9

1. Koc RK, Akdemir H, Oktem IS, Meral M,
Menku A. Acute subdural hematoma:
outcome and outcome prediction. Neurosurg
Rev 1997;20:239-44.

2. Piotrowski WP, Muhl BJ. Results of surgery
in acute subdural hematoma. Unfauchirurg
1995;98: 432-6.

3. Azhari S, Safdari H, Shabehpoor M,
Nayebaghaie H, Amiri Z. Traumatic acute
subdural hematoma: Analysis of factors
affecting outcome in comatose patients.
Med J Islam Repub Iran 1999;12(4): 313-8.

4. Kim KH. Predictors for functional recovery
and mortality of surgically treated traumatic
acute subdural hematomas in 256 patients.
J Korean Neurosurg Soc 2009;45(3):143-50.

o

) A a a
UN aen DUUN o WEHBNAU-RIRN b

Volume 33 No. 2 May-August 2016



198

5.

10.

11.

12.

13.

ﬂﬁﬂﬁa\‘iualﬁﬂwﬁﬂmsjﬂaﬂﬁﬁLﬁaﬂaanléTLﬁaﬁuauaa%ugiwu:uuLﬁuuwﬁu

Leitgeb J, Mauritz W, Brazinova A, Janciak
[, Majdan M, Wilbacher I, et al. Outcome
after severe brain trauma due to acute
subdural hematoma. J Neurosurg 2012;
117(2):324-33.

Kalayci M, Aktunc E, Gul S, Hanci V, Edebali
N, Cagavi F, et al. Decompressive
craniectomy for acute subdural haematoma:
an overview of current prognostic factors
and a discussion about some novel
prognostic parametres. J Pak Med Assoc
2013;63(1):38-49.

Karasu A, Civelek E, Aras Y, Sabanci PA,
Cansever T, Yanar H, et al. Analyses of
clinical prognostic factors in operated
traumatic acute subdural hematomas.
UlusTrauma Acil Cerrahi Derg 2010;16(3):
233-6.

Hatashita S, Koga N, Hosaka Y, Takagi S.
Acute subdural hematoma: severity of
injury, surgical intervention, and mortality.
Neurol Med Chir (Tokyo) 1993;33(1):13-8.
Zumkeller M, Behrmann R, Heissler HE,
Dietz H. Computed tomographic criteria and
survival rate for patients with acute subdural
hematoma. Neurosurgery 1996;39(4):708-12.
McKissock W, Richardson A, Bloom WH.
Subdural hematomas A review of 389
cases. Lancet 1960;1:1365-9.

Wilberger JE Jr, Harris M, Diamond DL.
Acute subdural hematoma: morbidity,
mortality, and operative timing. J Neurosurg
1991;74(2):212-8.

Kiboi JG, Kitunguu PK, Angwenyi PO, Sagina
LS. Outcome after acute traumatic
subdural hematoma in Kenya: A single-center
experience. African J Neurol Sci 2010;29
(1):1-10.

Howard MA llI, Gross AS, Dacey RG Jr,

Winn HR. Acute subdural hematomas: an

Factors Effecting Unfavorable Outcomes After Craniectomy

14.

15.

16.

17.

18.

19.

20.

21.

age-dependent clinical entity. J Neurosurg
1989;71:858-63.

Dent DL, Croce MA, Menke PG, Young BH,
Hinson MS, Kudsk KA, et al. Prognostic
factors after acute subdural hematoma. J
Trauma 1995;39(1):36-42.

Stening WA, Berry G, Dan NG, Kwok B,
Mandryk JA, Ring |, et al. Experience with
acute subdural hematomas in New South
Wales. Aust N Z J Surg 1986.;56: 549-59.
Solaroglu |, Kaptanoglu E. Prognostic
value of initial CT findings in patients with
traumatic acute subdural hematoma. Turk
Neurosurg 2002;12:89-94.

Saini NS, Rampal V, Dewan Y, Grewal SS.
Factors predicting outcome in patients with
severe head injury: multivariate analysis.
Indian J Neurotrauma 2012; 9(1):45-8.
Rejeb I, Chakroun O, Chtara K, Boujelbene
M, Ksibi H, Chaari A, et al. Factors predicting
early outcome admitted at emergency
department with severe head trauma.
Journal of acute disease 2015;14(1):68-72.
Tjahjadi M, Arifin MZ, Gill AS, Faried A. Early
mortality predictor of severe traumatic
brain injury: A single center study of
prognostic variables based on admission
characteristics. J Neurotrauma 2013;10:3-8.
Chiewvit P, Tritakarn SO, Nanta-aree S,
Suthipongchai S. Degree of midline shift
from CT scan predicted outcome in patients
with head injuries. J Med Assoc Thai 2010;
93(1):99-107.

Ross DA, Olsen WL, Ross AM, Andrews BT,
Pitts LH. Brain shift, level of consciousness,
and restoration of consciousness in
patients with acuteintracranial hematoma.
J Neurosurg 1989;71(4):498-502.

]
o A

U7 onen AUUN & NOBMAN-FIR0Y LSS

Volume 33 No. 2 May-August 2016



%@é 3
& WNTTUNTITANT
BUDDHACHINARAJ MEDICAL JOURNAL : 199

AMAAWIN

FLAUMTIANGN (Glasgow coma scale : GCS)
Best eye response (E)

4 = spontaneous eye open

3 = open to verbal command

2 = open to pain

1 = none
Best motor response (M)

6

obeys command
5 = purposeful movement to pain stimulus
4 = withdrawal from pain
3 = decorticate posture
2 = decerebrate posture
1 = none
Best verbal response (V)

5 oriented

4 = confused conversation

3 = inappropriate word

2 = incomprehensible sound

1 = none
fanzunulagian 3 4a (EMV) nmunu laaasium 3-15 Azl
Glasgow outcome scale (GOS)

5

returned to original functional level and employment with no deficit

4 = minor neurological deficit that does not interfere with daily functioning or work
3 = dependent for daily support by reason of mental or physical disability or both
2 = vegetative state

1 = death
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