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Chén thuong so ndo (CTSN) néng la khildm sang bénh nhan cé thang diém tri giac Glasgow Coma Score (GCS)

tir 3 dén 8 diém. Méc du c6 nhiéu tién bo trong chén doan, diéu tri va tim hiéu co ché sinh bénh nhung béac sivan

dbi méat véi rat nhiu khé khan trong diéu tri bénh. Biéu tri CTSN ndng phai phdi hop nhiéu bién phép hdi strc, ndi

khoa, ngoai khoa, phuc héi chirc néng..., tuy nhién ty 16 tan tét va tir vong van rét cao. Nghién ctru phéu thuét mé

nap so gidm ap (MNSGA) diéu tri CTSN néng trén 68 ngudi bénh, trén mét trung tam, déi sau mé 3 thang. Lam
sang truéc mé theo GCS: 13,2% c6 GCS la 4 - 5 diém, diém GCS 6 - 8 diém chiém 86,8%. Két qua theo sau mé
theo thang diém Glasgow outcome scale (GOS): 1 - 3 diém chiém 48,53%, két qua tot v6i GOS 4 - 5 diém chiém

51,47%. Céac yéu t6 anh huéng xau dén két qua diéu tri sau mé la: Glasgow coma scale (GCS) thép, gidn déng

tl truéc mé, trén phim cét 16p vi tinh c6é di léch duong giita = 10mm, x6a bé day va diém Rotterdam = 5 diém .

T khéa: Chan thwong so nido, chan thwong so ndo nang, phau thuat mé so giam ap.

I. DAT VAN DE

Chéan thuwong so ndo nang la khi nguwdi bénh
c6 lam sang twong (ng theo thang diém GCS
tr 3 - 8 diém, chiém khoang 10% trong CTSN. "2
Bénh canh lam sang bénh nhan hén mé va
thwerng can hoi stre do rdi loan vé nhip thé hay
huyét dong. Pay la thé bénh nang, nguy co t&
vong cao, kha thuwdong gap trong CTSN. Theo
nhirng théng ké clia Bénh vién Viét Dlrc, trong
3 nam (1995 - 1997) ty & t& vong do CTSN
nang chiém 93% tbéng sb t&r vong do tai nan
va chiém 3/4 sb tr vong cla toan vién, ndm
2005 ty 1& tr vong do chan thwong so ndo nang
la 64,3%.3 O My, hang ndm c6 1,1 triéu bénh
nhan bj CTSN diéu tri tai khoa c&p clu, trong
dé c6 50 nghin trwérng hop ti vong, chd yéu do
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CTSN nang.*

Ph3u thuat MNSGA trong nghién ctru nay
muc dich vé k§ thuat la l1ay cac tén thuong
nguyén phat (mau tu, ndo dap...) va bd nap so
gidm &p. Mac du con nhiéu tranh luan vé chi
dinh MNSGA ciing nhw thoi diém md nhung
cho dén nay, MNSGA |a mét trong nhirng bién
phép diéu tri hiéu qua va goép phan gidm ty &
tlr vong cla bénh.>¢ Thoi gian trwdc, do diéu
kién y t& & Viét Nam phau thuat nay thudng
it dwoc quan tdm, nguwdi bénh CTSN nang
thwerng khong md va gia dinh xin vé. Gan day,
cac bénh vién va trung tdm I&n trong cad nwéc
ap dung thwong quy hon, nhwng van chua
thuc sw théng nhéat vé chi dinh ciing nhw quy
trinh. Nguyén nhan chinh van la ty |é t& vong va
di chirng rét cao sau md dan dén mong muén
diéu tri cGia gia dinh va diéu kién cia bénh vién
nhiéu khi khéng twong (rng. C6 rat nhiéu yéu
t6 tac dong dén két qua MNSGA nhw tinh trang
bénh, khd nang hdi sirc, diéu kién y té, kinh
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té. Dwa trén nhirng y twdng nghién ctru twong
tw cha cac bénh vién lon tai Viét Nam, trong
khuén khd nghién ctru nay nhém nghién ciru
muén tim ra mot sé yéu té &nh huéng truc tiép
dén két quad MNSGA ciing nhu két qua diéu tri
chung cho bénh nhan tai mét co sé& dia phuwong
cu thé. Két qua sé duwoc phan tich, so sanh dé
giup ich trong thwec hanh 1dm sang cho céc bac
si dia phuwong, trwéc bénh nhan CTSN nang
cu thé, bac si can danh gia tbng quan vé tién
lwong sbng, di chirng dé lai dé c6 quyét dinh
MNSGA cho phtl hop véi diéu kién gia dinh,
bénh vién. Bénh vién Da khoa tinh Nghé An la
noi hang ndm mé nhiéu bénh nhan CTSN va
CTSN nang, ciing la co s& thwc hanh cla cac
trwong Y. Nghién ctru tai day cling hy vong sé
gop phan vao danh gia két qua diéu tri CTSN
nang & nwoc ta.
Il. POl TVONG VA PHUONG PHAP
1. Péi twong

- Nghién ctru 68 bénh nhan chéan thwong so
n&o néng cé chi dinh phau thuat va dwoc phau
thuat MNSGA tai Bénh vién Hiru nghi Ba khoa
Nghé An tir thang 1/2022 dén thang 10/2022.

Tiéu chuén Iwa chon

- CTSN nang trwdc md co diém 4 < GCS <
8), co chi dinh phau thuat lay cac thwong tén
trong ndo (mau tu, ndo dap) va bd nap xwong
SO.

- Nguoi bénh c6 hd so bénh an cé day du

théng tin chdn doan 1am sang, hinh anh CLVT
SO hao.

+ HO so tuan tha quy trinh diéu tri va theo
ddi sau md, tai kham dinh ky sau mé.

+ Tubi: tv 16 dén 70.

- C6 sw dbng y clia ngudi nha nguwdi bénh
tham gia nghién ctru.

Tiéu chudn loai triv

-Nguoi bénh c6 diém GCS trwéc md 3
diém, déng t&r gidn do c6 tién lwong rat xau.

- Bénh nhan da chan thwong phdi hop cac
chan thwong nang khac, anh huéng dén két
qua diéu tri so ndo don thuan.

-Bénh nhan phau thuat m& so giam ap
trong cac bénh ly so ndo khac hoac bd nép SO
don thuan (chi dinh trong trwéng hop tang ap
lwc ndi so thir phat).

-Hb so bénh an khéng day dd, khéng rd
rang.

2. Phwong phap

Thiét ké nghién cdru: Nghién clru hoi clru,
mo ta cat ngang.

C& mau va chon mau: Chon mau thuan
tién 68 trwdng hop.

Chi tiéu nghién ctru chinh

-Danh gia CTSN néng: thang diém Glasgow
coma score (GCS)."2

-Dbng t&r gian: c6 hay khong.

- Két qua chup cét I&p vi tinh (CLVT) danh
gia nguyén nhan, mirc d6 dé ddy dwong gita,
tinh thang diém Rotterdam.”®

Biéu hién trén CLVT so nédo Diém

Tinh trang bé day

Binh thudng 0

Chén ép 1

Xoa 2
Tinh trang dwdng gilra

<5mm 0

>5mm 1
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Biéu hién trén CLVT so ndo Diém

Tén thwong khdi ngoai mang cirng

C6 tén thwong 0

Khoéng cé tdn thuwong 1
Chay mau nao that hodc mang nhén

C6 tén thwong 0

Khéng c6 tén thuwong 1
Diém cong +1

- Chi dinh MNSGA: Theo huwéng dan diéu tri
CTSN nang cta Hoi Phau thuat Than kinh My
(2007)."

Chi dinh mé& nép so giam ap (MNSGA):

+ Phau thuat 4y mau tu DMC c4p tinh ho&c
/va phau thuat l1ay thwong tén nhu mé néo kém
theo trong md cé phu ndo (bé mat ndo vuot
qua ban xwong so sau m& mang cing va lay
thwong ton).

+ Chi dinh phau thuat 1dy méau tu DMC cép
tinh:

+ Khéi mau tu DMC cép tinh c6 dé day trén
10mm hodc cé dé ddy dwong gitra léch trén
5mm.

+ Khdi mau tu DMC cép tinh cé do day dwdi
10mm va dwodng gira bi ddy léch dwéi 5 mm
phdi hop:

Diém GCS giam tir 2 diém tré lén.
Va/hodc ddng ttr 2 bén léch nhau hodc

ddng t&r gidn mat phan xa anh sang.

+ Chi dinh phau thuat lay tbn thwong nhu
md néo:

« Co6 bat ky tdn thwong nhu mé ndo nao Ién
hon 50cm3.

« Dap nao thuy thai dwong I&n hon 30cm?.

« Dap néo tran hoac thai dwong I&n hon
20cm? kém theo di léch dwong gitra it nhat
la 5mm va/hodc cé chén ép bé day trén phim
CLVT so nao.

+ Khdi choan chd trong nhu mé ndo trong
nhu mo nao va tiéu ndo (mau tu trong ndo hoac
giap nao): D4u hiéu than kinh tién trién x4u hon
do tén thwong gay ra va/hodc cé dau hiéu cla
hiéu rng khdi choan chd trén hinh anh CLVT so
n&o: chén ép bé day; chén ép nao that IV, gian
ndo that thé tc nghén.

-Két qua sau mé: thang diém Glasgow
outcome score (GOS)."29

DPanh gia Diém Mcrc do hoéi phuc
T vong 1
Séng thuc vat 2 X4u
Di chirng ndng: can nguwoi cham séc 3
Di chirng nhe, tw phuc vu ban than 4 .
Hbi phuc tét, di chirng nhe néu co6 5 Tot

-Danh gia cac yéu té anh huéng dén két
qua GOS: dung cac thuat toan Fisher’'s Exact
test, Mann - Whitney test, Chi - Square test.

- Thoi diém danh gia: trwdc mb (GCS)), ra
vién (GCS), 3 thang sau md.
- Chup CLVT sau mé: khi c6 bién ching,
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di&n bién Iam sang xAu di, trwdc khi ra vién va
sau 3 thang.

X ly sé liéu

Cac sb lieu thu dwoc xt ly theo phuong
phap thdng k& Y hoc bang phdn mém SPSS
16.0.
3. Pao dirc nghién ctru

Nghién ctru dwoc tién hanh véi sy dong y

tham gia cta ngw®i nha bénh nhan. Moi thong
tin riéng clia bénh nhan hoan toan dwoc gilr bi
mat, va chi dwoc str dung cho muc dich nghién
ctu. Nghién ctru da duwoc chap thuan béi bénh
vién da khoa Nghé An va théng qua hoéi déng
Trwong Pai hoc Y Ha Nbi.

lll. KET QUA

1. Két qua vao vién theo GCS trwéc md

Ty 1é %

45
40
35
30
25
20
15
10

5
'm H B

GCS 4 diém GCS 5 diém GCS 6 diém GCS 7 diém GCS 8 diém

4,412% 8,824%

8,824%

35,29% 42,65%

Biéu doé 1. Piém GCS trwé'c md (n = 68)

Theo két qua biéu dd 1 & trén thi c6 9 trwong
hop (13,2%) c6 GCS la 4 - 5 diém, 59 trwdng
hop c6 diém GCS 6 - 8 diém chiém 86,8%; co
29 trwong hop c6 GCS truéc md la 8 diém

chiém 42,6%.
2. Két qua thoi diém ra vién va kham sau 3
thang theo GOS

Bang 1. Két qua luc ra vién (n = 68)

) Khi ra vién Sau 3 thang
Kéet qua - -
S6bénhnhan  Tylé (%) Sébénhnhan  Tylé (%)
Séng 52 76,5 51 75
T vong 16 23,5 17 25
Tét (GOS 4, 5 diém) 20 29,4 35 51,47
X4u (GOS 1, 2, 3 diém) 48 70,6 33 48,53

Tai thoi diém ra vién c6 52 bénh nhan sbéng
chiém 76,5% va 16 bénh nhan t& vong chiém
23,5%. Nhém GOS 4 - 5 diém la hdi phuc tot va
kha chiém 29,4% trong d6 hdi phuc tét 2,9%,

hdi phuc kha 26,5%. Nhém GOS 1-3 diém bao
gdm 23 hdi phuc kém, 9 trwéng hop cham séc
phu thuéc, 16 t&r vong.

Theo déi sau thoi diém 3 thang két qua
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thu dwoc 1a: Cé 17 BN da tlr vong chiém 25%
(thém 01 trwdng hop so véi luc ra vién). Nhém
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GOS 4 - 5 diém c6 tang lén 51,5%.
3. Cac yéu té anh hwéng dén két qua GOS

Bang 2. Lién quan giira GCS trwéc mé véi két qua phau thuat

GOS sau Tét (35) X4u (33)
3 thang Tén
GCS sé Ty 16 sé Ty 16 g P
trwéc moé bénh nhan (%) bénh nhan (%)
GCS6-8 34 57,7 25 424 59 (100%)
0,012b
GCS4-5 1 11,1 8 88,9  9(100%)

b: Fisher’s Exact test

O thoi diém sau ra vién 3 thang, ty 1& diém
GOS x4u & nhém bénh nhan c6 diém GCS thap
(4 - 5 diém) cao hon cé y nghia thdng ké so v6i
nhom GOS xau & nhdm bénh nhan cé diém

GCS la 6 - 8 diém véi p = 0,012.
Sw lién quan giira gian dong tir véi két
qua phéu thuat

Bang 3. Sw lién quan giira gian dong tlr véi két qua phau thuat

GOS sau Tét (35) X4u (33)
3 thang Tén
T sé Ty 16 sé Ty 16 ong P
dong tor bénh nhan (%) bénh nhan (%)
Gian DT 19 39,6 29 60,4 48 (100%)
0,003b
Khong gian BT 16 80 4 20 20 (100%)

b: Fisher’s Exact test

Bénh nhan c6 gian dong tl trwéc md co két
qué GOS x4u la 29/48 BN chiém 60,4%. Nhém
khong gian cé két qud GOS x4u thap hon véi
4/20 BN chiém 20%. Sy khac nhau nay cé y

nghia théng ké v&i p = 0,003 < 0,05.
Lién quan giira két qua GOS sau ra vién
3 thang véi hinh anh CLVT so néo trwéc mé

Bang 4. Lién quan giira dic diém CLVT v&i két qua GOS sau ra vién

GOS x4 GOS tot
Hinh anh CLVT so nio xau © p OR (CI95%)
(n=33) (n = 35)
- . L 11,11
Di lIéch dwong gitba = 10mm 23 6 0,001a
(3,51 -35,13)
2 e 0,19
Bé day xo6a 21 9 0,002a
(0,07 - 0,56)
2 3,71
Rotterdam = 5 diém 25 16 0,011a
(1,31 -10,47)
a: Chi - Square test
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Cé sw khac biét co y nghia théng ké gitra
tinh trang di 1éch dwong gitka = 10, tinh trang
x6a bé day, diém Rotterdam = 5 v&i két qua
GOS sau 3 thang.

IV. BAN LUAN

Trwong hop cé diém GCS 6 - 8 diém chiém
86,8% trong co6 29 trwong hop c6 GCS truwdc
mé 1a 8 diém chiém 42,6%. Nhirng trudng hop
mé sau GCS 3 diém thi da s khong c6 chi dinh
phau thuat do tién lwong rat xau. So sanh véi
céac nghién ctru khac thi nhém c6 GCS thép (4 -
5 D) clia ching téi thdp hon Nguyé&n Dinh Hung
(2018) trong 66 bénh nhan mé MNSGA c6 GCS
tr 4 dén 5 diém 1a 11 bénh nhan (16,67%)."
Theo Huang Y. va cdng sw (cs) (2013) nghién
clu v&i 127 bénh nhan CTSN dwoc phiu
thuat MNSGA ty 1é c6 GCS tir 3 - 5 diém chiém
35,1%.8 Nhirng nghién clru cla cac tac gia
nwdc ngoai, noi ¢o diéu kién cham y té tét hon,
chi dinh mé& rong véi nhirng trwdng hop GCS
3 diém thwerng xuyén hon. Diéu kién nhiéu don
vi trong nuéc ta, da sé sé khong md trwong
hop GCS thap 3 diém do tién lwong rat xau va
ky vong gia dinh khéng dwoc nhw mong muén.

Phau thuat MNSGA & CTSN nang duwoc
thwe hién tr nhiéu ndm nay & nhiéu trung tam
phau thuat than kinh trén thé gi6i, mac du ty 1é
tlr vong da gidm nhwng van con & mlc cao.
Theo déi sau thoi diém 3 thang, két qua nghién
clhu cb ty 1é GOS xau (t&r vong ba di ching
nang) la 48,53%, twong tw két qua ciia Nguyén
Dinh Huwng (2018) phau thuat MSGA 66 bénh
nhan ty 1& t& vong trong qua trinh diéu tri va
sau khi ra vién 3 thang la 18,2%; sbng thuc
vat va di chirng nang la 47,0%; bénh nhan di
chirng nhe va hdi phuc tét 1a 34,8%." Eberle
B.M. va cs (2010) nghién ctru 43 trwong hop
phau thuat MSGA cho két qua 25,6% (11/43) t&
vong, 32,5% sbng thuc vat hodc di chirng nang,
41,9% di chirng vira va nhe." Huang Y nghién
cu 201 ca CTNS duwoc phau thuat MNSGA co

ty 1& t&r vong la 26,4% va 90% tr vong trong vong
14 ngay dau sau mé.8 Nguyén nhan t&r vong theo
tac gid chd yéu la do phu ndo, co thé 1én dén
69,8%.81°

Céc yéu t6 anh huwéng dén két qua diéu tri
rat da dang, tuy thudéc cac nghién ctu. Hau
hét cac tac gia déu théng nhéat diém GCS truwéc
md 1a yéu td co y nghia tién lwong nang, lién
quan dén ty lé t&r vong va di chirng ndng sau
md. Nghién clru ching t6i & thoi diém sau
ra vién 3 thang, ty 1& diém GOS x4u & nhém
bé&nh nhan cé diém GCS thap (4 - 5 diém) cao
hon cé y nghia théng ké so v&i nhém GOS
x4u & nhom bénh nhan cé diém GCS 1a 6
- 8 diém vé&i p = 0,012 (bang 2). Cac nghién
cu clia Murray G.D. va cs (2007), Kung W
trén 27.625 bénh nhan ciing chi ra thang diém
GCS la mét trong nhirtng yéu té doc lap co
gia tri tién lwong trong CTSN.*'2 Nghién ctru
Huang Y. va cs (2013) cho thay khi diém GCS
truéc mb 1a 3 - 5, ty 1& tir vong 1a 59,7%; so
véi khi diém GCS la 6 - 8, ty 1& tir vong la
12,4% (p < 0,001).8 Viéc nhan dinh cac yéu tb
tién lwong la rat quan trong vi bac si can can
béng gitta mong mudn cta gia dinh va kha
nang vy té.

Vé d&c diém trén CLVT cho thdy nhém bénh
nhan cé di léch duong gitra = 10mm két qua
sau md t6i hon nhém c6 di léch dwong gitra
< 10mm, sy khac biét nay c6 y nghia théng
ké véi p = 0,001. Mtrc @0 di Iéch dwdng gilra
ciing dwoc nhiéu tac gid cong nhan la mot yéu
t6 tién lwong nang trong CTSN. Maas A. va cs
nhan thay di léch dwéng gitra cang 16n thi tién
lwong cang xAu, di léch dwong gitra 1 - 5mm
c6 OR = 1,36; di léch dwdng gilra > 5mm co6
OR = 2,20." Nguyén Binh Hung (2018) nghién
ctru cho théy sau ra vién 3 thang co6 sy khac
biét gitra di Iéch dwdng gilra gilra nhém = 10
mm va nhém < 10mm cé y nghia théng ké voi
p = 0,023. Di léch dweng gitra c6 thé don doc
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ho&c hay phédi hop véi mau tu, lién quan gitra 2
yéu t6 nay va tdng ALNS ciing con nhiéu tranh
luan, nhwng di léch qua dwdng gitra 1a mot yéu
t6 tién lwong x4u thi lai dwoc ddng thuan cao
(Kim J va Gean A).™

DAu hiéu xéa bé day theo nghién ctvu cla
chuing t6i lam gia tang két qua GOS x4u, sy khac
biét nay cé y nghia théng ké véi p = 0,002. Cac
nghién ctru cling chi ra diu hiéu xéa bé day truc
tiép do phu nao, tang thé tich nhu md nao va tich
nwéc phan anh TALNS (theo Lemcke J (2010).
Khi md MNSGA gép phan lam ALNS giam xudng
t6t, mrc d6 chén ép bé day va di léch duwong gitra
sé giam theo."®

Trong nghién ctru cla ching ti cho thay
GOS x4u & nhém cé diém Rotterdam = 5
cao hon so v&i & nhdm bénh nhan cé diém
Rotterdam < 5 v&i p = 0,011 (bang 4). Nguyén
Binh Hwng (2018) c6 két qua sau ra vién 3
thang, ty 1& bénh nhan cé diém diém GOS xau
& nhém c6 diém Rotterdam = 5 cao hon so v6i
& nhom bénh nhan cé diém Rotterdam < 5 voi
p = 0,013."9 M6t nghién clru trén 127 nguoi
bénh CTNS nang dwoc phau thuat MNSGA tai
Dai Loan cho thdy diém Rotterdam 1a mét yéu
tb tién lwong trong CTNS nang (Huang Y.H.).8
Téac gid Huang thwc hién nghién ciu don bién
chi ra rang diém Rotterdam ¢ lién quan t&i ty
l& t&r vong va ty 1& két qua x4u sau phau thuat
MNSGA (p < 0,001). Ngay ca khi phan tich da
bién thi Rotterdam ciing 1a mot bién ddc lap co
gia tri tién lvong két qué xau sau diéu tri véi p
= 0,035 (Huang va cs).2 Huang ciing cho thay
diém Rotterdam cang cao, ty 1& t& vong va di
chirng ndng cang cao ; diém Rotterdam 1a 6,
ty 1& t& vong 1a 66,7% va ty 1& xau 1a 91,7%.8
Nghién ctru tai Colombia trén 127 ngudi bénh
CTSN nang cho thay ty I& tlr vong trong 6 thang
la 29,13% va diém sb CT Rotterdam dw doan ty
Ié t&r vong la 26% (p < 0,0001) (dién tich dwdi
dwong cong: 0,825; khodng tin cay 95%: 0,745

TAP CHi NGHIEN CU’U Y HOC

- 0,903).” Thang diém Rotterdam & mét trong
nhirng yéu t6 tién lwong tét nhat cho diéu tri va
quyét dinh MNSGA & nguoi bénh CTSN néng.
Thang diém dwa trén hinh anh CLVT nén cung
cép thong tin khach quan va cé dé tin cay cao so
v&i danh gia lam sang. Han ché cua tinh thang
diém nay 1a can van chuyén di chup, danh gia
trong thoi diém nhéat dinh khéng thudng xuyén
lién tuc.

V. KET LUAN

Nghién cru MNSGA trén 68 nguwdi bénh
CTSN nang (GCS < 8 diém), trong d6 GCS 4
- 5 diém chiém 13,2%; GCS 6 - 8 diém chiém
86,8%. Két qua ban dau theo thang diém GOS
thoi diém sau md 3 thang cho thay két qua tét
(GOS 4 - 5 diém) 12 51,47%, két qua xau (GOS
1 - 3 diém/ t&r vong va di chirng) chiém 48,53%.
Cac yéu td anh huwdng xau dén két qua GOS
bao gdbm yéu t6 1am sang la GCS thép, gian
ddng tlr va dac diém trén CLVT la di léch duwong
git!a = 10mm, x6a bé day va Rotterdam = 5
diém.
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severe traumatic

Summary
OUTCOMES OF DECOMPRESSIVE CRANIECTOMY PROCEDURE
FOR SEVERE TRAUMATIC BRAIN INJURY, EVALUATE SOME
PROSPACTIVE FACTORS

Severe traumatic brain injury (TBI) is when clinically the patient has a Glasgow coma score
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(GCS) from 3 to 8 points. Despite many advances in diagnosis, treatment and understanding of
pathogenesis, doctors still face many difficulties to treat the condition. Treatment of severe TBI
requires a combination of intensive care unit, medical, surgical, and functional rehabilitation
measures, but the morbidity and mortality rates are still very high. We study the results of
decompressive craniotomy (DC) for severe TBI on 68 patients, in one center, including 3 months
postoperative follow-up. Preoperative clinical diagnosis according to GCS is as follows: 13.2%
had GCS of 4 - 5 points, 86.8% had GCS scores of 6 - 8 points. Results after surgery according
to Glasgow outcome scale (GOS): 1 - 3 points accounted for 48.53%, good results with GOS 4
- 5 points accounted for 51.47%. Factors that adversely affect the outcome of postoperative
treatment are: low Glasgow coma scale (GCS), preoperative pupil dilation, on CT Scanner
with midline shift = 10mm, basal cistern effacement signal and Rotterdam score = 5 points.

Keywords: Traumatic brain injury, severe traumatic brain injury, decompressive craniotomy.
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