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ABSTRACT

Background: Extubation in patients with traumatic brain injury is a challenging clinical decision.
Extubation failure increases the risk of pneumonia, prolongs mechanical ventilation duration, and
increases mortality. Conventional weaning criteria do not adequately reflect airway protection
ability and neurological recovery. The ENIO score integrates neurological and respiratory factors
to support the prediction of extubation outcomes. However, the ENIO score has not been widely
studied in Vietnam.

Objective: To analyze factors associated with extubation outcomes and evaluate the value of the
ENIO score in predicting extubation success in patients with traumatic brain injury.

Methods: A retrospective descriptive study was conducted at the Center of Anesthesia and Intensive
Care, Bach Mai Hospital, from January 2025 to October 2025. The study included patients with brain
injury, Glasgow Coma Scale (GCS) score <12, and invasive mechanical ventilation for more than
24 hours. Patients underwent extubation after successful weaning from mechanical ventilation.
Outcomes were classified as successful or failed extubation within 5 days after extubation.

Results: Among 111 studied patients, 75 patients (67.6%) had successful extubation, while 36
patients (32.4%) experienced extubation failure. Factors associated with successful extubation
included strong cough reflex (81.3% vs. 33.3%; p<0.001), higher motor GCS score (p=0.006), and
lower frequency of sputum suctioning (p<0.001). The ENIO score was significantly higher in the
successful extubation group compared with the failure group (median 63 vs. 39), indicating good
discriminative ability of the ENIO score for extubation outcomes.

Conclusion: The simplified ENIO score is a useful tool for predicting extubation outcomes. Factors
strongly associated with extubation success include strong cough reflex, lower sputum suctioning
requirement, and higher motor GCS score. The ENIO score should be combined with clinical
assessment, particularly cough reflex and motor GCS evaluation, to support safer extubation
decisions in patients with traumatic brain injury.

Keywords: ENIO score; extubation; traumatic brain injury; neurosurgical intensive care; extubation
prediction.
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KHi QUAN & BENH NHAN TON THUONG SO NAO
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TOM TAT
Pt van dé: Rat 6ng ndi khi quan (NKQ) & bénh nhan tén thwong so ndo 1a quyét dinh 1dm sang khd
khan. That bai rat NKQ lam t3ng ty 1& viém phdi, kéo dai thdi gian thd mdy, tang tlr vong. Cac tiéu
chu&n cai thd may kinh dién chuwa phan dnh kha ndng bao vé duwdng thd va mirc d6 héi phuc than
kinh. Thang diém ENIO duwoc tich hop cac yé&u t8 than kinh va ho hap dé hd tro tién lwgng rat NKO.
Tuy nhién, thang diém ENIO tai Viét Nam con chwa dugc nghién clru rong rai.

Muc tiéu nghién ctru: Phan tich mot s6 yéu t6 lién quan dén két qua rat &ng ndi khi quan va danh
gia gid tri cha thang diém ENIO trong tién lwong rat 8ng ndi khi quan & bénh nhan tén thuong so ndo.

Phuong phap nghién ciru: Nghién cru mé ta hoi ciru duoc thue hién tai, Trung tdm Gay mé Hoi
strc, Bénh vién Bach Mai tlr thang 01/2025 dén thang 10/2025. P&i tuong nghién ciru 1a bénh nhan
c6 t6n thuong n3o, diém Glasgow < 12, thd mdy xdm nhap trén 24 gid. Bénh nhan dugc rit NKQ
sau khi cai mdy thanh cong. K&t cuc dugc xac dinh 1a thanh cdng hodc that bai rit NKO trong vong
5 ngay sau rut.

K&t qua: Trong 111 bénh nhan nghién ctu, 75 bénh nhan (67,6%) rut NKQ thanh céng va 36 bénh
nhan (32,4%) rat NKOQ that bai. Cac yéu t6 lién quan rdt NKQ thanh cdng gdbm phan xa ho manh
(81,3% so véi 33,3%; p<0,001), GCS van dong cao (p=0,006) va tan suat hat dom thap (p<0,001).
Diém ENIO & nhém rat 8ng thanh cdng cao hon rd rét so véi nhdm that bai (trung vi 63 so vdi 39),
cho thay thang diém ENIO c6 kha ndng phan biét t6t két cuc rat néi khi quan.

K&t luan: Thang diém ENIO rut gon c6 gid tri ho tro tién lwong rat 6ng noi khi quan, véi cac yéu to
lién quan chit ch& dén thanh céng gdm phan xa ho manh, nhu cau hat d&m thap va diém GCS van
dong cao. ENIO nén duoc ph6i hop vai danh gid 1am sang, dac biét phan xa ho va GCS van déng,
nham hd tro quyét dinh rat ndi khi quan an toan hon & bénh nhan tén thuong so n3o.

Tir khéa: Thang diém ENIO; rat ndi khi quan; t8n thuong so ndo; hoi strc ngoai; tién lwgng rat éng.

1. DAT VAN BE

Cai thd may va rit 6ng ndi khi quan (NKQ) & bénh nhan tén
thwong n3o khac biét ré so v&i bénh nhan suy hé hdp don
thuan. That bai rat 6ng & nhdm nay chl yéu lién quan dén
giam kich thich hé hap, mat phan xa bdo vé dudng thé do
tén thuong cac day than kinh so (IX, X, XIl)., va r&i loan y
thirc [am suy giam kha ndng ho khac dom.

Théat bai rat 6ng dan dén tai dat NKQ lam tdng nguy co
viém phéi bénh vién, kéo dai thoi gian nam ICU va tang ty
I& tl&r vong. Nguorc lai, tri hodn rat 8ng qud murc cling lam
gia tang viém phdi thd may, teo co hé hap va chi phi diéu
tri. Do d6, viéc xac dinh chinh xac “th&i diém vang” dé rut
6ng la mét trong nhirng quyét dinh khé khan nhat cda bac
st hoi strc than kinh.

Céc chi s6 cai thd may kinh dién vén duoc xay dung cho
bénh nhan suy hé hap do phéi, thudng cé gia tri tién luong
han ché& & bénh nhan than kinh

*Tacgialién hé

M6t s6 thang diém chuyén biét nhu VISAGE, Godet d3
dwoc dé xuat, tap trung vao tri gidc, ho, nudt va dich tiét
duwdng thd. Tuy nhién, cac cdng cu nay con ton tai han ché
vé dd nhay, tinh chi quan va sy thiéu nhat quén gilra cac
quan thé nghién ctru.

Nghién ctru ENIO |13 nghién clru quan sat tié€n ciru da trung
tadm quy mé I&n vé cai thd mday & bénh nhan hoi sirc than
kinh. Cdc mé hinh tién lwgng va thang diém ENIO da duoc
xay dung nham tich hop da chiéu cac yéu t6 nhan khau
hoc, mirc do tén thwong than kinh, kha ndng bao vé duong
th& va cac thong s6 hé hap.

Thang diém ENIO rut gon chi si dung 7 bién s& 1am sang
thiét y&u (nhu ho, nuét, tri giac) thay vi 19 bién s phurc
tap cla thang diém day d, gidp gidm tai viéc thu thap dir
liéu. N6 loai bd sy phu thudc vao cac chi s6 may tha va
xét nghiém chuyén sau (nhw pH mau, ap lwc cao nguyén).
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Kha ndang du doan duy tri & mirc tin cdy vdi dién tich dudi
dudng cong (AUC 0.65), d0 gid tri dé ho tro tién lvong
thanh céng khi rat éng.

Viéc 4p dung thang diém ENIO vao thyc hanh I1am sang tai
Viét Nam can dugc kiém chirng va hiéu chinh do sy khac
biét vé md hinh bénh tat, ngudn lwc chdm séc va quy trinh
hoi strc.

2.901 TUQNG VA PHUONG PHAP NGHIEN cUU
2.1. Thiét k&, thoi gian va dia diém

Nghién ctru md ta hdi ciru, thue hién tai Pon vi Hoi strc
Ngoai, Trung tdm Gay mé Hai sirc, Bénh vién Bach Mai tir
thang 01/2025 dé&n thang 10/2025. Co mau: thuan tién

2.2. b6i twong nghién cliu

Bénh nhan cé tén thuwong n3o, Glasgow <12, thd may xam
nhap >24 gio va dwoc rut NKQ sau khi vurot qua nghiém
phdp thé ty nhién.

Tiéu chuan loai trir: <18 tudi; mang thai; chidn thuwong cot
séng trén T4; hoi stirc sau ngirng tim; hdi chirng Guillain-
Barre; bénh ly hé hdp man; chan thuvong nguwc 1&n; maé khi
quan trudc khi vao khoa.

2.3.Bién s6 va dinh nghia két cuc

Bién s& thu thap gom: tudi, gidi, chadn dodn nhap vién,
bénh nén; chi s6 than kinh (GCS téng va thanh phan, dic
biét GCS van dong va mat nhin theo); cac yéu t6 bao vé
duwdng thd (phan xa ho, phan xa hau hong, kha ndng nuét,
tan suat hut dom); sinh hiéu; khi mau.

K&t cuc: thanh céng hodc that bai trong vong 5 ngay sau
rat éng. That bai bao gom tai d§t NKQ/ma& khi quan cip
cru hodc tlr vong do nguyén nhan hé hip-than kinh.

2.4.Thang diém ENIO rut gon va phan tich théng ké

So v@&i thang diém ENIO day dd, thang diém ENIO rat gon
gdm 7 bién s8, ¢4 thé |am gidm d6 chinh xac tién lwong do
khéng bao gdbm day dd cac bién s6 hé hap va sinh ly hoc.
Mot s6 yéu té danh gid nhu kha ndng ho, nd lwc nuét, phan
xa ndn cdn mang tinh chd quan. ENIO chuwa duogc kiém
dinh rong rdi tén nhiéu quan thé hoi sirc khac nhau, vi vay
chi nén xem 1a céng cu ho tro, khong thay thé hoan toan
danh gid Iam sang toan dién

Phan tich s& liéu bang SPSS 20.0; so sanh trung binh bang
t-test/Mann-Whitney; bién dinh tinh bang Chi-square;
p<0,05 coi la c6 y nghia.

Bang 1. Thang diém ENIO rit gon

Yéuté Piém
Chan thuong so ndo (C6) 8
Nhiét d6 co thé ngay rit 8ng (°C) <36,5 15
Nhiét d6 co thé ngay rat ng (°C) 36,5-36,9 13
Nhiét d6 co thé ngay rat ng (°C) 37,0-37,9 9
Nhiét d6 co'thé ngay rat 6ng (°C) =38 0
Phan xa nén (C6) 19
NG lwc nuét (CO) 8

19

Yéutd Piém
Ho (manh so vé&i yéu/khdng) 27
Tan suat hut dom (<2 [an/gi®) 19
GCSvan dong =6 4

3. KET QUA
3.1. Dac diém chung

Trong 111 bénh nhan, rit NKQ thanh céng 75 (67,6%), that
bai 36 (32,4%). Nam chiém 79,3%. Xuat huyét ndi so |a
nguyén nhan thudong gép nhat (78,4%). Dic biét, 100% bénh
nhan tén thwong hé sau (3/3 ca) déu that bai khi rat 6ng.

Bang 2. Dic diém nhan kh3u hoc va phan loai tén thwong

i RGtNKQ | Rat NKQ 1o o
diom Phan nhém | Thanhcéng| Thét bai ( §1 i1)g
(n=75) | (n=36) n=
Gioi Nam 57 (76.0%) |31 (86.1%)| 88 (79.3%)
tinh N 18 (24.0%) | 5(13.9%) |23 (20.7%)
Xuat h(t:gzt)nol SO | 56(74.7%) | 31 (86.1%)| 87 (78.4%)
Xuat huyét duéi o o o
ohanisaty | 11(147%) | 2(5.6%) |13 (11.7%)
Loai | Chanthuongso o . 0
o nao (181 5(6.7%) | 0(0.0%) | 5(4.5%)
thuong— -
Ténthuonghdsau| 0(0.0%) | 3(8.3%) | 3(2.7%)
Nhdi mdundo | 2(2.7%) | 0(0.0%) | 2(1.8%)
Didangmach | 3 300y | 0(0.0%) | 1(0.9%)
mau nao
Bénh Téang huyét ap o o o
e e 24(32.0%) |18 (50.0%)| 42 (37.8%)

3.2. Cac yéu t6 lién quan dén két qua rut éng

Bang 3.So sanh cac bién s6 1am sang va cin lam sang
gitra hai nhém

Bi&n s& Thanh céng| That bai OR Gié tri
(n=75) (n=36) |(KTC95%) e
GCS M3t 3.00 2.50 0.63 0.027
(Trungvi) | [2.50-4.00] | [2.00-4.00]|(0.42-0.94)| -
GCSVan dong 6.00 5.00 0.41 0.006
(Trungvi) | [5.00-6.00] | [5.00-6.00]|(0.21-0.81)| -
Mat nhin theo o o 0.50
5) 35(46.7%) | 11(30.6%) |, 55"y 19| 0107
Trudc rat éng
Ho khi hit dom . . 0.11
(Manh) 61(81.3%) | 12(33.3%) | ) 1o | <0001
Tan sudt hat o o 5.60
G (< 2h/lan) | 15(20.0%) | 21.(58.3%) | , 7, o | <0.001
Phan xa hau o o 1.52
hong (C) 45 (60.0%) | 25 (69.4%) (0.65-3.53) 0.334
Kha nang nuét o o 0.65
(5 35(46.7%) | 13(36.1%) | 557 46)| 0293
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Bi&n s Thanh céng| That bai OR Gis tri
(n=75) | (n=36) |(KTC95%) e
LAm sang truwdc rut éng
Nhip thé 20.00 18.00 0.97 0.475
(lan/phat)  |[16.00-23.00]([16.00-22.25] (0.89-1.07)|
Nhiét d6 max 37.10 37.20 1.58 0237
(°C) [36.95-37.50]|[37.00-37.92]| (0.76-3.28)|
. 85.00 85.00 0.99
Mach (lan/phit)| o, 5095 00|[73.75-95.001| (0.97-1.02)| ©2°2

GCS Van dong (GCS-M): Pay la yéu t6 than kinh cé y
nghia théng ké manh nhat (p=0.006). Nhém thanh céng
c6 trung vi GCS-M la 6 (lam theo Iénh), trong khi nhém
that bai thap hon. OR = 0.41 cho thay mdi diém ting thém
clia GCS-M lam gidm 59% nguy co that bai. .

Phan xa Ho: Su khac biét la cuc ky 1&dn. 81.3% bénh nhan
thanh céng cé phan xa ho manh, so véi chi 33.3% & nhém
that bai. OR = 0.11 (KTC 95%: 0.05-0.28) chi ra rang bénh
nhan cé ho manh gidm nguy co that bai t&i gan 90% so vdi
ho y&u/khéng ho.

Tan suat hit dom: Nhu cdu hit dom cao (< 2 giv/lan)
I3 mot yéu té tién lwgng that bai manh mé (OR = 5.60,
p<0.001). Viéc ting tiét dom d3i k&t hop vdi kha ndng ho
kém dan dén tic nghén dudng thé va xep phdi sau rit dng
Céac yéu t6 khéng y nghia: Nhip théd, mach, nhiét dé
khéng cé su khac biét gitra hai nhéom.

3.3. Gia tri tién lwong chia thang diém ENIO rat gon
3.3.1. Phén b6 diém ENIO rut gon theo két cuc rut éng

Phan bd diém ENIO rdt gon theo két cuc rut éng

T6ng ENIO rit gon
w
3

Thanh céng That bai

Biéu d6 cho thay diém ENIO & nhém rat 6ng thanh cong
cao hon rd rét so vdi nhém that bai.

Trung vi ca nhém thanh cdng 13 63, trong khi nhém that
bai la 39.

Mac du c6 mét phan chéng 1ap gitta hai nhém, su khac
biét van kha rd rang, cho thay ENIO c6 kha ndng phan biét
t6t két cuc rut 6ng.

3.3.2. buong cong ROCva Dién tich duwdi duwong cong (AUC)

K&t qua phan tich cho thiy thang diém ENIO c6 kha nidng
phan loai t6t gitta nhdm thanh céng va that bai. Dién tich
duéi dwdng cong (AUC): 0.809 (KTC 95%: 0.723 - 0.895).
Mrcy nghia: p <0.001.

Hinh 1. Buéng cong ROC chia thang diém ENIO dy doan
rut NKQ thanh cong

ROC cua thang diém ENIO du doan rdt NKQ thanh céng

1.0

0.8

Q
o
)

o
=
s

D6 nhay (True Positive Rate)

0.2

B = ENIO (AUC = 0.809)
0.0 Ngéu nhién

0.0 0.2 0.4 0.6 0.8 1.0
1 - Do dac hiéu (False Positive Rate)

4. BAN LUAN

4.1. Vé gia tri diém cat (Cut-off) va gia tri cha Thang
diém ENIO

K&t qua nghién cru xac dinh diém cat > 59 1a ngudng toi
uvu dé du bdo thanh céng. Con s6 nay kha twong dong véi
cac bdo cdo qudc té gan day. Vi du, nghién clru cla Zhang
et al. (2025) trén tap chi Frontiers in Neurology ghi nhan
trung vi diém s8 ENIO & nhém thanh céng 13 59 (IOR 46.8-
70.5). Sy trung hop nay cling ¢d tinh virng chac cla thang
diém ENIO qua cac quan thé nghién cru khac nhau.

Trong nghién ciru cla Zhang et al., thang diém ENIO
khéng tim thay su khac biét cd y nghia théng ké gitta nhdm
thanh cdng va that bai (p=0.064), trong khi nghién ctru cla
chung t6i lai cho thdy khad nang phan loai rat tét (AUC =
0.809, p<0.001). Sy khac biét nay cé thé duwoc giai thich
b&i déc di€m mau nghién ctru: mau ctia ching toi cé ty lé
bénh nhan Xuat huyét ndi so (ICH) rat cao (78.4%). Bénh
nhan ICH thuong cé dién bién tri gidc dao déng nhung
chtrc ndng than ndo (ho, nuét) cé thé dugc bao tén tét
hoac phuc hoi tét.

4.2.Vaitro ciia GCS Van déng va Phan xa Ho

Phan xa ho manh (OR 0.11 cho that bai): Ho manh gitp
téng xuat dom d3i, ngdn nglra xep phdi va viém phéi hit. K&t
qua nay tuong déng véi nghién cliru cia Smina va Duan,
cho thdy ho y&u lam tang nguy co that bai gap 4-9 [an.

GCS Van dong (OR 0.41): Viéc bénh nhan lam theo Iénh
(GCS M=6) la chi ddu quan trong nhat cla tri gidc. N6
khoéng chi phan dnh su thirc tinh cdia vé ndo ma con gian
ti€p chirng té su toan ven cla cac dwong dan truyén than
kinh van déng, lién quan mat thiét dén kha nang phdi hop
co nudt va co hd hap. Trong khi téng diém GCS cé thé bj
nhiéu do dit dng (khong néi duoc) hodc swng né mat,
GCS van dong |a chi s6 trung thyc nhat.

= Crossrefd 18 F
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4.3. Han ché ctia nghién ctru

Nghién ciru dwoc thyc hién tai mét trung tdm don 1é véi c&
mau con han ché&. Mét s6 bién 1am sang nhu strc ho va nhu
cau huit dom con mang tinh chd quan, phu thudc ngudi
danh gid. Ngoai ra, gia tri ng dung réng rdi clia thang
diém ENIO hién van can dugc kiém dinh thém théng qua
cac nghién ctru déc 13p trén nhiéu quan thé bénh nhan va
trung tdm hoi sirc khac nhau

4.4. Khuyén nghi l1am sang

Thang diém ENIO nén dugc st dung nhu mét cdng cu hd
tro trong danh gid kha nang rat 6ng ndi khi quan, khéng
nén st dung don déc ma can phdi hop vadi danh gid 1am
sang toan dién & bénh nhan tén thwong ndo, dac biét chd
trong danh gia khd nang bao vé dudong thd trudce rat 6ng,
bao gdbm phan xa ho, nhu cau hat dom, phan xa nén va
kha ndng nuét. Nén than trong hon khi chi dinh rat 8ng &
nhém bénh nhan tén thuong hé sau hodc c¢6 diém GCS
van dong thap do nguy co that bai cao hon. Ngoai ra can
c6 thém cac nghién ctru da trung tam véi c& mau Ién hon
dé kiém dinh thém gid tri tién lwong va tinh ’ng dung 1am
sang cla thang diém ENIO tai Viét Nam.

5. KET LUAN

Nghién c?u trén 111 bénh nhan tén thwong so n3o tai don
vi HBi stre tich cwc d3 chirng minh tinh kha thi va gid tri
IAm sang cua viéc dp dung thang diém ENIO trong tién
lwgng rut 6ng ndi khi quan. Dac diém nhém bénh: Ty 1é
that bai rut éng twong d6i cao 13 32.4%. Cac yéu t6 lién
quan chat ch& nhat d&n thanh céng |13 kha ndng ho manh,
tan suat hut dom thap va diém GCS van dong cao. Thang
diém ENIO rut gon la cdng cu tiém ndng hd tro cho quyét
dinh rat 8ng NKQ & bénh nhan tén thuong so ndo. Nén
phéi hop ENIO v&i dénh gid 1am sang, dac biét phan xa ho
va GCS van doéng, dé rut quyét dinh rut NKQ & bénh nhan
tén thuong so ndo.
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