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TRACHEAL EXTUBATION IN PATIENTS UNDERGOING BRAIN TUMOR RESECTION

Do Thanh Hoa', Ngo Van Dinh’
1108 Military Central Hospital-No. 1B Tran Hung Dao, Hai Ba Trung Ward, Hanoi City, Viethnam

Received: 02/04/2026
Reviced: 21/05/2026; Accepted: 18/06/2026

ABSTRACT

Objectives: To evaluate the effectiveness of neuromuscular recovery and the adverse effects of
sugammadex in reversing rocuronium-induced neuromuscular blockade in patients undergoing
brain tumor resection.

Methods: A prospective descriptive study was conducted on 30 patients undergoing brain tumor
resection at 108 Military Central Hospital from October to December 2025. General anesthesia
was induced and neuromuscular blockade was achieved with rocuronium. Neuromuscular
function was monitored using a TOF-Watch. At the end of surgery, sugammadex at a dose of 2 mg/
kg was administered when the second twitch (T2) appeared in the train-of-four (TOF) stimulation.
TOF ratios, hemodynamic parameters (heart rate, blood pressure), respiratory parameters (SpO,,
respiratory rate), time to tracheal extubation, and adverse events were recorded.

Results: The mean total dose of rocuronium was 222.54 + 8.58 mg. The recovery times from T2
to TOF ratios of =20.5, 20.7, and 20.9 were 1.35 = 0.36 minutes, 1.93 = 0.42 minutes, and 2.46 +
0.62 minutes, respectively. The mean time to tracheal extubation was 24.30 = 2.57 minutes. All
patients were fully awake after surgery. One patient developed bradycardia after sugammadex
administration. No cases of residual or recurrent neuromuscular blockade were observed, and no
significant respiratory or cardiovascular adverse effects were detected.

Conclusion: Sugammadex provides rapid reversal of rocuronium-induced neuromuscular
blockade, facilitating early tracheal extubation after brain tumor surgery.
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TOM TAT
Muc tiéu: Danh gia hiéu qua hoi phuc gian co'va céc tac dung khéng mong mudn clia sugammadex
khi giai gidn co rocuronium & bé&nh nhan phiu thuat u néo.

Phuwong phap nghién ctvu: Nghién cliu tién cliru, mé ta dugc tién hanh trén 30 bénh nhan phau
thuat u néo tai Bénh vién Trung wong Quan doi 108 trong thodi gian tir thang 10/2025 dén thang
12/2025. C4c bénh nhan dugc gdy mé toan thé va sty dung thudc gidn cd rocuronium, theo déi bang
may TOF-Watch. Sugammadex dugc sl dung vdi lidu 2 mg/kg tai thoi diém xuat hién dap ¢ng T2
trong chudi 4 kich thich TOF. Theo déi céc chi s6 TOF, huyét déng (mach, huyét ap), hd hap (SpO,,
tan s6 thd), thai gian rat 6ng ndi khi quan va cac tac dung khéng mong mudn.

Két qua: Téng lidu rocuronium sl dung trung binh (4 222,54 + 8,58 mg. Thdi gian hdi phuc gian co
tir T2 dén khi TOF dat 20,5; 20,7 va 20,9 lan lugt La 1,35 = 0,36 phut; 1,93 + 0,42 phdt va 2,46 = 0,62
phut. Thai gian rat 6ng ndi khi quan trung binh 1a 24,30 * 2,57 phdt. TAt ca bénh nhan déu tinh tao
hoan toan sau phau thuat. Ghi nhan 1 trudng hgp xuat hién nhip chadm sau tiém sugammadex,
khéng cé truding hop téi gidn co sau mé va khéng phat hién céc tac dung phu dang ké trén hé ho
h&p va tuan hoan.

K&t luan: Trong nghién cltu, sugammadex co tac dung hdi phuc gian co nhanh va tao diéu kién
thuén loi cho rut 6ng ndi khi quan sém ngay tai phong mé.

Tir khéa: Phau thuat u ndo, sugammadex, giai gian co.

1. DAT VAN BE

Ph4u thuat u ndo & mét trong nhitng phau thuat (6n, co
tinh chat phic tap cao. Trong gdy mé cho phau thuat u
nao, viéc strdung thudc gian co déng vai trd thiét yu nham
tao diéu kién thuan lgi cho d&t 6ng ndi khi quan va duy tri
diéu kién phau thuat t8i uu [1]. Rt 6ng ndi khi quan sém
sau phau thuat u ndo cé y nghia quan trong trong danh gia
s@m tinh trang than kinh clia bénh nhan, dong thoi gop
phan lam gidm cac bién ching hé hap nhu nhiém trung
dudng ho hdp do thd may kéo dai sau md. Didu nay dat ra
yéu cau can hda giai gian co kip thoi va hiéu qua ngay sau
khi k&t thuc phau thuat. Tuy nhién, tén du gidn co sau md
van |3 mét van dé dang quan tam, vdi ty & dugc bao cdo
tir 44-57%. Ton du thudc gidn co cd thé gay ra nhidu bién
chirng trén hé ho hap va tim mach; khoang 30% bénh nhan
sirdungthudc gian cd cé biéu hién suy gidm chirc nang ho
hép, tham chilam nang thém tinh trang phtu ndo [2]. Do dé,
viéc danh gia chinh xac mic dé ton du gian cao cling nhu
lwa chon phuong phap héa giai phu hop sau phau thuéat
u néo la hét strc can thiét [2]. Sugammadex la thubc giai
gidn co'thé hé mdi, cé kha nang héa gidi nhanh va chon loc
céac thudc gian co aminosteroid, dac biét la rocuronium.
Viéc ¢ng dung sugammadex giup rat ngdn thoi gian hoi

*Tac gia lien hé

phuc gian co, giam tén du gian co va tao diéu kién thuén
loi cho rat 8ng ndi khi quan sém, gép phan nang cao dé
an toan cho bénh nhan sau phau thuat u ndo. Nghién ctiu
nay dugc thuc hién nham danh gia hiéu qua héa giai gian
co rocuronium bang sugammadex va cac tac dung khong
mong muén clia thudc & bénh nhan phau thuat u nio.

2. OI TWONG VA PHUONG PHAP NGHIEN cU'U
2.1. Béi twgng nghién ciru

Nghién cltu dugc ti€n hanh trén 30 bénh nhan c6 chi
dinh phau thuat u néo tai khoa Gay mé Héi stic, Bé&nh
vién Trung wong Quan doi 108. C4c bénh nhan c6 dd tudi
=15 tudi, phan loai ASA I-ll theo Hiép hoi Gay mé Hoa
Ky, Mallampati |, BMI <30 kg/m?. Thoi gian nghién ctru tir
thang 10/2025 dén thang 12/2025.

2.2. Phwong phap nghién ctru:
Nghién clru tién clru, can thiép khong doi ching.
2.3. Phwong tién va dung cu:

- May gdy mé Aisys-CS2 kém monitor da thong so cua
Phan Lan.
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- Bdm tiém gay mé néng do dich TCI, may do d6 mé sau BIS.
- C")ng NKQ thuong cac cd.

-Thudc gay mé va giam dau: Thubc gidn cad Esmeron 10mg/
ml (Rocuronium), Sugammadex (Bridion) 200mg/2ml,
Propofol 10mg/ml, Fentanyl...

- Cac phuong tién, thudc hoi sirc cép clu.
- TOF watch, ddng ho theo déi thai gian.
2.4. Quy trinh ti€n hanh:

- Bénh nhan dugc tham kham va danh gia truéc phau
thuat, phan loai ASA va Mallampati. Hai dudng truyén tinh
mach ngoai vi va huyé&t ap xam l&n dugc thiét lap. Theo dbi
cac chi s6 sinh tén, lAp dién cuc TOF va BIS theo dung vi
tri khuyén céo.

- Khai mé: BN duogc thd oxy 100 % qua mask. Tiém cham
céc thudc theo th tu: Fentanyl 3 mcg/kg; Propofol TCI
3,5-4 mcg/ml; Esmeron 0,6 mg/kg.

- Duy tri mé véi Propofol TCI Cp 3,5 — 4 mcg/ml, Fentanyl
2-3 mcg/kg/h, Esmeron 0,3mg/kg/h duy tri BIS dat 40-60.

-K&tthuc phauthuat:Danhgia tinh trang BN khéng cé tinh
trang phu nédo, khdng c6 mat mau l8n trong phau thuat.
BN dugdc gidm dau t6t. Giai gian co bang sugammadex
2mg/kg tai thoi diém TOF = 2, theo déi do TOF 15 giay/lan
cho dén khi bénh nhan tinh, thd t6t véi Vt > 8 mU/kg ; SpO,
>95% valamtheoy lénh, TOF>0,9, BIS > 90, thi rat 6ng noi
khi quan, thoat mé.

3. KET QUA NGHIEN cU'U

3.1. Pac diém chung ctiia bénh nhan nghién ctru

2.5. Cac chi tiéu theo doi va danh gia:

- Dac diém BN: tudi, gidi, chiéu cao, can nang, BMI, dac
diém u nao.

-D&c diém phAu thuat: Thai gian gdy mé. Thai gian rdt 8ng
ndi khi quan: khi giai gidn cg dén khi bénh nhan rat 6ng
noi khi quan, thoat mé hoan toan. Thai gian phau thuat:
tinh t lic rach da dén két thuc phau thuat. Téng lieu
rocuronium, propofol.

- Pac diém hoi phuc gian co: thoi gian tir liéu gian co cudi
dén khi TOF dat 0,5, thai gian khi TOF dat 0,7, thdi gian khi
TOF dat 0,9. Gié tri TOF tai céc thoi diém 70, T1, T2, T3, T4,
T5, 16, T7, T8, T9, T10, T11, T12, T13, T14 tuong Ung cac
thai diém trudc gii gidan co va sau giai gian ca 15 giay, 30
gidy, 1 phut, 2 phuat, 3 phut, 4 phdt, 5 phut, 6 phdt, 8 phut,
10 phut, 20 phut, 30 phut, 1 gid, 2 gio.

Tiéu chi danh gid tac dung khéng mong mudn cua
sugammadex: theo déi dién tim qua mornitor tai dao trinh
DI, theo dai lién tuc huyét ap déng mach trén monitor,
, theo doi tan s6 thd, thay déi SpO,, cac tac dung khong
mong muén khac: budn nén, nén, tang ti€t, mach cham,
rét run, khdé miéng, dau dau...

S8 lieu dugc xir ly bang phan mém SPSS 22.0: S6 liéu
dugc x¢ ly bAng phan mém SPSS 22.0. Cac bién dinh
lwvong dugc trinh bay dudi dang trung binh £ dé léch
chuan. Céc bién dinh tinh dugc biéu dién dudi dang tan
s6 vaty l& phan tram.

Bang 1. Dac diém ctia nhém BN nghién ctru

_Tuéii Ch_i‘éu cao Cén nang _BMI Gidi tinh Vitriu
X+SD X+SD X+SD X+SD
Min-Max Min-Max Min-Max Min-Max N n (%) |[Nam n (%) | U ngoai truc n (%) | U trong truc n (%)
54,28+12,34 160,22+6,89 58,12+6,83 22,56+2,45
15-79 152-178 52-76 17,82-28,32 | 18(60) | 12(40) 20(86,7) 10(33,3)
Nhéan xet:A,C\ac BN co do tudi tir 15 dén 79, n¥ nhiéu haon Thai gian dat TOF = 0,7 1,9320,42
nam, da s6 la u ngoai truc.

Thoi gian Min- Max| Gia tri X+ SD

Thai gian gay mé (phut) 124- 672 | 260,06 + 62,13

Thoi gian phau thuét (phut) 94 -640 |230,15+62,17
Thai gian rat 6ng ndi khi quan (phuat)| 16-26 | 24,30 2,57
Téng lugng propofol (mg) 800-2000(1602,28 + 72,5

Téng lugng rocuronium (mg) 70-240 | 222,54 + 8,58

Nhan xét: Thoi gian gdy mé trung binh 260,06 + 62,13 phut,
thoi gian rat 6ng ndi khi quan trung binh la 24,30 * 2,57
phut, téng luong rocuronium sir dung la 222,54 + 8,58 mg.

Bang 3. Hiéu qua giai gian co (X £ SD)

Nhan xét: Thoi gian trung binh héi phuc gidn co tir T2
dén khi TOF dat 0,5; 0,7; 0,9 lan lugt la 1,35+0,36 phut,
1,93+0,42 phut, 2,46+0,62 phut.

Bang 4. C4c tac dung khdng mong muén

Cac bién chirng Sébénhnhan(n) | Tylé%
R&i loan nhip tim 0 0
Nhip cham 1 3,33
Co th4t phé& quan 0 0
Dj tng 0 0
Tai gian co 0 0

Chi tiéu Két qua

Thai gian dat TOF 20,5 1,35%0,36

Nhan xét: Huyét ap, tan s6 tim, tan s6 thd, dé bdo hoa
oxy khéng ghi nhan bat thudng tai céc thai diém theo doi.
Tac dung khéng mong muén gap vdi ty lé mach cham co
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1 bénh nhan chiém 3,33%. Khong c6 trudng hgp nao tai
gian co sau gidi gian co, khéng cé bénh nhan nao di ng,
budn nén, ndn, tang tiét hay co that phé& quan.

4. BAN LUAN

Rut 6ng ndi khi quan sém trong gdy mé phau thuat u nao
chiu anh hudng bdi nhiédu yéu té khac nhau. Theo nghién
cltu cila Logman Khalafov va céng su (2025), khéng ghi
nhan méi lién quan gitra loai khéi u cling nhu vi tri khéi u
(trén hay dudi [au ti6u ndo) véi quyét dinh rat 8ng ndi khi
quan sdm hay mudn tai don vi hoi sic tich cuc [3]. Tuy
nhién, moét sé tac gia khac nhu Gupta va cong sy (2021)
cho réng viéc theo ddi sau mé tai ICU can duogc can nhéc
dua trén dac diém khéi u va vi tri tdn thuong [4]. K&t qua
nghién cru clia Gaudet va cong sy’ (2024) cho thay rut 6ng
néi khi quan sdm mang lai nhiéu lgi ich, bao gdbm giam
ty l& bién c6 bat lgi, rat ngén thai gian ndm vién va gidm
chi phi diéu tri. Tac gia cling nhan manh vai trd ctia chi s6
khéi co thé (BMI) nhu mot yéu t6 dnh hudng dén két qua
sau phau thuat [5]. Mot nghién cttu hoi cliiu tai Bénh vién
Cleveland cho thay, & nhitng bénh nhan phau thuat mé
s0 vung dudi [Bu tiéu n&o, viéc khong rut dugc 8ng ndi khi
quéan sédm c6 lién quan dén diém ASA cao hon, thdi gian
phau thuat kéo dai, lwuong mau mat nhiéu hon va thoi gian
nam vién dai hon. Pong thdi, cac tac gia cling khang dinh
rut 8ng ndi khi quan sdm ngay tai phong hoi sic 1a kha thi
& nhom bénh nhan nay. Nhan dinh nay phu hop véi cac
nghién cu trude dé cua Caiva cong su (2013, 2016) cling
nhu Cata va cOng su (2011) [6]. Trong cac phén tich nay,
mat mau trong phau thuat duoc xac dinh la yéu t6 quan
trong anh hudng dén kha nang rat 6ng sém.

Trong gay mé cho phau thuat u ndo, phuong phap vé cam
c6 vai trd then chét trong viéc kiém soat hau phau. Muc
tiéu dat ra & ddm bao théng khi va trao déi khi day du,
dong thdi duy tri gidn co sau trong sudt qua trinh phau
thuat nhdm tranh phu ndo va cac phan xa b4t lgi. Cac
yéu t6 nhu gidm dau thich hgp, han ché st dung opioid
tac dung dai, gdy mé tinh mach kiém soat ndng do dich
thién hoi phuc than kinh va tao diéu kién thuan Loi cho
rat dng nodi khi quan sém ma khéng lam tang ap luc noi
s0. P& phuc hdi nhanh phan xa bao vé clia thanh quan
sau phau thuat, cac opioid tadc dung ngan thudng duoc
uu tién str dung do it gay Ur'c ché kéo dai cac phan xa nay.
Mé&c du vay, viéc sir dung céac thudc ho morphin khong
phai la chéng chi dinh tuyét déi va phu thudc vao danh
gia clng nhu quyét dinh clia bac si gdy mé. Céac opioid
tac dung ngan nhu fentanyl va déc biét la remifentanil da
dugdc chirng minh [a c6 thé sirdung an toan trong bdi canh
nay [3]. N6i chung, can sir dung cac thudc gay mé, gian co
theo chigdu hudng dam bao c6 su hdi phuc nhanh nhung
can dadm bao du dd mé, gidn co sau trong qua trinh phau
thuat nhdm tranh phan xa tang nhip tim, tang huyét ap,
t&ng nguy cad chay mau vét mé. Gay mé nong gay ra nhiéu
bat lgi trong qué trinh phau thuat, dac biét khi thuc hién
phau thuat gay tang 4p luc noi so.

Sau phau thuat u nao, viéc lap k& hoach phuc hdi sém
phan xa thanh quan (a rat can thiét nhdm bao vé dudng
thd sau rat 6ng ndi khi quan [3]. Nguy co hit phai dich
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sau md c6 thé dugc giam thiéu néu bénh nhan dudc dat
& tu thé ndm nghiéng va dau cao nhe. Trudc khi rat 8ng
néi khi quan, can huat sach vung thanh quan va danh gia
day du su hdi phuc clhia cac phan xa bao vé. Tuy nhién, sy
suy gidm mét phan phan xa déng thanh quéan cé thé kéo
dai dén hai gi® sau rat 8ng, ngay ca khi thoi gian gdy mé
khéng qua dai. Do do, viéc giai gidn co day dd va hiéu qua
sau phau thuat déng vai trd dic biét quan trong, nhat (4
& bénh nhan cao tudi - nhém c6 nguy co cham hbi phuc
phan xa bao vé duong tha.

Hiéu qua gidi gian co

Trong nghién clru nay, téng lidu rocuronium st dung trung
binh la 222,54 = 8,58 mg. Rocuronium dugc dung vdi liéu
khd&i mé 0,6 mg/kg dé dat 6ng ndi khi quan, sau dé duy tri
nham dam bao diéu kién phau thuat t6i uwu. Rocuronium
la thudc gian co khong khir ci'c nhém aminosteroid, c6 cg
ché tac dung thong qua su canh tranh vdi acetylcholine
tai thu thé nicotinic sau synap, tif d6 (c ché& dan truyén
than kinh — ca. Viéc duy tri mic gian ca sau (T4/T1 = 0)
gilip kiém soat dudng thd, théng khi nhan tao thuan Lgi va
t6i wu hda phau trudng, dic biét trong cac phau thuat vi
phau than kinh.

K&t qua nghién cttu cho thay thoi gian hdi phuc gian co
tlr T2 dén khi TOF dat =0,5; =0,7 va =0,9 |an luot 1& 1,35 =
0,36 phut; 1,93 + 0,42 phut va 2,46 = 0,62 phat. Cac két
qua nay tuong dong véi nghién clu ctia Ozlem Sacan va
cong su, ghi nhan thoi gian hoi phuc gian co trung binh 1a
107 = 61 gidy [7]. Nghién cltu clia Bon-Wook Koo va céng
sy (2016) cling cho thay thoi gian hoi phuc gian co sau hoa
giai bang sugammadex la 2,5 = 1,3 phut [8]. Thdi gian tu
khi ngirng thudc mé dén khi hoi tinh trong nghién cltu cua
chung t6ila 24,30 = 2,57 phut. Nhirng két qua nay cho thay
sugammadex mang lai hiéu qua hoéi phuc gian co nhanh
va 6n dinh, thdi gian phau thuat trong nghién ciiu dao
dong rong (94-640 phdt), phan anh tinh khéng déng nhat
clia mau nghién ctu. Tuy nhién, th&i gian hdi phuc gidn co
sau st dung sugammadex van tuong déi ngdn va it bién
thién. Diéu nay goi y hiéu quéa clia sugammadex c6 thé it
bi &nh hudng bai thdi gian phau thuat, mac du can nghién
clu véi ¢8 mau [6n hon dé khdng dinh. Sugammadex (&
mot dan xuat cyclodextrin, cé kha nang tao phic bén virng
theo ty [& 1:1 vd&i cac thubc gidn co aminosteroid, d3c biét
la rocuronium. Co ché nay giup loai bo nhanh cac phan tir
gian co'ty do khadi huyét tuong, tir dé dao ngugce tinh trang
gian co sdu mot cach hiéu qua va han ché nguy ca téi gian
co [8]. Ngoai hiéu qua ldam sang, sugammadex con cé vai
trd quan trong trong cac tinh huéng cap cltu nhu “khdng
thé dat néi khi quan va khéng thé thdng khi”.

Tac dung khéng mong muén

V& anh hudng l&n hé tuan hoan, nhip tim clia cac bénh
nhan trong nghién cu nhin chung én dinh sau khi giai gian
co bang sugammadex. Chi ghinhan 1 trudng hgp xuét hién
nhip cham, cé thé lién quan dén t8c do tiém thudc nhanh
hoac phan xa phé giao cam. K&t qua nay tuong dong vdi
nghién ctu clia Ozlem Sacan va cong su (2007), trong dé
nhom st dung sugammadex khong ghi nhan bién dai nhip
tim dang ké, trai ngugc vai xu hudng tang nhip tim & nhém
neostigmine két hgp atropine [7]. Huyét ap trung binh cuia
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bénh nhan trong céc thoi diém theo déi sau giai gian co
déu 6n dinh. Nhan xét nay phu hop véi két qua clia Bon-
Wook Koo va cong su (2016), cho thdy sugammadex it anh
hudng dén huyét dong [8].

Ngoai ra, cac bién chitng sau phau thuat than kinh c6 thé
rat da dang, bao gom chay mau, tran khi ndi so, co giat, mé
sadng, nhiém trung va cac yéu 8 lién quan dén tudi. Ty &
bién ching dugc béo céo trong y van dao dong tir 2-20%
[2]. Tuy nhién, trong nghién cltu clia chung t6i, khong ghi
nhan trudng hgp nao gap bién ching sau mé, cho thay
phuong phap nay co tinh kha thiva an toan.

Khéng ghi nhan trudng hop téi gian co sau giai gian co
trong nghién clu. Diéu nay phu hgp vdi co ché tac dung
déac hiéu cua sugammadex trong viéc tao phirc 6n dinh vdi
rocuronium. Ngoai mot truong hgp nhip chadm chiém 3,33%,
khong ghi nhan céac tac dung khong mong mudén khac nhu di
(ng, budn ndn, ndn, tang tiét hay co that phé quan.

5. KET LUAN

Hoa giai gian co rocuronium bing sugammadex vdi lidu
2 mg/kg & bénh nhan ph3u thuat u ndo cho hiéu qua hoi
phuc gian cd nhanh, thdi gian dat TOF >0,9 trung binh la
2,46 = 0,62 phat. Thoi gian rat 8ng ndi khi quan trung binh
& 24,30 = 2,57 phat. Trong nghién cltu, chua ghi nhan bién
c6 nghiém trong anh hudng trén tuan hoan, hé hap, khéng
ghi nhan trudng hop tai gidn co sau phiu thuat.
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