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ABSTRACT

Objective: To compare the effects of Phenylephrine and Ephedrine on hemodynamic
parameters (measured by the FloTrac system) and cerebral oxygen saturation during
spinal anesthesia in elderly patients undergoing hip surgery.

Subjects and methods: 92 patients aged = 60 years, ASA physical status I-lll,
scheduled for hip arthroplasty under spinal anesthesia were enrolled and randomized
into two groups. The PE group (47 patients) received prophylactic Phenylephrine infusion
at 12.5 mcg/min and bolus doses of 50 mcg to treat hypotension. The E group (45
patients) received prophylactic Ephedrine infusion at 1 mg/min and bolus doses of 4 mg
for hypotension. Hemodynamic parameters were monitored using the FloTrac system,
and cerebral oxygen saturation was measured by INVOS at baseline, after spinal
anesthesia, after surgical positioning, every 5 minutes during surgery, and 10, 20, 30
minutes postoperatively.

Results: Heart rate, cardiac output, and cerebral oxygen saturation in both hemispheres
were lower in the PE group compared to the E group at most time points. Mean arterial
pressure, diastolic blood pressure, and systemic vascular resistance were higher in the
PE group at the start of drug administration.

Conclusion: Phenylephrine maintained comparable systolic blood pressure, increased
mean arterial pressure and diastolic blood pressure more rapidly, elevated systemic
vascular resistance, and significantly reduced heart rate, cardiac output, and cerebral
oxygen saturation in both cerebral hemispheres compared to Ephedrine.

Keywords: Phenylephrine, Ephedrine, cardiac output, systemic vascular resistance,
cerebral oxygen saturation.
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SO SANH TAC DUNG GIJ’A PHENYLEPHRIN VO'I EPHEDRIN LEN MOT SO
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SONG TREN BENH NHAN CAO TUOI THAY KHO'P HANG
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TOM TAT
Muc tiéu: So sanh tac dung giita Phenylephrin véi Ephedrin 1&n mot s6 thong sé huyét

doéng (do bang hé thong FloTrac) va do b&do hoa oxy néo trong gay té tly song trén bénh
nhan cao tudi phau thuat vung khép hang.

P&i tuong va phuong phap: 92 bénh nhan = 60 tudi, phan dé ASA I-lll, phau thuat thay
khdp hang dudi gay té tay séng, chia thanh 2 nhém. Nhém PE (47 bénh nhéan) dy phong
ha huyét 4p bang Phenylephrin ligu 12,5 mcg/phut, diéu tri bang lidu bolus 50 mcg. Nhém
E (45 bénh nhan) du phong ha huyét 4p bang Ephedrin lidu 1 mg/phut, diéu tri bang ligu
bolus 4 mg. So sanh bién ddi cia mot s6 théng s& huyét déng theo déi bang hé théng
FloTrac va dod b&do hoa oxy ndo bang may INVOS tai cac thdi diém trudc gay té, sau gay té
tly séng, sau tu'thé& nghiéng phau thuat, trong phau thuat méi 5 phat dén khi k&t thuc phau
thuat, sau phau thuat 10, 20, 30 pht.

Két qua: Tan s6 tim, cung lwgng tim va do bao hoa oxy ca 2 ban cau ndo clia nhdm PE thap
hon nhém E tai hau hét thoi diém nghién cu; huyét 4p trung binh, huyét ap tdm truong
va stic cdn mach hé théng & nhém PE cao hon nhém E tai thdi diém bat dau dung thudc.

K&t luan: Phenylephrin duy tri huyét 4p tdm thu tuong duong, tang huyét ap trung binh va
huyét ap tdm trwong nhanh haon, tdng sirc can mach hé thong, giam rd rét tan sé tim, giam
cung lugng tim, gidm do bao hoa oxy ndo & ca hai ban cau dai no khi so véi Ephedrin.

Tr khéa: Phenylephdrin, Ephedrin, cung lugng tim, sifc can mach hé thong, do b&o hoa
oxy nao.

1. DAT VAN DE

Trong b6i canh dan s6 gia hda, phau thuat thay khép
héang ngay cang pho bién & bénh nhan (BN) cao tudi.
Phuong phap vo cam chu yéu la gay té tay song, tuy
nhién ha huyét ap (HA) sau gay té tly séng & mot
bién ching thudng gap, véity & dao dong tir 16-72%
[1-2]. N&u khong duogc xtr tri ding va kip thai, ha HA
c6 thé gay giam tudi mau cho céc co quan dich nhu
tim, nao, than..., dac biét trén nhém BN cao tudi,
dan dén nguy co thiéu mau ndo, mé sang sau mo,
kéo dai thoi gian hoi phuc va/hoac tang ty L& tir vong
[3-4]. Ephedrin va Phenylephrin & 2 thuéc co mach
dugc st dung pho bién dé diéu tri ha HA trong gay
té tay song. Tuy nhién, 2 thudc nay c6 co ché tac
dung khac nhau: Ephedrin tac déng l&n ca thu thé

*Tac gia lién hé

alpha va beta, trong khi Phenylephrin chd yéu
chat chd van alpha [3]. Mac du hiéu qua nang HA
clla ca hai da dugc chirng minh, song anh hudng cu
thé cuia thudc lén céac chi s8 huyét déng nang cao:
cung lugng tim (CO), chi s6 tim (Cl), stfc can mach
hé théng (SVR) cling nhu tudi mau ndo - danh gia
qua do bao hoa oxy (rSO,) bang cong nghé NIRS - &
BN cao tudi van chua dugc nghién ctru day du. Vi
vay, nghién c*u nay dugc thuyc hién véi muc tiéu so
sanh tac dung gitra Phenylephrin v&i Ephedrin én
huyét dong (do bang hé théng FloTrac) va d6 bao hoa
oxy nao trong gay té tdy séng trén BN cao tudi phau
thuat vung khép hang.
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2. POITUONG, PHUONG PHAP NGHIEN CUU

92 BN c6 chi dinh thay khé&p hang dudi gay té tay
séng, gidm dau sau phau thuat bang catheter ngoai
mang clng, tai Bénh vién Trung uong Quan doéi 108,
tirthang 1/2024 dén thang 5/2025. Cac BN dugc du
phong va diéu tri ha huyét ap theo 2 nhém: nhém PE
(47 BN) str dung Phenylephrin; nhém E (45 BN) st
dung Ephedrin.

2.1. Dai twgng nghién ciru

- Tiéu chuén lua chon: BN c6 tudi = 60, ASA I-ll,
hematocrit trudc md = 30%, hemoglobin = 100 g/l,
tan s6tim =60 An/phat, dongy tham gia nghién cliu.

- Tiéu chuan loai trir: BN ¢4 r6i loan nhip tim, bénh
ly van tim, suy tim dang diéu tri; tién s di &'ng vGi
thudc té, thudc Ephedrin va Phenylephrin; cé bénh
ly tdm than kinh, dot quy ci; chéng chi dinh gay té
thy song.

- Tiéu chuén dua ra khoi nghién cru: BN mat mau >
1000 ml, BN phai chuyén phuaong phap gay té hoac
gay mé, phau thuat, BN bi ngd doc thudc té.

2.2. Phuong phap nghién ctru

- Phuong phép nghién ctru: tién clru, can thiép ld&m
sang, c6 déi chung.

- Thudc, phuong tién nghién clru:

+ Thu6c co mach: Ephedrine aguettant 30 mg/ml,
Phenylephrine aguettant 50 mcg/mL.

+ Thu6c gay té tly séng: Marcain ti trong cao 5 mg/
ml, Fentanyl 0,05 mg/mL.

+ Céc thudc hoi sirc cap cru khéac: Adrenalin, Lipid
20%...

+ Monitor theo d6i da thong s6 clia hang GE, cam
bién va may theo déi CO FloTrac thé hé 4 clia hang
Edwards, may do rSO, INVOS va dién cuc dan, bom
tiém dién B.Braun.

+ Céac phuaong tién khac: kim gay té tiy séng 25G,
catheter ngoai mang cing, éng dat ndi khi quan,
béng ambu, bom tiém khi mau...

- Cac budc tién hanh: BN & 2 nhém déu dudc chuan
bi va ti€n hanh té tly song va dat ngoai mang cing
giam dau sau m8 nhu nhau. BN dugc kham tién mé,
diéu chinh céc réi loan, bu mau trudc mé (néu can).

Tai phong m&: BN dugc lap theo dbi dién tim, do HA,
SpO,. Bat dudng truyén tinh mach bén tay déi dién
bén phau thuét, dich truyén huyét thanh méan 0,9%,
khéa 3 chac. Th& oxy gong kinh 3 lit/phut.

Déan cam bién theo dbi rSO, ndo 2 bén mat trudc
vung tran BN, do mure rSO, nén (thai diém TO0).

Dat catheter dong mach xam l&n tai vi tri déng mach
quay, két ndivai hé théng FloTrac/Vigileo, hiéu chuén
may. Dat catheter tinh mach canh trong.

Quan ly truyén dich theo dich: truyén dich tinh thé
v@i dich SVV > 13%.

Chuyén BN sang tu thé ngbi, dat catheter ngoai
mang cing tai vj tri khe gian dét L3-L4, gay té tay
séng khe L2-L3, lieu Marcain heavy 0,12 mg/kg +
Fentanyl 0,02 mg. Danh gia hiéu qua gay té bang
test nhiét lanh, khi ngang mic chi phdicam giac cua
khoanh doan tay T10, chuyén BN sang tu thé phau
thuat (nghiéng trai hoac nghiéng phai).

Theo déi lién tuc chi s6 rSO, bang may INVOS, cac
thong sé huyét déng (CO, CI, SVV, SVR, HA trung
binh, HA tdm thu, HA tam truong, SpO,, tan s6 tim)
bang hé théng may FloTrac va monitor GE.

- Kiém soat HA: khi chuyén tu thé BN, b4t dau s
dung thuéc co mach duy tri, dirng tai thoi diém
déng co. Nhém PE du phong ha huyét 4p bang
Phenylephrin liéu 12,5 mcg/phut, diéu tri bang liu
bolus 50 mcg. Nhém E du phong ha huyét 4p bang
Ephedrin lidu 1 mg/phat, diéu tri bang lidu bolus 4
mg. N&u nhip tim cham (< 50 lan/phut), tiém tinh
mach Atropin 0,5 mg.

- Cac mdc thai gian theo déi: trude gy té (T0), sau
gaytéthy séng2 phut(T1), 4 phat (T2), sau chuyén tu
thé& nghiéng phau thuat (T3), bat dau phau thuat (T4),
sau khi bat dau phau thuat 5 phat (T5), 10 phat (T6),
15 phut(T7), 20 phut (T8), 25 phut (T9), 30 phut (T10),
déng co (T11), két thuc phau thuat (T12), sau phau
thuat 10 phut (T13), 20 phut (T14), 30 phdt (T15).

2.3. Chi tiéu nghién ctru

-Dac diém chung vé BN va gdy mé, phau thuat: tuéi,
giGi, BMI, ASA, bénh kém theo (d4i thao duding, tang
HA, suy than); nguyén nhan phau thuat, loai thay
khdp (toan phan, ban phan); lieu lugng thudc té
Bupivacaine (mg), thdi gian khdi phéat &rc ché cam
giac dau (phut).

- So sanh tac dung gitra Phenylephdrin v&i Ephedrin
lén mo6t s6 thong s6 huyét dong va dé bao hoa oxy
nao: su bién ddi cac chi s6 huyét déng (tan s tim,
HA tdm thu, HA tdm truong, HA trung binh, CO, SVR
tai cac thoi diém nghién cltu); sy bién déi clia cac
chi s6 rSO, (cuing bén, d6i bén phiu thuat) tai cac
thoi diém nghién clru.

2.4.Xr ly sé liéu

Céc s0 lieu dugc xir ly theo phan mém SPSS 22.0.
2.5. Pao dic nghién ctu

Nghién ciru dugc sy chap thuan clia Hoi dong Pao
dirc co s va sy dongy clia BN.
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Bang 1. Pic diém chung vé BN va phau thuat

(n=92)
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Pac diém PE E p
(n=47) | (n=45)
IEENE AR
Tubi ’ ) 0,05
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25 25
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38 35 >
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4
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DPac diém tubi, gidi, BMI, ASA, nguyén nhan phau
thuat, bénh phéi hop, loai phau thuat va dac diém
gay té tuy séng gitra 2 nhom khac biét khéng co y
nghia thong ké, p > 0,05.
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T T4-T14, gia tri d6 bao hoa oxy ndo trung binh cua
ban cau nao trai cia nhdm PE nho hon nhdm E, khac
biét c6 y nghia théng ké (p < 0,05).

T&r T5-T13, gia tri d6 bao hoa oxy ndo trung binh cua
ban cau n&o phai ciia nhém PE nhd hon nhém E,
khac biét cd y nghia théng ké (p < 0,05).

4. BAN LUAN

4.1. Bac diém chung vé BN, phau thuat va gay té
tay séng

Trong nghién ctu nay, tudi trung binh cia BN §nhém
PE (4 68,2 = 2,1 (60-75 tudi) va nhém E 14 68,4 + 4,6
(60-79 tubi), thap hon nghién ctru ctia Nguyén Thu
Ngan (82,40 = 7,45 tudi va 83,10 = 8,14 tudi) [5],
nguyén nhan cé thé do nhém déi tugng BN trén 80
tudi thudng gap céac tiéu chuén loai: bénh ly nhip tim
(rung nhi, loan nhip hoan toan), tinh trang loan than
xuat hién trudc phau thuat, dot quy nao cd...

Phan bd gidi tinh gitra hai nhém tuong déng (nam
chiém 53% & nhém PE va 59% & nhém E), BMI trung
binh & 2 nhém lan lugt la 21,6 + 2,9 kg/m?va 21,8 =
2,7 kg/m?, thuéc nhdm can nang binh thudng.
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Phan loai ASA cho thay da s6 BN thudéc nhom ASA I
(80% & nhom PE va 83% & nhdm E), c6 bénh ly man
tinh kém theo nhung van trong tinh trang toan than
on dinh trudc mé. Bénh phéi hgp thudng gap nhat la
tang HA (62% & nhém PE va 66% & nhém E), tuong
duong nghién cttu ctia Nguyén Thu Ngan (BN co ting
HA chi€ém 63,75%) [5].

Nguyén nhan thay khdp hang chl yéu la hoai tir vo
khuén chém xuong dui (74% & nhom PE va 76% &
nhém E).

Veé loai phau thuat, ty & thay khép hang toan phan
chi€ém wu thé (87% & nhdm PE va 90% & nhom E),
phu hop véi xu hudng hién nay nham cai thién chirc
nang van déng va chat lugng séng lau dai cho BN.

Pac diém gay té tly séng gitra 2 nhom tuong dong,
vdi lieéu Bupivacain trung binh 6,2 = 0,4 mg & nhom
PE va 6,3 = 0,8 mg & nhom E, thai gian khai té trung
binh lan luotla 6,8 = 2,4 phutva 6,9 = 2,5 phut, khéac
biét khdong co y nghia thong ké (p < 0,05).

4.2. So sanh tac dung giita Phenylephrin vd&i
Ephedrin lén mét s6 thong s6 huyét dong va do bao
hoa oxy néo trong gay té tay séng trén BN cao tudi
phau thuat vung khép hang

K&t quéa nghién cltu cho thay tr T5 dén T13, tan sd
tim trung binh clla nhém PE thap hon nhém E (p <
0,05), phu hop v&i két qua ctia Zunié M va cong su’[6]
khi so sanh 2 thudc nay ¢ BN cao tudi sau gay té tay
séng, trong dé tan s6 tim & nhém PE cling thdp hon
nhém E dén 30 phdt sau gay té (p < 0,05). Nguyén
nhan c6 thé do co ché tac dung cia Phenylephrin &
thu6c cudng a, giao cam, gdy co mach ngoaivi, tang
HA va kich hoat phan xa thu thé ap luc lam cham
nhip tim; trong khi Ephedrin kich thich ca ava B giao
cam, lam tang co bop co tim va nhip tim, nén duy tri
tan sé tim cao hon.

V& gié tri HA trung binh, theo biéu d6 2, nhém E cé
giatrithdp hon nhém PE (p <0,05) tai T4 va T5, nhiéu
khanangdo Phenylephrin kh&iphatnhanh, lamtang
SVR ngay sau khi tiém. Diéu nay phu hgp vdi Tuyén
b6 Bong thuan khu vuc Dong Nam A vé quan ly ha
HA trong gay té tly s6ng [7], theo do Phenylephrin
tiém tinh mach khd&i phat nhanh hon Ephedrin (40
gidy so véi 90 gidy) nhung thdi gian tdc dung ngan
hon (5-10 pht so véi 60 phut). Theo biéu dé 3, HA
tam thu khéac biét khéng c6 y nghia théng ké gilra 2
nhém tai moi thoi diém (p > 0,05). Tuy nhién, HAtam
truong tai T4 va T5 § nhém E thdp hon nhém PE (p <
0,05), phan anh kha nang Phenylephrin duy tri ap luc
mach thi tdm trugng t8t hon nhd tac dung co mach
manh va khai phat nhanh.

Theo biéu do6 5, tr T4-T11, CO trung binh clia nhém
PE thap han nhom E, khéac biét cé y nghia thong ké
(p < 0,05), tuang tu két qua clia Zheng C va cong su
thuc hién trén 120 BN thay khdp goi dudi gay mé
toan than, khi truyén lién tuc Phenylephrin so vdi
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Ephedrin, CO nhém PE th&p hon E 0,85 Uphut (p
< 0,001) [3]. Nguyén nhan c6 thé do Ephedrin kich
thich B,, lam tang ca tan sé tim [4n sc co bop
co tim, doéng thoi tranh phan xa chdm nhip nhu
Phenylephrin.

V& théng s6 SVR (bi€u d6 6), nhom PE c6 gia tri trung
binh cao hon nhém E (p <0,05) t&r T4-T6, phu hgp véi
nghién cu cua Vukoti¢ A va céng su [8] thuc hién
trén 60 san phu, so sanh tac dung gilra truyén Phen-
ylephrin véi truyén Ephedrin l&n HA trung binh, CO,
SVR dénh gia bang siéu am tim qua thuc quan, cho
thay SVR nhém PE téng tir 1.460 = 280 dyn-s-cm-°
l&n 1.780 = 300 dyn-s-cm->, trong khi nhém E giam tir
1.450+270dyn-s-cm->xudng1.230+250 dyn-s-cm-"
(p <0,001). K&t qua nay cho thay Phenylephrin thich
hop khi can tdng nhanh SVR, con Ephedrin uu thé
hon néu muc tiéu la duy tri hoac tang CO.

Theo két quéa & céc biéu dd 7 va 8, tr T4-T14, gié tri
rSO, trung binh cta ban cau néo tréi va tir T5-T13,
rSO, trung binh ctia bén cau nédo phai cia nhém PE
nhé haon nhém E véi khéac biét co y nghia thong ké
(p < 0,05). K&t qua nay phu hgp véi co ché tu diéu
hoa luu lugng mau néo, theo dé luu lugng tudi mau
néo dugc duy tri 6n dinh khi HA trung binh trong gidi
han t8i wu, nhung cé thé giam khi mach nao co that
do kich thich a; manh. Phenylephrin vdi tac dung
cht van a, chon loc, lam tang SVR va HA trung binh
nhung déng thoi gdy co mach néao tryc ti€p, lam
giam luu lugng tudi mau ndo va dan dén giam rSO,,
Nguagc lai, Ephedrin lam tang HA trung binh chti yéu
qua tang CO va c6 thanh phan B, gian mach, gitp
duy tri tudi mau ndo tét han. Nghién ctru cia Meng L
va cOng su [4] ghi nhan Phenylephrin lam giam ScO,
khoang 9%, trong khi Ephedrin duy tri gan mic co
ban (p < 0,05); va nghién cltu clia Zheng C va cOng
sy [3] cling cho thay rSO, cao hon & nhém E so vdi
nhoém PE & c& 2 ban cau ndo trong khoang thoi gian
tuong ty (p < 0,05). Sy khac biét nay dac biét quan
trong & bénh nhan cao tudi, von cé du trir tudi mau
nao han ché, do dé lua chon thudc van mach cé thé
anh hudng truc ti€p dén nguy cd thi€éu mau ndo va
bién chitng than kinh sau mé.

5. KET LUAN

Nghién clu ngdu nhién so sanh tac dung gilia
Phenylephrin v&i Ephedrin l@n mot s6 thong sd
huyét dong va dé bao hoa oxy nao trong gay té tuy
s&ng thuc hién trén 92 BN cao tudi phau thuat thay
khép hang. Phenylephrin duy tri HA tdm thu tuong
duong, tang HA trung binh va HA tdm truong nhanh
hon, tang SVR, giam rd rét tan so tim, giam CO, giam
rSO, ndo & ca 2 ban cau dai ndo khi so vdi Ephedrin.
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