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ABSTRACT

Objective: To evaluate changes in regional cerebral oxygen saturation at various time points
of surgery and identify several factors related to regional cerebral oxygen desarturation in
cardiovascular surgery patients.

Materials and methods: Observational study including 66 patients undergoing cardiovascular
surgery with cardiopulmonary bypass using near-infrared spectroscopy as monitoring for
regional cerebral oxygen starturation. At different time points of surgery, regional cerebral
oxygen starturation, age, history of diseases, hemoglobin concentration, PaO,, mean arterial
blood pressure were measured.

Results: The baseline regional cerebral oxygen starturation was 65.32 = 5.35%. Regional cerebral
oxgen saturation increased immediately after anesthesia, reached the lowest value during
cardiopulmonary bypass time (58.88 + 4.60%), then increased and gradually returned to
baseline value at the end of surgery. Age greater than or equal to 65 years, history of diabetes,
mean arterial blood pressure lower than 50 mmHg and hemoglobin concentration less than 7.5
g/dl during cardiopulmonary bypass are associated with regional cerebral oxygen desarturation.

Conclusion: Regional cerebral oxygen saturation increased immediately after anesthesia,
reached the lowest value during cardiopulmonary bypass time. Several factors related to regional
cerebral oxygen desarturation include age greater than or equal to 65 years, history of diabetes,
mean arterial blood pressure lower than 50 mmHg and hemoglobin concentration less than 7.5
g/dl during cardiopulmonary bypass.

Keywords: Regional cerebral oxygen saturation, cardiovascular surgery, near infrared
spectroscopy, cardiopulmonary bypass.
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TOM TAT
Muc tiéu: Danh gia sy thay d6i bao hoa oxy ving ctia ndo tai mot sb thoi diém trong phau thuat

va xac dinh mot so yeu to lién quan dén tut bdo hoa oxy viing ctia ndo ¢ bénh nhan phiu thuat
tim mach c6 chay tuan hoan ngoai co thé.

Poi twong, phuwong phap nghién ctru: Nghlen clru quan sat trén 66 bénh nhan phau thuat tim
mach dugc theo ddi bao hoa oxy ving cta ndo bang quang phd cin hong ngoai. Gia tri bdo hoa
OXy vung cua nao, tu01 bénh nhén, bénh 1y di kem, hemoglobin, PaO, , huyét ap trung binh dugc
ghi lai tai cac thoi diém phau thuat.

Két qua: Gia tri bao hoa OXy Vung clia ndo nén ciia bénh nhan phau thuat tim mach 1a 65,32 +
5,35%, bao hoa oxy Vung cua ndo tang 1én ngay sau khi gy mé, dat gia tri thip nhat trong giai
doan chay tuan hoan ngoai co thé (58,88 + 4,60%) va dan trd vé gia tri nén & thoi diém ket thuc
phau thuat. Tudi > 65, tién sir dai thdo dudng, huyet ap trung binh dudi 50 mmHg va ndng d6
hemoglobm duéi 7,5 g/dl trong tuan hoan ngoai co thé co lién quan t6i két cuc tut bio hoa oxy
vung cua nao.

Két luan: Bao hoa oxy Vung cua ndo tang 1€n ngay sau khi gdy mé, giam thap nhét trong giai
doan chay tudn hoan ngoai co thé. Tudi > 65, tién st dai thao duong, huyét ap trung binh duoi
50 mmHg va hemoglobin dudi 7,5 g/dl cé hen quan t6i két cuc tut bio hoa oxy ving clia nio.

Tir khéa: Bio hoa oxy ving ctia ndo, phiu thuat tim mach, quang ph6 can hong ngoai, tuan
hoan ngoai co thé.

1. PAT VAN DE tuc, khong xam 14n bio hoa oxy ving cua ndo (regional
cerebral oxygen saturation - rSOz) cung cap thong tin
vé mbi quan hé gilra cung cap va tiéu thy oxy ndo va la
moét chi s6 nhay phat hi¢n thiéu oxy hay thi€u mau ndo
[1], [2]. Su thay ddi SO, trong phau thuat tim mach,
déc biét 1a khi c6 giam rSO2 lién quan dén nhiéu bién
chu’ng sau md nhu dot quy, r6i loan nhan thue... [3].
Vi Vay, chung t6i tlen hanh nghlen clru nay nham muc
ti€u mo ta sy thay doi SO, va xéac dinh mot s6 yéu tb

May quang phd can hong ngoai cho phép theo doi lién  lién quan dén tut SO, trong qué trinh phau thuat tim
v6i THNCT.

Phau thuat tim mach c6 chay tuan hoan ngoal co thé
(THNCT) lién quan téi cac bién chirng sau mo nhu dot
quy, suy glam nhén thue, trong do nhiéu yéu t6 nhu ha
nhiét do, giam nong do hemoglobm tut huyet ap, tic
mach khi... 1a nhu’ng nguyén nhan gy thiéu oxy nio.
Cac ton thuong nay lam tang ty 1€ tr vong, tang thoi
gian nam vién, thoi gian nam hoi sirc ciia bénh nhan [1].
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2.POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

-Tiéu chuan lura chon: bénh nhan tir 18 tudi troy Ién; ASA
I, 11, III; phau thuat tim mach co chay THNCT.

- Tiéu chuén loai trir: bénh nhan tir ch01 tham gia nghién
cuu, bénh nhan c6 gia tri rSO, thip dudi 50% trudc
phau thuat.

- Tiéu chuin dua ra khoi nghién ciru: khong thu thap
du so liéu.

2.2. Phwong phap nghién ctru

Mo ta, tién ctru tai Trung tim Gay mé va Hoi sirc ngoai
khoa, Bénh vién Hitu nghi Viét Buc tir thang 3-9 nam
2023.

2.3. Cé miu

C& mau tinh theo cong thic:

Zzl-u/Z * 62
& |2
Dua theo nghien cuu cuia Subramanian B va cong su'
gia tri rfSO, nén la 61 + 11% [4], chon €= 0,05, 8 =
n=061. Thay vao cong thire trén, tinh dugc n = 50. Thu’c
té trong nghién ctru nay, chiing toi lya chon dwoc n = 66.

2.4. Tién hanh nghién ciru

- Céac bénh nhan du tiéu chuan nghién ciru vao phong
mo tim mach duoc ldp cac phuong tién theo doi, dat
huyét 4p dong mach, ven trung wong, nhiét do, lap cam
bién va do gia tri rSO, nén.

- Bénh nhan dugc khdi mé béng Propofol Sufentan-
il, Rocuronium. Pat néi khi quan, cai dat may tho Vt
6-8 ml/kg, tan s6 10-14 lan/phat, PEEP 5 cmH,0, FiO,

50%, EtCO, 35-45 mmHg. Duy tri mé bang
Sevofturane khi thd may va bang Propofol trong giai
doan THNCT, nhic lai Sufentanil va Rocuronium theo
gi0. Bu dich va str dung van mach dé dam bao huyét ap
trung binh (HATB) t6i thiéu trong lac chay méy 50-60
mmHg, chi s6 tim>2,0 ht/phut/m2 Theo doi cac thong
s0 huyét dong, rSO, va cac chi s6 nghién ctru trong khi
phau thuat.

3. KET QUA NGHIEN CUU

3.1. Pic diém chung vé ddi twong nghién ciru

2.5. Cac tiéu chi danh gia
- Pic diém chung: tudi, gidi, thoi gian chay THNCT.

- Gia tri rSO, tai céac thoi diém nghién ctru, ty 18 tut SO,
trong khi chay THNCT.

- Xéc dinh rn01 lién quan ciia mot sb yeu to dén su thay
d6i rSO, va két cuc tut SO, trong mo: tudi, thoi gian
chay TﬁNCT HATB, hemoglobln PaO,.

Céc thoi diém nghién ciu: TO (truée gay me), Tl
(ngay sau gay mé), T2 (bat dau THNCT), T3 (khi chay
THNCT 20 phut), T4 (két thtc THNCT), T5 (két thiic
phau thuat).

Mot s6 dinh nghia trong nghién ciru:

- 1S0, nén 1a gia tri do duoc khi bénh nhén thé khi troi
truoc gay mé.

- Tut rSO, 1a khi rSO, giam trén 20% so véi gia tri nén
hoac rSO < 50%.

- Tut huyét ap: HATB < 50 mmHg khi chay THNCT.

- Ngudng truyén méu trong lac THNCT: hemoglobin
<7,5 g/dL

- Tubi cao: > 65 tudi.
2.6. Xir Iy 6 liéu

- Bang phan mém SPSS 26.0, gia tri p < 0,05 dugc coi
la c6 y nghia thong ké.

- Tinh hé sb twong quan r, ty suat chénh OR.

- Y nghia ctia hé sb tuong quan: twong quan rat chat (r
> 0,7); twong quan chdt (r = 0,5-0,7); twong quan trung
binh (r = 0,3-0,5); twvong quan yé€u (r < 0,3).

2.7. Pao dirc trong nghién ctiru

Dé tai duoc tién hanh sau khi duoc sy dong ¥ ciia lanh
dao Bénh vién Hiru nghl Viét Buc. Céac bénh nhan ng-
hién ctru déu duoc g1a1 thich vé muc dich, n6i dung cta
nghién ctru, tu nguyen tham gia va dugc cham,soc diéu
tri tich cyc giong cac bénh nhan khac. Cac két qua chi
nhim muc dich nghién ctru va diéu tri bénh nhén. Cac
thong tin vé bénh nhan duoc giit bi mat tuyét di.

Bang 1. Pic diém chung ciia d6i twong nghién ciru (n = 66)

Théng sb Gia tri
Tudi trung binh (nim) 61,45+ 10,14
Nam 38 BN (57,58%)
Giéi tinh
Nit 28 BN (42,42%)
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3.2. Su thay ddi ciia rSO, trong qua trinh phau thuat

70 A
68 -
66 -
64
62 -
60 -
58
56
54
52
50 -

Gia tri 1SO, (%)

TO T1 T2 T3 T4 T5
s 1SO2 bén phai 65.30 68.09 61.61 59.02 63.15 65.76
e rSO2 bén trai 65.33 67.23 61.50 58.74 63.32 65.73
e SO?2 trung binh 65.32 67.66 61.55 58.88 63.23 65.74

mm rSO2 bén phai = rSO2 bén trai  =====rSO2 trung binh

Biéu d6 1. Sy thay déi ciia rSO, trong qu4 trinh phiu thuit

Trong qua trinh phﬁu thuat, c6 31 bénh nhan (46,97%) it nhét 1 1an tut rSO2, con lai 35 bénh nhan (53,03%) khong
tut rSO2.

3.3. Méi twong quan giira rSO, va mjt s6 yéu t6 anh hwéng trong giai doan THNCT

Bang 2. So sanh tudi, tién sir d4i thao dwong, HATB, hemoglobin, truyén mau,
dung van mach va thoi gian chay THNCT giira hai nhom tut va khong tut rSO,

Théng s6 Nhom khéng tut rSO, (n = 31) Nhom tut rSO, (n = 35) P
Tudi (ndm) 57,66 + 11,13 65,12 + 14,65 <0,05
Tién sir d4i thdo duong 4 BN (12,90%) 10 BN (28,57%) <0,05
HATB (mmHg) 50,03 +£5,26 53,50+£9,25 > 0,05
Hemoglobin (g/dl) 8,23 +£0,98 7,20 + 1,83 <0,05
Truyén méu 3 BN (9,68%) 9 BN (25,71%) <0,05
Dung van mach 4 BN (12,90%) 7 BN (20,00%) <0,05
Bang 3. Mdi twong quan giira rSO, va mjt s0 yéu t6 anh hwéng trong giai doan THNCT
Thong so r p
HATB (mmHg) 0,138 <0,05
Hemoglobin (g/dl) 0,41 <0,05
PaO, 0,08 >0,05

Bang 4. Mt s6 yéu t6 lién quan dén tut rSO,

Yéu t6 lién quan dén tut rSO, OR 95%CI p
HATB trong THNCT < 50 mmHg 1,49 0,76-4,02 <0,05
Hemoglobin trong THNCT < 7,5 g/dl 3,41 1,33-11,71 <0,05
Tudi > 65 2,07 1,37-7,50 <0,05
bai thao duong 2,70 1,32-9,06 < 0,05
Tang huyét ap 1,89 0,61-5,99 > 0,05
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4. BAN LUAN
4.1. Pic diém vé doi twong nghién ctru

Tu01 cua bénh nhan trong nghién ctru 1a 61,45 + 10,14
tudi. Nghlen clru cua chung t6i c6 phau thuat béc ciu
chu vanh, phau thuat 16c dong mach chu type A hay gip
O nguoi 16n tudi.

Gioi tinh: trong nghién ciru cua chung to1, ty 1¢ bénh
nhan nam nhi€u hon ntt (57,58% so véi 42 42%) Kkét
qua nay twong tu voi nghién ctru cia Deschamp A va
cong su [5] véi ty 1€ nam gidi 1én to1 72,1%.

Thoi gian chay THNCT 1a 111,86 + 32,94 phut, tuong
tu voi nghién ctru cua Jo YY va cong su la 109,8 +47,6
phut [9], nhung thap hon so véi Deschamp A va cong

su la 135,9 + 54,2 phut do khac nhau v€ loai phau thuat
[5]. Vi vay, thoi gian chay THNCT dai hon.

4.2. Sy thay déi ciia rSO, trong qua trinh phau thuat
Gia tri rSO, nén & thoi diém truéc giy mé

Trong nghién ctru cua chung 161, gia tri SO, nén trung
binh 1a 65,32 + 5,35% (ban cau bén phdi va bén trai la
65,30 + 5,45% va 63,33 £+ 6,09%). Két qua ndy tuong
dong voi nghlen ctru cua Singh SP va cong su [6]. Su
chénh léch gia tri rSO, gitra hai bén ban cau thuong 2-4
don vi, néu sy chénh féch nay 16n hon 10 don vi la bat
thuong Nguyén nhén c6 thé do hep dong mach canh
hodc c6 khoi choén cho trong ndo... Trong nghien clru
cua chung toi, khong c6 su chénh lech dang k€ ve rSO,
gitra hai bén ban cau.

Su thay ddi ciia rSO, sau khéi mé

Ngay sau khi gdy mé (th0’1 dlem T1), gia tri rfSO tang
1én c¢6 y nghia so véi gia tri nén (bleu do 1), mac du
HATB thap hon do tac dung clia thudc mé va thude
gidm dau. Mohandas BS va cong su cho rang sy tang
SO, ¢ thoi diém nay 1a do giam chuyen hoa va glam
nhu cu oxy ndo [7]. Tuy nhién, khi giam FiO xuong

50% va khong c6 su thay d6i c6 y nghia HATB so voi
thoi diém T1 thi rSO cung giam theo. Nhu vy 1SO,
tang 1én 1a do ting pﬁan ap oxy va giam chuyen hoa
gidm nhu cau oxy ndo. Diéu d6 cho thay c6 thé dicu tri
tut rSO, bang cach ting FiO,, tuy nhién vigc tdng FiO2
chi ¢ 27 ,8% lam tang rSO,.

Su thay ddi ciia rSO, trong qua trinh chay THNCT

Giai doan bat dau chay THNCT (thoi d1emT2) SO,
glam so voi giai doan T1. Theo nghién ctru cua Slngh
SP va cong sy, khi hé thong THNCT dat du luu luorng
SO, s€ tang lén [6]. Tuy nhién, trong nghlen cliu cua
chung t01, ¢ thoi diém chay THNCT (T3) rSO, giam
thap nhat. Khi két thuc THNCT (thoi d1em T4Z) SO,
tang 1én so v6i thoi diém T2, T3 va dan trg vé gi tri nén
(bleu ) 1. Nguyen nhan giam rSO, 1a do pha loang
mau lam giam nong d6 hemoglobin, dong thoi HATB
cting giam so vdi giai doan trude lam giam cung cap
oxy ndo. Vi Vay, can theo doi rSO, & cac bénh nhan phau
thuat tim c¢6 chay THNC.

Sw thay ddi cia rSO, sau THNCT

Sau THNCT (thoi diém TS) gia tri SO, la 65,74 +
5,67%, khéc biét khong co y nghla 50 Vot rSOZ ¢ thoi
diém TO (p >0 05) O thoi diém nay, rSO, v¢ gia tri nén
do dudi tac dung cua gdy mé chuyén hoa vanhu cau oxy
ctia ndo thap hon khi bénh nhén tinh, hon nira bénh nhan
tho may FiO, 50% cao hon so v6i the khi troi nén SO,
khong giam 50 V6i gia tri nén.

Ty 1€ tut rSO, trong qua trinh chay THNCT

Hién nay, chua c6 su thong nhat vé dinh nghia tut rSO,.
Giam 20% so v¢i gia tri nén la ddu hiéu giam oxy nao
can can thlep de tranh gay hai cho bénh nhan [8]. Tuy
nhién, néu SO, thip dudi 50% cling lién quan t4i cac
bién chimg than kinh, déc biét ¢ bénh nhan cao tudi. V1
Vay, nghién ctru cua chung toi lay dinh nghia tut rSO, 1
giam trén 20% so voi g1a tri nén hodc rSO, dudi 5020
Theo Deschamps A va cong su, ty 1€ tut r802 trong phau
thuat tim mach 1a 48,8% [5].. Trong nghién ctru cta
chung t61, ty 1€ nay 1a 53,03%.

4.3. Mot so yéu tb lién quan dén tut rSO, trong qua
trinh phau thuit va chay THNCT

Tuoi
Theo két qua bang 2, tudi trung binh ctia nhom tut 1SO

cao hon c6 ¥ nghia so voi nhom kh6ng tut rSO,. Kétqua
tuong tu nghien ciru cua Jo YY va cong su T9] Theo
Robu CB va cong sy, bénh nhan tudi cao co rSO2 nén
thip hon [10]. Nghlen ctru cua chiing t6i cling thay tu01
tir 65 tr 1én ¢ lién quan dén két cuc tut rSO, trong md
v6oi OR =2,07; 95%CI = 1,37-7,50; p <0,05. 21“u01 duoc
xac dinh 1a yéu t6 nguy co cho cac bién chung than kinh
sau phau thuat tim mach do su suy glam vé chuc nang
tu diéu hoa luu lwong mau nio & ngudi gia.

Tién sir dai thao duong

Trong nghién ciru ctia chiing toi, ty 1& bénh nhan mic
dai thao duong ¢ nhoém tut rSO, cao hon ¢6 y nghia so
v&i nhom khong tut rSO,. Dong thoi dai thdo duong
cling c6 moi lién quan co y nghia thong ké voi két cuc
tut rSO, trong mo v6i OR = 2,70; 95%CI = 1,32-9,06;

p <0, 05. Két qua nay tuong dong voi nghlen clru cla
Colak Z va cong su: dai thao duong la yeu t6 du doan
tut rSO, kéo dai voi OR =5,07; 95%CI = 1,37-18,82; p
<0,05 fl 1]. Nguyén nhén la do qua trinh chay THNCT
lam thay doi chirc ndng cua cac té bao ngi mo ¢ ndo va
su tong hop NO, sy thay doi nay manh hon ¢ bénh nhan
dai thao duong Mat khac, phan Grng ctiia hé¢ mach mau
ndo véi CO, clng glarn o benh nhén dai thao duong va
hau qua la glarn 0Xy nao.

Huyet ap

Trong nghien cuu cua chung t6i, HATB trong luc chay
THNCT ctia nhom tut rSO2 cao hon so v6i nhém khong
tut 1rSO'2 (p > 0,05). O nhom tut rSO,, HATB cao hon
la do st dyng thudc van mach. Theo nghlen cuu cua
Deschamps A va cong su, nang huyét ap 1 bién hap
duoc dung nhiéu nhit dé diéu tri tut SO, (34 2%) voi ty
1€ thanh cong 1290,2% [5]. Trong nghlen clru ctia chung
t6i thdy c6 mdi tuong quan yéu giita HATB va SO,
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trong qua trinh chay THNCT véir=0,14; p < 0,05. Két
qua nay tuong tu voi nghién cuu cua Singh SP va cong
sy (r=0,13; p< 0,001) [6]. Nghién ctru cua chung t61
cling chi ra rang HATB thap dudéi 50 mmHg trong lic
chay THNCT c6 moi lién quan dén két cuc tut SO,
trong mo véi OR = 1,49; 95%CI = 0,76-4,02; p <0, 05

Hemoglobin

Khi so sanh nong do hemoglobin gitta hai nhém khong
tut rSO, va tut rSO,, chung toi thay luong hemoglobm
thap hon ¢6 y nghla ¢ nhom tut rSO, (bang 2) va co
moi tuong quan glu:a hemoglobln Vi 1SO trong qua
trinh chay THNCT véir = 0,41 va p <0, 05. Két qua
nay tuong dong véi nghién cliu cua Singh SP va cong
sy voir=0,33; p<0,001 [6].

Trong giai doan THNCT, do pha lodng mau nén ndng
do hemoglobm glam dan dén giam cung cap oxy cho
ndo. Nghién ctru cuia ching t6i chi ra rang hemoglobm
thap dudi 7,5 g/dl trong ltc chay THNCT c¢6 moi lién
quan co y nghla voi ket cuc tut rSO, trong mo (OR =
3,41;95%CI=1,33-11,71;p<0 Q5) zNhumg bénh nhan
& nhom tut rSO2 cling co ty 1€ truyén mau cao hon nhém
bénh nhan khong tut rSO.,. Theo Deschamps A va cong
su, diéu tri tut SO, trong mo bang tmyen mau c6 hi¢u
qua 100% [5], Tu d6 co6 thé xem g1a tri rSO, thap nhu
mot chi dau dé khoi dong truyén mau.

PaO

2

Trong nghien clru cia chung t61, khong co6 su khac biét
\E PaO2 gilta nhom tut rSO, va khong tut rSO, (p >
0,05) va khong c6 moi tuong quan giira r1SO, va PaO

¢ giai doan trudc, trong va sau THNCT (p >0 05)

Nguyén nhan ¢ thé do khi chay THNCT, PaO, thuong
duoc duy tri kha cao, tir 150-250 mmHg, trong khi kha
nang tu dleu hoa luu luong mau ndo chi co y nghla khi
PaOZ thap dudi 50 mmHg, do do6 tut rSO, trong mo hiém
khi [a do PaO, thap.

5. KET LUAN

- Gia tri rSO, nén & bénh nhan phau thuat tim mach 1a
65,32 +5,35%, rSO, tang 1én sau khi gy mé, thap nhat
trong giai doan chay THNCT.

- Bénh nhén c6 tudi > 65 tudi, tién st dai thao ducmg,
huyet ap trung binh dudi 50 mmHg va nong do
hemoglobin duéi 7,5 g/dl trong THNCT c6 lién quan
to1 ket cuc tut rSO,.

- SO, tuong quan trung binh v6i néng do hemoglobin
va tu0’ng quan yéu voi HATB trong giai doan chay
THNCT.
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