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MO PAU

Tinh cAp thiét caa dé tai

Béo hoa oxy mau tinh mach tron (SVO,) 1a ty 1¢ phan traim oxy két hop
v6i hemoglobin trong mau tron tir cac hdi luu tinh mach tré vé déng mach
phoi. Theo ddi SVO, gilp phat hién nhimg thay d6i kha ning van chuyén
oxy dén cac co quan, do do, day 1a chi diém rat thuan lgi dé chan doan sém
cac rdi loan huyét dong ¢ hoi sirc bénh nang.

Trong phau thuat tim, cac rdi loan chirc nang tim mach nhu suy tim,
tang ap phoi, hoi chiung cung lugng tim thap va cac loai hinh phiu thuat
phuac tap 1a nhiing nguy co de doa bién chung va tir vong. Cac nghién cau
trén thé gigi da cho thay SVO, la chi diém danh gia hiéu qua cua céc liéu
phap diéu tri nham cai thién kha niang cung cAp oxy cho md, vi vay, da gop
phan 1am giam cac bién chiing sau phau thuat. Tuy nhién, day la mot ky
thuat xam nhap von tiém an nhiéu nguy co va tén kém, cho nén viéc ung
dung ky thuat SVO, sao cho dat hiéu qua cao van con nhiéu tranh ci va
diéu nay ching to day dang 1a mot van dé rat cap thiét.

Y nghia khoa hoc va thuc tién

Bio hoa oxy mau tinh mach tron la chi sb danh gia huyét dong vi né
cung cap thong tin vé tinh trang h¢ théng cung cép oxy cho co thé (DOy):

Cung cap oxy (DO,) = cung luong tim (CO) x nong dé oxy (Hb x SO,)

Nhing bénh nhan phau thuat tim thuong han ché dap ung tang cung
luong tim khi gang stc, do dé, phai ting tach oxy moé dé dap wng nhu cau
tiéu thu oxy ting sau md va hau qua 1a sut giam SVO,. Vi vay, SVO, giam
thap 1a chi diém som vé céc réi loan huyét dong o nhiing bénh nhan nay.

Trén thé gidi, cac nghién ctru noi bat vé SVO, cho thay bién thién gia tri
SVO, la giam & giai doan sau phau thuat va khong tuong quan véi cung
luong tim. SVO, < 55% do tai thoi diém tiép nhan bénh nhan & phong hoi
strc ¢6 ¥ nghia tién lwong Xau voi tang cac bién ching sau phau thuat.

O Viét Nam, da co mot sé nghién cau chuy@n sau trong linh vuc hdi sic
huyét dong nhu catheter Swan-Ganz va bdo hoa oxy mau tinh mach trung
tam (ScvO,), tuy nhién, cho dén nay, vin chua c6 nghién ctru vé bdo hoa oxy
méu tinh mach trén (SVO,) trong linh vuc phau thuat tim, trong khi nhu cau
diéu tri phau thuat tim 1 rat 16n ca vé s6 lugng ciing nhu mirc d6 kho. Ching
t6i thuc hién dé tai "Nghién cizu vai tro cia chi s6 SVO, trong hei sirc huyét
déng ¢ bénh nhan phdu thugt tim ¢6 nguy co cao” véi 2 muc tiéu:

1. Khao sét su bién thién gia tri caa chi sé bdo hoa oxy mau tinh mach
tron (SVO,) & nhitng bénh nhan phau thuat tim c6 nguy co cao;

2. Nghién ctu méi twong quan giita chi s6 SVO, va mét s6 thong sd
huyét dong khéc trén nhirng bénh nhan nay.



Doéng gop cia luan an

DPay la luan an dau tién tai Viét Nam nghién ciru vé bio hoa oxy mau tinh
mach tron (SVO,) trén bénh nhan phau thuat tim. Dé tai nay chiing minh rang
hdi stc huyét dong véi chi diém SVO, gilip rit ngan thoi gian thd may, giam sb
ngay dleu tri & hoi sirc, cai thign cac bien ching sau phau thuat tim.

Ciu triic cia luén an: GoOm 131 trang: dit van d& 3 trang, tong quan tai
liéu 36 trang, dbi tugng va phuong phap nghién clru 27 trang, két qua ngh1en
clru 28 trang, ban luan 32 trang, ket luan 2 trang, kién nghi 1 trang. Luén an co
51 bang, 18 biéu do 38 hinh, 2 so dd, 155 tai liéu tham khao: 29 tai liéu tleng
Viét, 126 tai liéu t1eng Anh.

Chuong 1. TONG QUAN TAI LIEU

1.1. TONG QUAN BAO HOA OXY MAU TINH MACH TRON
1.1.1. Qua trinh cung c4p oxy
1.1.1.1. Qué trinh hdp thu oxy

Oxy duoc van chuyén trong mau dudi dang oxy hoa tan trong huyét
tuong (Pa0, ~ 2%); va dudi dang oxy két hop voi hemoglobin (SaO, =
98%). Bio hoa oxy 1a luong oxy két hgp véi hemoglobin.

SO, = ---t022 x 100
Hb + HbO,

SVO; la gia tri trung binh cua bdo hoa oxy mau tinh mach tr¢ vé trong
d6ng mach phoi. Binh thuong, cic md co quan khi nghi chi str dung khoang
25% lugng oxy trong mau, va lugng oxy du trir (75%) s& dugc huy dong
khi co thé ting hoat dong hoic géng sic.
1.1.1.2. Qua trinh van chuyén oxy

Van chuyén oxy = cung lugng tim x nong do oxy x 10*

DO, = CO x Cy)O, x 10* (*10: Chuyen ddi vol % — mL/phtt)

1.1.2. Qua trinh tiéu thu oxy
Tiéu thu oxy la hiéu sé gitra lugng oxy dwoc van chuyén trong mau dong
mach dén mé va luong oxy con lai trong mau tinh mach vé tim.
VO, = CO x Hb x 13,9 (SaO, — SvO;) (phuong trinh Fick)
1.1.3. Can bang gura cung cap va nhu céu tiéu thu 0Xy trong co thé
1.1.3.1. Co ché can bang cung cau oxy Ciia co thé: ¢b hai co ché:

-Tang cung luong tim (CO) dap tng bu khi tang nhu cau sir dung oxy.

-Tang tach oxy cho md duoc bleu hi¢n boi su tut giam SVO,.
1.1.3.2. Nhiing yéu té dnh hwéng dén can bang cung - cau oxy

- Tang tiéu thu oxy (VO,)

- Giam ndng d6 hemoglobin (Hb)

- Giam bdo hoa oxy mau ddéng mach (Sa0,)
- Giam cung lugng tim (CO)
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1.1.4. Ky thuit do lwdng bao hoa oxy mau tinh mach trén SvO,

K§ thuat do SVO, theo nguyén 1y do phd quang tia phan chiéu. Anh sang
c6 budc soéng thich hop lan truyén qua mét soi quang hoc tich hop bén
trong catheter dugc ludn vao trong mach mau.

dan truyén theo
so1 quang hoc

man hinh L th

theo doi1 SVvO2 ~ * ‘
(/ phan tich
/ song quang

Hinh 1.1. Po SVO, theo nguyén ly do phd quang tia phan chiéu [99]

1.2 HOI SUC HUYET PONG O BENH NHAN PHAU THUAT TIM
1.2.1 Theo déi va danh gia huyét dong trong phau thuat tim
1.2.1.1 Huyét dp dgng mach

Po huyét ap dong mach bang cach ludon maot catheter vao trong dong
mach rdi két néi vai b phan chuyén déi p luc dé theo ddi mot cach lién
tuc huyét 4p hé théng cta ngudi bénh.
1.2.1.2 Ap lue nhi phai (Righ Atrial Pressure — RAP)

Gi4 tri trung binh cia RAP tir 0-5 mmHg, va gi4 tri nay bién thién theo
nhitng bién ddi ap luc trong 1dng nguc cing véi nhip hd hap.
1.2.1.3 Ap lye déng mach phoi (Pulmonary Artery Pressure — PAP)

Ap lyc dong mach phdi do qua mot catheter ludn trong dong mach phoi.
1.2.1.4 Ap luee déng mach phai bit (Pulmonary Artery Wedge Pressure, PAWP)
Hinh 1.2. Bom phdng béng
catheter dong mach phéi dé do
&p luc phdi bit & diém J. Gia tri
nay phan é&nh thay d6i ap luc
trong nhi trdi qua do danh gia ap
luc @6 day thit trai.
1.2.1.5 Cung luong tim (Cardiac
Output: CO)

bo cung lugng tim bang phuong phap pha loang nhiét do. bién tro
nhiét phia dau catheter dong mach phéi s& gidp phét hién sy bién thién nhiét
d6 cua mau va giup do duge cung lugng tim.
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1.2.2 Céc liéu phap hdi sirc huyét dong sau phiu thuit tim
1.2.2.1 Ligu phap ho trg hd hap bang the may

Bénh nhan phau thuat tim doi hoi tuan hoan ngoai co thé va gay mé sau,
cho nén sau mé thuong phai duoc the may hd tro cung cap oxy gilp phuc hoi
co tim bi ton thuong. Quyét dinh cai may tho khi huyet dong on dinh, va
chtre ning tim phai dam bao cung cap oxy theo nhu ciu cua co thé.
1.2.2.2 Liéu phdp diéu trj bu thé tich tuan hoan

Theo déi dép tng véi diéu tri bu dich bang cac chi diém bao gom: dap
g tang chi sb tim (CI), cac chi sb tién ganh nhu CVP, PAWP. SVO, la chi
diém phan &nh tién ganh chinh xac khi bénh nhan tho may.
1.2.2.3 Liéu phdp diéu trj thuéc tro tim tinh mach

Str dung cac thudc tro tim duong tinh mach nhu dobutamin, adrenalin
noradrenalin khi c6 chi dinh diéu tri ting co bop tim.
1.2.2.4 Phdc @6 hoi sirc huyét dgng dira vao chi diém SVO,

SVO:

binh thuomg (>65%) thap (<65%)

|
i TN
a

 thap binh thuong
(thi€u 6xy) (tang tachOa)
|
liéu phap O> Cung luong tim
tang PEEP / .
AY " o thap
(>2.2 L/phut/my) (>2.2 L/phat/m?)
Hemoglobin PAWP
> 8 g/dL <8g/dL >18mmHg < 18 mmHg
stress, lo lang, dau iy mau suy tim thiéu the tich tuan hoan
(VOz2 cao)

[Gié.m dau, anthén] I Truyén mau I I Dobutamin I I Bu dich I

So dd 1.1. Minh hoa phac db héi stc huyét dong dua vao SVO,

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Déi twgng nghién ciru gdm 112 bénh nhan phau thuat tim ¢6 nguy co cao
tai Trung tm Tim mach, Bénh vién Trung wong Hué tir 05/2012 dén 10/2015.
2.2 PHUONG PHAP NGHIEN CUU
2.2.1 Pia diém nghién cteu: Nghién ciu tién hanh tai phong mé tim va
phong hdi sirc, Trung tam Tim mach, Bénh vién Trung wong Hué.
2.2.2 Vat liéu nghién cwu: Catheter Swan-Ganz Oximetry TD



2.2.3 Quy trinh nghién ctiu
2.2.3.1. Co& mau nghién cuu .
Cong thuc tinh cd mau:  n>Z2, X —

Trong d6: d (sai s6) = 0,8 va & 1a do léch chuan cua gia trj trung binh
SVO, da duoc mot nghién ctru trén ddi tuong twong dong da cong bd (8 =4,3).
2.2.3.2 Quy trinh k¥ thuat do Va thu thap cac s6 lidu huyét dong
e Thoi diém thu thap céc s6 lieu huyet dong
*  Thoi diém Ty : do tai thoi diém tiép nhan bénh nhan tai phong mo sau
khi dat catheter Swan-Ganz dé theo ddi, ghi nhan va danh gia cac sd liéu
huyét dong trude phau thuat.

*  Thoi diém T,: 2 gio sau khi tiép nhan bénh nhan tai phong hoi suc dé
ghi nhén, phan tich cac sé lieu va huéng dan cac phac do diéu tri.
*  Thoi diém Tg : 8 gio sau khi chuyén bénh nhan vé phong hdi sic. Ghi
nhan s liéu va danh gia hiéu qua cua cac liéu phap diéu tri.
*  Thoi diém Tog: khi huyét dong da on dinh. Ghi nhan s liéu va danh gia
kha ning thich tng ciia ngudi bénh & giai doan hdi phuc.
2.2.4 Céc bién sb nghién ciru
2.2.4.1 Pic diém cia nhém bénh nhan nghién cru
e Nghién ctru dic diém chung
Tudi: tinh theo nam va phan 2 nhém: < 60 tudi va > 60 tudi.

Gigi tinh: phan thanh 2 nhém: nam va ni.

Can nang: trong luong co thé tinh theo kilogam.

Chiéu cao: tinh theo centimet.

Nghién ciru dic diém cac nguy co phau thuat tim

Dic diém céc nguy co trudge phiu thuat
Suy tim ngng #rwéc phdu thugt: NYHA 111 va NYHA IV

Phan suat to”'ng méu that tréi giam khi gié tri EF < 50%.

Tang dp phoi nang: khi ap dong mach ph01 tam thu > 55 mmHg

Nhoi mdu co tim méi: Xay ra trudc thoi diém phau thuat < 6 tuan.

Tdng creatinin huyét twong: creatinin trudc md > 200 pmol/L.
Dic diém cac nguy co trong phiu thuat

Phdu thugt can thiép nhiéu van tim: can thiép > 02 van tim.

Phdu thugt can thiép nhiéu cau noi chi - vanh: > 02 cau ndi.

Phdu thugt can thiép dong thoi van tim va cau noi cha vanh

Phdu thugt tim lan 2 trg 18n: tién st phau thuat diéu tri bénh tim.

Phdu thugt tim cdp ciru
Thoi gian tuan hodn ngodi co' thé >120 va/hogc cap DMC > 90 phiit

* ¥ ¥ ¥

¥ ¥ ¥ ¥ ¥ ¥ O ¥ ¥ ¥ ¥ ¥ O e
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2.2.4.2 Pic diém bién thién ciia SO, va c4c chi'sé lién quan
*  Bdo hoa oxy mdu tinh mach trgn (SVO,)

SVO,>65% : binh thudng, khéng can thiép huyét dong
SVO, = 55% - 65% : dau hiéu bao dong can can thiép huyét dong
SVO, < 55% - r6i loan huyét dong can diéu tri tich cuc

2.2.4.3 Twong quan giita SVO, va cac thong sé huyér dpng khéc
e Dic diém cac thdng sb huyét dong
*  Ap luwe nhi phdi (RAP)

RAP < 4 mmHg : thiéu thé tich tuan hoan, can diéu tri bu thé tich
RAP =5-10 mmHg  : khong diéu trj b thé tich 7
RAP > 10 mmHg : QU tai dich, suy tim can diéu tri lgi tiéu, tang co bop

*  Ap lye dong mach phéi (PAPS)
PAPs <30 mmHg : &p luc phéi binh thuong
PAPs = 30-54 mmHg : ting ap phoi mirc d6 trung binh
PAPs > 55 mmHg  : ting ap phdi nang
*  Ap lye dong mach phéi bit (PAWP)
PAWP <5 mmHg : giam ap luc do day that trai, can bl thé tich
PAWP = 6-18 mmHg : ap luc d6 day that trai binh thuong
PAWP >18 mmHg : ting ganh that trai va can diéu tri huyét dong
*  Chiso tim (CI)
Cl > 2,5 lit/phat/m?  : chi s tim binh thuong
Cl =2,2-2,5 lit/p/m? : chi sé tim giam, can diéu tri huyét dong
Cl < 2,2 l/phat/m?  : chi sé tim giam ning, diéu trj tich cuc
e Dic diém cua cac liéu phap diéu tri huyét dong
*  Thoi gian hé tro hd hap bang thé may: kéo dai khi > 48 gio
*  Thoi gian diéu tri tai phong hoi sirc: kéo khi dai > 72 gio
*  Liéu phap b thé tich tuan hoan: theo di dap tng véi diéu tri bu dich
Pap tmg tang chi s6 tim CI> 15% so véi Cl do ¢ thoi diém trudc liéu phép
Cai thién &p luc nhi phai RAP =4 - 10 mmHg
Cai thién &p luc dong mach phéi bit PAWP = 6 - 14 mmHg
Cai thién bao hoa oxy mau tinh mach trén SVO,
*  Liéu phép tro tim tinh mach: sir dung don thuan hozc phéi hop céc thude
dobutamin, adrenalin, noradrenalin khi c6 nguy co réi loan huyét dong.
e Dic diém cua cac bién ching sau phau thuat tim
*  Chay mau sau phau thudt: khi khong c6 rbi loan dong mau va 1) mat
méu >10mL/kg trong gio du, 2) chay mau trung binh > SmL/kg/3 gio dau,
3) chay mau quéa mic khi > 1 mL/kg/gid trong vong 6 gio dau.
*  Hgi chirmg cung heong tim thap sau phau thudt
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Lam sang nhip véi tim nhanh >140 lan/phit, huyét ap tdm thu <
80mmHg, da tai nhot, tt chi lanh, thiéu niéu hoic vo niéu.

Chi sé tim giam CI < 2,2 lit/phit/m® va kéo dai mac du da duoc diéu tri
hd tro bang thudc tro tim hodc bong ddi xung dong mach chi.

SVO, < 55% la chi diém sém cuia hoi chimg cung luong tim thap.
*  Suy than sau phdu thugt tim: Panh gia mic do tén thuong than theo
thang diém RIFLE duoc bé sung bai Bellomo va cong su.
*  Suy da tang sau phau thugt tim: khi c6 mot trong cac rdi loan bénh ly sau

1) Bdng thoi suy chirc nang it nhat 02 co quan de doa tir vong;

2) Hoi ching cung lugng tim thap tro voi diéu tri va khong kiém soat
duoc mic du da dung thude van mach lidu cao de doa tir vong;

3) suy giam chirc nang déng mau nghiém trong doi hoi truyén mau khoi
lugng 16N va tinh trang sé¢ mat mau;

4) tir vong ma khdng giai thich dugc tinh trang ngimng tuan hoan.
*  Tur vong sém sau phau thugt tim: tr vong xay ra trong thoi gian diéu tri
tai bénh vién hodc xay ra trong vong 30 ngay sau phau thuat.
2.2.5 Phuong phap thong ké va xir ly s6 ligu
- Xu ly s6 liéu bang phan mém thong ké SPSS phién ban 20.0.
2.2.6 Pao dic trong nghién cau

Dé cuong nghién ciru cua dé tai da dugc sy thdng qua cua Hoi dong
dao duc cua Bénh vién Trung wong Hué. Su tham gia caa bénh nhan vao
nghién ciru 12 hoan toan tu nguyén va duoc giai thich k§ ludng vé nghién
ctru bao gom tiéu chuan chon bénh, phuong phap diéu tri, cac lgi ich va
nguy co di kém ctia phuong phéap diéu tri. Cac thong tin thu thap duoc s&
duoc giit bi mat va chi duoc dung trong khuén khd nghién ciu.

Chuong 3: KET QUA NGHIEN CUU
3.1. DACPDIEM CUA NHOM NGHIEN CUU
3.1.1. Piac diem chung
* Gidi tinh va dg tuoi ]
Béing 3.1. Dc diém giéi tinh va dj tudi

2 Gigi Chung
TEJO' Nam N 0
(nam) o % 0 % n %
<60 38 86,4 58 85,3 96 85,7
> 60 6 13,6 10 14,7 16 14,3
Chung 44 39,3 68 60,7 112 100

Nhan xét: Nir chiém ti 1¢ cao; Nhém tuoi < 60 chiém ty Ié cao. Tuoi
trung binh caa nhém nghién ctru la 46,69 + 12,57 tuoi.
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3.1.2. Dic diém cac nguy co phiu thuat tim
*  Pdc diém phan bé cac yéu té nguy co phau thugt tim

Nauy ce trirdc + trong phau thuat | S 86,6 %
Nguy co trong phau thust . S 473 %
Neuy co trude phiu | D 51.3%

0 20 40 60 30 100

Biéu d6 3.1. Pic diém phan bé céc yéu té nguy co phiu thuat tim
Nhan xét: Hau hét bénh nhan c6 ca 2 loai yéu té nguy co trude va trong
phiu thuat; ty 1¢ cao bénh nhan c6 céc yéu t nguy co trudc phau thuat.
*  Pc diém cac yeu to nguy co' trudc phau thugt
Bang 3.2. Pic diém céc yéu té nguy co truwdc phiu thuat

Yéu t6 nguy co trwéc phiu thuat n %
Suy tim trudc phau thuat (NYHALI-1V) 91 81,3
Phan suat tong mau giam EF < 50% 36 32,1
Tang ap phoi PAPS > 55 mmHg 31 21,7
Nhoi mau co tim moi 4 3,6
Tang creatinin huyét tuong trudc moé > 200 pumol/L 0 0,0
Tudi > 60 (ndm) 16 14,3

Nhén xét: da s6 bénh nhan cd NYHA.II-IV va cé khoang 1/3 s6 bénh
nhan cd biéu hién giam phan suét tbng mau that trai treée phau thuat.
3.2. BIEN THIEN GIA TRI CUA SvO, VA CAC CHi SO LIEN QUAN
*  Bien thién gid tri cua chi sé SVO,
Bang 3.3. Két qua do lwdng bio hoa oxy mau tinh mach tron

8\702 (%) To T, T8 Toff

SVO,> 55% | 112 (100%) | 94 (83,9%) | 56 (50,0%) | 49 (43,8%)

SV0,<55% | 0 (0%) 18 (16,1%) | 56 (50,0%) | 63 (56,2%)

SvVO,-TB 73,97£7,75 | 68,95+14,34 | 57,51+13,23 | 55,60+13,29

p Proxt2< 0,05 | Proxrs < 0,05 | Proxrorr < 0,05 | Prexrors > 0,05

Nhan xét: Gia tri SVO, giam dan tir thoi diém To dén Tor (p < 0,05). Ti
I& bénh nhan c6 gia tri SVO,> 55% bién thién giam.




*  Bién thién gia tr; cia chi sé DO,

Bang 3.4. Két qua do lwdng gia tri cia chi sé van chuyén oxy
DO; (ml/p) Ty T Ts Tott
DO,-TB 457,14+135,36 | 738,86+205,90 | 622,37+169,27 | 643,84+155,47
p Proxr2 < 0,05 Proxre < 0,05 Proxtott < 0,05 Prextott > 0,05

Nhan xét: Nhiéu bénh nhén c6 kha nang van chuyén oxy DO, han ché
(<1005 mL/p); gié tri DO,-TB ting sau phau thuat (p < 0,05).
*  Bieén thién gia trj chi so tiéu thy oxy VO,
Bing 3.5. Két qua do lwong gia tri cia chi sé tiéu thu oxy

VO, (ml/phdt) To T, Tg Tost
VO,> 230 2 (1,8%) 51 (45,5%) 68 (60,7%) 77 (68,8%)
VO,-TB 114,97+42,13 | 217,78+110,59 | 256,27+98,79 | 274,19+98,06
p Proxt2 < 0,05 Proxts < 0,05 Proxtoft < 0,05 | Praxtoft > 0,05

Nhan xét: Gia tri VO,-TB tiang & cac thoi diém sau phau thuat (p<0,05);

phan 16n bénh nhan tang tiéu thy oxy > 230mL/phut sau phiu thuat.
*  Twong quan giva tiéu thu oxy VO, va SVO,
Nhan xét: c6 mdi twong quan
nghich va chat ché gira cac gia
tri cuia cac chi s6 SVO, va VO, do
& thoi diém T
0 1 - : (r=-0,696; p<0,05).

Biéu d6 3.2. Twong quan gia tri giita SVO, va VO, do & thoi diém T
*  Chi so tim (CI)
Bang 3.6. Két qua do lwdng gia tri chi sé tim

ClI (lit/phat/m?) To T, Ts Tot

Cl<22 (8;-%?’/0) 13 (11,6%) 15 (13,4%) 11 (9,8%)
Cl=22-25 9 (8,0%) 10 (8,9%) 19 (17,0%) 18 (16,1%)
Cl>25 3 (2,7%) 89 (79,5%) 78 (69,6%) 83 (74,1%)
CI-TB 1,67+0,43 3,23+0,93 2,90+0,77 2,99+0,70
p Proxt2< 0,05 | Proxts<0,05 | Proxrorr < 0,05 | Praxrori> 0,05

- Nhiéu bénh nhan suy tim ning trudc phau thuat ¢ Cl < 2,2 lit/phat/m?
- Ty Ié thap bénh nhan c6 chi s6 tim giam nhung van trong giéi han cho
phép (2,2 < CI < 2,5 lit/phut/™) & thoi diém sau phau thuat.

- Hau hét bénh nhan sau phau thuat cai thién chi sé tim (CI > 2.5
lit/phat/m?). Bién thién gia tri CI-TB ting sau phau thuat (p< 0,05).
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3.3. TUONG QUAN GIUA SvO, VA CAC CHi SO HUYET PONG
3.3.1. Twong quan giira SVO, va c4c thong sb huyét dong

*  Huyét dp déng mach trung binh (MAP)

Bang 3.7. Két qua do lwdng gia tri huyét ap déng mach trung binh

MAP (mmHg) To T, Ts Tofr

MAP >60 | 86(76,8%) | 110 (98,2%) | 98 (87,5%) | 99 (88,4%)

MAP<60 | 26(232%) | 2(1,8%) | 14(125%) | 13 (11,6%)

MAP-TB 66,86+10,51 | 91,52+15,35 | 73,41+12,75 | 72,54+12,44

p Pror2< 0,05 | pProre <0,05 | Prroyrom < 0,05 | Prrsyrom > 0,05

Nhan xét: Hau hét bénh nhan c6 MAP > 60 mmHg sau phau thuat; Bién
thién gia tri MAP-TB ting sau phau thuat (p < 0,05);
*  Ap lye dong mach phéi tam thu do bang catheter Swan-Ganz (PAPS)
Bang 3.8. Két qua do lwdng gia tri 4p lwe dong mach phéi tam thu

PAPS (mmHg) To T, Ts Toft
PAPS-TB 25,02+7,17 | 30,41+11,59 | 28,06+9,25 25,41+7,49
p Proy2) < 0,05 | Prroyre) < 0,05 | Prroycrorn > 0,05 | Perayrorn < 0,05

Nhan xét: Bién thién gia tri PAPS-TB giam dan sau phau thuat, co
tuong quan yéu gitra 2 chi s6 PAPS va SVO, (r = 0,218).
*  Ap lye dong mach phéi bit (PAWP)
Bang 3.9. Két qua do lwdng gia tri ap lwe dong mach phai bit

PAWP (mmHg) To T, Tsg Toft
PAWP > 18 22 (19,6%) 5 (4,5%) 1 (0,9%) 0 (0,0%)
B 13,31+4,82 8,49+4,78 8,40+3,52 8,50+3,09
p Paoyr2) < 0,05 | Proyrs < 0,05 | Prroyrory < 0,05 | Pergyrorn > 0,05

Nhan xét: Bién thién gia tri PAWP-TB giam (p< 0,05), c6 twong quan
yéu gitra 2 gia tri PAWP va SVO, (r = 0,126).
3.3.2. Dic diém cac li¢u phap diéu tri huyét dong
*  Thoi gian thg may
» Bang 3.10. Két qua thoi gian the may

Thei gian thé may Chung SV0,255% | SVO,<55% | p

TGTMTB (n=112) | 22,56 +30,04 | 20,98+25,87 | 31,94+47,12 | <0,05

TG thé méy <48 gio 105 (93,8%) <005

TG tho may >48 gio 7 (6,2%)

Nhén xét: Pa s6 bénh nhan cd thoi gian th méay < 48 gio; Nhom bénh
nhan c6 SVO,> 55% c6 thoi gian thd may ngén hon (p < 0,05).
= Két qua nghién ctru duong ROC cua SVO, chi diém tién luong thoi
gian tho may
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Yo SVO02-Tos
100 |

- Nhan xét: Biém cit SVO,
80 = 48% c0 gid tri tién luong
. I vé thoi gian tho may, do
= %o Specnity 114 nhay 64,76 (KTC 95% =
“ aof 54,8 - 73,8), va do dac hicu
. 71,43 (KTC 95% = 29,0 -
20r 96,3). Dién tich dudi
of L duong ROC: AUC = 0,652

0 20 40 60 80 100 %
100- D& dic hiéu

Biéu dd 3.3. Puwong ROC chi diém SVO, vé thoi gian thé may
*  Thoi gian diéu tri tai phong hoi sic
= Bang 3.11. Ket qua thai gian dieu tri tai phong hoi sirc

Thai gian héi sirc Chung SV0,>55% | SVO,<55% | p
TGHS TB (n=112) 51,16 + 35,13 | 48,78+£30,31 | 63,61+53,26 | <0,05
TG hoi stic< 72 gid 104 (92,9%)

I = <0,05
TG hoi suc >72 gio 8 (7,1%)

Nhan xét: Pa so bénh nhan c6 thoi gian hoi stc < 72 gio. Nhém bénh
nhéan c6 SVO,> 55% cd thoi gian thd may ngan hon (p < 0,05).
= Két qua nghién ctru duong cong ROC vé thoi gian diéu tri hoi stic

Y SVO2-Tor

1oor Nhan xét: biém cit SVO, =
sof 50,3% c6 gid tri tién lugng vé
ok thoi gian didu tri tai hdi sic,
g eor — v6i do nhay 57,69 (KTC 95%
& b Speciicay: 750 = 47,6-67,3), d6 dic hicu
C 75,00 (KTC 95% = 34,9 -
200 96,8). Dién tich dudi dudng

o= ROC: AUC = 0,642

o] 20 40 60 80 100 %
100 - Do dic hiéu
Biéu db 3.4. Puong ROC chi diém SVO, vé thoi gian hdi siic

*  Liéu phdp diéu trj bu thé tich tuan hoan

- €6 108/112 ca st dung liéu phéap bu dich chiém 96,4% ; Hau hét bénh
nhan déap tmg duong tinh véi ligu phap bl dich (tang chi s6 tim CI > 15%; p
< 0,05), va mot sé it bénh nhan khong co dap tng voi liéu phap bu dich
(khdng cai thién chi sé tim hoic ting CI < 15% so véi thoi diém trude do).
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Bang 3.12. Bién thién gia tri cac chi s6 huyét dong véi liéu phap bu dich

Thong so huyét dong | CI ting >15% (n=102) | Cl < 15% (n=6) p

MAP-T, 66,68+10,10 66,17+10,13 >0,05

MAP-T o 72,64+12,86 74,17+7,52 >0,05
0 <0,05 >0,05

PAMP-T, 19,13£5,76 18,175,81 | >0,05

PAMP-Toq 18,3145,71 17,00+335 | >0,05
0 >0,05 >0,05

PAWP-T, 13,20%4,79 13,50+5,89 >0,05

PAWPToq 8,67+3,00 883240 | >0,05
D <0,05 >0,05

Cl-Tq 1,63+0,38 2,35+0,75 <0,05

ClTon 3,070,67 2,04+0,62 | <0,05
0 <0,05 >0,05

Nhan xét: G nhém bénh nhan c6 dép ung tang chi s6 tim, cac théng so

MAP, PAMP, PAWP, CI cdi thién sau liéu phap bu dich (p< 0,05); O nhém
bénh nhan khong c6 dp ung téng chi so tim, cac thong so PAMP, PAWP,
Cl ciling c¢6 dap ung theo chiéu hudng cai thién sau liéu phap bu dich nhung

su khac cac su khac biét 1a khong c6 y nghia thong ké (p > 0,05);
*  Liéu phdap diéu tri thuéc tro tim tinh mach
= Bang 3.13. Bién thién gia tri cac chi sé huyét dong véi liéu phap
thudc tro tim dwong tinh mach

Théng s6 huyét dong | CI ting > 15% (n=96) | CI ting < 15% (n=4) p

MAP-T, (mmHg) 68,50+10,19 63,75+10,72 >0,05

MAP-T . (mmHg) 72,75+13,19 76,00+7,62 >0,05
D <0,05 >0,05

PAMP-T, (mmHg) 19,43+5,79 22,25+8,18 >0,05

PAMP-T o (mmHQ) 18,63+5,66 17,50+3,87 >0,05
D <0,05 >0,05

PAWP-T, (mmHg) 13,34+4,79 17,00+7,16 >0,05

PAWP-T (mmHg) 8,76+3,00 7,00+3,46 >0,05
D <0,05 >0,05

CI-T, (L/phat/m?) 1,61+0,38 2,55+0,84 >0,05

Cl-T,s (L/phit/m?) 3,09+0,68 2,16+0,78 >0,05
D <0,05 >0,05

- Hau hét bénh nhan dép (mg tang chi s6 tim véi dieu trj thuoc tro tim
duong tinh mach (tang CI > 15%), va cai thién cac thdng s6 huyét dong nhu
MAP, PAMP, PAWP (p < 0,05);
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3.3.3. Pic diém céc bién chirng sau phiu thuat tim
*  Bien chung sau phau thugt tim
Bang 3.14. Bién chirng sau phiu thuit tim

Bién chirng n Tilé %
Chay mau 6 5,4
Suy than 1 0,9
Hoi chimg cung lwong tim thap 3 2,7
Suy da tang 2 1,8
Viém phéi 1 0,9
Khoéng bién chiing 99 88,4
Tir vong 0 0
Tong 112 100

Nhan xét: Mot so it bénh nhan c6 bién chang chay mau; Hoi ching cung
luong thap; 1 bénh nhan suy than va 3 bénh nhan dién tién suy da tang sau
d6 hoi phuc va khong co truong hop tir vong giai doan sau phau thuat.

3.3.4. Két qua nghién ciru dwdong ROC ciia SVO, chi diém tién lweng két
qua c&c muc tiéu huyét déng

% TOFF_Sv02

0 =
- ye Cac muc tiéu diéu tri
i - HR <90 lan / phiit
80 |- i - RAP <14 mmHg
- - MAP = 60 - 100 mmHg
. - PAWP < 18 mmHg
2O - CI> 2,2 lit / phit / m*
: F sl - Tho mdy <48 gio
5 ol cren B - Thoi gian ICU < 72 gio
[ yal - Khong c6 hgi chirng
- cung hrong tim thap
” '_ / | - Khong suy thdn
| S - Khong suy da tang
i ! - Khong c6 tir vong

0 ot | T T T |

0 20 40 60 80 100 %

100-Specificity
Biéu d6 3.5. Pwong ROC cua chi diém SVO, vé cac muc tiéu huyét déng
Nhan xét: Biém cit SVO, = 55*% c6 gia tri tién luong tot, voi do nhay 13
91,18 (KTC 95% = 81,8 - 96,7), d6 dac hiéu 31,82 (KTC 95% = 18,6 -
47,6); dién tich dudi duong cong ROC: AUC = 0,640.
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Bang 3.15. Két qua cac muc tiéu diéu tri huyét déng theo SVO,

Muc tiéu huyét dong Svnggi? & Sv(cr)f:lg?% p

Huyét &p DM trung binh  (mmHg) | 72,71+12,46 | 71,61+1268 | >0,05
Ap lyc nhi phai (mmHg) 5,81+3,20 6,33+3,55 > 0,05
Ap lyc dong mach phoi bit (mmHQ) 8,46%3,15 8,72+2,80 > 0,05
Chi s0 tim (L/phut/m®) 3,03+0,78 2,61+0,70 <0,05
Thoi gian thd may (gio) 20,98+25,87 31,94+47,12 | <0,05
Thoi gian diéu tri ICU (gio) | 48,78+30,31 | 63,61+53,26 | <0,05
Hi chitng cung luong tim thap (%) 3,2% 5,6% <0,05
Bién ching suy than (%) 1,1% 0%

Bién chung suy da tang (%) 5,6% 1,1%

T vong (%) 0% 0%

Nhan xét: Cai thién tt hon gié tri cac muc tiéu huyét dong & nhdm c6
SVO,>55% (n = 94) so v&i nhdm ¢ gia tri SVO, < 55% (n = 18).

Chwong 4: BAN LUAN

4.1. PAC PIEM CUA NHOM NGHIEN CUU
4.1.1. Pic diém chung
* D¢ tudi va gidi tinh ciza nhém nghién cizu

Roques va cong su da nghién ciu trén 19.030 bénh nhan phau thuat tim
¢6 do tudi trung binh 1a cao hon so vai trong nghién ciru cua ching toi (62,5
+ 10,7 50 V6i 46,69 + 12,57 tudi; bang 3.1.). Su khac biét la do ty 1¢ bénh Iy
mach vanh (Ién tudi) trong nhém nghién ctiu cua cac tac gia 1a cao hon
nhiéu so véi cua ching t6i (63,6% so véi 10,7% - bang 3.2.).

Nghién ctu caa Holm J. va cong su vé chi diém SVO, & cac bénh nhan
phau thuat thay van déng mach chu c6 do tudi trung binh kha cao (69 + 10
S0 Voi 46,69 + 12,57 tudi). Sy khac biét vé bénh nguyén gay tén thuong van
dong mach chu trén cac bénh nhan ngudi chau Au chi yéu do thoai hda céc
14 van thuong gap ¢ nguoi lon tudi; khac véi nguyén nhan bénh van tim ¢
Viét Nam chua yéu la do thap xay ra khi do tudi con tré.

Nguyén Duc Hién va cong su nghién ctru déc diém bénh nhan phau
thuat thay van hai 14 c6 do tudi trung binh tré hon so vé6i cua ching toi
(36,78 + 10,25 so Vi 46,69 = 12,57 tudi). Su khac biét ¢ day 1a chung i
chi thuc hién trén nhitng bénh nhan cé nguy co cao, thuong co thoi gian
méc bénh dai hon do phat hién bénh muon hozc do khong co du diéu kién
kinh té dé duoc phau thuat diéu tri s6m hon.
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Gi6i tinh nit mic bénh van tim cao hon nam 1a két qua chung cua cac
nghién ciu. Ghi nhan y vian cho thay trén 2/3 sé bénh nhan hep van 2 14 1a
nir gidi. Nghién ciu cua chung toi cling 6 két qua tuong dong, nhitng bénh
nhan phau thuat tim c6 nguy co cao ¢ Viét Nam da s6 mac bénh van tim
chiém 89,7% trong do nir cao hon nam (60,7% so v&i 39,3% ; bang 3.1.).
4.1.2. Pic diém cac nguy co phiu thuit tim
*  Pgc diém Cac yéu té nguy co truéc phau thugt

Trong nghién ctu cua ching t6i, ty 1¢ suy tim ning trugc phiu thuat
(NYHAL.II-1V) kha cao (81,3%). Pa sd bénh nhan trong nghién ctu cua
Roques mac bénh mach vanh dwoc phét hién va chi dinh phau thuat sém,
nguoc lai véi nghién ciru cua ching t6i, nhitng bénh nhan mac bénh ly van
tim von dién tién suy tim ning do khong duoc tham kham va phau thuat sém
do diéu kién kinh té kho khin. Ciing véi Iy do nay, nguy co ting ap phdi nang
(> 55 mmHg) trong nghién ctru ctia chiing t6i 1a cao hon so vai cua tac gia
noi trén (27,7% so Véi 16,5%). Nguoc lai, dic diém nhoi mau co tim mai (<
6 tuan) trong nghién ciru ciia ching toi chiém ty Ié thap (3,6% so voi 15%) vi
c6 ty 1& bénh mach vanh thap (10,7% so véi 63,9% ; bang 3.2.).

% Pdc diém cac yéu té nguy co trong phdu thugt

Roques va cong sy di nghién ciru trén 19030 bénh nhan, trong d6, da sd
la phau thuat dong mach vanh con phau thuat van tim chiém ty 1¢ thap, khac
vai két qua nghién ciu cua ching toi (63,9% va 29,8% so véi 89,3% va
10,7%; biéu dd 3.2.). Piém khac biét 1 loai hinh phiu thuat tim c6 nguy co
cao chiém ty Ié dang ké trong nghién ciru ciia ching tdi (49,1%). Mot s6 bénh
nhan c6 tién str phau thuat tim (6,3%) mac du bénh ly tim khong quéa ning
nhung tiém an nhiéu nguy co cao vi doi hoi phau tich g dinh, thao tac ngoai
khoa ty dé chén ép tim nhiéu hon, thoi gian phau thuat kéo dai va bién ching
chay mau sau phau thuat ciing xay ra véi tan suat nhiéu hon.

4.2. BIEN THIEN GIA TRI CUA SvO, VA CAC CHI SO LIEN QUAN
*  B&ao0 hoa oxy hoa tinh mach trgn (SVO,)

Rolf Svedjeholm va cong sy da nghién ciru do luong SVO, trén 488
bénh nhan phau thuat dong mach vanh cé gia tri SVO, = 67+7 %. Nhiing
bénh nhan c6 SVO, < 55% (n = 32) cd tan suit cao xay ra cac bién chimng
sau phau thuat. Nghién ciru caa Holm va cong sy da ching to nhing bénh
nhan cé gla tri SVO, < 60% thuong c6 két qua ngan va dai han 1a khong tét,
c6 tan suat cao hon xuét hién cac bién chang ¢ giai doan sau phiu thuat.

Trong nghién ciru ndy, chdng toi tién hanh do lwdng b&o hoa oxy mau
tinh mach tron SVO, trén nhiing bénh nhan phiu thuat tim c6 nguy co cao
bao gdm ca bénh ly mach vanh va bénh ly van tim. Ching tdi khao sat su
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bién trién gia tri SVO, tir thoi diém trudc phau thuat cho dén hét giai doan
hoi stc sau phau thuat. Két thic nghién cau khi tinh trang huyét dong da on
dinh khéng can thiét theo ddi tiép tuc chi s SVO, ciing nhu cac thong s6
huyét dong khac do boi catheter Swan-Ganz. Bang sau so sanh mot sé két
qua nghién ctu vé chi sé SVO, cua ching tdi va hai tac gia noi trén.

Bing 4.1. So sanh két qua nghién ciru chi s6 SVO, ciia Mt s tac gia

— NVO: | 530, T, | SUO,255% | SVO,<55%
Tac gia

Svedjeholm va CS (n=488) 67 +7% 93% (n =456) | 7% (n=32)

Holm va CS (n = 396) 68.5+5.0% | 92% (n=365) | 8% (n=31)

Chiing t6i (n = 112) 68,95 +14,34 | 84% (n=94) | 16% (n =18)

Két qua do ludng SVO, vao thoi diém tiép nhan bénh nhan tai phong
hoi stc sau phau thuat giira cac nghién ciru 1a kha twong dong (bang trén),
va két qua nay dat muyc tidu diéu tri (SVO, > 65%). O thoi diém tiép nhan
tai phong hoi stc, bénh nhan ngay sau phau thuat con tac dung cua thudc
gay mé co tac dung giam hoat dong chuyén héa (giam VO,), duoc thdng
khi nhan tao chii dong va thuong dugc hd trg co bop tim biang céc thude tro
tim duong tinh mach (bao dam cung cip oxy DO,), do d6 luong oxy dur trit
(SVO,) bao ton. Tuy nhién, ty 1¢ bénh nhan co gia tri SVO, < 55% trong
nghién ctru ctia chung t6i la cao hon so vai 2 tac gia noi trén (16% so vai
7% va 8%; bang 3.15. va 4.1). O thoi diém tiép nhan bénh nhan sau phiu
thuat tim tai phong hoi sic, bénh nhan thuong da duoc téi wu hoa cac yéu tb
anh huong dén SVO, (Hb, Sa0,, VO,) bang cé4c liéu phap diéu tri tich cuc
nhu truyén méu, bd dich va thé may. Giai thich ty 1é bénh nhan c6 gia tri
SVO, < 55% trong nghién ciru cta ching tdi 1a cao hon so véi 2 t&c gia noi
trén vi chdng téi chi nghién cau trén nhiing bénh nhan phau thuat tim cé
nguy co cao sé& ton thwong chirc ning tim sau phau thuat (giam cung luong
tim CO) vai muc do nghiém trong hon.

Tai thoi diém 8 gio sau phau thuat (thoi diém Tsg), da s6 bénh nhan da
hoi tinh sau gdy mé sau va bi anh huong béi cac tac dong phiu thuat 13
nhiéu nhat (dau, sdt, run lanh) nén mac chuyén héa ting dé dap ung nhu
cau; dong thoi mot s6 bénh nhan dugc cai may tha khi huyét dong on dinh
lam SVO, giam (57,51+13,23 so vé6i 68,95+14,34 %). O thoi diém T, khao
sat khi huyét dong 6n dinh va tit ca bénh nhan da duoc cai may tha, nging
sir dung cac lidu phap diéu tri tich cuc va nguoi bénh duoc tip van dong
sém dé chuyén ra khoi phong hdi stic cho nén gia tri SVO, la thip nhat
(SVO,-TBofr = 55,60 * 13,29 %).
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Bién thién giam dan gi& tri SVO, ¢ giai doan sau phau thuat 1a twong
ddng giita cac nghién ciu caa Holm, caa Kamalakkannan so véi caa ching
t6i. Gia tri SVO, do tai thoi diém khi bénh nhan da 6n dinh va ngirng st
dung céc lidu phap diéu tri tich cuc trong nghién ciu cia Holm va cua
chung t6i 1a twong dong véi nhau (55% & nhdm bénh nhan phau thuat thay
van dong mach chu va 60% & nhom bénh nhan phau thuat bac cau ndi chu
vanh so vai 55,60 % cua chung téi; bang 3.3). Tuy nhién, gia tri SVO, trong
nghién ctru ctia ching tdi 1a thap hon so voi ciia Kamalakkannan va cong su
(55,60 % so vai 59,99 %) vi ching tdi chi thyc hién nghién cau trén nhiing
bénh nang c6 muirc do ton thuong chuc ning tim nghiém trong hon. O giai
doan sau phau thuat, sau khi da ngung cac liéu phap diéu trj tich cyc thi
nhitng bénh nhan vén da co kha nang cung cap oxy giam (giam cung luong
tim do ton thuong chic niang tim) dong thoi tang tiéu thu oxy (do dau, run
lanh, sdt, tap van dong sau phau thuat) 1am giam luong du trir oxy cua co
thé (SVO, < 50 %), va ddy chinh 13 giai doan ban I& cin than trong khi
quyét dinh chuyén bénh nhan ra khoi phong diéu tri tang cuong.

* Vdn chuyén oxy (DO,)

Nghién ctu cua Aya H. D. Cecconi va cong su da dua ra cac muc tiéu
huyét dong nham cai thién két qua phiu thuat tim, trong d6, mic van
chuyén oxy 1a DO, > 600 mL/phat/m®. Trong nghién ctiu cia ching toi,
hau hét bénh nhan phiu thuat tim nguy co cao (99,1 %) c6 kha ning van
chuyén oxy do ¢ thoi diém T, 1a thap so véi téc gia trén (457,14 + 135,36
mL/phat, bang 3.6.). Bién thién ting khac biét gia tri DO,-TB sau phau
thuat va dat gia tri muc tiéu ¢ thoi diém T, (738,86 + 205,90 mL/phut) so
v6i thoi diém trude phiu thuat (p < 0,05) ching to sy cai thién chac ning
tim sau phau thuat rat dang ké. Gia tri DO,-TB do & thoi diém T 1a cao
hon so véi Tg (643,84 + 155,47 so véi 622,37 + 169,27 mL/phdt, bang 3.4)
I tiéu chuan an toan trudc khi chuyén bénh nhan ra khoi phong hdi sirc.

*  Tiéu thu oxy (VO,)

Nghién ciru cua Desanka Dragosavac va cong su ¢ két qua muc tiéu
thu oxy trung binh giai doan sém sau phau thuat VO,-TB = 282.52 +
139.43 mL/min/m? va xem déy 1a tiéu chi danh gi4 hidu qua cua cac liéu
phap diéu tri huyét dong. Trong nghién ctu cia ching tdi, mic tiéu thy
VO,-TB cai thién & thoi diém 2 gio sau sau phéu thuat (VO,-TB, = 217,78
+ 110,59 mL/phat) do co su cai thién chirc nang tim ciing nhu do tang hoat
dong chuyén hoéa sau phiu thuat (hoi tinh, sbt, dau sau phiu thuat). Bién
thién ting dan mac tiéu thu oxy do qua cac thoi diém sau phau thuat (VO,-
TBrg = 256,27 + 98,79 mL/ph(t) va thoi diém danh gia sau cling trude khi
quyét dinh rat catheter Swan-Ganz va nging theo ddi SVO,. Ching tdi ghi
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nhan cé su gia tang gia tri VO,, dong thoi tang gla tri DO,, diéu nay da glal
thich can bang cung cau oxy trong co thé van 6n dinh, dong thoi ¢6 méi
tuong quan nghich, chat ché giita cac gia tri cua chi s6 SVO, va VO, do tai
thoi diém T (r = - 0,696 ; p < 0,05 ; biéu d6 3.2).

*  Cung luwong tim (CO)

Chdng t6i tién hanh khao sét su bién thién trén nhitng bénh nhan phau
thuat tim nguy co cao thay bién thién ting CO sau phau thuat (2,53 + 0,70
tang 1én 4,59 = 1,14 lit/phat; p < 0,05). Gia tri CO-TB do & thoi diém T, Ia
cao nhat (CO- TBTZ— 4,86 % 1,35 lit/phdt) nho nhimg diéu kién thuan loi nhu
chtre ndng tim cai thién do cac thuong ton tim da dugc phau thuat sua chira;
hon nita, ngay sau phau thuat bénh nhan thudong duoc hd trg cac thude lam
tang co bop tim; tic dong phau thuat chua anh huong nhiéu trong diéu kién
bénh nhan thd may duoc an than, giam dau tot, tic dung cua thudc mé con
lai 1am giam hoat dong chuyén héa co thé. Diéu nay giai thich SVO,-TB do
& thoi diém nay cao nhat (68,95 + 14,34 %:; bang 3.3.). Gia tri CO-TB do
vao thoi diém sau phau thuat cai thién (CO-TBg = 4,41 + 1,22 so véi CO-
TBror = 4,59 + 1,14 lit/ph(it ; p < 0,05; bang 3.10.). Chlng tdi tim thay tuong
quan mirc d6 yéu gitra CO va SVO, ¢ thoi diém Tos (r = 0,220; p < 0,05).
Sau phau thuat ty 1& bénh nhan c6 CI > 2.5 lit/phat/m” cai thién dang ké
(2,7% tang 79,5% ; 69,6% ; va 74,1%; bang 3.6.). Ngudng SVO, > 55 % ¢
giai doan phuc hdi chirc ning sau phau thuat (Tof) trong diéu kién chi sb
tim cai thién 1a mot minh chitng day 1a ngudng an toan vé huyét dong.

43. TUONG QUAN GIUA SVO, VA MOQT SO THONG SO HUYET
PONG O BENH NHAN PHAU THUAT TIM CO NGUY CO CAO

4.3.1. Twong quan giira SVO, va mjt sé thong so huyét dong
*  Huyét dp déng mach trung binh (MAP)

Nghién ctru ciia Azau va cong su trén 300 bénh nhan phau thuat tim c6
nguy co cao (giam chirc niang than; > 60 tudi; dai duong; xo vira dong mach)
bang cach sir dung cac liéu phap diéu tri (bl thé tich va / hoic sir dung thude
tro tim tinh mach) dé duy tri huyét &p trung binh khoang MAP = 75 - 85
mmHg ¢ nhém nghién cau (n = 147); va nhdm ching duy tri MAP = 50 - 60
mmHg (n = 145). Mac du co6 sy khac biét gia tri MAP & 2 nhom (7946 so
v6i 60£6 mmHg; p < 0,001) nhung ty 18 suy than cdp sau phiu thuat la
gidng nhau (17% so véi 17%; p = 1); thoi gian nam vién khong khéc biét
dang ké (9,5 [7.,9 - 11,2] ngay so véi 8,2 [7,1 — 9,4] ngay; p > 0,05). Dicu
nay chirng t6 MAP khong phai 12 chi diém chinh xé&c sy tuéi mau tang.
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Trong nghién cau cua ching t6i, ty 16 bénh nhan cé gia tri huyét ap
dong mach trung binh MAP > 60 mmHg & giai doan sau phau thuat (T, T,
Toif) cao hon (lan luot 12 98,2% ; 87,5% ; 88,4%) so véi thoi diém trudc
phau thuat (To; 76,8%), Ty 1¢ bénh nhan c6 MAP < 60 mmHg do tai thoi
diém T, la rat thap (1,8%), vi phan I6n bénh nhan cai thién chirc nang tim
sau phau thuat sira chira cac ton thuong tim va duoc hd tro bang céc liéu
phap diéu trj kip thoi. Chung tdi nhan thay gia tri MAP-TB do tai thoi diém
Toir thap hon so véi Tg nhung su khac biét nay 1a khong déang ké (72,54
12,44 so véi 73,41 + 12,75 mmHg ; p > 0,05; bang 3.7.). Két qua nay la
tuong ddng véi két luan cua tac gia trén, MAP khdng chi diém chinh xéc
tinh trang tudi mau cia cac co quan. Ching toi cling ghi nhan khéng co
tuong quan gié tri gitra 2 chi s MAP va chi s6 SVO, (r = - 0,057).

*  Ap lue dong mach phéi tam thu (PAPS)

Két qua diéu tri tang ap phdi cai thién rd sau phiu thuat (giam ty &
bénh nhén c6 PAPS > 55mmHg tr 27,7% con 5,4% va 2,7%) vi da 5O
nguyén nhan gy tang ap phdi trong nhém nghién ciru duoc giai quyét triét
dé sau phau thuat diéu tri hep van 2 la. Gia tri PAPS-TB bién thién tang
(25,02 + 7,17 tang 30,41 + 11,59 va 28,06 + 9,25mmHg; bang 3.8) vi lc
nay bénh nhan thuong dugc thé may lam ting ap luc trong 16ng nguc va
tang ap phoi, va gi tri ndy tro vé nhu trudc phau thuat vao thoi diém T,
khi da rat may tho (25,02 £ 7,17 so vai 25,41 + 7,49 mmHg; p > 0,05; bang
3.8). Ciing nhu tac gia khac, ching t6i ghi nhan twong quan yéu (r = 0,218 ;
biéu d6 3.8.) giita 2 chi s6 PAPS va SVO..

*  Ap lye dong mach phéi bit (PAWP)

Arjan N Kuiper va cong su da theo ddi chi s6 PAWP va SVO, dé danh
gia hiéu qua bu dich trén cac bénh nhan phau thuat tim. Chi sb tién ganh cai
thién (112 giam 7+2 mmHg) dong thoi véi bién thién ting SVO, (ASVO, >
2%) la nhung chi diém tién lugng hiéu qua cua liéu phép bu dich & nhém
bénh nhan co6 dap tng bu dich dwong tinh (ting CI >15%). Dimitrios
Matamis va cong su sir dung chi so PAWP dé danh gia hiéu qua cua liéu
phap diéu tri thudc trg tim. Nhung bénh nhan ¢6 chi dinh sir dung thudc tro
tim thuong bj suy tim nang va ting tién ganh. Két qua cai thién gia tri
PAWP, SVO, sau diéu tri thudc tro tim véi cai thien PAWP (13,9+2.6 —
13,6+3,0 mmHg) va tang SVO, (57,0% — 63,7%).

Trong nghién ctru cua ching toi, nhitng bénh nhan co ting tlen ganh that
trai (PAWP > 18mmHg) chiém ty Ié dang ké (19,6%) & thoi diém To. Ty I€
nay glam sau phau thuat (19,6% so véi 4,5%; 0,9% va 0% ¢ thoi diém T;
Ts. Torr, P < 0,05). Gia tri PAWP-TB cai thién sau phau thuat (8,50 + 3,09
so vai 13,31 + 4,82 mmHg p < 0,05; bang 3.9.) va khong co truong hop ¢
PAWP > 18mmHg & thoi diém T, va ddy ciing 1a mot trong nhiing tiéu



20

chuin dé cai lidu phép thudc tro tim. Ngoai ra, ¢ su trong quan gia tri gitra
2 chi s6 PAWP va SVO, véi mirc d6 yéu (r = 0,126). PAWP con phu thuge
vao tinh trang nguoi bénh dic biét 1a trong diéu kién dang tho may (ap luc
do duoc tai vi tri cuia dau mat catheter IGc ndy ¢ trong nhanh dong mach
phdi nho, vi Vay gié tri cia PAWP bién d6i theo nhip ho hap, vi vay, gia tri
PAWP ting gia tao khi sir dung ché d6 thd ap luc duong cudi ky tho ra
(PEEP). Nguoc lai, gia tri SVO, do bang phan tich khi mau dong mach phoi,
khong phu thudc vao tac dong caa ap luc 16ng nguc nén chi s6 SVO, phan
anh chinh xac tinh trang huyét dong hon so voi chi so6 PAWP. Dicu nay giai
thich mac du ca 2 chi s6 PAWP va SVO, déu ¢ y nghia phan anh hiéu suat
huyét dong nhung két qua trong nghién cau cua chung toi, gitra 2 chi s6 nay
chi twong quan véi mire do yéu nhu da néu trén.

4.3.2. Két qua sir dung mét sé liéu phap diéu tri huyét dong

*  Két qua thoi gian hé tro hd hap bang thé may

Nghién ciru cua Koichi Suehiro c¢d két qua bién thién ASVO,> 12% (do
nhay 72,0% va do dac hiéu 76,9%) co tién luong kéo dai thoi gian diéu tri
tai ICU > 3 ngay. Ty I¢ bénh nhén cé thoi gian gian thd may kéo dai > 24h
la kha cao & nhém bénh nhin c¢6 ASVO, > 12% so véi nhom bénh nhan cé
ASVO, < 12%. (50% so vai 9.3% véi p < 0.001); va ty I bénh nhan cé
thoi gian gian tho may kéo dai > 48h cao & nhém cd6 ASVO, > 12% so véi
nhém bénh nhan c6 ASVO, < 12% (31% so Véi 5.6% véi p < 0,01).

Két qua nghién ctru cta ching t6i kha twong dong véi tac gia noi trén
vé ty 1& bénh nhan c6 thoi gian thé may > 48 gid (6,2% so vé6i 5,6% ; bang
3.21). Diém cit SVO, =48% c6 gia tri tién lugng tét c6 do nhay la 64,76
(KTC = 54,8-73,8), va do dic hiéu 1a 71,43 (KTC 95% = 29,0 - 96,3).
Dién tich dudi duong ROC: AUC = 0,652 (biéu d6 3.3.). SVO, la chi diém
thuan loi va chinh xéc gitp diéu chinh nhanh chéng liéu phap ap luc duong
cubi thi tho ra (PEEP) dé dat gia tri PEEP téi wu ma khong can xét nghiém
khi méau va do cung lwong tim nhiéu lan.

*  Két qua thoi gian diéu tri tai phong hoi sirc

Nhitng bénh nhan phau thuat tim nguy co cao thudng doi hoi thoi gian
diéu tri tai ICU kéo dai, nhit I nhitng truong hop xay ra cac bién chang sau
phau thuat nhu suy tim, hoi chimg cung lwong tim thap thi cang kéo dai thoi
gian tho may va diéu tri tai phong hdi stc. Nghién ciu Koichi Suehiro cho
thay khi ASVO,> 12% (dd nhay 72,0% va do dic hidu 76,9%) thi tién luong
kéo dai thoi gian diéu tri ICU (> 3 ngay). Ty 1¢ bénh nhan c6 thoi gian diéu
tri tai ICU > 3 ngay la cao & nhom bénh nhan c6 ASVO,> 12% so v&i nhom
bénh nhan c6 ASVO, < 12% (75% S0 Vi 26% véi p < 0,001).



21

Nghién ctru cua chung t6i c6 ty 1é bénh nhan diéu tri ICU < 3 ngay la
kha quan hon so véi tac gia noi trén (92,9% so véi 75% ; bang 3.11). Su
khéc biét la vi ty 1€ bénh nhan c6 bénh phOI trong nghién ctu chung t6i thap
hon so véi tac gia néi trén nhu viém phdi (0,9% / n =112 so véi 18,6%; n =
102; bang 3.14), 16n tudi (46,69+12,57 so véi 67,9+11,3). Biém cat tdi vu
SVO, = 50,3% véi do nhay la 57,69 (KTC 95% = 47,6 - 67,3), va d¢ dac hi¢u
la 75,00 (KTC 95% = 34,9 - 96,8), v¢i di¢n tich AUC = 0,642) c6 y nghia tién
luong Ve thoi gian diéu tri tai phong héi stc (biéu d6 3.4.).

*  Két qua diéu trj bu thé tich tuan hoan

Nghién cau cia Arjan N Kuiper va cong su cho thay khi ASVO, > 2%
la chi diém dap ung duong tinh véi bu dich, biéu hién vai cai thién chi so
tim CI (tang CI >15% so vaéi trudce liéu phap bu dich ¢ 26/37 bénh nhéan sau
phau thuat tim, p = 0 ,003). Nghién ctu cua chung t0i, c6 108/112 ca sur
dung li¢u phap bu dich chiém 96,43%, trong do c6 91,1% dap mg sau diéu
tri bu dich va 5,56% khong c6 dap tng vai liéu phap bu dich. O nhung bénh
nhan déap ung voi ligu phap bl dich (tang CI > 15%), hau hét cac thong s6
huyét dong khac nhu MAP, PAMP, PAWP, CI déu ¢ dap tng theo chiéu
huéng cai thién sau li¢u phap bu dich va céc su khac biét nay la c¢6 y nghia
thong ké (p < 0,05; bang 3.12). Diém cit SVO, = 60% cd gia tri tién luong
t6t nhat doi vai dap tng bl dich, véi do nhay la 34,3 (KTC 95% = 25,4-
44,0), va d6 dac hiéu la 100 (KTC 95% = 39,8 — 100); véi dién tich dudi
duong ROC: AUC = 0,600.

*  Két qua diéu tri thuoc tro tim tinh mach

Gasparovic cho thay nhitng bénh nhan ¢ SVO, giam thuong doi hoi diéu
tri thudc trg tim nhiéu hon. Trong nghién cau cua Holm, ti ¢ bénh nhan sau
phau thuat tim c6 SVO, < 60% thi ¢6 nhu cau diéu tri thudc tro tim gan gap doi
so va&i nhitng bénh nhan cé SVO, > 60% (7,2% so vdi 4,1%; p = 0,005).
Nghién ciu cia Desanka Dragosavac va cong sw cho két qua véi nhirng ty 1é
déang ké bénh nhan sau phau thuat tim can diéu tri hd trg phdi hop tir 2 loai
thuoc trg tim tro 1én trong d6 ¢6 10/30 bénh nhan can hd trg 2 loai thudc tro tim
va 9/30 bénh nhan can dicu tri 3 loai thudc trotim (bang 4.2).
Bang 4.2. So sanh két qua sir dung thuoc tre tim cia mét so tac gia

Phoi hop thudc trg'tim TM | Ching toi | Desanka Dragosavac va CS

Khéng str dung thuoc trg tim 10,7 %

Str dung 1 loai thuoc trg tim 52,7 % 13,33 %
Phoi hop 2 loai thuoc trg tim 25,9 % 50 %
Phoi hop 3 loai thuoc tro tim 10,7 % 36,67 %

Bang 3.13. cho thay su bien thién gia tri cac thong so huyet dong theo
chiéu hudng cai thién véi liéu phap diéu tri thudc trg tim cia nhom bénh
nhan trong nghién ctru. C6 96/100 ca sau khi dugc didu tri thudc tro tim 1am
tang chi s6 tim (tang CI > 15%), ddng thoi cac thong s6 nhu MAP, RAP,
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PAMP, PAWP, EF déu dép tng cii thién dang ké (p < 0,05); c6 4/100 ca
khong co dap u:ng Vvéi ligu phap thudc tro tim (C1 khong cai thién hoic tang
Cl < 15%), cac thong s6 huyét dong nhu RAP, PAMP, PAWP, EF c¢6 cai
thién nhung su khac bi¢t khong c6 ¥ nghia thong ké (p > 0,05).

4.3.3. Pic diém céc bién chirng sau phiu thuat tim

Nghlen ctru cua Rolf Svedjeholm cho thay nhitng bénh nhan sau phau
thuat tim c6 SVO, < 55% thi nguy co tang ti I€ tir vong va kéo dai thoi gian
diéu tri ICU do tang cac bién chung. C6 456 bénh nhan c6 SVO, > 55% va
32 bénh nhan ¢ SVO, < 55%, trong dé ty I¢ bién ching tim phdi & nhom co
SVO,< 55% 1a cao hon han so v&i nhdm cé SVO;> 55% (63% so voi 13%, Vi
p < 0,0001). Do dac hi¢u va do nhay ciia diém cit toi uu SVO, < 55% ddi Véi
tan suat bién chang ndi trén lan luot 12 97,1% va 21%. Nguyén nhan chinh giai
thich d6 nhay cua chi diém SVO, < 55% Ia thip vi phan 1on cac truong hop
bénh nhan co gia tri SVO, < 55% bdi nguyén nhan suy tim (41%) déu da duoc
phat hién va dieu tri kip thoi ngay tai phong phau thuat. Trong nhitng bénh
nhan c6 gia tri SVO, < 55%, mat sb bién chimg nhu nhdi mau co tim gy hoi
ching cung luong tim thap (33%) mot sé it hon 1a bién ching chay mau
(6,2%) va viém phdi do tho may dai ngay (6 2%), suy than (9,4%) va suy da
tang (9,4%). Két qua nay kha turong dong véi nghién cuu cua chung t6i, da s0
bénh nhan co gié tri SVO,> 55% khong xay ra bién chimg déng ké sau phau
thuat tim (88,4%; bang 3.14.); 5,4% bénh nhan cd bién chimg chay mau sau
phau thuat; 2,7% c6 biéu hién hoi chimg cung lugng tim thap; chi ¢ 1 bénh
nhan suy than sau phau thuat va 2 bénh nhan dién tién suy da tang sau d6 hoi
phuc va khong ¢6 truong hop nao tir vong (bang 3.14 va 3.15).

4.3.4. Pic diém dwong cong ROC ciia SVO, trong chi diém tién lwong
két qua cac muc tiéu huyét dong

Theo nghlen ctu cua Fernando Pivatto Junior va cong su, c6 10%
nhitng bénh nhéan sau phau thuat tim can phai kéo dai thoi gian diéu tri tai
ICU va nhitng hau qua xau khac. Svedjeholm va cong su nghién ctru va ghi
nhan gié tri SVO, < 55% la chi dlem tién luong tan suat cao xuat hién cac
bién chang sau phau thuat nhu nhdi mau co tim, hoi chimg cung luong thap
sau phau thuat ... doi hoi tho may kéo dai, diéu tri tai ICU kéo dai ciing nhu
phéat sinh nhitng blen chirng vé tim ph01 va lam tang ty I¢ tir vong.

Biéu db dudng cong ROC (bl@u do 3. 5.) cua SVO, chi diém tién luong
dap ung thoa dang cac muc tiéu diéu tri huyét dong co dién tich dudi duong
ROC AUC = 0,640 (p < 0,05). Gia tri diém cit SVO,= 55% c6 d6 nhay cao
(91,18) c6 y nghia trong tién lugng két qua s&m phau thuat tim. SVO, la chi
diém nhay trong danh gia hiéu qua cua cac liéu _phép dleu tri huyét dong
nhu bu dich, liéu phap thudc trg tim, thd may, hd trg tuan hoan co hoc va
két qua diéu tri tai ICU, trong d6, SVO, > 55% c6 y nghia tién luong cai
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thién cac bién chang va ti 18 tir vong sau phiu thuat. Két qua nay kha tuong
ddng véi nghién ciu cua Svedjeholm va cong su vé do nhay cao (91,18%
so voi 97,1%) va d6 dac hiéu (31,82 so véi 21%). Theo nghién ctu cua
Holm va cong su, SVO, giam la chi diém suy tim sau phau thuat. Tai thoi
diém tiép nhan bénh nhan tai phong hdi sirc, khi SVO, < 55-60% & cac bénh
nhan phau thuat thay van dong mach chi va SVO, < 60% & cac bénh nhan
phiu thuat cau ndi cha-vanh la chi diém tién luong xau vé két qua phau
thuat. Trong nghién cau ching toi, sy cai thién gia tri cac muc tiéu huyét
dong (bang 3.15) gitra 2 nhom bénh nhan ¢ SVO, > 55% (h = 94) so Vi
nhom bénh nhan c¢6 SVO, < 55% (n = 18) chang to gia tri diém cat SVO,>
55% c6 ¥ nghia tién luong cai thién két qua phau thuat tim.

KET LUAN

1. Bién thién gia tri SVO, & bénh nhan phiu thuit tim ¢é nguy co cao

- Nhém bénh nhan nghién ctu chu yéu mic bénh bénh ly van tim
(94.6%). Yéu té nguy co trudc phau thuat chu yéu la suy tim ning (NYHA
[11-1V chiém 81,3%), phan suit tong mau giam (EF < 50%) va ting &4p phoi
(PAPS > 55 mmHg) chiém ty ¢ dang ké (32,1% va 27,7%).

- SVO, bién thién giam sau phiu thuat (73,97+7,75 giam 55,60+13,29%; p
< 0,05), trong diéu kién cai thién chi s6 tim (1,67+0,43 lit/phit/m’ ting
2,99:+0,70 lit/phit/m?; p< 0,05).

-0 giai doan hoi phuc chirc nang (ttr Tg - Togr), SVO, giam nhung khong
déang ké (57,51+13,23% giam 55,60+13,29% ; p > 0,05) trong diéu kién c4c
muc tiéu huyét dong cai thién (bang 3.15).

- Gié trj SVO, > 55% do & thoi diém tiép nhan bénh nhén tai phong hdi sirc
(T») 14 chi diém sém c6 tién luong kha quan két qua sém sau phiu thudt tim
(d% nhay 91,18 va do dac hiéu 31,82).

2. Twong quan giira chi s6 SVO, véi mot so thong sé huyét dong khac

- Thong s6 huyét ap dong mach trung binh cai thién (66,86+10,51 ting
72,54+12,44 mmHg; p < 0,05), va dat gia tri muc tiéu MAP > 60 mmHg
(88.4 %), nhung khong twong quan vdéi gia tri SVO, (r = - 0,057).

- Céc thong s6 luc nhi phai (7,35+3,53 giam 5,89+3,25 mmHg; p < 0,05)
va ap luc dong mach phoi bit (13,31+4,82 giam 8,50+3,09 mmHg; p < 0,05)
cai thién, nhung tuong quan rat yéu voi SVO, (r = 0,061 var = 0,126).

- Céac thdng sé cung luong tim, va ap luc dong mach phoi cai thién
(2,53+0,70 tang 4,59+1,14 lit/phat; va 46,79+17,5 giam 25,41+7,49 mmHg; p
<0,05), va c6 twong quan yéu véi SVO, (r = 0,22 var = 0,218).

- Tuong quan nghich, chit ché giita cac gia trj cua chi s6 SVO, va chi sb
VO, do & thoi diém sau phau thuat (r = - 0,696 ; p < 0,05).
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- Hai sic huyét dong vai chi diém SVO, gilp cai thién két qua sém (91,1%
tang CI > 15% sau bu dich, 96% tang CI sau diéu tri tro tim; p < 0,05); giam
thoi gian tho may (93,8% tho may < 48 gid; p < 0,05), giam thoi gian diéu tri &
hoi strc (92,9 % diéu tri ICU < 72 gio; p < 0,05), cai thién bién chung va ty 1¢
tir vong sau phau thuat tim.
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INTRODUCTION

Project justification

Mixed venous oxygen saturation (SVO,) is the percentage of oxygen bound
to hemoglobin in blood returning to the pulmonary arteries. Monitoring SVO,
closely can help detect changes in the oxygen transport to organs and tissues in
a timely manner, thus it is a very convenient marker for early detection of
hemodynamic disorders in intensive care of critical ill patients.

In heart surgery, cardiovascular disorders such as heart failure,
pulmonary hypertension, low cardiac ouput syndrome and complicated
surgical procedures are risk factors that can lead to complications and death.
Many studies have shown that SVO, is an effective indicator of the effects of
therapies to improve oxygen supply to tissues. Therefore it has been shown to
help reduce postoperative complications. However, this is an invasive
procedure with high cost and risks, thus how this procedure should be used in
the most effective way is still in intense debate, demanding more data to
support the recommendation for or against it, hence the need for this study.

Scientific and practical significance

Mixed venous oxygen saturation is a marker of hemodynamics since it
provides information about the state of oxygen delivery to the tissues (DO,).

Oxygen delivery (DO,) = cardiac output (CO) x oxygen content (Hb x SO,)

In cardiac surgical patients, increase of cardiac output is often limited,
thus oxygen extraction at tissue level should be elevated to meet the
increase of oxygen demand after the operations. This leads to decrease of
SVO,. Therefore, low SVO, can be used as a sensitive predictor of
hemodynamic disorders in these patients.

Major studies on SVO, in developed countries demonstrated a post-
operative decrease of SVO, without correlation with the cardiac output.
SVO, < 55% measured on admission to the intensive care unit (ICU)
indicates poor prognosis with increased postoperative complications.

In Vietnam, there have been some studies on hemodynamic monitoring
using Swan-Ganz catheter and central venous oxygen saturation (ScvO,),
however, up to curent time, there has been no study on mixed venous oxygen
saturation (SVOy) in heart surgery, despite the fact that the actual demand of
heart surgical treatment is very high and the procedures are highly
complicated. Therefore, we suggest a study titled "The role of SVO, in
hemodynamic monitoring and therapy in high risk cardiac surgical patients”
which aims to address the following issues:

1. Study the variation of SVO, values in high risk cardiac surgical patients;

2. Study the correlation of SVO, and some other hemodynamic variables
in these patients.



The new contributions of thesis

This is the first study in Vietnam that addresses the necessity of monitoring
mixed venous oxygen saturation (SVO,) in heart surgery patients. The thesis
demonstrates the usefulness of SVO, marker in predicting the prospect of
patients’ hemodynamic recovery, which can help reduce patients’ time on
mechanical ventilation support as well as days in intensive care unit and
improve the risks of post-operative complications.

Outline of thesis: total 131 pages which includes introduction (3 pages),
literature overview (36 pages), research subjects and methodologies (27 pages),
results (28 pages), discussions (32 pages), conclusions (2 pages), suggestions (1
page). There are 51 tables, 18 diagrams, 38 figures, 2 schemas and 155
references (29 in Vietnamese and 126 in English).

CHAPTER 1. LITERATURE OVERVIEW

1.1. OVERVIEW OF MIXED VENOUS OXYGEN SATURATION
1.1.1. Oxygen supply
1.1.1.1. Oxygen loading

Oxygen is carried in the blood in two forms: dissolved form in plasma
(PaO, = 2%) and combined form with hemoglobin (SaO, = 98%). Oxygen
saturation is the ratio of the amount of oxygenated hemoglobin to the total
hemoglobin in 100 ml of blood:

S0, = HbO x 100
>~ Hb + HbO,

SVO, reflects the average saturation of venous blood as it returns to the
right side of the heart from the various tissues. Generally, the tissues of a
resting individual use approximately 25% of the available oxygen, leaving an
oxygen reserve of 75% for periods of increased activity or physiologic stress.
1.1.1.2. Oxygen transport

Oxgyen transport = cardiac output X oxygen content x 10*

DO, = CO x Cy)O, x 10* (*10: converts oxygen content to ml per minute)
1.1.2. Oxygen consumption

Oxygen consumption is the difference between the amount of oxygen
delivered to the tissues by the arterial circulation and the amount of oxygen
returned to the heart by the venous, system.

VO, = CO x Hb x 13,9 (SaO, — SvOy) (Fick equation)
1.1.3. Dynamics of oxygen supply - demand
1.1.3.1. Compensatory Mechanisms: there are two mechanisms: An
increase in cardiac output is the primary mechanism that the body uses to
compensate for either a decrease in oxygen supply or an increase in oxygen
demand. An increase in oxygen extraction is the second fundamental
compensatory mechanism indicated by decrease of SVO,.
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1.1.3.2. Specific Threats to Oxygen Balance

- Increase in oxygen consumption (VO,)

- Decrease in hemoglobin (Hb)

- Decrease in arterial oxygen saturation (SaO,)

- Decrease in cardiac output (CO)
1.1.4. Mixed venous oxygen saturation measurement

The technology for measuring SVO, is based on reflection
spectrophotometry. This involves transmitting light of selected wavelengths
down one fiberoptic filament in the catheter body to the blood flowing
past the catheter tip.

dan truyén theo

sQ1 quang hoc

phan tich
séng quang

dc}r_lg mach
phoi
Figure 1.1. Measurement of SVO, based on reflection spectrophotometry

1.2 HEMODYNAMIC MONITORING IN HEART SURGICAL PATIENTS
1.2.1 Hemodynamic monitoring in heart surgery
1.2.1.1 Arterial blood pressure: Arterial blood pressure is measured by
inserting a catheter into the radial artery and subsequently connecting the
catheter with a transducer to monitor blood pressure continously.
1.2.1.2 Righ Atrial Pressure — RAP: The average value of RAP ranges from
0 to 5 mmHg and varies according to changes in pulmonary pressure and
respiratory rhythm.
1.2.1.3 Pulmonary Artery Pressure — PAP: Pulmonary artery pressure is
measured by inserting a catheter into the pulmonary artery.
1.2.1.4 Pulmonary Artery Wedge Pressure, PAWP
Figure 1.2. Inflate the balloon
attached to the catheter tip into a
I o small pulmonary artery to measure
&f PAWP at point J. This value
‘ reflects changes in the left atrial
pressure, indirectly estimate the
filling pressure of the left ventricle.




1.2.1.5 Cardiac Output: CO

Cardiac output is measured by thermodilution method. The themistor at
the catheter tip will detect changes in blood temperature, which will be
converted into cardiac output by a computer connected to the catheter.
1.2.2 Hemodynamic therapies in postoperative heart surgery patients
1.2.2.1 Mechanical ventilation support

Cardiac surgery patients require support of cardiopulmonary bypass and
general anaesthesia, thus they have to be assisted with a mechanical
ventilation machine providing oxygen to the injured heart muscle. Patients
are weaned from mechianical ventilator only when patients’ hemodynamics
are stable and cardiac function meets the oxygen demand of the body.
1.2.2.2 Fluid therapy

Monitor patients’ response to fluid therapy by indicators such as
increase cardiac index (CI); preload indices such as CVP, PAWP, SVO,
accurately reflect preload conditions of patients on mechanical ventilator.
1.2.2.3 Inotropic therapy

Inotropic drugs such as dobutamin, adrenalin and noradrenalin can be
used when there is an indication for increasing heart contraction.
1.2.2.4 Clinical protocol for hemodynamic therapies based on SVO,

SvO
norma|/ K'“’

(>'65%) (<'65%)
Sa02
low / no\rmal (>95%)
(hypoxemia) (increased O2ER)
oxygen Cardiac output
therapy,
increase PEEP high low
(>2.5 L/min.M?) (<2.5 L/min.M?)
Hemoglobin PAOP
>8 g/dL <8 g/dL >18 mmHg <18 mmHg
stress, anxiety, pain anemia myocardial hypovolemia

(high VO,) ‘ "V"“"““‘ ‘
T Al 1
analgesia | blood | dobutamine I b
sedation transfusion challenge

Schema 1.1. clinical protocol for hemodynamic therapies based on SVO,
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Chapter 2: RESEARCH SUBJECTS AND METHODOLOGIES

2.1. SUBJECTS

The research subjects included 112 high risk cardiac surgical patients
undergoing heart operation at Cardiovascular Center, Hue Central Hospital of
Vietnam from May 2012 to October 2015.
2.2 RESEARCH METHODOLOGIES
2.2.1 Location: The research was carried out at the operating and recovery
rooms of Cardiovascular Center, Hue Central Hospital.
2.2.2 Research materials: Swan-Ganz Oximetry TD catheter

2.2.3 Research plan
2.2.3.1. Sample size

2
2 1)
The formula for calculating the sample size is : n>Zg X—
d

d = 0,8 and 3 is the standard deviation of the mean of SVO,, which has
been described by a previous study on similar research subjects (5 = 4,3).
2.2.3.2 Procedures for measurement and collection of hemodynamic data
o Data collection time points
*  To: is the time of admission the patients at the operating rooms and after
placing a Swan-Ganz catheter into the patients to monitor preoperative
hemodynamics.

* T,: 2 hours after admission the patients at ICU to collect hemodynamic
data that will be analyzed to indicate appropriate treatment protocols.

*  Tg: 8 hours after admission the patients at ICU. Data are collected to
help evaluate the effectiveness of indicated therapies.

* T - when patients’ hemodynamics are stable. Data are collected and
analyzed to assess patients’ chance of recovery.
2.2.4 Research variables
2.2.4.1 Characteristics of the research subjects
e General characteristics
Age: divided into 2 groups: < 60 years old and > 60 years old.

Sexes: include male and female.
Weight: body mass in kilogram.

Height: in unit of centimeter.

Characteristics of cardiac surgery risks

Preoperative risks

Severe preoperative heart failure: NYHA I1l and NYHA 1V

Low left ventricular ejection fraction when EF < 50%.

Severe pulmonary arterial hypertension: when pulmonary arterial
systolic pressure > 55 mmHg.

¥ ¥ ¥ O @ X ¥ ¥ ¥
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Recent myocardial infarction: occured < 6 weeks before the operation.
Plasma creatinine > 200 umol/L.

Intraoperative Risks

Multiple valve surgery: involve > 02 valves.

Multiple coronary artery bypass: > 02 CABG.

Simultaneous valve and coronary artery bypass surgery

Previous cardiac surgery

Emergency heart surgery

Cardiopulmonary bypass time >/20 mins or aortic clamp time > 90 mins
2.2.4.2 Variation of S¥O, and other related variables

*  Mixed venous oxygen saturation (SVO,)

¥ ¥ ¥ ¥ ¥ ¥ O * *

SVO, > 65% : normal, no hemodynamic intervention
SVO, =55% - 65% : indication of immediate hemodynamic intervention
SVO, < 55% : hemodynamic disorders that require intensive care

2.2.4.3 Correlation between S¥O, and other hemodynamic variables
o Characteristics of hemodynamic variables
*  Right atrial pressure (RAP)

RAP < 4 mmHg - hypovolemia, fluid treament required
RAP =5 -10 mmHg : no fluid compensation needed
RAP > 10 mmHg . overload, heart failure requiring uretic treatment,

increase cardiac contraction treament

*  Pulmonary arterial pressure (PAPs)

PAPs <30 mmHg  :normal

PAPs = 30-54 mmHg : moderate increase in PAP

PAPs>55mmHg  :severe increase in PAP

*  Pulmonary artery wedge pressure (PAWP)

PAWP <5mmHg : decrease of left ventricular filling pressure, fluid
treament required

PAWP = 6-18 mmHg : normal ventricular filling pressure

PAWP >18 mmHg : increase left wventricular load, hemodynamic
interventions needed

*  Cardiac index (CI)

Cl > 2.5 I/min/m? : normal ClI
Cl = 2.2-2.5 I/min/m?: low Cl, hemodynamic intervention needed
Cl < 2.2 l/min/m? : severe decrease of Cl, intensive care needed

e Characteristics of hemodynamic interventions
*  Mechanical ventilation time: long when > 48 hours
* |CU time: long when > 72 hours
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*  Fluid loading therapy: monitors patients’ responses to the therapy,
includes the following responses:

Increase CI > 15% compared with that before the therapy

Increase of of RAP, ranging from 4 to 10 mmHg

Increase of PAWP, ranging from 6 to 14 mmHg

Increase SVO,
* |notropic therapy: administer individual or mixture of dobutamin,
adrenalin, noradrenalin when there are risks of hemodynamic disorders.
e  Characteristics of postoperative risks
* Postoperative bleeding: consists of the following cases: no bleeding
and 1) some bleeding if blood loss >10mL/kg/h in the first hour, 2)
moderate bleeding when blood loss > 5mL/kg/h in the first 3 hours, 3)
severe bleeding when blood loss > 1 mL/kg/h in the first 6 hours.
*  Postoperative low cardiac output syndrome

Cardiac arrhythmia with fast heart rate >140 beats/min, systolic
pressure < 80mmHg, pale and coldness in limbs, oliuria or anuria.

Decrease of CI < 2.2 I/min/m* and prolonged symptoms despite
treatment with inotropes or intra-aortic balloon pulsation.

SVO, < 55% is an early predictor of low cardiac output syndrome.
*  Renal failure after cardiac surgery: grade kidney injury according to
modified RIFLE classification by Bellomo et al.
*  Multiple organ failure: when one of the following symptoms is observed

1) Simultaneous failure of at least two organs that is life threatening;

2) Low cardiac output syndrome that is unresponsive to therapies and
uncontrollable despite using high dose of vasodilator; life threatening;

3) Severe coagulopathy requires massive blood transfusion; patients
suffer from hemorrhagic shock;

4) death with unexplained circulatory arrest.
* Early postoperative mortality: death occured in hospital or within 30
days after the operation.
2.2.5 Statistics treatment of the data

Data were statistically treated by SPSS version 20.0.
2.2.6 Bioethic approval

The research proposal was approved by Scientific and Ethics
Committee of Hue Central Hospital. Patients participated in the research on
volunteer basis and were explained in details about the research, included
selection criteria, treatment methods, benefits and risks of the treatment
methods. Patients’ personal information was kept confidential and would
only be used in this research.
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CHAPTER 3: RESULTS

3.1. CHARACTERISTICS OF THE RESEARCH SUBJECTS
3.1.1. General characteristics

* Sex and age

Table 3.1. Sex and age characteristics

Age Sex Overall
(years) Male Female N %
n % n %
<60 38 86.4 58 85.3 96 85.7
> 60 6 13.6 10 14.7 16 14.3
Overall 44 39,3 68 60,7 112 100

Remarks: Female accounted for higher proportion; Age group < 60
accounted for higher proportion. Overall average age of the research
subjects was 46.69 + 12.57 years.

3.1.2. Characteristics of cardiac surgery risks
*  Distribution of cardiac surgery risks among research subjects

preopeative + operative risks | (NI 86,6 %
per-operative risks | (UMD 47,3 %
preopeative risks | U 81 3 %

¢ 2 40 o0 3¢ 100

Figure 3.1. Distribution of surgery risks among research subjects
Remarks: The majority of patients had both preoperative and
intraoperative risks; A large proportion of patients had preoperative risks.
*  Characteristics of preoperative risks
Table 3.2. Characteristics of preoperative risks

Preoperative risks n %
Preoperative heart failure (NYHA.I1I-1V) 91 81,3
Ejection fraction EF < 50% 36 32,1
PAPS > 55 mmHg 31 27,7
Recent cardiac infarction 4 3,6
Preop increase of plasma creatinine > 200 umol/L 0 0,0
Age > 60 (years) 16 14,3

Remarks: the majority of patients were classified as NYHA 111-1V and
approximately one third exhibited decrease of preop LVEF.
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3.2. VARIATION OF SvO, AND RELATED VARIABLES

*  Variation of SVO,
Table 3.3. Results of mixed venous oxygen saturation measurement at
different time points

SvO, (%) To T, Ts Toft
SV0,>55% | 112 (100%) | 94 (83.9%) 56 (50.0%) 49 (43.8%)
SVO, < 55% 0 (0%) 18 (16.1%) 56 (50.0%) 63 (56.2%)

SvO,-TB 73.97+7.75 | 68.95+14.34 | 57.51+13.23 | 55.60+13.29

p Proxt2< 0.05 | Proxts < 0.05 | Proxrorr< 0.05 | Praxrort > 0.05

Remarks: SVO, seemed to decrease from Ty to T (p < 0,05) when
comparing pairwise. The proportion of patients with SVO,> 55% decreased
during measurement from Tg t0 Tos.
*  Variation of DO,
Table 3.4. Measurements of oxygen transport

DO, (ml/p) To T Ts Toft
DOZ—TB 457.14+135.36 | 738.86+205.90 | 622.37+169.27 | 643.84+155.47
Proxr2 < 0.05 Proxts < 0.05 Proxoti < 0.05 Prsxrott > 0.05

Remarks Many patients suffered from limited DO, (<1005 mL/p);
mean DO, increased after operation (p < 0.05).
*  Variation of VO,
Table 3.5. Measurements of oxygen consumption

VO, (ml/min) To T, Ts Tosf
VO,>230 2 (1.8%) 51 (45.5%) 68 (60.7%) 77 (68.8%)
VO,-TB 114.97+42.13 | 217.78+110.59 | 256.27+98.79 | 274.19+98.06
p Proxt2 < 0.05 Proxts < 0.05 Proxtoft < 0.05 | Praxtoft > 0.05

Remarks: Average VO, increased after operation (p<0.05); majority of

patients exhibited significant

230mL/min after operation.
*  Relationship between VO, and SVO,

SV, T

Figure 3.2. Correlation between SVO, and VO, at time T

increase of oxygen consumption (>

Remarks: there was a negative
and close correlation between
SVO, and VO, measured at T
(r=-0.696; p<0.05).
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*  Cardiac index (CI)
Table 3.6. Measurements of cardiac index

CI (I/min/m?) To T, Ts Toft

Cl<2.2 | 100(89.3%) | 13 (11.6%) | 15(13.4%) | 11 (9.8%)

Cl=22-25| 9(8.0%) | 10(8.9%) | 19 (17.0%) | 18 (16.1%)

Cl>25 3 (2.7%) 89 (79.5%) 78 (69.6%) 83 (74.1%)
Mean CI 1,67+£0.43 3,23+0.93 2,90+0.77 2,99+0.70
p Prox2 < 0.05 Proxts < 0.05 | Proxrori < 0.05 | Praxrorr> 0.05

- Many patients with severe preoperative heart failure had CI< 2.2 l/min/m’
- A small proportion of patients had decreased cardiac index but still
within normal range (2.2 < CI < 2.5 I/min/m®) after operation.

- Most patients had improved postoperative Cl (CI> 2.5 I/min/m?). Mean
postoperative Cl increased (p< 0.05).

3.3. CORRELATIONS BETWEEN SvO, AND OTHER PARAMETERS
3.3.1. Correlation between SVO, and hemodynamic variables

*  Mean arterial pressure (MAP)

Table 3.7. Measurements of mean arterial pressure

MAP (mmHg) To T2 Tg Tof-f

MAP >60 | 86(76,8%) | 110 (98,2%) | 98 (87,5%) | 99 (88,4%)

MAP-TB 66,86+10,51 | 91,52+15,35 | 73,41+12,75 | 72,54+12 44

P Pror2< 0,05 | Proms <0,05 | Prorom < 0,05 | Perayror > 0,05

Remarks: Most patients had postoperative MAPs > 60 mmHg; Mean
postoperative MAP increased (p < 0.05);
*  Pulmonary arterial systolic pressure measured by Swan-Ganz (PAPS)
Table 3.8. Measurements of pulmonary arterial systolic pressure

PAPS (mmHg) To T, Ts Tott
PAPS-TB 25.02+7.17 | 30.41+11.59 | 28.06%9.25 25.41+7.49
p Perox2) < 0.05 | pProxs < 0,05 | Prrowcromy > 0.05 | Prrgror < 0.05

Remarks: Mean postoperative PAPS gradually decreased, there was
weak correlation between PAPS and SVO, (r = 0.218).
*  Pulmonary arterial wedge pressure (PAWP)
Table 3.9. Measurements of pulmonary arterial wedge pressure

PAWP (mmHg) To T, Ts Toit
PAWP > 18 22 (19.6%) 5 (4.5%) 1 (0.9%) 0 (0.0%)
B 13.31+4.82 | 8.49+4.78 8.40+3.52 8.50+3.09
p P2 <0.05 | Proyre < 0.05 | Proyrory < 0-05 | Prrgyrom > 0-05

Remarks: Mean PAWP decreased (p< 0.05), weak correlation between
PAWP and SVO, (r = 0.126).
3.3.2. Characteristics of hemodynamic therapies
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*  Duration of mechanical ventilation
= Bang 3.10. Time on mechanical ventilation

Hours on mechanical SvO,>55% SvO,<
ventilation Overall 55% P
; _ 22.56 = <
Mean time (n = 112) 30.04 20.98+25.87 | 31.94+47.12 0.05
Time <48 hours 105 (93.8%) <
Time >48 hours 7 (6.2%) 0.05

Remarks: Most patients spent < 48 hours on mechanical ventilation
support; The group with SVO, > 55% spent less time on mechanical
ventilation support (p < 0.05).
= ROC curve of SVO, as a predictor of patients’ duration on mechanical
ventilation support time.

KO S¥O2-Torr
100F

Remarks: a cutoff point at
80 SVO, = 48%, which has
. - . predictive  power  for
2 60F SpecHcir 714 patients’ time on
[~ [ Criterion : 43 mechanical ventilation,
40 % with the sensitivity of
20£ 64.76 (KTC 95% = 54.8 -
- 73.8), and specificity of
of . . . 71.43 (KTC 95% = 29.0 -

0 20 20 a0 80 100 %  96.3). The area under the
100- B0 dic hiéu curve ROC: AUC =0.652
Figure 3.3. ROC curve of SVO, as a predictor for patients’ duration on
mechanical ventilation support time
*  Duration in ICU
= Table 3.11. Time in the recovery room

ICU time Overall SV0O,>55% | SVO,<55% p
Mean (n=112) 51.16 + 35.13 | 48.78+30.31 | 63.61+53.26 | <0.05
Less than 72 hours 104 (92.9%) <0.05
Greater than 72 h 8 (7.1%) '

Remarks: The majority of patients spent less than 72 hours in the
recovery rooms. The patient group with SVO, > 55% spent less time on
mechanical ventilation than that of the other group (p < 0.05).
= ROC curve of patients’ duration in ICU
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Y S7O02-Toi
100F
80 E Remarks: Cutoff point of SVO,
- = 50,3% can be used as a
2 eof ) prognostic marker for patients’
s f ot A duration in the recovery rooms,
o ECE . ce .
40| Criterion: 50,3 with a sensitivity of 57.69
r |5 (KTC 95% = 47.6 - 67.3), and
20 [ specificity of 75.00 (KTC 95%
o b= o = 34.9 - 96.8). Area under the

0 20 20 a0 80 100 « ROC curve: AUC =0.642

100 - o dac hiéu
Figure 3.4. ROC curve of SVO, as predictor of ICU stay
*  Fluid therapy

- 108 out of 112 cases were subjected to fluid therapy, accounted for
96.4%; Most patients responded positively to fluid therapy (increase CI >
15%; p < 0,05), only a small number of patients did not respond well (no
improvement of CI or increase of Cl < 15%).
Table 3.12 Variation of hemodynamic variables in response to fluid therapy

Hemodynamic Cl increase >15% Cl <15% (n=6) p

variables (n=102)

MAP-T, 66.68+10.10 66.17+£10.13 >0.05

MAP-T 72.64+12.86 74.17+7.52 >0.05
P <0.05 >0.05

PAMP-T, 19.13+5.76 18.1745.81 >0.05

PAMP-T 18.31+5.71 17.00£3.35 >0.05
P >0.05 >0.05

PAWP-T, 13.20+4.79 13.50+5.89 >0.05

PAWP-T 8.67+3.00 8.83+2.40 >0.05
p <0.05 >0.05

CI-Ty 1.63+0.38 2.35+0.75 <0.05

Cl-Tos 3.07+0.67 2.04+0.62 <0.05
p <0.05 >0.05

Remarks: In the patient group with increased CI response, MAP,

PAMP, PAWP, CI improved significantly in response to fluid therapy (p<
0.05); In the group that did not respond to fluid therapy, PAMP, PAWP and
Cl did improve slightly but not statistically significant (p > 0.05);
*  Response to inotropic therapy




13

= Table 3.13. Variation of hemodynamic variables in response to

inotropic therapy

Hemodynamic Cl increase > 15% Cl increase < 15%
variables (n=96) (n=4) P

MAP-T, (mmHg) 68.50+10.19 63.75+£10.72 >0.05

MAP-T ot (MmMHQ) 72.75+13.19 76.00+7.62 >0.05
P <0.05 >0.05

PAMP-T, (mmHg) 19.43+5.79 22.25+8.18 >0.05

PAMP-T o (mmHQ) 18.63+5.66 17.50+3.87 >0.05
P <0.05 >0.05

PAWP-T, (mmHg) 13.34+4.79 17.00+7.16 >0.05

PAWP-T i (mmH(Q) 8.76+3.00 7.00£3.46 >0.05
P <0.05 >0.05

CI-T, (L/phat/m®) 1.61+0.38 2.55+0.84 >0.05

Cl-Ts (L/phit/m?) 3.09+0.68 2.16+0.78 >0.05
P <0.05 >0.05

Remarks: Most patients exhibited increase of CI in response to
inotropic therapy (tang CI > 15%), and improved MAP, PAMP and PAWP

(p <0,05);

3.3.3. Characteristics of postoperative complications
*  Cardiac surgery postoperative complications
Table 3.14. Cardiac surgery postoperative complications

Complications p %
Hemorrhage 6 5,4
Kidney failure 1 0,9
Low cardiac output syndrome 3 2,7
Multiple organ failure 2 1,8
Pneumonia 1 0,9
No complication 99 88,4
Mortaility 0 0
Total 112 100

Remarks: Some patients suffered from postoperative hemorrhage ; low
cardiac output syndrome ; only 1 patients experienced kidney failure and 3
patients progressed into multiple organ failure ; there was no postoperative

mortality case in this study.
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3.3.4. ROC cureve of SVO, as a predictor of hemodynamic goals

% TOFF_Sv02

100

80

@D
o

Sensitivity 9118 |

Specificity 112

Criterion : 55
/

Sensitivity

b
o

20

] o il IR PR PR B

0 20 40 60

100-Specificity

80

100 %

Hemodynamic goals

- HR < 90 beats/min

- RAP < 14 mmHg
MAP = 60 - 100 mmHg
- PAWP < 18 mmHg

- CI>2.2 | Imin/m?

- Mechanical vent. <48
hours

- Time in ICU < 72 hours

- Absence of low CO
- Absence of kidney
failure

- Absence of multiple organ

failure
- No mortality

Figure 3.5. ROC curve of SVO; as a predictor of hemodynamic goals
Remarks: SvO, cutoff at 55*% indicated good prognosis, with a
sensitivity of 91.18 (KTC 95% = 81.8 - 96.7), and specificity of 31.82
(KTC 95% = 18.6 - 47.6); the area under the ROC curve: AUC = 0.640.
Table 3.15. Hemodynamic goals in different SVO, groups

. SVO, 2 55% | SVO, < 55%
Hemodynamic goals (n = 9) (n = 18) p

Mean arterial pressure (mmHg) | 72.71+12.46 | 71.61+12.68 | >0.05
Right atrial pressure (mmHg) 5.81+3.20 6.33+£3.55 > 0.05
PAWP (mmHg) 8.46+3.15 8.724¢2.80 | >0.05
Cardiac Index (L/min/m?) 3.03+0.78 2.61+0.70 <0.05
Duration of mechanical "e”t'('sgjr';) 20.98+25.87 | 31.94+47.12 | <0.05
Time in ICU (hours) | 48.78+30.31 | 63.61+53.26 | <0.05
Low cardiac output syndrome (%) 3.2% 5.6% <0.05
Kindey failure complication (%) 1.1% 0%

Multiple organ failure compllcatl(%) 5 6% 11%

Mortality (%) 0% 0%

Remarks: The group with SVO, > 55% (n = 94) achieved better

hemodynamic goals compared with the group with SvO,< 55% (n = 18).
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Chapter 4: DISCUSSION

4.1. CHARACTERISITCS OF THE RESEARCH SUBJECTS
4.1.1. General characteristics
*  Age and sex

Roques and colleagues carried out a similar research on 19.030 patients
whose mean age was higher than that of our study (62.5 = 10.7 compared
with 46.69 + 12.57 years old; Table 3.1.). The difference was probably due
to high proportion of patients with coronary artery bypass graft (commonly
associated with elderly) being included in their research compared with that
of our research (63.6% compared with 10.7% - table 3.2.).

Holm J. and colleagues studied SVO, preditor in patients undergoing
aortic valve replacement surgery. The mean age of their study was also
significantly higher than that of our study (69 * 10 vs 46.69 + 12.57 years
old). The difference is probably due to the causes of heart valve diseases
between two groups. European patients often have aortic valve injury due to
degenerative valve diseases that are commonly in the elderly while
vietnamese patients with aortic valve diseases are often young and due to
rheumatic heart disease.

Nguyen Duc Hien and colleagues studied the characteristics of patients
with bicuspid valve replacement surgery and reported younger mean age
(36.78 = 10.25 so vdéi 46.69 £ 12.57 years old). The difference between
mean ages between the two studies can be explained by the difference in
research subject selection criteria. In our study we selected patients with
high cardiovascular risks and often long duration of illness due to late
diagnosis or lack economic means for sooner surgery.

Generaly female is more likely to have valve diseases than male. Our
literature research showed that 2/3 of mitral valve stenosis patients are
female. This trend is reflected in our study. Heart surgery patients classified
as high risk group in Vietnam are mostly associated with valve diseases,
accounted for 89.7% of all heart surgery patients, and among that female
accounts for a larger proportion (60.7% vs 39,3% ; Table 3.1.).

4.1.2. Characteristics of preoperative risks
*  Characteristics of preoperative risk factors

In our study, the rate of severe preoperative heart failure (NYHA.II-IV)
was rather high (81.3%). In Roques’ study most patients with coronary heart
diseases were diagnosed and treated early, in contrast to our study where
patients with heart valve diseases already progressed to severe heart failure
due to late diagnosis and treatment as a result of poverty. For the same
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reason, risk of severe pulmonary arterial hypertension (> 55 mmHg) in our
research was higher than that of their research (27.7% vs 16.5%). On the
other hand, patients with recent cardiac infarction (< 6 weeks) accounted for a
low percentage in our study compared to that of their study (3.6% vs 15%)
due to the fact that the rate of coronary heart diseases in our study was lower
(10.7% vs 63.9% ; Table 3.2.).

*  Characteristics of per-operative risk factors

Roques studied on 19030 patients, of which the majority underwent
coronary surgery and only a small proportion had valve operation. This is in
sharp contrast with our study where high risk heart surgical patients
accounted for a significant proportion (49.1%). Some patients had a history of
heart operation (6.3%) and although their heart diseases were not serious they
are often associated with potentially high risks, due to requirements such as
dissecting fusiform, surgical manipulations that compressed the heart more
often. Long operation involved and postoperative hemorrhage also occur at
high frequency.

4.2. VARIATION OF SvO, AND RELATED VARIABLES
*  Mixed venous oxygen saturation (SVO,)

Rolf Svedjeholm and his colleagues had studied SVO, of 488 patients
undergoing coronary heart operation and recorded a mean SVO, = 677 %.
Patients with SVO, < 55% (n = 32) had higher likelihood of having
postoperative complications. Study from Holm et al showed that patients
with SVO, < 60% usually had poor short and long term prognosis and were
more likely to experience postoperative complications.

In this research, we studied SVO, in high risk heart surgical patients,
which included patients with coronary heart diseases and patients with
valve diseases. We studied the variation of SVO, at a time before operation
until the finish of recovery phase. We stopped our observation and
measurement of SVO, and other hemodynamic variables when patients
hemodynamics were stable. The following table showed a comparison of
our SVO, with those of two above mentioned authors.

Table 4.1. Comparing our SVO, with some other authors’

- VO: | 590, T, | SU0,>55% | SVO,<55%
Svedjeholm et al (n=488) 67 £ 7% 93% (n=456) | 7% (n = 32)
Holm et al (n = 396) 68.5+5.0% | 92% (n=365) | 8% (n=31)
Our study (n = 112) 68.95+14.34 | 84% (n=94) | 16% (n =18)




17

The SVO, at the moment of receiving patients in the recovery rooms was
quite similar, which achieved treatment goal (SVO, > 65%). At the moment
of arriving at the recovery rooms, the lingering effects of anesthetics which
reduced metabolic activities (thus VO,), the active mechanical ventilation
support and the application of inotropes (ensure oxygen delivery DO,), all
help maintain SVO,. However, the proportion of patients with SVO, < 55%
was greater in our study compared to that of these authors’ studies (16% vs
7% and 8%; table 3.15. and table 4.1). At the moment of receiving cardiac
surgical patients in the recovery rooms, patients had already received
positive therapies (blood transfusion, fluid loading and mechanical
ventilation) to optimize hemodynamic variables (Hb, Sa0O,, VO,) that can
affect SVO,. The observed difference can be explained by the fact that we
only focused on high risk cardiac surgical patients that would experience
serious injury to heart function (decrease CO).

Eight hours after the operation (Tg), most patients had already regained
their consciousness from deep anesthetizing and started to experience the
highest effects of the operations (pain, fever and shivering). Their bodies
would respond by increase metabolic rate; some patients were weaned early
from mechanical ventilation when their hemodynamics became stable, and
their SVO, decreased accordingly. At Tq, which was the moment when
patients’ hemodynamics became stable, all patients were weaned from
mechanical ventilation and all positive therapies were stopped; patients
were encouraged to start practicing early movement to prepare for transfer
out of the recovery rooms. All these factors led to SVO, drop to its lowest
value (SVO,-TBre= 55.60 + 13.29 %).

Postoperative decrease of SVO, was also observed in Holm’s and
Kamalakkannan’s studies. SVO, measured at the moment when patients’
hemodynamics were stable and all positive therapies were stopped were
similar between our study and Holm’s (55% in aortic valve replacement
group and 60% in aortocoronary bypass surgery patients vs 55.60 % in our
study; Table 3.3). However, our SVO, was lower compared with that of
Kamalakkannan et al (55.60 % so vs 59.99 %), probably because we
focused on high risk cardiac surgical patients whose cardiac functions were
more severely affected. The low SVO, in postoperative patients decreased
further (SVO, < 50 %) due to low cardiac output (impaired cardiac
function), high oxygen consumption (to fight against pain, shivering, fever
and movement practice). This is a critical moment for deciding whether to
transfer patients out of intensive care unit.
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*  Oxygen transport (DO,)

Aya H. D. Cecconi et al proposed hemodynamic goals to improve heart
operation efficiency. Among these goals, oxygen transport DO, should be
greater than 600 mL/mint/m®. Most patients (99,1 %) in our study were
high risk heart surgery patients and had DO, at T, lower than that of the
above authors (457.14 + 135.36 mL/min, Table 3.6.). Mean postoperative
DO; increased and reached maximum value at T, (738.86 + 205.90
mL/min) compared with that of T, (p < 0,05), demonstrated a significant
improvement of heart function after operation. Mean DO, at T was higher
than that of Tg (643.84 + 155.47 so voi 622.37 £ 169.27 mL/phat, Table
3.4.) and was a safety indicator of moving patients out of recovery rooms.

*  Oxygen consumption (VO,)

Desanka Dragosavac et al showed a mean postoperative oxygen
consumption VO, = 282.52 + 139.43 mL/min/m? and considered this as a
criterion to assess the effectiveness of hemodynamic therapies. In our study,
mean VO, improved from T, (VO,-TBt, = 217.78 £ 110.59 mL/min) due to
improvement of cardiac function as well as increase of metabolic rate
(regaining consciousness, fever, postoperative pains). Mean oxygen
consumption showed an increase trend at different measurement time points
after operation (VO,-TB+g = 256.27 £ 98.79 mL/min) until we decided to
remove Swan-Ganz catheter and stopped monitoring SVO,. We observed an
increase of VO, as well as DO,, which can be explained by stable balance
of supply and consumption of oxygen; there was a negative correlation
between SVO, and VO, at Ty (r = -0,696 ; p< 0,05 ; Figure 3.2).

*  Cardiac output (CO)

We studied variation of CO in high risk cardiac surgical patients and
observed a postoperative increase of CO (2.53 + 0.70 to 4.59 £ 1.14 lit/min;
p < 0,05). Mean CO reached highest at T, (CO-TB; = 4,86 + 1.35 lit/phut)
thank to favorable conditions such as restored cardiac function, inotropic
therapy, low metabolic rate due to lingering effect of anesthetics,
mechanical ventilation support etc. Mean SVO, was also the highest at this
time point (68.95 + 14.34 %; Table 3.3.). Mean postoperative CO
improved (COqg = 4.41 £ 1.22 vS COqor = 4.59 = 1,14 I/min ; p < 0.05;
Ttable 3.10.). We found a weak correlation between CO and SVO, at T (r =
0.220; p < 0.05). The rate of patient with postoperative CI > 2.5 I/min/m?
improved significantly (2.7% to 79.5% ; 69.6% ; and 74.1%; Table 3.6.).
SVO; > 55 % in the postoperative recovery (To¢) accompanied by improved
Cl are safety thresholds of hemodynamics.
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4.3. CORRELATION BETWEEN SvO, AND OTHER HEMODYNAMIC
VARIABLES IN HIGH RISK CARDIAC SURGICAL PATIENTS

4.3.1. Correlation between SVO, and other hemodynamic variables
* Mean arterial pressure (MAP)

Azau et al studied 300 high risk cardiac surgical patients (decreased
kidney function, older than 60 years old, diabetes and artherosclerosis) using
therapies such as fluid loading or inotrope to maintain MAP in the range of 75
- 85 mmHg in the test group (n = 147); their control group was maintained
MAP within the range of 50 - 60 mmHg (n = 145). Although there was a
difference of MAPSs between two groups (7946 vs 60+6 mmHg; p < 0,001),
the rate of acute postoperative kidney failure was similar (17% vs 17%; p =
1); inpatient days were not significantly different (9.5 [7.9 - 11.2] vs 8.2
[7,1 — 9,4] days; p > 0,05). The authors concluded that MAP was not an
accurate indicator of blood supply to organs.

In our study, the rates of patients with MAPs > 60 mmHg at different
time points (T,, Tg, Tor) Were higher (98.2% ; 87.5% ; 88.4% respectively)
compared with that before operation (T, ; 76.8%). The proportion of
patients with MAP < 60 mmHg at T, was very low (1,8%), indicated that in
most patients heart function was improved, heart injuries were repaired and
positive hemodynamic therapies were applied in a timely manner. We
observed a lower MAP at T, compared with that of Tg but this difference is
not statistically significant (72.54 + 12.44 vs 73.41 £ 12.75 mmHg ; p >
0.05; Table 3.7.). This is similar with the above conclusion. We also did not
observe correlation between MAP and SVO, (r = - 0.057).

*  Pulmonary arterial systolic pressure(PAPS)

Pulmonary aterial hypertension was clearly improved (reduced the rate
of patients with PAPS > 55mmHg from 27.7% to 5.4% and 2.7%). This is
probably due to all causal factors of pulmonary aterial pressure were
thoroughly dealt with with bicuspid valve stenosis operation. Mean PAPS-
increased (25.02 £ 7.17 increased to 30.41 £ 11.59 and 28.06 + 9.25mmHg;
table 3.8) because during this time patients were on mechanical ventilation
support, thus increased thoracic pressure as well as pulmonary pressure.
After patients weaned mechanical ventilation at T these variables returned
to the original values (25.02 £ 7.17 vs 25.41 + 7.49 mmHg; p > 0.05; table
3.8). Similar to other authors we observed a weak correlation (r = 0.218;
Figure 3.8.) between PAPS and SVO,.
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*  Pulmonary arterial wedge pressure (PAWP)

Arjan N Kuiper et al used PAWP and SVO, to assess the effectiveness
of fluid therapy in cardiac surgical patients. Improvement of preload
pressure (112 to 742 mmHg) and increase of SVO, (ASVO, > 2%) were
effective prognostic markers of patients responding positively to fluid
therapy (CI increase >15%). Dimitrios Matamis et al used PAWP to
evaluate the effectiveness of inotropic therapy. Patients who were indicated
for inotropic therapy often had severe heart failure and increased preload.
Inotropic therapy improved PAWP (13.9+2.6 — 13.6+3.0 mmHg) and
increased SVO, (57.0% — 63.7%).

In our study, patienst with increased ventricular preload (PAWP >
18mmHg) accounted for a significant proportion (19.6%) at T,. This rate
decreased after operation (9.6% vs 4.5%; 0,9% and 0% at T,, Tgand T,
respectively; p < 0,05). Mean PAWP was improved (8.50 + 3.09 vs 13.31 +
4.82 mmHg; p < 0.05; Table 3.9.) and there was not any case with PAWP >
18mmHg at To%, which is also one of the criteria for weaning inotropic
therapy. There was a weak correlation between PAWP and SVO, (r =
0,126). PAWPs also depended on patients’ conditions, particularly while
they were on mechanical ventilation support (the pressure measured at the
tip of catheter, which was in the small pulmonary arteries at that moment,
therefore PAWP varied with ventilation rhythms and artifically increased
when using positive end expiratory pressure (PEEP). On the contrary, SVO,
was measured by air-blood analysis of the pulmonary arteries, which is
independent from intra-thoracic pressure impact, therefore it reflected
patients hemodynamic state more accurately than PAWP. This also explained
a weak correlation between these two variables although they both reflect
hemodynamic effectiveness.

4.3.2. Outcomes of some hemodynamic therapies
*  Duration of mechanical ventilation

Koichi Suehiro showed that if variation of SVO,, ASVO, was greater
than 12% (sensitivity 72.0% and specificity 76.9%), it predicted patients’
time in ICU greater than 3 days. The rate of patients on mechanical
ventilation support longer than 24h was rather high in the group with
ASVO, > 12% vs the group with ASVO, < 12%. (50% vs 9.3% with p <
0.001); the rate of patients on mechanical ventilation support > 48h was
also higher in the group with ASVO,> 12% compared with the groupo with
ASVO, < 12% (31% vs 5.6%; p < 0.01).

We observed similar results with the above for the rate of patients on
mechanical ventilation longer than 48 hours (6.2% vs 5.6% ; Table 3.21).
Cutoff SVO, =48% had a good prognostic value with sensivity of 64.76 (KTC
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= 54.8 - 73.8), and specificity of 71.43 (KTC 95% = 29.0-96.3). The area
under the ROC curve: AUC = 0.652 (Figure 3.3.). SVO, was a convenient and
accurate marker to adjust PEEP so that an optimal PEEP can be achieved
without repeated measure of air-blood analysis and cardiac output.
*  Length of stay in ICU

High risk cardiac surgical patients often require prolonged care in ICU,
particularly for cases with postoperative complications such as heart failure
and low cardiac output syndrome. These patients need prolonged
mechanical ventilation support as well as prolonged intensive care. Koichi
Suehiro showed that when ASVO, > 12% (sensivity 72.0% and specificity
76.9%), the prognosis of ICU days was long (> 3 days). The rate of patients
with ICU days > 3 was high in the group with ASVO,> 12% compared with
the group with ASVO, < 12% (75% vs 26%; p < 0.001).

Our results showed a better rate of patients with length of stay in ICU <
3 days compared to that of the above author (92.9% vs 75% ; table 3.11).
The reason for the difference was due to lower rate of patients with lung
diseases (eg. pneumonia) included in our group (0.9% / n =112 vs 18.6%; n
= 102; Table 3.14), higher mean age (46.69+12.57 vs 67.9£11.3). The
optimal cutoff of SVO, = 50.3% with sensivity of 57.69 (KTC 95% = 47.6 -
67.3), and specificity of 75.00 (KTC 95% = 34.9 - 96.8), and area under the
ROC curve AUC = 0.642) was of good prognostic value for length of stay in
ICU (Figure 3.4.).
*  Fluid therapy

Arjan N Kuiper et al showed that ASVO, > 2% was an indicator for
patients’ positive response to fluid therapy, which were evidenced by
improved CI (CI increase >15% compared with before applying fluid
therapy in 26/37 patients after operation, p = 0.003). In our study there were
108/112 cases being treated with fluid therapy, accounted for 96.43%,
among which 91.1% responded to the therapy and 5.56% did not respond.
In patients responding to fluid therapy (indicated by increase CI > 15%),
most other hemodynamic variables such as MAP, PAMP, PAWP and CI
showed improvement after the therapy and the difference was statistically
significant. (p < 0.05; Table 3.12). Cutoff point at SVO, = 60% was the best
predictor of positive response to fluid therapy, with a sensitivity of 34.3
(KTC 95% = 25.4-44.0), and specificity of 100 (KTC 95% = 39.8 — 100);
area under the ROC curve was AUC = 0.600.
*  Inotropic therapy

Gasparovic showed that in patient group with decreased SVO, the rate
of patients requiring administration of inotropic drugs was often higher. In
Holm et al study, the rate of patients in the group with SVO, < 60% was
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almost twice of that of the group with SVO, > 60% (7.2% vs 4.1%; p =
0.005). Desanka Dragosavac et al showed a significant rate of postoperative
patients requiring two or more inotropic drugs, in which 10/30 patients
required 2 inotropic drugs and 9/30 patients required 3 drugs (Table 4.2).
Table 4.2. Comparing the rate of patients requiring inotropic drugs in
different studies

Combining inotropic drugs | Our study Desanka Dragosavac et al
No drug 10.7 %
One drug 52.7 % 13.33 %
Combing two drugs 25.9 % 50 %
Combining three drugs 10.7 % 36.67 %

Table 3.13. showed the improvement of hemodynamic variables of the
research subjects to inotropic therapy. 96/100 cases had improved Cl > 15%
when using inotropic drugs, and simultaneously other variables such as
MAP, RAP, PAMP, PAWP and EF showed significant improvement (p< 0.05)
4/100 did not respond to inotropic therapy (no improvement of CI or increase
of CI< 15%). In these patients the RAP, PAMP, PAWP and EF showed
improvement however they were not statistically significant (p > 0.05).

4.3.3. Characteristics of postoperative complications

Rolf Svedjeholm showed that in patients with postoperative SVO, <
55% there were higher risks of mortality and prolonged stay in ICU due to
increased number of complications. There were 456 patients with SVO, >
55% and 32 patients with SVO, < 55%. The rate of patients having
cardiopulmonary complications in the group with SvVO, < 55% was
substantially higher compared with that in the group with SVO, > 55% (63%
vs 13% ; p < 0.0001). The sensitivity and specificity of the optimal cutoff
SVO, < 55% for the above complications were 97.1% and 21% respectively.
The reason for low specificity of SVO, < 55% was probably due to the fact that
most patients with SVO, < 55% due to heart failure (41%) were detected and
treated in time in operation rooms. Among patients with SVO, < 55%, some
had complications such as cardiac infraction leading to low cardiac output
syndrome (33%), some less frequent complications were hemorrhage (6.2%)
and pneumonia with prolonged mechanical ventilation (6.2%), kidney failure
(9.4%) and multiple organ failure (9.4%). These results are quite similar with
ours: the majority of patients with SVO, > 55% did not have major
postoperative complications (88.4%; Table 3.14.); 5.4% patients showed
postoperative hemorrhage; 2.7% had low cardiac output syndrome ; only one
patient had postoperative kidney failure and two patients had progressive
multiple organ failure but subsequently recovered ; there was no case of
mortality (table3.14 and 3.15).




23

4.3.4.ROC of SVO, as predictive marker of goal-directed therapies

According to Fernando Pivatto Janior et al, 10% of patients undergoing
heart surgery needed prolonged stay in ICU and experienced other negative
complications. Svedjeholm et al observed and concluded that SVO, < 55%
was a predictive marker of high frequency of having postoperative
complications such as cardiac infarction, low cardiac output
syndrome...etc, that required prolong mechanical ventilation and stay in
ICU, cardiopulmonary complications and mortality.

Our ROC (Figure 3.5.) of SVO; as predictor of achieving hemodynamic
goals has an area under the ROC curve of 0.640 (p < 0,05). Cutoff point at
SVO, = 55% has a high sensitivity (91.18) in predicting the outcome of
heart operation. SVO, is a sensitive marker in assessing the effectiveness of
hemodynamic therapy such as fluid therapy, inotropic therapy, mechanical
ventilation and mechanical circulatory support as well as outcomes in the
ICU. SVO, > 55% was a good indicator of improved postoperative
complication risks and mortality rates. Our results are similar with those of
Svedjeholm et al in terms of high sensitivity (91.18% vs 97.1%) and
specificity (31.82 vs vdi 21%). Holm et al showed that a decrease of SVO,
indicated postoperative heart failure. At the time of receiving patients in the
recover rooms, SVO, < 55-60% in aortic valve replacement patients and
SV0O, < 60% in coronary artery bypass graft patients are negative indicators
of the operation outcome. In our study, the improvement of hemodynamic
goals in the group with SVO, > 55% (n = 94) compared with those of the
group with SVO, < 55% (n = 18) (Table 3.5) indicated that the cutoff point
SVO,> 55% has a predictive value for the outcomes of heart operation.

CONCLUSIONS

1. Variation of SVO, in high risk heart surgical patients

- The majority of research subjects had heart valve diseases (94.6%).
Preoperative risks were mainly severe heart failure (NYHA I1I-1V patients
accounted for 81.3%), low ejection fraction (EF < 50%) and pulmonary
hypertension (PAPS > 55 mmHg) accounted for significant proportions
(32.1% va 27.7%, respectively).

- Postoperative SVO, decreased ( from 73.97+7.75 to 55,60+13,29%; p <
0.05), while cardiac index showed improvement (1.67+0.43 I/min/m’ to
2.99+0.70 I/min/m?; p< 0.05).

- During recovery period (Tg - To), SVO, decreased but the decrease
was not statistically significant (from 57.51+13.23% to 55.60+13.29%; p >
0,05) while hemodynamic goals were improved (Table 3.15).
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- SV0,>55% measured at the moment of admission the patients at the
ICU (T,) is an early predictor of positive outcomes of the operation
(sensitivity 91.18 and specificity of 31.82).

2. Correlation between SVO, and some other hemodynamic variables

- MAP improved (66.86+10.51 to 72.54+12.44 mmHg; p < 0.05), and
reached the MAP goal of > 60 mmHg (88.4 %), but there was no
correlation with SVO, (r = - 0,057).

- RAP improved (7.35£3.53 to 5.89+3.25 mmHg; p < 0.05) and PAWP
also improved (13.31+4.82 to 8.50+3.09 mmHg; p < 0.05), but these
variables have weak correlation with SVO, (r = 0.061 and r = 0.126
respectively).

- CO and PAP improved (2.53+0.70 to 4.59+1.14 I/min and 46.79+17.5 to
25.41+7.49 mmHg respectively; p < 0.05) and have weak correlation with
SVO, (r =0.22 and 0.218 respectively).

- There is a negative correlation between postoperative SVO, and VO,
measured at different time points (r = - 0,696; p < 0,05).

- Hemodynamic therapies under SVO, indicator helped speed up recovery
time (91.1% of patients had CI increase > 15% after fluid therapy; 96% had CI
increased after inotropic therapy; p < 0.05); reduced hours on mechanical
ventilation support (93.8% of patients had < 48 hours on mechanical
ventilation; p < 0.05), reduced stay in ICU (92.9 % of patients spent < 72 hours
in UCI; p < 0,05); postoperative complication risks and mortality rate were
both improved.
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