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GIOI THIEU LUAN AN

1. Pit vin dé

Bién chung phdi kha hay gip sau phau thudt bic cau chu vanh
(phdu thuat mach vanh) c¢6 chay tudn hoan ngoai co thé (THNCT),
lam giam kha ning héi phuc sau md, ting thoi gian nim vién, ting
nguy co nhidm tring, nguy co tir vong va chi phi diéu tri.

C6 3 nhém nguyén nhan chinh cta bién chimg phdi, bao gdbm: déap
{mg viém hé thong, tn thwong thiéu mau-tai twéi mau va xep phoi.

Pén nay, cac tién bo trong phau thuat, gdy mé, hoi strc lam giam
c4c bién chung phdi sau phiu thuat tim, trong d6 c6 thong khi nhan
tao (TKNT) trong khi chay THNCT. TKNT lam giam céc ton thuong
ctia xep phdi do giit cac phé nang luén mé va lam giam ton thuong
TM-TTM do ting lwong méau 1én phdi. Ca 2 qua trinh nay déu gian
tiép giam déap tmg viém tai phoi.

C6 nhiéu nghién ctru ing ho TKNT khi chay THNCT, cho ring
TKNT cai thi¢n oxy héa mau, gidm viém, gidm lugng nudc ngoai
mach & phdi, cai thién co hoc phdi, giam thoi gian thd may, thoi gian
nam vién. Tai Viét Nam, hién chua c6 nghién ctiru vé TKNT khi chay
THNCT. Vi véy, ching t6i nghién ciru dé tai “Panh gia tac dong
ciia thong khi bao vé phoi trong tuin hoan ngoai co thé 1én dap
{rng viém va tinh trang phdi & bénh nhan phiu thuit mach vanh”
vOi cac muc tiéu:

1. Pdnh gia tic dong ciia TKNT bao vé phéi trong chay mdy THNCT
1én mét s6 dau an viém hé théng o bénh nhan phcfu thudt mach vanh.

2. Panh gid tic dong ciia TKNT bdo vé phéi trong chay may THNCT
1én mét s6 chi s6 co hoc phcfi, lam sang va bién cht}ngphcfi o bénh

nhan phd~u thudt mach vanh.

2. Tinh cép thiét ciia dé tai

Phiu thuat mach vanh 14 phdu thuat thyc hién nhiéu nhét trong
cac phau thuat tim hién nay, do c6 sy gia ting bénh ly mach vanh
trong md hinh bénh tat. Tai My co khoang 400000 ca phau thuat
mach vanh dugc thuc hién mdi nam. Ty 1é bién chimg phdi sau phau
thuat nay dao dong kha 16n, tir 8-79%, tuy theo cac nghién ctru. Nhin
chung, sau phau thuat mach vanh, ty 1& nay khoang 3-8%.

Khoang 1 thap ky tro lai ddy, TKNT bao vé phdi trong khi
THNCT dugc xem la bién phap d& ap dung, it ton kém va c6 hiéu qua
dé giam dap ung viém va giam cac bién chimg phdi. Nhidu nghién
ctru cho két qua ung ho TKNT trong khi chay THNCT, mot s it
nghién ctru cho ring n6 khong c6 cai thién tinh trang phdi cta bénh
nhan. Mot nghién ciru 16n v& TKNT béo vé phdi khi chay THNCT la
CPBVent, ¢ s6 lugng bénh nhan 16n, thiét ké cong phu, dang dugc
tién hanh va chua cong b két qua. Do vay, TKNT bao vé phéi trong
khi THNCT 1a bién phép diéu tri méi cin duoc nghién ctru dé ap
dung trong diéu kién thuc té tai Viét Nam.

3. Nhirng dong gép moi cia ludn an

Day 1a lan ddu tién tai Viét Nam, TKNT bao vé phdi khi chay
méay THNCT dugc nghién ctru. Chung t6i nhan thady TKNT bao vé
phdi khi chay THNCT cai thién dap g viém hé théng: bénh nhan
nhom TKNT c6 ndng d¢ IL-6 & thoi diém 6h va 24h sau THNCT
thip hon nhém chimg. TKNT béo vé phdi khi chay THNCT cai thién
chi s6 oxy hoéa méau ciia bénh nhin: nhém TKNT cé chi sb
Pa02/FiO2 sau THNCT va sau khi vé hdi strc cao hon nhém chung.
TKNT trong khi chay THNCT lam giam kha ning nhiém tring ho
hdp sau md va lam tang kha ning rat ndi khi quan sém. Day 1a bién
phap don gian, d& thyc hién, khong ton kém, nén ap dung cho cac
bénh nhan phau thuat mach vanh c6 chay may THNCT & Viét Nam.



4. B cuc ciia ludn 4n

Luan an gdm 119 trang: phan dit vin dé 2 trang, tong quan ti
lidu 34 trang, d6i twong va phwong phap nghién ciru 21 trang, két qua
nghién ctru 27 trang, ban luan 33 trang, két luan va kién nghi 2 trang.
C6 11 hinh, 14 biéu d0, 32 bang, 1 so d6 va 132 tai liéu tham khao
(02 tiéng Viét, 130 tiéng nudc ngoai).

Chuong 1: TONG QUAN TAI LIEU

1.1. Bién chirg phdi sau phiu thuit mach vanh cé6 chay THNCT

Ty 1& bién chiig phdi sau phau thuat tim néi chung khoang 7%-
15%, sau phiu thuat mach vanh khoang 3-8%. C6 tac gia cho rang ty
1¢ nay dao dong trong khoang 8-79%, ity theo nghién ciru. Céc bién
ching phdi sau mo tim kha da dang. Theo dinh nghia ctia Hoi gdy mé
chau Au, cic bién ching nay bao gdm: nhiém trung hé hap (bao gdbm
viém phoi), suy ho hip (bao gdm ARDS), tran dich mang phdi, tran
khi mang phdi, xep phdi, co thit phé quan, viém phdi do hit.

Céc yéu té nguy co ciia bién ching phdi bao gdm: tudi cao, suy
tim trudc mo, tién sir bénh phdi man, dai thdo dwdng, hit thude 14,
chay THNCT kéo dai, phau thuat phuc tap, tai bién than kinh, ton
thuong day hoanh, dau sau mo, truyén thira dich, bét dong, suy than
sau md, truyén nhiéu mau, mé lai, mét co, sic...
1.2. Co ché ton thwong phdi sau phiu thuit mach vanh cé chay
THNCT

1.2.1. Pap g viém hé thong: xay ra do qua trinh chay THNCT
khdi phat chudi phan img viém, hoat hoa bd thé, hoat hoa bach cau,
tdng tiét cac cytokin, 1am bach cAu bi két dinh va xam nhdp qua mao

mach phoi, hoat hoa t€ bao ndi mac mach phoi, lam cac t€ bao bi

truong no va tiét cc protein huyét tuong vao khoang k&, giai phong
cac men thuy phan, pha hity mang phé nang mao mach. Hau qua ctia
qué trinh viém 1a cac phé nang ngép huyét tuong, hong cau, cac san
phim giang héa ciia qua trinh viém. Trén 1am sang, bénh nhan co
biéu hién phu phéi, tang strc can mach phéi, giam do dan hoi phéi,
giam oxy hoa mau.

1.2.2. Thiéu mau - tai twéi mau (TM-TTM): do phdi bi giam tudi
mau khi chay THNCT va tang tudi mau lai khi nging THNCT. Qua
trinh TM-TTM dan dén ting téng hop gdc oxy hoa tu do, giang hoa
axit arachidonic, pha huy mang té bao, bién ddi protein, gy chét té
bao theo chuong trinh va hoai tir phdi. Pong thoi, TM-TTM ciing
kich hoat phan tmg viém gay ton thuong phoi.

1.2.3. Xep phoi: do phdi bénh nhan dé xep hoan toan trong thoi gian
chay THNCT thudng quy, sau d6, phdi duoc bop bong cho né lai khi
két thiic THNCT. Xep phdi ban déu 1a ton thwrong gdm cac phé nang
bi dong. Sau d6, xep phdi giy ton thuong té& bao ndi mac mach mau,
hoai tir t& bao phé nang type 1, ton thwong té bao phé nang type II,
lam tang tinh thAm mang phé nang mao mach, gay tiét dich va xam
nhap bach cau vao phé nang, hoat hoa bach cau, tiét cytokine va men
bach cau, gdy viém va ton thuong phdi. Ngoai ra, phdi xep khi dugc
thong khi lai s€ khong on dinh va dé dang xep lai. Viéc xep-md nhiéu
lan dan dén chan thwong do xep phdi (atelectrauma), gy viém tai
phé nang.
1.2.4. Mét s6 ddu 4n viém thwong sir dung trong lim sang va
trong phiu thuit tim

C6 nhiéu d4u 4n dugc sir dung dé danh gia va theo ddi tinh trang
viém cta bénh nhan nhu: CRP, IL-1, IL-2, IL-3, IL-6, IL-8, IL-10,



TNF-q, ST-2. PCT...Trong d6, CRP, IL-6, PCT la cac d4u an thuong
xuyén dugc sir dung trong 1am sang va trong phiu thuat tim. Day
ciing 1a cac du 4n c6 thé dinh lwong dugc trong diéu kién Viét Nam.

— Protein C hoat héa (CRP) la déu 4n sir dung thuong xuyén
trong 14m sang dé chin doan, theo ddi va tién lwong dap tmg viém.
CRP phan 16n do té bao gan san xuét, phan it hon do bach cau (BC)
don nhén, lympho, té bao (TB) biéu mé dudng hd hép va ndi méd
than, té bao than kinh san xuat. CRP dugc tiét ra sau kich thich 6-
12h, dat dinh sau 24 - 48h.

- Procalcitonin (PCT) 1a polypetid, tién than calcitonin cua té
bao C tuyén giap. Khi co cac kich thich (viém, tén thuong md, nhidém
trang), BC don nhéan, TB gan, TB m& san xuat va tiét PCT. PCT ting
sau kich thich 6-12 h, dat dinh sau 24 — 48h.

- Interleukin 6 (IL-6) la glycoprotein tién viém, do BC don
nhan, BC axit, lympho, dai thyc bao phé nang va phuc mac, TB gan,
TB ndi mac san xuat. IL-6 tiét sau khi kich thich 30 phut, dat dinh
sau 4 - 6h. IL-6 1a ddu 4n viém tryc tiép, ludn ting sau phau thuat tim
¢6 chay THNCT va 1a con mot déu 4n cta ton thuong phoi.

1.3. Céc bién phip dw phong tén thwong phdi sau phiu thuit
mach vanh

1.3.1. Cac bién phap khong TKNT: Thu nho hé théng THNCT, hé
thong mang twong hop sinh hoc, truyén lai méu, sir dung phin loc
BC, cac thudc chng viém, tudi mau phdi khi chay THNCT.

1.3.2. TKNT bio vé phéi

TKNT béo vé phoi: 1a TKNT duy tri ap luc dudng thd thap véi
Vt 4-8 ml/kg, PEEP vtra du, FiO2 vira du, duy tri ap lyc cao nguyén
dudi 30cmH20 nhim tranh xep phdi va tranh phé nang cing gidn qua
murc, han ché ton thwong phéi do thd may. TKNT bao vé phéi duoc

ap dung trong phiu thuat tim, cho thay: TKNT bao vé phdi lam giam
dap mg viém, cai thién co hoc phdi, rat ngén thoi gian thd may so
véi TKNT thuong quy.

1.3.3. TKNT bio vé phdi trong khi chay tuin hoan ngoai co thé

e Gia thuyét vé TKNT khi chay THNCT:

- TKNT s& giit phé nang md, tranh xep phdi hoan toan. Vi vay,
TKNT béo vé phdi khi THNCT s& lam giam cac tac hai cta xep phoi
nhu dap mg viém tai chd va toan than, cai thién oxy hoa mau va
chirc ning phéi.

- Phoi né, xep theo chu ky cua thong khi lam dong mach, tinh
mach phé quan co gidn thy dong theo, lam ting twdi mau phdi, han
ché ton thuong phdi do TM-TTM.

e Thuwc nghiém TKNT trong khi THNCT:

Imura thyc nghi€ém trén ca thé lon chay THNCT 120 phut, chia 3
nhom: nhom khong TKNT, nhém CPAP 5 cm H20 va nhém TKNT
voi Vit 8-10 ml/kg, 5 chu ky/phut, FiO2 = 21%. Két qua xét nghiém
khi mau, lactat mau, dinh lugng AND trong dich rira phé quan cho
thdy nhom TKNT c6 cai thién oxy héa mau, giam ton thuong TM-
TTM. Hinh anh giai phiu bénh cho thiy 3 nhom déu c6 xep phdi va
phu phdi, ton thuong ning nhat & nhém, nhém CPAP nhe hon va
nhoém TKNT ton thuong phdi it nhat.

e Cic nghién ctru vé TKNT bao vé phdi trong khi THNCT

Céc nghién ctru vé TKNT khi THNCT cho thidy: TKNT lam
giam déap ng viém hé thdng, cai thién oxy hoa méau, cai thién co hoc
phoi, rit ngan thoi gian thé may, thoi gian nam vién. Cac phan tich
g0p vé& TKNT khi THNCT ciing cho thdy TKNT cai thién oxy hoa

mau cua bénh nhan.



Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twgng nghién ciru

Cac bénh nhan mach vanh c6 chi dinh phau thuat béc cau chu
vanh don thuan

e Tiéu chuén chon BN

- Tudi 18-80

- Chi dinh phu thuét bic cau cha vanh

e Tiéu chuan loai trir

- EF <40% - BMI > 30
- Phu thuét cép ctru - DA PT tim, 16ng nguc trude dé
- EuroSCORE 2 > 5% - Tién sir bénh 1y phdi man tinh

- Céc bét thuong trén Xquang phdi, khi mau trude md (pa02<
60mmHg, PaCO2>45 mmHg).

- C6 bénh ly can diéu tri corticoid va/hodc thube chéng viém
khac trude va sau phau thuat.

C& miu

cy \ 2
- Tinh theo cong thirc so sanh 2 gia tri trung binh n = a—; +1(%)

Trong do:
n: ¢& mau cho mdi nhém nghién ctru
¢ =79 (Tra bang véi d6 tin cay 95%, luc mau 80%)

o: hé s6 anh huong (effect size) g=—12  (+) (cong thirc Glass)

control

X1 va Xz la gia tri trung binh ciia nhém ching va nhém can thiép,
SDcontrol 1 d6 1éch chuén ctia nhom chimg uéc tinh theo cac nghién

ciru trude do.

- Dua theo nghién ctru ctia Beer L ndm 2013: d4nh gia nong
do TL6 cua bénh nhan phau thuat mach vanh c6 TKNT khi
THNCT: thay cac gia tri vao cong thirc chung t6i dugc n = 40 bénh
nhan / mdi nhom.
2.2.Quy trinh nghién ciru
¢ Phwong phap nghién ciru

Nghién ctru 1am sang, tién ctru, 6 nhom ddi ching
e Phic do diéu tri

- Bénh nhéan dugc kham, 1am cac xét nghiém trudc mo.

- Khang sinh dy phong: cefamandol 30 mg/kg, nhic lai 15
mg/kg/2h.

- Bénh nhan dugc gy mé ndi khi quan (NKQ) theo phac dd cua
bénh vién tim Ha Noi: sau khéi mé va dat NKQ, bénh nhan duoc tho
may kiém soat thé tich: Vt 7-8 ml/kg PBW, tan s6 12 chu ky/phit,
FiO2 60%, PEEP 5.

- Khi THNCT chay du luu lugng, bénh nhan dugc chia thanh 2
nhém: nhom can thiép duoc tiép tuc TKNT véi Vt 5-6 ml/kg PBW,
tan s6 6 chu ky/phat, PEEP 5 cm H20, FiO2 21%; nhom ching
khong TKNT, dé phéi Xep.

- Sau khi hoan thanh miéng ndi cudi cing, tién hanh bop bong
oxy 100% dudi khi khoi nhi trai.

- Sau khi ngimg THNCT, ca 2 nhém bénh nhan dugc TKNT kiém
soat thé tich: Vt 7-8 ml/kg PBW, 12 chu ky/phut, FiO2 60%, PEEP 5.

- Két thuc cudc md, bénh nhan duge chuyén vé hoi strc, tiép tuc
TKNT theo phuong thirc trén. Bénh nhan dugc giam dau theo phac
d cua hi sirc: propofol 1-2mg/kg/h + morphine 0,01-0,02mg/kg/h.

- Rut NKQ khi di tiéu chuan

- Chuyén khéi khoa hoi strc va ra vién khi du ti€u chuan



e Thu thip s6 li¢u

- Cac thong s6: tudi, gidi, can nang, chiéu cao, tién s bénh,
diém EuroSCORE 2, ASA, NYHA, Chi s6 thudc tro tim, vin mach
(VIS): duoc tinh bang = liéu (dobutamin + dopamin) + 100 x (liéu
noradrenalin + liéu adrenalin) (ug/kg/ph).

- Céc déu 4n viém: S6 luong bach cu dém trudc md, sau mo 6h,
24h, 48h, 72h. PCT duoc xét nghiém trudc md va sau mod 24h. CRP
duoc xét nghiém trude md, sau mo 24 gid va hang ngay cho dén ngay 7
sau mo. IL6 duge xét nghiém trudc mo, sau md 6h, 24h, 48h, 72h.

- Khi mau dong mach dugc lam trudc mo, ngay sau THNCT va
ngay sau khi v& hoi sirc. Lactat mau dong mach duoc 1am trudc md,
sau ngimg THNCT, sau vé hdi strc, sau md 24h.

- Céc thong s6 co hoc phdi: ap luc dinh, 4p luc trung binh, ap
lyc cao nguyén, do gidn nd phdi, sirc can dudng thd duge do trude
khi m& ngyc va sau dong da. Cac thong sd nay duoc do bang cach
giit nut inspiratory hold/3s, ghi lai théng sb trén man hinh, do 3 lan
lién tiép cach 60s va lay gia tri trung binh.

- Xquang phéi thang: chup trudc md, sau vé hdi sirc, sau mo 24h

- Céc thong sd 1am sang: thoi gian chay THNCT, cip dong
mach chu, thoi gian thd may, nam hdi stc va nam vién, sd luong mau
mét trong 24h dau, khdi luong mau truyén, cac bién ching phoi.

M@t s6 dinh nghia va tiéu chuén

- Cdc bién chirng phoi:

+ Nhiém trang hé hip: khi bénh nhan nghi ngo bi nhidm tring
hé6 hép, can dung khang sinh diéu tri, c6 1 hodc nhiéu hon céc triéu
ching sau: co sy thay ddi tinh chat dom, c6 hinh anh mo méi xut

hién hodc c6 sy thay dbi cac hinh mo trén xquang, st, bach cau > 12G/1.
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+ Suy ho hap: PaO2 mau < 60mmHg khi thé khi troi, hodc
Pa02/Fi02 < 300, Sa02 < 90%, bénh nhén can phai thé oxy

- Tran dich mang phéi: Phim xquang nguc c¢6 hinh anh ti goc
suon hoanh, hinh md 1am mat hinh vom hoanh 1 bén khi chup tu thé
dung, hinh anh diy cic céu trac trong 1ong nguc, hodc phim chup
nam c6 hinh mo mot nira nguc véi cac bong mach mau va bd tim
binh thuong.

- Xep phéi: Hinh md & phdi kém co kéo trung thét, ron phoi hodc
vom hoanh vé phia ton thuong, kém theo hinh anh ting thong khi bu
trir & vung phdi lanh.

- Co thdt phé qudn: bénh nhan xuat hién tiéng ran rit, ran ngay
méi can diéu tri bang thudc gidn phé quan.

- Tiéu chuin ARDS

- Triéu chimg h6 hip ning 1én hay méi xuét hién trong vong 1 tuan.

- Xquang phdi thing: ¢6 hinh anh md lan toa ca hai phdi khong
giai thich duoc do tran dich hay xep phéi.

- Nguén gbc cua suy ho hip: khong do suy tim hay qua tai dich.

- Mt d6 rdi loan oxy hoa mau:

+ Nhe: 200 < PaO,/FiO, <300 mmHg véi PEEP > 5 cm H,O

+ Trung binh: 100 < Pa0,/Fi0, <200 v6i PEEP > 5 cm H,O

+ Nang: PaO»/FiO; <100 véi PEEP > 5 cm H,O

o Xir Iy s6 liéu

S liéu xir 1y bang phan mém thdng ké y hoc. Céc test thong ké
déu str dung khoang tin cy 13 95%.

- Phén tich sw khdc biét: Cac bién dinh tinh dugc mo ta bién
b?mg ) tuyét dbi hodc ty 1€ %. Bién dinh Iwgng duoc tinh gia tri
trung binh, trung vi, phwong sai. Str dung cac phép toan thich hop dé
phén tich su khac biét.
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- Phan tich sw két hgp: St dung mo hinh hoi quy tuyén tinh,
md hinh hdi quy Logistic d& xac dinh anh huéng cua cac yéu té nguy
co doc lap dbi véi cac bién phu thude. St dung mé hinh dién tich
du6i duong cong ROC dé xac dinh kha ning chin doan cua xét

nghiém véi bién s6 1am sang.
Chuong 3: KET QUA

Tir thang 1/2015 dén thang 12/2016 c6 80 bénh nhan dugc dua
vao nghién ctru, chia thanh 2 nhom. Nhém THNT c6 tudi trung binh
64,15 + 8,8 nam; NYHA 2 1a 40/40 bénh nhan; ap lyc dong mach
phéi tam thu 26,02 + 4,4; EuroSCORE 2 1a 2,2 £+ 1,04. Nhom khong
TKNT c¢6 tudi trung binh 65,45 + 7,2 nim; NYHA 2 1a 39/40 bénh
nhan; ap lyc dong mach phéi tam thu 26,75 + 4,7; EuroSCORE 2 1a
2,4+ 1,1. Khong c6 su khac biét gitta 2 nhoém.

Bang 3.1. Thoi gian chay THNCT, thoi gian cip dong mach chu,
tinh trang huyét dong sau phiu thuit

Pic diém TKNT |Nhém ching| p
(n = 40) (n = 40)
Thoi gian chay THNCT (phut)|[103,8 +25,2|108,02 +=23,2| >0,05
Thoi gian cap PMC (phiit) 85,4 +22,6 | 88,1 +20,02 | >0,05

S6 luong cau chu vanh 3,55+0,7 | 3,55+£0,8 | >0,05
BN c6 trg tim, van mach (n,%) | 6 (15%) 5(12,5%) | >0,05
Chi s6 VIS 9,17+2,0 8,2+3,1 >0,05

Nhdn xét: Khong c6 sw khdc biét vé thoi gian THNCT, thoi gian cdp
déng mach chii va sé cau chii vanh gitta 2 nhém bénh nhén; khéong
¢6 su khac biét vé s6 BN phai diéu tri thuoc tro tim van mach va chi

80 tro tim, van mach gitta 2 nhom bénh nhan nghién ciru.

14
13,07 + 3,2
12.93 + 3.56 i X
13 | 12371371 Iﬂ}
iz L2
= 12.44+2.76 12,52{N
o
-3 a3 11,55 + 3,36
5 10 134284 —&—Nhdm TKNT
B 88542067 —O—Nhom ching
=
= p=0.05 p=0.05 p>0.05 p=0.05
o 8
W B.F.G +2.42
7 p=0.05
0 24 a8 Gy 72

Biéu d6 3.1. Sw khac biét vé s6 hrgng bach ciu giira
2 nhém nghién ciru
Nhdn xét: S6 heong bach cau & gio 6 sau phau thudt (PT) tang co y
nghia so véi trude PT, khéng c¢é dong hoc ré rét ¢ cdc thoi diém sau
d6. Khong c6 sw khdc biét vé sé heong bach cau giita 2 nhém nghién

cuu ¢ cdac thoi diem trudce, sau PT.
300 —o—Nhdm chimg —e—Nhom TENT

245.8£74.67
250 "

200.33486.01
174,06266.16
200

2343417829 .
E94.9:82.06
150

175.67451.06 124.4867.69

100 12095¢69.82

néng d§ CRP (Jmg/dI

75.07457.76

166122524 42.0442.53
50

5.5%5+7.92

p>0u05 76.6458.59

25.68526

42.86425.68
30.25£22.3

7.33:11.3 249 48 72 a6 120 144 Gilr 168

Biéu d6 3.2. Sy khac biét ndng do CRP giira 2 nhém

Nhdn xét: Nong do CRP ting sau PT, dat dinh ¢ 48 gio sau PT roi
giam dan. Khéng c6 sw khdc biét nong do CRP giita 2 nhém bénh

nhdn ¢ cac thoi diém lay mau.
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Bing 3.2. Pic diém ndng d procalcitonin
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Bing 3.3. Méi lién quan giira ndng d9 IL6 va nhiém trang hé hip

Nhém nhiém Nhém khéng p

Pic diém trung hé hip nhiém trung
(n=10) hé hép (n=70) | (£ €0
Trude PT (pg/ml) 16,9+ 17,2 12,24 £13,77 | >0,05

X Nhom TKNT | Nhém chirng P
Dic diem (n = 40) (n = 40)
Trudc phau thuat (ng/ml) 0,09 +0,11 0,12+0,23 | >0,05
Sau PT 24 gio (ng/ml) 1,87 +4,2 4,3 +10,7 <0,05
p (trude PT - 24h sau PT) <0,05 <0,05

Sau PT 6 gio (pg/ml) | 392,63 +98,54 | 325,77 +83,08 | <0,05

Nhdn xét: Nong d¢ PCT thoi diém 24h sau PT ting c6 ¥ nghia thong
ké so véi truée PT. Nong do PCT ciia nhém TKNT & thoi diém 24h
sau phdu thudt thdp hon nhém khéng TKNT c6 y nghia thong ké.

400 | 362.09+91.52 —-TKNT  —a—Nhom chirng

\ 256.5 + 100.64

06.16+ 73.99

350

300

250

200

204.44 +52.59
150 118.69+72.44

néng dd IL-6 ()pg/ml

100 51.344 32.25

13,

50 93.75+ 49.95

0 ¥12.6+10.4 47.21+ 36.37

-

0 6 24 48 Gidr 72

Biéu d6 3.3. Sw khac biét ndng dd IL-6 ciia 2 nhém nghién ctru

Nhdn xét: Nong dé IL-6 dat dinh ¢ gic 6 sau PT réi giam dan. Nong
do IL6 thoi diém 6h va 24h sau phdu thudt ciia nhom bénh nhan cé
TKNT thdp hon ¢é ¥ nghia thong ké so véi nhém khéng TKNT.

Sau PT 24 gio (pg/ml) | 276,57 £99,05 | 223,86+8027 | >0,05

Sau PT 48 gid (pg/ml) 144,5 + 78,7 100,8+59,2 | >0,05

Sau PT 72 gi¢ (pg/ml) 65,7 +37.3 46,9+333 | >0,05

Nhdn xét: Nong dp IL6 thoi diém 6h sau PT ciia nhém nhiém tring
hé hdp cao hon nhém khéng nhiém trimg hé hdp cé y nghia thong ké

ROC Curve

&
I

Sensitivity
g

oo

T T T 2N
an 02 o4 06 L1 1.0

1 - Specificity
Biéu db 3.4. Puong cong ROC ciia ndng dd dinh IL-6 (gio' 6 sau
phiu thuit) va nhiém trang hd hap
Nhdn xét: Dién tich dudi dwong cong ciia nong dé dinh IL-6 voi
nhiém trimg hé hdp la 0,697 (p<0,05). Piém cutoff cia IL-6 véi
nhiém trimg hé hdp la 373,2pg/ml (d6 nhay 60%, dg dic hiéu 72,9%)
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Bang 3.4. Tac dong ciia TKNT 1én mét s6 chi s6 co' hoc phoi

% 400 428.1% 26.45

16

——Nhom TKNT —#—Nhdém ching

434.5+27.61

p<0.05 p<0.05

356.3+£29.9 344.9:38.56

1

342.9+28.44
326.9£35.34

trudcrach da

Biéu d6 3.5. Sw khac biét chi s6 PaO2/FiO2 ciia 2 nhém

sau protamin vé héi strc

Nhdn xét: Chi s6 PaO2/FiO2 thoi diém sau THNCT va sau khi vé hoi

sitc déu thdp hon so véi truée PT. Chi s6 PaO2/FiO2 ciia nhom

TKNT cao hon nhém khéng TKNT 6 2 thoi diém nay.
Bang 3.5. Cac bién chig phéi

Pic diém Truée THNCT | Sau THNCT | p (trudc sau)
TKNT (n=40) | 17,29 + 434 | 17,41+3,87 >0,05
PIP Khong TKNT | 1695+3,89 | 17.95+3,58 >0,05
(cmH20) | (n=40)
P (2 nh6m) >0,05 >0,05
TKNT (n=40) 14,42 +393 14,8 43,56 >0,05
Pplateau  |Khong TKNT | 14,13+3,96 | 15,69+3.27 <0,05
(cmH20) | ([@=40)
P (2 nhom) >0,05 >0,05
TKNT (n=40) 8,1+287 9,15+2,55 >0,05
Pmean  |Khong TKNT 7.9142,16 9,62 +2,02 <0,05
(cmH20) |(n=40)
P (2 nhom) >0,05 >0,05
TKNT (1=40) 13,9+4,86 | 13,09 +3,72 >0,05
Resistance  |Khong TKNT | 12,42+52 | 12,74+3,78 >0,05
(cmH20/1/s) (n=40)
P (2 nh6m) >0,05 >0,05
TKNT (1=40) | 52,32+ 14,49 |53,38 11,28  >0,05
Compliance |Khong TKNT | 51,26+ 1422 52,61+ 11,46  >0,05
(ml/cmH20) |(n=40)
P (2 nh6m) >0,05 >0,05

Nhdn xét: P plateau va P mean cua nhom khong TKNT sau THNCT
tang cao hon truée THNCT, cdc théng sé co hoc phéi khdc khéng c6
suw khdc biét giita cac thoi diém do. Khong co sw khac biét vé cdc chi

s6 co hoc phéi gitta 2 nhém bénh nhan tai timg thoi diém do.

Nhom TKNT (n=40) | Nhém chirng (n=40)
n TV & % n TV & % p
Nhim tring hé hip 2 5.0 8 20.0 <0.05
Suy hé hip 7 17,5 9 22,5 >0,05
Co thét phé quan 0 0,0 0 0,0 >0,05
ARDS 0 0,0 0 0,0 >0,05
Xep phdi 6 15,0 2 5,0 >0,05
Tran khi mang phéi 1 2,5 0 0,0 >(,05
Tran dich mang phéi 2 5,0 2 5,0 >0,05
Thém nhiém phdi 6 15,0 2 50 >0,05
Phu phéi 0 0,0 0 0,0 >0,05

Nhdn xét: Ty 1é nhiém tring hé hap & nhém khéng TKNT cao hon ¢é

¥ nghia thong ké (p<0,05). Khéong cé su khdc biét gita 2 nhém bénh

nhan nghién cuu vé cac bién chirng phoi khac.
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Bang 3.6. Tac dong ciia TKNT Ién mdt sé két cuc 1am sang
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Bang 3.8. Phén tich hdi quy da bién cac yéu t6 nguy co lién quan

dén thoi gian rit ndi khi quan sé'm (trude 8 giv)

Dic diém Nhém TKNT | Nhém chirng p
(n=40) (n=40)

Thoi gian thd may (gio) 12,2 + 4,88 14,7+ 4,8 <0,05

Thoi gian hdi stre (gio) 68,1 £ 30,7 71,68 £ 28,43 >0,05

Thoi gian hau phiu (ngay) 9,833 10,8 £3,8 >0,05

Nhdn xét: Thoi gian thé mday ¢ nhém TKNT thdp hon cé ¥ nghia
thong ké so véi nhém chirng (p<0,05).

Bang 3.7. Phéan tich hoi quy da bién cac yéu to nguy co lién quan

dén nhiém trung hé hip

Cic bién doc 1ap OR CI195% p
Tubi > 65 0,82 0,24—-2,83 | >0,05
THNCT > 120 phat 1,21 03-4.87 | >0,05
T6n thuong than cap 0,54 0,05-5,18 | >0,05
Hut thudc 14 0,55 0,156—1,93 | >0,05
Can thiép TKNT 4,9 1,2-19,6 | <0,05

Cic bién doc 1ap OR CI95% p

Can thiép TKNT 0,175 0,033-0,94 | <0,05
THNCT > 120 phut 0,216 0,024-1,93 | >0,05
Tudi > 65 tudi 0,912 0,22 —3,74 >0,05
Hit thude 1a 0,544 0,13 -2,28 >0,05
Tén thuwong than cip 2,47 0,375-16,32 | >0,05

Nhdn xét: TKNT c6 khd ndng giam nguy co mdc nhiém tring hé hdp
cua bénh nhdn (OR = 0,175 voi p < 0,05)

Nhdn xét: TKNT lam tang kha nang rut ngi khi quan som cua bénh
nhdn (OR = 4,9 voi p < 0,05).
Chuong 4: BAN LUAN

Khong ¢6 su khac biét giita 2 nhom vé tudi, tinh trang suy tim,
tang ap phdi va cac yéu td nguy co trudc md cua bién ching phdi;
thoi gian chay THNCT, sb luong cau cha vanh.

4.1. Tac dong ciia TKNT bio vé phdi 1én cac dap ing viém

4.1.1. Bach ciu: S luong BC thoi diém 6h va 24h sau PT ting co y
nghia so véi trude PT, sau do giit & mirc cao dén dén va khong co
dinh 16 rét (biéu d6 3.1). Cac nghién ciru vé dong hoc cua BC sau PT
mach vanh c¢6 chay THNCT cho thdy: BC ting cao ngay sau THNCT
va dat dinh vao ngay 1- 2 sau PT, rdi giam dan va tré vé ngudng binh
thuong sau 21 ngay. Chung t6i khong thdy su khac biét vé s luong
BC giira 2 nhom bénh nhén & cac thoi diém sau PT. Cac nghién ctru
vé TKNT trong THNCT it dénh gia sé lugng BC. Nghién ciru cua
Beer va cs cho thdy bénh nhin dugc TKNT c¢6 BC ¢ thoi diém ngay
1 sau PT thip hon nhom khéng TKNT. Do s6 lugng BC trong nghién
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ctru cua ching toi khong c6 dong hoc 15 rét, nén c6 thé khong duoc
so sanh & thoi diém tang cao nhat, dan dén su khac biét két qua voi
tac gia Beer.

4.1.2. CRP: Két qua ¢ biéu dd 3.1 cho thay: ndong d6 CRP ting & 6h
sau PT, dat dinh vao ngay hau phiu 2 rdi giam dan, dén ngay 7 gan
tr& vé binh thuong. Nong ¢ CPR ting co y nghia théng ké so voi
truéc PT. Dong hoc nay tuong tu nhu dong hoc chung ciia CRP sau

cac kich thich viém néi chung va sau phau thuat tim.

Khong c6 su khac biét vé ndng d6 CRP giita nhoém TKNT va
nhoém khoéng thong khi, két qua nay tuong ty nhu nghién ctru cta
Beer va cong su, nong dd6 CRP ngay 1 va ngdy 5 sau PT mach vanh
ctia nhom TKNT va nhom ching khong c6 sy khac biét.

4.1.3. PCT: Ca 2 nhom bénh nhan déu c6 PCT ting c6 y nghia &
ngay 1 sau PT so véi trudc PT. Tuy nhién, nhém khong TKNT c6
PCT & ngay 1 tang cao hon c6 y nghia so véi nhom dugec TKNT
(bang 3.2). Khi bénh nhan dugc TKNT trong khi chay THNCT, phéi
khong bi xep hoan toan va duge tudi mau tét hon. 2 co ché nay lam
giam ton thuong mach mau phdi va mang phé nang mao mach, giam
su di chuyén cta vi khuan tir phdi vao mau, giam cac kich thich cua
endotoxin, dan dén giam tiét PCT. Diéu nay co thé giai thich cho su

khac biét ndng d6 PCT giita 2 nhém nghién ctru.

4.1.4. IL-6: Nong d6 IL-6 dat dinh ¢ 6 gio sau THNCT, sau d6 giam
dan. Pén ngay hau phiu 3, IL-6 giam kha nhiéu nhung chua tro vé
ngudng trude mo (biéu dd 3.3). Pong hoc ciia IL-6 trong nghién ciru
cta ching t6i phu hop véi két qua cac nghién ctru vé dong hoc IL-6
khi c6 céc kich thich viém ciing nhu sau THNCT.
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Nong d6 IL-6 thoi diém 6h va 24h sau md cua nhom TKNT
thdp hon ¢ ¥ nghia so v6i nhom khong TKNT (biéu d6 3.3). Két qua
nay tuong tu nhu céc nghién clru cua céc tac gia khac. Theo Beer va
cs, nhom TKNT ¢6 IL-6 ngay 1 va 5 sau md thdp hon nhom chimg.
Durukan ciing ghi nhan IL-6 & thoi diém ngay sau THNCT ctia nhom
TKNT thap hon nhém chimg. Trong nghién ciru cta ching toi, ndng
d6 IL-6 ciia nhom TKNT & thoi diém dat dinh (6 gid va 24 gio) thip
hon nhom khéng TKNT. Nhu vay, TKNT c6 thé da han ché dap ung
viém ctia bénh nhan ma biéu hién 1a giam nong do 1L-6.

Gid tri cuia IL-6 trong dir bdo nhiém tring

Nong do IL-6 & gid 6 sau PT ciia nhom bénh nhan bi nhiém
triang ho hép cao hon nhom khong nhidm tring (bang 3.3). Pay la
thoi diém IL-6 dat dinh ndng do, trong khi cac bénh nhan déu duoc
chan doan nhidm tring hd hip & ngay 3 hau phiu hoic mudn hon.
Puong cong ROC cua IL-6 véi nhidm tring hé hép cho thiy: IL-6 &
thoi diém 6 gio sau phau thut co gia tri du béo v6i ngudng 1a 373,2
pg/ml, d6 nhay 60%, d6 dac hiéu 72,9% (biéu do 3.4).

Theo Sander, nong d6 IL-6 ting cao co thé 1a biéu hién cia ton
thuong nang cic mod va co quan, 1am bénh nhan dé bi nhiém trung
sau phau thuat. Pong thoi, IL-6 ciing 1a mot ddu 4n dy bao cac tén
thwong phdi nhu viém phdi, ARDS, phu phdi huyét dong. Vi 2 1y do
trén, ting ndng do IL-6 c6 thé du bao nhidm tring hd hap sau mo.

Trong nghién ctru ciia chung t6i, nhém TKNT c6 ndng d6 IL-6
va ty 1& nhiém tring ho hip thdp hon nhém chimg. Do cac ton thuong
phéi do viém s& tao thuan lgi cho vi khuan phat trién nén thong qua
viéc giam dap ung viém toan than va tai phdi, TKNT trong khi chay
THNCT c6 thé lam giam nhiém tring h6 hép.
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4.2. Tac dong cia TKNT bio vé phdi 1én mot so chi sé co hoc
phdi, 1dm sang va cin ldm sang

4.2.1. Cic thay dbi co hoc phdi

Nhin chung, khong cé su khac biét co hoc phéi gitta 2 nhom bénh
nhan nghién ctru & cac thoi diém trude va sau THNCT. Tuy nhién,
khi xem xét timg nhom, ching t6i thiy P mean va P plateau clia
nhoém khong TKNT ¢ thoi diém sau THNCT cao hon so véi trude
THNCT; trong khi cac ap lyc nay cia nhom TKNT khac biét khong
¢6 y nghia thong ké (bang 3.4). P plateau ting c6 thé do ton thuong
ctia nhu méd phdi. Viéc khong cai dat PEEP va dé phdi xep hoan toan
trong gan 2 gio (thoi gian chay THNCT) lam tang tinh thdm cta
mang phé nang mao mach, anh hudng xdu dén co hoc phéi. V& Iy
thuyét, TKNT trong THNCT s& tranh xep ph6i hoan toan, giam viém
va giam thoat dich vao phé nang nén sé& cai thién co hoc phdi. Tuy
nhién, lugng nuéc ngoai mach & phdi ciing ¢ thé anh huong 1én do
gidn né phdi. Luong nude nay do cua cic yéu td khac quyét dinh,
nhu tinh trang suy tim, lugng dich truyén, tinh thim mang phé nang
mao mach...Cac nghién ciru ghi nhan sy khac biét vé co hoc phéi
déu ghi nhan sy khéc biét vé lugng nudc trong phdi. Két qua nghién
clru ciia chung t6i cho thdy TKNT béo vé phdi trong THNCT c6 thé
cai thién co hoc phdi, nhung su khac biét giita 2 nhém chua c6 y
nghia thong ké, co thé vi thoi gian THNCT chua du dai.

4.2.2. Thay ddi chi s6 PaO2/Fi02

Sau md, cac bénh nhan déu c6 chi s PaO2/Fi02 thép hon trudc
md. Tuy nhién, nhém khong TKNT c6 chi s6 nay thip hon c6 y
nghia so véi nhom TKNT (Biéu d6 3.5). Cac nghién ciru vé oxy hoa
méau sau THNCT déu ghi nhan c6 sy giam giam PaO2 va ting A-
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aDO2 sau md, ching t6 kha nang trao dbi oXy cua phéi bi suy giam.
Trong khi d6, phan 16n cac nghién ctru vé TKNT trong khi THNCT
déu nhan thiy nhom TKNT c6 chi s6 oxy hoa mau tt hon nhom
khong TKNT (cta cac tac gia nhu Beer, Furqan, Alavi, Salama,
Davoudi...). C6 2 nghién ctru cho thdy TKNT khong cai thién oxy
hoa mau cua bénh nhan. Trong 2 nghién clru nay, bénh nhan duogc
TKNT trong khi THNCT véi mirc PEEP = 0. Nhu da biét, mirc PEEP
> 0 s& tranh xep phoi, dong thoi 1am giam phu phoi khi ¢6 tang ap luc
mao mach phdi va ting tinh thim cia mang phé nang - mao mach.
Céac bénh nhan cua chung t6i khi dugc TKNT bao vé phéi voi PEEP
5 cm H20, day co thé 1a 1y do bénh nhén duoc cai thién chi s oxy
hoéa mau cia bénh nhan.

4.2.3. Bién chimg phéi

Nhom TKNT c¢6 bénh nhan nhidm tring hd hip it hon nhém
khong TKNT co6 ¥ nghia thong ké. Ngoai ra, cac bat thuong phdi
khac khong khac biét gitta 2 nhom (bang 3.5).

Theo Kaam va cs, sau khi phdi xep vai gio, mang phé nang mao
mach bi tén thuong va tang tinh tham, chirc nang cua dai thyc bao
phé nang bi anh huéng, 1am giam kha ning diét vi khuan, tao thuan
loi cho vi khuén di chuyén tir ph6i vao mau. Ngoai ra, phdi xep lam
tén thwong mang surfactant. Ma surfactant co kha ning trc ché vi
khuén tryc tiép, (rc ché endotoxin, trc ché giai phong cytokine va lam
giam phan tng viém tai phdi. Tén thuong 16p surfactant do xep phoi
cling 1a mot yéu td tao thuén loi cho nhiém khuén tai phéi. Theo
Fujita, 36% bénh nhan xep thuy phdi trén Xquang bi viém phéi. Viéc
ap dung TKNT bao vé phdi, tranh phdi xep co thé c6 tac dung han

nhiém tring phéi.
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4.2.4. Thoi gian thé may va nim vién

Nhom TKNT c¢6 thoi gian thd may thap hon nhém khong
TKNT, ngoai ra, khong c¢é su khac biét vé thoi gian nam hoi sirc va
thoi gian nam vién (bang 3.6). Cac nghién ctru vé TKNT trong khi
THNCT cua céc tac gia nhu Furqan, Salama, Dasgupta, Davoudi,
Lindsay, cho théy nhom TKNT c6 sy cai thién céac tiéu chi thoi gian
diéu tri.
4.2.4. Yéu tb nguy co ddi véi nhiém trung hd hip va thoi gian rat

néi khi quin sém

Dura trén két qua cac nghién ctru vé yéu tb nguy co dbi véi viém
phdi va tho may kéo dai, chung t6i chon cac bién doc 1ap gom:
TKNT khi THNCT, tudi trén 65, thoi gian chay THNCT trén 120
phiit, hut thude 14, suy than cip sau md (creatinin tang 1,5 1an so voi
trudec md) dé phan tich mdi lién quan v6i nhidm tring ho hap. Phan
tich hdi quy logistic ciia cac bién trén v6i bién phu thudc 1a nhidm
tring ho hép cho thay: TKNT lam giam nguy co bj nhiém tring ho
hép ciia bénh nhan phau thuat mach vanh (OR = 0,175 v&i
p <0,05) (bang 3.7).

Ddng thoi, ching t6i chon cac bién doc 1ap gdbm: TKNT khi
THNCT, tudi trén 65, thoi gian chay THNCT trén 120 phut, ht
thudc 14, suy than cip sau md (creatinin ting 1,5 lan so vdi trude mo)
dé phan tich mdi lién quan v&i kha nang rat ndi khi quan sém. Phan
tich hdi quy logistic ctia cic bién trén cho thdy: nhiing bénh nhan
trong nhom TKNT c6 kha nang rat NKQ truéc 8h cao hon nhéom
khong TKNT (OR = 4,9 véi p < 0,05) (bang 3.8).
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KET LUAN

1. Thong khi nhin tao bao vé phdi trong khi chay THNCT lam
giam dap tng viém ciia bénh nhan phiu thuit mach vanh

- Nhém bénh nhan dugec TKNT ¢6 nong do IL-6 thoi diém 6h va
24h sau THNCT thap hon nhém khong TKNT, c6 nong d6 PCT thoi
diém 24h sau phau thuat thap hon nhom khong TKNT.

2. Thong khi nhin tao bao vé phdi trong khi chay may tuin hoan
ngodi co thé cai thién chi s oxy h6a mau ciia bénh nhin phiu
thuit mach vanh

- Nhém bénh nhan duge TKNT c6 chi s6 PaO2/FiO2 & thoi diém sau
THNCT va sau khi v& hoi strc cao hon nhém khong TKNT.

3. Thong khi nhin tao bio vé phdi trong khi chay tuin hoan
ngoai co thé lam giam kha niing nhiém trang hé hip sau mé va
lam ting kha niang riat ndi khi quén sém.

- Bénh nhan nhom TKNT c¢6 nguy co bi nhiém tring ho hép thép hon
nhom khong dugec TKNT (OR = 0,175, p < 0,05), nhém bénh nhan
dugc TKNT c6 kha nang rat ndi khi quan trude 8 gio cao hon nhém

khong duge TKNT (OR = 4,9, p < 0,05).

KIEN NGHI

- C6 thé ap dung TKNT bao vé phdi trong khi chay THNCT cho
cac bénh nhan phau thuat mach vanh. Pay 1a bién phap lam giam
dap ung viém hé thdng, cai thién chi sb oxy hda mau va c6 thé cai
thién nhiém trung h6 hip va thoi gian thd may cho bénh nhén.

- Tiép tuc nghién cru véi cac bénh nhan c¢6 nguy co tén thuong
phéi sau phau thuat nhu coé tién sir bénh phéi man tinh, suy tim

trude mo, viém phoi trude mo, béo phi.



DANH MUC CAC CONG TRINH NGHIEN CUU PA AND TRAINING
CONG BO CO LIEN QUAN DEN DE TAI LUAN AN HANOTMEDICAL UNIVERSITY

1.  Ha Mai Huong, P Ngoc Son, Nguyén Vin Chi, Nguyén \ ‘k ()
Pat Anh (2016). Panh gia sy thay doi cua cac dau an l $ m t:,[‘-ﬁ
viém hé thdng sau chay may tuz‘in’ hoan ngoai co thé trén li_,_;f?g?{g (‘_‘_.?,»’
bénh nhan phau thuat bac cau noi chu vanh. Tap chi Y v
hoc Viét Nam, s6 dac biét thang 3-2016, 19-25. HA MAI HUONG

2. Ha Mai Huong, Luong Qudc Chinh, P& Ngoc Son,
Nguyén Thi Dy (2017). Tac dong cua thong khi tan sd

thap va thé tich khi luu thong thap 1én cac diu 4n viém hé EVALUATE THE EFFECTS OF LUNG PROTECTIVE VENTILATION
thong trén bénh nhan chay may tuin hoan ngoai co thé DURING CARDIOPULMONARY BYPASS ON SYSTEMIC

phau thuat bic cau cha vanh. Tap chi Nghién ciru y hoc,

$02-2017, 63-69. INFLAMMATORY RESPONSE AND LUNG CONDITION IN PATIENTS
3. Ha Mai Huong, Lwong Qudc Chinh, DS Ngoc Son, UNDERGOING CORONARY ARTERY SURGERY

Nguyén Vian Chi, Nguyén Pat Anh (2017). Tac dong lén

co hoc phoi va két cuc 1am sang cua thong khi tan sb thap Speciality: EMERGENCY AND CRITICAL CARE MEDICINE

va thé tich khi luu thong thap trong chay may tuin hoan Code: 62720122
ngoai co thé phau thuat bac cu chu vanh. T. ap chi Y hoc

HA NOI - 2018

MINISTRY OF EDUCATION MINISTRY OF HEALTH The Thesis is completed at:



HANOI MEDICAL UNIVERSITY

Advisors:
1. Professor NGUYEN THI DU, MD., PhD.
2. DO NGOC SON, MD., PhD.

Criticizer 1: Associate Prof. PhD. Nguyen Dat Anh
Criticizer 2: Associate Prof. PhD. Cong Quyet Thang

Criticizer 3: Associate Prof. PhD. Mai Xuan Hien

This thesis presented at the Hanoi Medical University’s
Doctoral Degree granting Committee as a fulfillment of the
Doctor of Sience degree in Medicine

This session will be held at Hanoi Medical University

Time: Date:

More information of the thesis will be available at:
- National Library
- Library of Hanoi Medical University

INTRODUCTION

2. Background

Respiratory complications are common after coronary artery
bypass graft (CABG) surgery with the use of cardiopulmonary
bypass (CPB), reduces the ability to recover after surgery, augments
length of stay, mortality and treatment cost. Their three main causes
are: systemic inflammatory response, ischemic-reperfusion lesion and
atelectasis.

Until now, advances in surgery, anesthesia, intensive care have
decreased the rate of postoperative respiratory complications,
including mechanical ventilation (MV) during CPB. MV reduces
atelectasis rate by keeping the alveoli open and decreases ischemia-
reperfusion lesions by increasing the blood flow to the lung. Both
processes indirectly reduce the systemic inflammatory response
(SIR) in the lung.

Many studies support the use of MV during CPB, that MV
improves oxygenation and lung mechanics, reduces inflammation
and the extravascular lung water, duration of MV and length of stay.
In Vietnam, currently there is no research on MV during CPB.
Therefore, we conducted the study “Evaluate the effects of lung
protective ventilation during cardiopulmonary bypass on
systemic inflammatory response and lung condition in patients
undergoing coronary artery surgery” with following objectives:

1. Evaluate the effects of protective lung ventilation during CPB on
several markers of systemic inflammatory response in patients
undergoing coronary artery surgery.

2. Evaluate the effects of lung protective ventilation (LPV) during
CPB on several lung mechanics, clinical parameters and respiratory

complications in patients undergoing coronary artery surgery (CAS).



2. The necessity of the study

CABG is the most commonly performed cardiac operation due to
the increasing rate of coronary artery disease. In America, there is
approximately 400,000 CAS cases per year. The postoperative
respiratory complications rate fluctuates greatly, from 8 to 79%,
depends on different studies. After CAS, it is generally about 3-8%.

In the recent decade, LPV during CPB is considered an easy to
apply, low cost and effective method to reduce SIR and respiratory
complications. Many studies showed results supporting the use of
MV during CPB, few studies showed that it does not improve the
respiratory condition of the patients. One large study on LPV during
CPB is CPBVent, with big sample, good design, is on-going and
results have not been reported. Therefore, LPV during CPB is a new
strategy that needs to be studied to apply in conditions in Vietnam.
5. New contribution of the study

For the first time in Vietnam, LPV during CPB is being studied.
We realize that LPV during CPB improve markers of SIR: patients
with MV have lower level of IL-6 at 6h and 24h after CPB compared
to control group. LPV during CPB improves oxygenation: MV group
has higher PaO2/FiO2 when transferred to the ICU compared to
control group. MV during CPB reduce the risk of postoperative
respiratory infection and raise the possibility of early extubation. This
is a simple, easy to apply, inexpensive method which should then be
applied to patients undergoing CABG with CPB in Vietnam.
6. Structure of the assignment
The assignment includes pages: 2 pages of introduction, 34 pages of
overview, 21 pages of subjects and study method, 27 pages of study

results, 33 pages of discussion, conclusion and recommendations: 2

pages. There are 11 figures, 14 graphs, 32 tables, 1 diagrams and 132
references (02 Vietnamese and 130 international references).
Chapter 1: OVERVIEW

2.1. Respiratory complications after CABG with CPB

Rate of respiratory complications after general cardiac surgery
is 7-15%, after CABG: 3-8%. Some authors conclude that this rate
ranges from 8 to 79%, depends on different studies. Postoperative
respiratory complications are various. According to definition of
European Society of Anesthesiology, these complications include:
respiratory infections (including pneumonia), respiratory failure
(including ARDS), pleural effusion, pneumothorax, bronchospasm,
aspiration pneumonia.

Risk factors of respiratory complications including: advanced
age, preoperative heart faillure, history of chronic lung disease,
diabetes, smoking, long CPB time, complex surgery, neurological
complications, phrenic nerve injury, postoperative pain, excessive
fluid infusion, immobility, postoperative renal failure, excessive
blood transfusion, re-operation, muscle weakness, aspiration, etc.

2.2. Mechanism of respiratory injury after coronary artery
surgery with CPB

1.2.1. Systemic inflammatory responses: the CPB initiates the
inflammatory response chain, activates complements system and
white blood cells (WBC), increases cytokine excretion, causing the
aggregation of WBC and infiltration through pulmonary capillaries.
They make cells swollen and excrete protein into interstitial space,
release hydrolysis enzyme, destroy alveolar-capillary membrane. The
consequences of the inflammatory process are alveoli filled with

plasma, red blood cells, degraded products of inflammatory process.



Clinically, patients have pulmonary edema, increasing lung
resistance, decreasing lung compliance and decreasing oxygenation.
1.2.2. Ischemia-Reperfusion: the lung perfusion decreases during
CPB and increases after CPB. The ischemia-reperfusion process
leads to increased synthesis of free radicals, degradation of
arachidonic acid, destruction of cell membranes, protein
transformation, apoptosis and lung necrosis. Simultaneously, the
ischemia-reperfusion also activates the inflammatory responses
causing lung injury.
1.2.3. Lung atelectasis: due to the lung deflation during CPB, then
inflated by bag-mask after CPB. Initial atelectasis includes collapsed
alveoli. After that, it causes endothelial damage, necrosis of type I
alveolar cell, damages of type II alveolar cell, increases permeability
of alveolar-capillary membrane, leads to fluid excretion and
infiltration of WBC into the alveoli, activation of WBC, cytokine
excretion and neutrophils enzymes, causing inflammation and lung
injury. In addition, when lung atelectasis is ventilated, the alveoli are
not stable and easy to re-collapse. The collapse-open in many times
leads to atelecto-trauma and alveolar inflammation.
1.2.4. Some inflammatory markers commonly used in clinical
practice and in cardiac surgery

There are many markers used to evaluate and monitor the
inflammatory condition, such as: CRP, IL-1, IL-2, IL-3, IL-6, IL-8,
IL-10, TNF-a, ST-2. PCT, etc. Among them, CRP, IL-6, PCT are
frequently used in clinical practice and in cardiac surgery. They can
be also quantified in Vietnam.
- C Reactive Protein (CRP) is a common marker to diagnose,

monitor and predict inflammatory responses. CRP is mainly

generated by liver cells, partly by monocyte, lymphocyte, respiratory
epithelial cells, renal endothelial cells, and neurons. CRP is excreted
6-12 hours after stimulation, and reaches the peak at 24-48 hours.

- Procalcitonin (PCT) is a polypeptide of thyroid C cells. When
there is stimulus (inflammation, tissue injury, infection), monocytes,
liver cells, adipose cells synthesize and excrete PCT. PCT increases
after 6-12 hours from the stimulation, peak at 24-48 hours.

- Interleukin 6 (IL-6) is a pre-inflammatory glycoprotein, which is
generated by monocytes, eosinophils, alveolar and peritoneal
macrophages, liver cells, endothelial cells. IL-6 is excreted after 30
minutes from the stimulation, peak after 4-6 hours. IL-6 is the direct
inflammatory marker, which always increases after cardiac surgery
with CPB and also a marker of lung injuries.

2.3. Measures to prevent lung injury after CABG

2.3.1. Measures without MYV: Reduce CPB system size,
biocompatible membrane system, blood re-transfusion, use BC
filters, anti-inflammatory medications, lung perfusion during CPB.
2.3.2. Protective lung ventilation

LPV maintains low airway pressure with a Vt of 4-8 ml/kg, adequate
PEEP and FiO2, keeps the peak pressure less than 30 cmH20 to
avoid atelectasis and excessive alveolar inflation, reduces ventilator-
related lung injuries. LPV is applied in CABG, it reduces the
inflammatory responses, improves lung mechanics, shortens MV
length compared to routine MV.

2.3.3. Lung protective ventilation during CPB

¢ Hypothesis on mechanical ventilation during CPB:

- LPV keeps alveoli open, avoid complete atelectasis. Therefore,
LPV during CPB will reduce the harm of atelectasis such as

inflammatory response, improve oxygenation and lung function.



- The lung is inflated, deflated according to the ventilation cycle,
which leads to the passive elastance of bronchial arteries and veins,
increases lung perfusion, reduces lung ischemia-reperfusion injury.

¢ Experiment MV during CPB:

Imura performed the experiment on pigs with CPB in 120 minutes,
divided into 3 groups: no MV group, CPAP 5 cm H20O group and a
group with MV with Vt of 8-10 ml/kg, 5 breaths/minute, FiO2 =
21%. Arterial blood gases, blood lactate, DNA quantification in
bronchial fluid showed that the group with MV had better
oxygenation, reduced ischemia-reperfusion injury. Ana-pathological
images showed that all 3 groups had atelectasis and lung edema, the
most severe injury were seen in non-MV group and least severe in
MYV group.

e Studies on lung protective ventilation during CBP
Studies on LPV during CPB showed that: MV reduces SIR, improves
oxygenation and lung mechanics, shortens MV time and length of
stay. Meta-analysis on MV during CPB also confirmed the
improvement in oxygenation of the patients.
Chapter 2: SUBJECTS AND STUDY METHODS
2.3. Study subjects
All patients diagnosed with coronary artery disease having
indications for isolated coronary artery bypass graft surgery.
e Inclusion criteria
- Age: 18-80 years old
- Indicated for CABG surgery
¢ Exclusion criteria
- EF <40% - BMI > 30

- Emergency surgery - Previous cardiac/thoracic surgery

- EuroSCORE 2 > 5% - History of chronic lung diseases
- Abnormal preoperative chest x-ray, arterial blood gases (paO2<
60mmHg, PaCO2>45 mmHg)

- Concomitant disorder requiring treatment with corticosteroid and/or
other anti-inflammatory medications before and after surgery.
Sample size

- Calculated based on the formula of comparing two means

n= % +1(*) In which: n: sample size for each study group

¢ =17.9 (confidence 95%, power 80%)
o: effect size j__*17%2 (*+) (Glass formula)
SDcontrot

X1 and x, are means of control and intervened groups, respectively,
SD control is the standard deviation of control group estimated based
on previous studies.
- Based on the study of Beer L in 2013: evaluating IL6 concentration
in patients undergoing coronary artery surgery with M during CPB:
replace values into the formula, we calculated n = 40 patients/group.
2.4. Study process

e Method: Prospective, controlled clinical trial

e Treatment protocol
- Patients are examined and laboratory tests before operation
- Antibioprophylaxis: cefamandol 30 mg/kg, repeat dose:15
mg/kg/2h
- Patients received general anesthesia with endotracheal tube (ET)
according to the protocol of Hanoi Heart hospital: after initiation of

anesthesia and intubation, patients are put on volume-controlled



ventilation: Vt 7-8 ml/kg PBW, respiratory rate: 12/minute, FiO2
60%, PEEP 5.

- When CPB is used with full flow, patients are divided into 2
groups: intervened group continues to receive MV with Vt 5-6 ml/kg
PBW, respiratory rate: 6 cycles/min, PEEP 5 cm H20, FiO2 21%;
control group with no mechanical ventilation, lungs are deflated.

- After anastomosis, use bag-mask to inflate the lung with 100%
oxygen to remove air from left atrium.

- After CPB, both groups received volume-controlled ventilation
with Vt 7-8 ml/kg PBW, 12 cycles/min, FiO2 60%, PEEP 5

- At the end of the operation, patients are transferred to the ICU with
continued MV as described above. Analgesia is given: propofol 1-
2mg/kg/h + morphine 0.01-0.02mg/kg/h.

- Extubation when extubation criteria are met.

- Transferred from the ICU and discharge when criteria are met.

e Data collection

- Age, gender, weight, height, medical history, EuroSCORE 2, ASA,
NYHA, vasoactive-inotrope score (VIS): = dose (dobutamine +
dopamine) + 100 x (noradrenaline + adrenaline) (pug/kg/min).

- Inflammatory markers: preoperative WBC, 6h, 24h, 48h, and 72h
after surgery. PCT is tested before and 24h after surgery. CRP is
tested before surgery, 24h after operation and daily until
postoperative day 7. IL6 is tested before surgery, at 6h, 24h, 48h, 72h
after operation.

- Arterial blood gases is done before surgery, after starting CPB and
after transferring to ICU. Arterial lactate is done before surgery, after

stopping CPB, after transferring to ICU and 24 hours after surgery.

- Lung mechanics: peak pressure, mean pressure, plateau pressure,
lung compliance, airway resistance measured before open the chest
and after skin closure. They are measured by holding the inspiratory
hold button/3s, measured 3 consecutive times every 60 seconds and
use the average value.
- Plain chest x-ray: performed preoperatively, after transferring to
ICU, and 24 hours postoperatively.
- Clinical parameters: CPB duration, aortic cross-clamp time, MV
time, volume of blood loss in the first 24 hours, blood transfusion
volume, respiratory complications.
Some definitions and criteria

- Respiratory complications:
+ Respiratory infections: when the patient is suspected to have
respiratory infection, and need to be treated with antibiotics, has one
or more of these following symptoms: changes in the properties of
the sputum, newly-seen blurred lesion or changes of blurred region
on chest x-ray, fever, WBC > 12G/I1.
+ Respiratory failure: arterial PaO2< 60mmHg on room air, or
PaO2/FiO2< 300, Sa02 < 90%, patients require supplemental
oxygen.
- Pleural effusion: blunting of the costo-phrenic angle on chest X-ray,
the blurring of the diaphragm on one side on vertical position, the
deflection of thoracic structures, or supine film has the blurring on
one side of the chest with normal shadow of vasculature and heart
borders.
- Lung atelectasis: a blurred region accompanied with contraction of
the mediastinum, pulmonary hilar or diaphragm to injured side,

accompanied with decompensated hyperventilation in normal area.
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- Bronchospasm: new wheezing rales require treatment with
broncho-dilator medications.
-ARDS criteria: Worsening respiratory symptoms or newly-onset
within one week. Plan chest x-ray: diffused blurred region in both
lungs that cannot be explained by pleural effusion or lung atelectasis.
The respiratory failure cause is not heart failure or excess fluid.
Level of blood oxygenation disorder:

+ Mild: 200 < Pa0O,/FiO, <300 mmHg with PEEP > 5 cm H,O

+ Moderate: 100 < Pa0,/FiO, < 200 with PEEP > 5 cm H,O

+ Severe: PaO,/FiO, < 100 with PEEP > 5 cm H,O
e Data analysis

Data are analyzed by medical statistical software. Statistical
tests use the confidence interval of 95%.
- Differences analysis: Qualitative variables are presented as
numbers or percentage. Quantitative variables are presented as
means, median, variance. Appropriate algorithm is used to analyze
the differences. Association analysis: Linear regression model,
logistic regression model is used to identify the effect of independent
risk factors on dependent variable. Area under the curve model
(ROC) is used to determine the capacity to diagnose of the laboratory
test with clinical variables.
Chapter 3: RESULTS

From 1/2015 to 12/2016, there were 80 patients enrolled in the
study, divided into 2 groups. MV group had the mean age of 64.15 +
8.8 years; 40/40 patients had NYHA II; systolic pulmonary arterial
pressure (PAPS) 26.02 + 4.4 mmHg; EuroSCORE 2: 2.2 + 1.04.
Non-MV group had the mean age of 65.45 + 7.2 years; NYHA 1I:

11

39/40 patients; PAPS: 26.75 £ 4.7 mmHg; EuroSCORE 2: 2.4 £ 1.1.

There were no differences between 2 groups.

Table 3.1. CPB duration time, aortic cross-clamp time,

postoperative hemodynamics

Characteristics MYV group Control group | p

(n =40) (n =40)
CPB duration time (min) 103.8£25.2 108.02 +23.2 | >0.05
Aortic cross-clamp time (min) 85.4+£22.6 88.1 +£20.02 >0.05
Number of bypass grafts 3.55+0.7 3.55+0.8 >0.05
Vasoactive, inotropes use (n, %) 6 (15%) 5 (12.5%) >0.05
Vasoactive-inotropes score 9.17+2.0 82+3.1 >0.05

Comments: There were no differences in CPB time, aortic cross-
clamp time, and number of bypass grafts, no differences in the
number of patients required treatment with vasoactive and inotropes

drugs and vasoactive-inotropes score between 2 groups.

12,07 + 3,2
1293 + 3.56 ’ v
13 12.37 43.71 I&J}
= 1 /; +2.76 12,52%N
1%
Z 11.3+2.44 11,55 + 3,36
@ o —-— MV
= 8,85 42/67 —== Control
9
p=0.05 p=0.05 p>0.05 p>0.05
8 gh6+2.42
- p=0.05
° 24 48 Gir 72

Graph 3.1. The differences in WBC count between 2 groups
Comments: WBC count at 6 hours after surgery significantly

increased compared to pre-operation, there was no apparent kinetic
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at subsequent time points. There were no differences in WBC count
between two study groups before and after surgery.
300 - MV

245.8£T74.67
I

-+—  Control

250

200.334+86.01
174.06%66.16

200 134.34278.13

»
194550206
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100 T5.07457.76

16,61225.24 42044253

p>0.05 p>0.05 p=0.05 76.6458.59

I 15.68226
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mechanical ventilation group at 24 hours after surgery was
statistically lower than no-mechanical ventilation group.

400 362.09+ 91.52 ---MV -=—Control

350

256.5 + 100.64

300
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Graph 3.2. Differences in CRP levels between 2 groups
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Comments: CRP levels increased after surgery, peaked at 48 hours

post-operatively and then gradually decreased. There were no

50

04 .61

47.21+ 36.37
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Graph 3.3. Differences in IL-6 levels between 2 study groups

Comments: IL-6 level peaked at 6 hours after surgery then gradually

decreased. IL-6 levels at 6h and 24h after surgery of patients with

MYV were statistically lower than those of non-MV group.

differences in CRP levels between two groups at sampling times.

Table 3.3. Relation between IL6 levels and respiratory infection

Table 3.2. Characteristics of procalcitonin levels

MY group | Control group P
Characteristics (n =40) (n=40)
Before surgery (ng/ml) 0.09 +0.11 0.12 +£0.23 >0.05
24 hours after surgery (ng/ml) 1.87 +4.2 4.3 £10.7 <0.05
p (before - 24h after surgery) <0.05 <0.05

Comments: PCT levels at 24 hours after surgery increased

significantly compared to preoperative values. PCT levels of

Respiratory
No-respiratory P
Characteristics infection group
infection (n=70) (t test)
(n=10)

Before surgery (pg/ml) 16.9+17.2 12.24 £13.77 >0.05
6h after surgery (pg/ml) 392.63 + 98.54 325.77 + 83.08 <0.05
24h after surgery (pg/ml) 276.57 £99.05 223.86 +80.27 >0.05
48h after surgery (pg/ml) 144.5+78.7 100.8 +£59.2 >0.05
72h after surgery (pg/ml) 65.7+373 46.9 +33.3 >0.05
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Comments: IL6 level at 6h after surgery of respiratory infection

group were higher than that of no-respiratory infection group
ROC Curve

Sensitivity
2

o
w1
=)

T T
o0 02 0.4 0.6

1 - Specificity
Graph 3.4. ROC curve of peak level of IL-6 (6 hours after
surgery) and respiratory infection
Comments: Area under curve of peak level of IL-6 with respiratory
infection is 0.697 (p<0.05). Cutoff point of IL-6 level with respiratory

infection is 373.2pg/ml (sensitivity 60%, specificity 72.9%,).
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Graph 3.5. Differences in PaO2/FiO2 indices of two groups
Comments: PaO2/FiO2 index after CPB and after transferring to
ICU were both lower to values before surgery. PaO2/FiO2 index of
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mechanical ventilation group was higher than that of no-mechanical
ventilation at two time points.

Table 3.4. Effects of mechanical ventilation on some lung mechanics

Characteristics Before CPB After CPB P (before-after)
Mechanical 1729+ 4.34 1741+3.87 >0.05
PIP ventilation (n=40)
(cmH20) No mechanical 16.95+3.89 17.95+3.58 >0.05
ventilation (n=40)
P (2 groups) >(.05 >0.05
Mechanical 1442+3.93 14.8 +3.56 >0.05
Pplateau ventilation (n=40)
(cmH20) No mechanical 14.13+3.96 15.69 +3.27 <0.05
ventilation (n=40)
P (2 groups) >(.05 >0.05
Mechanical 8.1+2.87 9.15+£2.55 >0.05
Pmean ventilation (n=40)
(cm H20) No mechanical 7.91+2.16 9.62+2.02 <0.05
ventilation (n=40)
P (2 groups) >0.05 >0.05
Resistance | Mechanical 13.9+4.86 | 13.09+3.72 >0.05
(emH20O/1/s) | ventilation (n=40)
No mechanical 124252 | 12.74+3.78 >0.05
ventilation (n=40)
P (2 groups) >0.05 >0.05
Compliance | Mechanical 5232+ 53.38 >0.05
(ml/cmH20) | ventilation (n=40) 14.49 11.28
No mechanical 51.26 52.61 + >0.05
ventilation (n=40) 14.22 11.46
P (2 groups) >(0.05 >(0.05

Comments: P plateau and P mean of no-mechanical ventilation
group after CPB increased comapred to before CPB, other lung
mechanics showed no differences in different time points. There were
no differences in lung mechanics between two patient groups at each
time points of measurement.
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Table 3.5. Respiratory complications

17

Table 3.7. Multivariate regression analysis of risk factors related

to respiratory infection

Independent variables OR CI95% p

Mechanical ventilation 0.175 0.033-0.94 <0.05
CPB duration > 120 mins 0.216 0.024-1.93 >0.05
Age > 65 years old 0912 022-3.74 >0.05
Smoking 0.544 0.13-2.28 >0.05
Acute kidney injury 247 0.375-16.32 | >0.05

MYV group Control group
(n=40) (n=40) p
n Rate % n Rate %
Respiratory infection 2 5.0 8 20.0 <0.05
Respiratory failure 7 17.5 9 22.5 >0.05
Bronchospasm 0 0.0 0 0.0 >0.05
ARDS 0 0.0 0 0.0 >0.05
Lung atelectasis 6 15.0 2 5.0 >0.05
Pneumothorax 1 2.5 0 0.0 >0.05
Pleural effusion 2 5.0 2 5.0 >0.05
Lung infiltration 6 15.0 2 5.0 >0.05
Lung edema 0 0.0 0 0.0 >0.05

Comments: The rate of respiratory

infection of no-mechanical

ventilation group was statistically higher (p<0.05). There were no

differences between two study groups in respect to other respiratory

complications.

Table 3.6. Effects of mechanical ventilation on some clinical outcomes

Comments: Mechanical ventilation has the ability to decrease risks

of respiratory infection (OR = 0.175 with p < 0.05)

Table 3.8. Multivariate regression analysis of risk factors related

to early extubation (within 8 hours)

Control group

Independent variables OR CI95% p

Age > 65 years old 0.82 0.24 - 2.83 >0.05
CPB > 120 mins 1.21 0.3 -4.87 >0.05
Acute kidney injury 0.54 0.05-5.18 >0.05
Smoking 0.55 0.156 - 1.93 >0.05
Mechanical ventilation 4.9 1.2-19.6 <0.05

Characteristics MYV group (n=40) (n=d0) P
Duration on ventilator (hours) 12.2+4.88 14.7+4.8 <0.05
ICU length of stay (hours) 68.1+30.7 71.68 +28,43 >0.05
Postoperative duration (days) 9.8+33 10.8+£3.8 >0.05

Comments: Ventilation time of mechanical ventilation group was

statistically shorter than that of control group (p<0.05).

Comments: Mechanical ventilation increases the chance of early
extubation for patients (OR = 4.9 with p < 0.05).
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Chapter 4: DISCUSSION

There were no differences between two groups in age, heart
failure, increased pulmonary pressure and other preoperative risk
factors of respiratory complications; CPB duration, number of bypass
grafts.
6.1. Effects of LPV on inflammatory response
4.1.1. White blood cells count: WBC count at 6h and 24h after
surgery increased significantly compared to before surgery, then
remained high and there was no apparent peak (table 3.1). Studies on
the kinetic of WBC after CABG with CPB showed that: WBC
increased greatly after CPB and peaked at postoperative day 1-2, then
gradually decreased and returned to normal range after 21 days. We
did not observe any difference in WBC count between 2 groups at
different moments after surgery. Studies on MV during CPB rarely
evaluate WBC count. Research of Beer showed that patients received
MYV had WBC count at postoperative day 1 lower than that of no-MV
group. Because the WBC count in our study did not show a clear
kinetic, comparison at the highest increase could not be performed,
which led to different results with Beer’s study.
4.1.2. CRP: Results in graph 3.1 showed: CRP level increased at 6h
after surgery, peaked at postoperative day 2 and then gradually
decreased, returned to near normal range in postoperative day 7. CRP
level significantly increased compared to that before surgery. This
kinetic is similar to general kinetic of CRP after inflammatory
stimulus generally and after cardiac surgery particularly.

There were no differences in CRP levels between MV group
and no-MV group, this result is comparable to study by Beer, CRP
levels on postoperative day 1 and 5 after CABG of MV and control
group did not differ significantly.
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4.1.3. PCT: Both groups had significantly increased PCT compared
to values before surgery. However, no-MV group had PCT on
postoperative day 1 increased significantly compared to that of MV
group (Table 3.2). When the patients were ventilated during CPB,
lungs were not deflated completely and had better perfusion. These 2
mechanisms reduce alveolar-capillary injuries, decrease the
translocation of bacteria from the lung into blood, reduce the
stimulation of endotoxin, they lead to decreased PCT excretion. This
can explain the difference in PCT levels between two groups.

4.1.4. IL-6: IL-6 level peaked at 6 hours after CPB, then decreased
gradually. On postoperative day 3, IL-6 level significantly decreased
but did not return to preoperative values (graph 3.3). Kinetic of IL-6
in our study is consistent with results from studies on kinetic of IL-6
after inflammatory stimulus as well as after CPB.

IL-6 levels at 6h and 24h after surgery of MV group were
significantly lower than that of no-MV group (graph 3.3). This result
is comparable to other studies. According to Beer, MV group had
lower IL-6 levels on postoperative day 1 and 5 lower than those of
control group. Durukan also documented that IL-6 level right after
CPB of MV group was lower than that of control group. In our study,
IL-6 level of MV group at peak time (6h and 24h) was lower than
that of no-MV group. Therefore, MV may have limited the
inflammatory response of patients, whose sign is decrease in IL-6
level.

Value of IL-6 in predicting infection

IL-6 level at 6h after surgery of patients with respiratory
infection was higher than that of no-infection group (table 3.3). This
is the time where IL-6 level peaks, while patients are diagnosed with

respiratory infection on postoperative day 3 or later. ROC curve of
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IL-6 with respiratory infection showed that: IL-6 level at 6h after
surgery has the prognostic value with threshold of 373.2 pg/ml,
sensitivity 60%, specificity 72.9% (graph 3.4).

According to Sander, highly increased IL-6 level maybe a sign
of severe tissue and organ injury, which make the patients more
prone to post-surgical infection. At the same time, IL-6 is also a
marker that predicts lungs injuries such as pneumonia, ARDS,
hemodynamic pulmonary edema. Due to the above reasons, increased
IL-6 level can predict postoperative respiratory infection.

In our study, MV group has lower IL-6 level and lower rate of
respiratory infection compared to control group. Because
inflammatory lung injury will facilitate the growth of bacteria by
reducing systemic and local inflammatory response, MV during CPB
can reduce respiratory infection.

6.2. Effects of protective lung ventilation on some lung
mechanics, clinical and pre-clinical parameters

6.2.1. Changes in lung mechanics

Over all, there were no differences in lung mechanics between 2
groups before and after CPB. However, when consider each group,
we realize that P mean and P plateau of no-MV group after CPB were
higher than those before CPB; while these pressures of MV group did
not differ significantly (table 3.4). Increased P plateau can be caused
by lung injury. Let the lung deflated completely in nearly 2 hours
(CPB duration time) increases the permeability of alveolar-capillary
membranes, negatively affect the lung mechanics. Theoretically, MV
during CPB will avoid complete lung deflation, reduce inflammation
and fluid accumulation in the alveoli and therefore improve lung
mechanic. However, the volume of extravascular lung water can also

affect the lung compliance. This volume is decided by other factors,
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such as heart failure situation, volume of transfused fluid,
permeability of alveolar-capillary membranes, etc. Studies have
noted the differences in lung mechanics also noted the differences in
extravascular lung water. Results of our study showed that LPV
during CPB can improve lung mechanics, but the differences
between two groups were not statistically significant, maybe because
the CPB duration time was not long enough.
4.2.2. Changes in PaO2/FiO2 index

After surgery, all patients had lower PaO2/FiO2 index compared
to before operation. However, no-MV group had significant decrease
compared to MV group (Graph 3.5). Studies on oxygenation after
CPB noted the decrease in PaO2 and increase in A-aDO2,
demonstrated that the oxygen exchange in lungs is decreased. On the
other hand, majority of studies on MV during CPB showed that MV
group has higher oxygenation index compared to no-MV (studies by
Beer, Furgan, Alavi, Salama, Davoudi, etc.). There are 2 studies
noted that MV did not improve blood oxygenation of the patients. In
these 2 studies, patients received MV during CPB with PEEP = 0. To
our knowledge, PEEP >0 can avoid atelectasis, reduce pulmonary
edema when capillary pressure increases and the permeability of
alveolar-capillary membranes increases. Our patients received MV
PEEP of 5 cm H20, this could be the reason why they had improved
blood oxygenation index.
4.2.5. Respiratory complications

MV group had lower number of patients with respiratory
infections compared to no-MV group, although the difference was
not statistically significant. In addition, there were no differences in

other respiratory complications between two groups (table 3.5).
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Naveed et al studied 517 patients undergoing open heart
surgery, in which 349 patients underwent coronary artery surgery and
showed that the rate of pneumonia was 3%, respiratory failure (which
required MV longer than 48 hours or re-intubation) was 8%. ARDS:
1%, atelectasis 20%[124].

According to Kaam, after the lungs are deflated for hours,
alveolar-capillary membranes are injured and permeability increases,
function of alveolar macrophage is affected, reduces the bactericidal
capacity, facilitating bacteria to move from the lung into blood. In
addition, deflated lung injure the surfactant membranes. Since
surfactant is able to directly inhibit bacteria, inhibit endotoxin, inhibit
cytokine excretion and reduce local inflammatory response,
surfactant layers damage also facillates lung infection. According to
Fujita, 36% of patients with lobe atelectasis on chest X-ray had
pneumonia. The application of LPV, avoid lung deflation may be
useful in preventing respiratory infection.

4.2.4. Ventilation time and hospital length of stay

MV group had shorter ventilation time compared to no-
ventilation group, besides, there were no differences in ICU and
hospital length of stay (table 3.6). Studies on MV during CPB by
Furqan, Salama, Dasgupta, Davoudi, Lindsay, noted that it improved
the treatment time.

4.2.6. Risk factors of respiratory infection and early extubation

Based on studies on risk factors of respiratory infection and
prolonged ventilation, we chose the following independent factors:
MV during CPB, age over 65, CPB time over 120 minutes, smoking,
postoperative acute kidney injury (1,5-fold increase in creatinine
compared to preoperative value) to analyze the relation between these

factors and respiratory infection. Logistic regression of the
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independent variables with dependent variable (respiratory infection)
showed that: MV reduces the risk of respiratory infection in patients
undergoing coronary artery surgery (OR = 0.175 with p < 0.05) (table
3.7).

Meanwhile, we chose independent factors including: MV during
CPB, age over 65, CPB duration over 120 minutes, smoking,
postoperative acute kidney injury (1,5-fold increase in creatinine
compared to preoperative value) to analyze the association with the
possibility for early extubation. Logistic regression of the above
variables showed that: patients in MV group had the higher
possibility for early extubation (within 8 hours) compared to no-
mechanical ventilation group (OR = 4.9 with p < 0.05) (Table 3.8).

CONCLUSION
1. Protective mechanical lung ventilation during CPB reduces
inflammatory response of patients undergoing coronary artery
surgery
- Patient group which received MV had lower levels of IL-6 at 6h
and 24h after CPB compared to those of no-mechanical
ventilation group, PCT level at 24h after surgery lower than that
of control group.
2. Protective mechanical lung ventilation during CPB improves
blood oxygenation of patients undergoing coronary artery surgery
- Patient group with MV had higher PaO2/FiO2 after CPB and
after transferring to the ICU compared to no-mechanical
ventilation group.
3. Protective mechanical lung ventilation during CPB reduces the
possibility of postoperative respiratory infection and increases
the chance of early extubation.
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Patients in MV group had lower risks of respiratory infection
(OR =0.175, p <0.05), higher chance of early extubation (within
8 hours) (OR =4.9, p < 0.05) compared to no-MV group.

RECOMMENDATIONS

Protective lung ventilation during CPB can be applied for
patients undergoing coronary artery surgery. This method
reduces systemic inflammatory response, improves blood
oxygenation and can improves respiratory infection and shortens
ventilation time for patients.

Further investigations should be conducted on patients with risks
of lung injuries after surgery such as patients with history of
chronic lung diseases, preoperative heart failure and pneumonia,
obesity.
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