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N DPAT VAN DE

Phau thuat (PT) stra toan b tor ching Fallot (TOF) la
mot PT 16n va phuc tap trén tré em. Trong qua trinh PT, chay
may tuan hoan ngoai co thé (THNCT), c¢6 nguy co giy ton
thuong co tim. Troponin T siéu nhay (hs-TnT) 1a chi s sinh
hoa méi, phat hién ton thuong co tim sém va nhay hon so véi
ky thuat kinh dién. Trén thé gidi dd c6 nghién ctru vé hs-TnT
trong PT tim. Nhung céac nghién ctu trudc day tap trung danh
gi4 lién quan giita ndng d6 hs-TnT véi két qua sém sau PT:
thoi gian thd may, thoi gian diéu tri hoi sirc, ndm vién va tir
vong. Tuy nhién, két qua sém sau PT khong lién quan truc tiép
dén ton thuong co tim trong phau thuat. Chinh cic bién ching
tim mach 1am cho tim khong dam bao chitc ndng bom mau nudi
co thé gy ra hau qua lam ton thuong cac tang khac trong co
thé va hiéu qua ciia viéc phuc hoi cac tang méi lién quan dén
két qua sém sau PT.

Do d6 cac nghién ciru chua danh gia truc tiép mdi lién
quan giita hs-TnT Vi cac bién ching tim mach: suy tim do luu
luong tim thap, nhu ciu va liéu dung cac thudc van mach ting
co bop co tim. Tai Viét Nam chua c6 nghién ctru vé hs-TnT
thuc hién trén bénh nhan phau thuat tim bam sinh dic biét trén
cac bénh nhi sau mo sira toan bd tir chung Fallot. Nham lam
sang to vai trd ctia hs-TnT trong phau thuat tim nhi khoa chung
t6i thuc hién dé tai “Nghién ciru bién ddi nong do va gia tri

tién hrgng lwu lwong tim théap, két qua sém sau sira toan b
tir chirng Fallot ¢ bénh nhi cia troponin T siéu nhay” voi 2
muc tiéu:

1. Nghién ctlru sy bién doi dong hoc va mét sb yéu td anh
hudng dén nong do troponin T siéu nhay ¢ bénh nhi sau sta
toan bd tu chung Fallot




2. Panh gia vai tro cua troponin T siéu nhay trong tién lugng
hoi chung luu lwong tim thip va két qua som trong diéu tri &
bénh nhi sau stra toan bg tr chiing Fallot
Tinh cip thiét cta dé tai

Tac dong cua PT, cua THNC dé lai nhiéu hau qué sinh
1y bénh, giai phiu bénh cho tim anh hudng toi huyét dong hoc,
dic biét ¢ tré em. Cac diu 4n sinh hoc ma méi nhét 1a hs-TnT
cho phép phét hién sém muc do ton thwong co tim. Két qua nay
gitip cac nha 1am sang thém phuong tién, chi s6 dé can cu vao
d6 dua ra phuong an diéu tri som, phit hop cho bénh nhan sau
PT.

Nhirng dong gop méi cia luan an

- La nghién ciru tién ctru, mo ta, du tién tai Viét Nam dua ra
dic diém cua su bién ddi dong hoc cta hs-TnT trude va sau phau
thuat stra toan bg tir chiing Fallot & tré em.

- Nghién ciru danh gia chi tiét cac yéu td nguy co cta bénh
nhi, ctia tudn hoan ngoai co thé va ciia phau thudt co thé gay ton
thuong co tim, 1am gia ting nong d6 hs-TnT & tré em sau phau
thuat sura toan bd tr chiing Fallot.

- Nghién ciru danh gia vai trd ctia hs-TnT, dua ra duoc diém
cat (cut-off) ctia hs-TnT trong tién lugng hdi chimg luu lugng tim
thap sau phau thuat. Danh gia twong quan giita nong d6 hs-TnT va
mirc d6 ning ciia bénh nhi trong diéu tri hdi stic bang chi sb st
dung thudc tro tim va van mach trén 1am sang (chi ) VIS).

- Nghién ciru danh gia duoc twong quan ndng do hs-TnT va
két qua som sau phau thuat: thoi gian tho mdy, thoi gian diéu tri
hdi sirc, thoi gian diéu tri sau phiu thuat ¢ bénh nhi tir chimg
Fallot.

B6 cuc ciia ludn 4n

Luan 4an c6 126 trang bao gdm cac phan: dat van dé (3
trang), tong quan (35 trang), dbi tugng va phuong phap nghién

ciu (17 trang), két qua nghién ctru (31 trang), ban luan (38
trang), két luan (1 trang), kién nghi (1 trang). Luan an c6 30
bang, 26 biéu do, 14 hinh va 1 so d6. Luan 4an sir dung 150 tai
liéu tham khao trong d6 c6 32 tai liéu tiéng Viét, 118 tai liéu
tiéng Anh.

C6 4 bai bao khoa hoc lién quan dén luan an da duoc cong
bo
Chuong 1
TONG QUAN
1.1. T chirng Fallot

T chimg Fallot 13 bénh hinh thanh do phat trién bat
thudng ving ngan than nén dong mach chu - phoi. Pic trung
boi 4 ton thuong giai phau chinh: thong lién that, hep duong ra
that phai, day that phai va dong mach cha cudi ngya. Stra toan
bd TOF: mé rong dudng ra that phai, va 15 thong lién that. Tac
dong ctia PT, THNCT khéng tranh khoi lam t6n thwong co tim.
1.2. M4y tuin hoan ngoai co thé (THNCT)

La bd phan thay thé chirc ning tim va phdi trong qua
trinh phau thuat. Tuy nhién THNCT ciing gy ra nhiing tac
dong bét loi ddi voi co thé va sy phan ing qua muc cla co thé
v6i cac tdc nhan do THNCTT gay ra, dac bi¢t trén tré¢ em.

Co nhiéu khac biét & tré ANH HUGNG CTA PHAU THUAT & THNCT

o —

em va nguoi 1én trong chay Tl Hopthabsaé ot bin sty .
may THNCT: dung lugng :

ctia vong tuan hoan nhan tao, : \

luu lugng bom, thé tich méau Al O
& tré it, khi mau phai tiép xuc o
voi dién rong cua bé mat

nhan tao giy ting chudi phan e
ung viém.

Fhil  Nao  Tim




1.3. Céc yéu to nguy co giy ton thuwong co tim
* Yéu t6 nguy co giy ton thwong co tim trueée phiu thuit
Mot sd nghién ciru cho thdy tudi va can ning thip la
yéu t6 lién quan dén luu luong tim thap va tir vong sau phiu
thuat. Thiéu oxy mo trudc ph?lu thuat, néng do Hct, Hb trudce
phiu thuat cang cao, tinh trang thiéu oxy mé trudc mé cang
ning, do dé ciu tric va chirc ning co tim cang bi anh hudng.
Hep hé dong mach phoi, hep dudng ra that phai cua TOF 1a yéu
t6 tién lugng do ning cudc phau thuat.
* Yéu t6 nguy co giy ton thuwong co tim trong phiu thuit
Bao vé co tim bang dung dich liét tim trong giai doan
THNCT la mét thanh phan khong thé thiéu ciia hau hét cac
phau thuat tim, tic dung bao vé co tim béng cach han ché tbi da
su trao doi chat va tang kha ning chiu dung thiéu mau cta co ti
trong thoi gian kep PMC. Thoi gian THNCT dai, thoi gian kep
PMC dai 1a yéu td nguy co. Cac nguyén nhan giy ton thuong
cuc bd co tim trong phiu thuat tim: ton thuwong truc tiép co tim
do phu thuat, tén thuong mach vanh do khi, cuc von soi huyét,

md. Ton thuong co tim bao gom thiéu mau lan téa do viéc bao

vé co tim, do mat can béng cung ciu Oy, thiéu mau cuc b va
co ché ciia chan thuong tai tudi mau. Két qua do 4p lyc phan
anh két qua sira chita ty 16 TP/TT, TP-DMP sau phau thuét cao
1a yéu t6 nguy co luu lugng tim thap va tir vong hau phau som.
1.4. Hji chirng hru lwong tim thip ¢ bénh nhi

Hoi chimg luu lwong tim thdp (LLTT) 1a mot hoi ching
da dang cua tinh trang giam tudi mau mo. Chan doan xac dinh
hoi chimg LLTT bang cach do chi sb tim, tuy nhién ky thuat
nay bi han ché & tré so sinh va tré nho c6 ludng thong trong tim

nhu bénh TOF. Sy két hop gitra biéu hién 1am sang, dau hi¢u
tudi mau mod va cac thong sd sinh héa duoc sir dung dé chan
doan luu lwong tim thap tién trién trén tré em. S6 luong, lidu
luong cac thudc van mach, tang co bop co tim dé diéu tri hoi
chimg LLTT duoc tinh bang chi sé VIS (Vasoactive Inotropic
Score). Chi s6 VIS trong 48 gio dau sau phiu thuat 1a mot cong
cu lam sang don gian dugc chia ra cac mic d9, VIS cao la mot
chi s6 doc 1ap lién quan t6i ty 1¢ bénh nang va tir vong & tré sau

phau thuat tim.

1.5. Déu 4n sinh hoc d4nh gia ton thwong co tim
*CAu tao co tim

Co tim 1 loai co ¢6 cau tao ddc biét vi ¢ cac van ngang
do su sip xép cua cac soi actin va soi myosin tao thanh don vi
co co. Mo co tim thuong chi tao ning luong bang con dudng
ua khi. O tré nho hé thong co tim con yéu do dé khi cé sy thiéu
oxy, ting ganh ning cta tim dé ton thuong co tim din dén suy
giam chirc ning tim. Bao vé co tim khong day du va qua trinh
tai twdi mau sau tha kep dong mach chu co thé gy ra hién
tugng co tim choang vang. Co tim choang vang (myocardial
stunning) 1a hién tugng xuét hién ¢ nhiéu bénh canh khac nhau
trong d6 c6 bénh nhan sau ngung tim do st dung dung dich li¢t
tim trong phau thuat tim.

*Troponin T siéu nhay

Troponin T si€éu nhay dugc st dung trén lam sang tur
2010, hs-TnT duoc dinh luong bang phuong phap mién dich
dién hoa phat quang ECLIA. Trong khi cac xét nghiém dinh
luong TnT trude day chi phat hién duoc khi ton thuong 16n cia




t€ bao co tim thi xét nghi¢m hs-TnT c6 ngudng phat hién dugc
rat thip 1a 3 ng/L va gia tri bach phan vi thir 99 1a 14 ng/L.
Hs-TnT giup tranh
dugc khoang mu troponin
(troponin blind), hs-TnT c6
kha nang phat hién troponin
trong mau c6 do nhay gip
10-100 1an so véi troponin :
thé h¢ trude day, do d6 n6 |

Troponin thé
hé trrée day

Néng do Troponin

. . Troponin thé hé
Khoi phat NMCT hign tai

Troponin siéu nhay

phat hién dugc tinh trang Eiiiuing  THCE ot Hoslfr
hoai tr co tim sém hon. Khodng phat hién ciia troponin
Ngay sau khi khoi phat thiéu mau cuc b co tim hodc co
tinh trang hoai tu co tim du rat nho, nén khi nd Am tinh thi hau
nhu bénh nhan khéng c6 kha ning bi ton thuong co tim cap.
1.6. Mot s6 nghién ctru vé hs-TnT
Kusumoto A va cong sy (2012) cho rang nong do hs-

TnT tuong quan véi roi loan chiic nang tim danh gia bang siéu

am tim ¢ bénh nhi suy tim. Clare T.M khéo sat trén bénh nhan
sira toan bd TOF. Nong do hs-TnT huyét ting twong quan voi
tinh trang qua tai thé tich that phai va chirc ning tdm thu that
trai. Omar A.S va cdng su (2015) nghién ctu trén 413 bénh
nhan nguoi 1on trai qua phau thuat tim, mirc hs-TnT 3466 ng/L
1a diém cét cho chan doan nhdi mau co tim chu phau. Nghién
ctru cua Luong Van Khanh trén cac bénh nhi c6 bénh tim dugc
chan doan suy tim. Pinh luong hs-TnT & tré bi suy tim la xét

nghi¢m can thi¢t d¢ danh gid muc do nang cta suy tim.

Chuong 2

POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ctru

Bénh nhi dd duoc chian doan tw chung Fallot va chi dinh
phﬁu thuét tai bénh vién Tim Ha Noi tir 12/ 2014 dén thang 10/
2017
2.1.1. Tiéu chuin chon bénh nhén

Tat ca bénh nhi chan doéan ttr chimg Fallot < 16 tudi

Puoc chi dinh phau thuat sira toan b véi THNCT

B6 me hodc ngudi giam ho dong y tham gia nghién ctru.
2.1.2. Tiéu chuin loai trir

Bénh nhi TOF c6 kém céac bénh 1y tim phic tap khac: kénh
nhi that, bénh nhi TOF khong 16 van dong mach phéi

Bénh nhi c¢6 bién ching trong giy mé: cdp clru ngimg tim
trong qua trinh khoi mé, phii phoi cp sau chay THNCT.

Gia dinh bénh nhi khong dong y.
2.2. Phwong phap nghién ciru
2.2.1. Thiet ké nghién ctru

Nghién ctiru mo ta ,tién ctru
2.2.2. Cong thirc tinh ¢& miu

nsey= 72, x 2=
pd

C& méu tdi thiéu cho nghién ciru > 107, do d6 so luong
126 bénh nhi 14 théa man yéu cau ctia nghién ciru.
2.2.3. Tiéu chuin chinh sir dung trong nghién ctru
*Tiéu chuidn xét nghiém troponin T siéu nhay: dinh luong
bang phuong phap mién dich dién hoa phat quang ECLIA. Céc
két qua dugc xac dinh thong qua dudng chuan xét nghiém trén




may dugc tao nén boi xét nghi€ém hai diém chuan va thong tin
duong chuén chinh qua ma vach trén hop thudc thir. Gia tri
binh thuong cua hs-TnT < 14 ng/L.
*Chuén chin dodn suy tim & tré em (tiéu chuan cia Ross)
+ Do I: Co6 bénh tim, nhung khong gidi han hoat dong hoac
khong triéu ching.
+ Do II: Khé thé khi gang sirc o tré 16n, khong anh huong dén
su phat trién, kho thé nhe hodc d6 mo héi khi bu & tré nho.
+ Do III: Kho thd nhiéu hodc md hoi nhiéu khi ba hoic khi
ging sirc kéo dai thoi gian bita dn kém cham phat trién do suy
tim.
+ Do IV: Co céc tri¢u chung ngay ca khi nghi ngoi véi tho
nhanh, thé co kéo, hay vd md héi.
*Tiéu chuin chin doan hdi chirng lwru lrgng tim thip
Dua theo tiéu chudn ctia Hoffman T.M bao gom:
+ Nhip tim nhanh theo tudi
+ Huyét 4p tdi da thap theo tudi
+ Tudi méu moé kém

* Lanh dau chi, da n6i van tim

* Thoi gian lam day mao mach cham (> 2giay)

* Thiéu niéu, luong nude tiéu < 1 ml/kg/gid hodc vo ni¢u

* Lactate mau tang > 2 mmol/l sau 2 lan 1am khi mau lién
tiep

*Piém s6 thudc van mach va ting co bop co tim VIS
Duya theo tiéu chudn cua tic gia Gaies M.G

Cong thic tinh chi s6 VIS = (liéu dopamin pg/kg/phut)
+ (liéu dobutamin pg/kg/phut) + (100 x lidu noradrenalin
ng/kg/phit) + (100 x liéu adrenalin pg/kg/phut) + (10 x liéu
milrinon pg/kg/phut) + (10000 x lidu vasopressin U/kg/phut).

*Tiéu chuin cai may thé - rat 6ng ndi khi quan
+ Bénh nhi khong st tap tho trén may tot
+ Huyét dong on dinh, khéng chiay mau (dan luu <
Imml/kg/gid)
+ Khong c¢6 ddu hiéu suy ho hap: thd nhanh nong, co kéo, canh
mili phap phong. Khi mau dong mach khi tap tho: pH 7.3- 7.4,
Pa0O; > 80- 100 mmHg, PaCO; < 50 mmHg, bénh nhi s€ duoc
rat ndi khi quan va cho ty thd voi oxy 3 lit/phat.
2.2.4. Cac buéc tién hanh nghién ciru
2.2.4.1. Lwa chon bénh nhi

Chan doan xac dinh: kham lam sang, siéu am Doppler qua
thanh ngyc, thong tim va chup buéng tim néu co chi dinh, cac
xét nghiém huyét hoc, dién tim va X quang.
2.2.4.2. Ky thuit trong gy mé -‘ph;flll thuat- hoi strc o

Gay mé tinh mach can bang, thé may trong mo bang

may mé Datex Ohmeda Estiva 5. Sir dung dung dich li¢t tim
mau 4m khi chay tudn hoan ngoai co thé. Sau phau thuat, bénh
nhi duoc theo ddi tai phong hoi sirc theo 1 phéac do.

2.2.5. Thu thip c4c bién nghién ctru cho muc tiéu 1

* D4u 4n sinh hoc: hs-TnT

+ TO: trudc phau thuat

+ T1: sau tha kep dong mach chu 2 gio

+ T2: vao ngay thtr nhit sau phiu thuat (sau 18 gid)

+ T3: vao ngay thir hai sau phau thuat (sau 36 gio)

* Nguy co trudc md bao gom:

+ Tudi, can nang, muc do suy tim Ross, mic do tim

+ Het, Hb, Z score cua van, than, 2 nhanh DPMP.

* Nhitng yéu t6 nguy co trong qua trinh chay THNCT:

+ Thoi gian chay may THNCT, thoi gian kep dong mach chu




+ Két qua do ap lyc PMP, PMC va cac budng tim sau sua
chira.

2.2.6. Thu thap céc bién nghién ciru cho muc tiéu 2
* Thu thap s6 liéu cac bién ching tim mach:
+ Ty 1¢ bénh nhi gip hoi chimg luu lugng tim thp
+ Ty 1é dung thudc van mach ting co bop co tim
+ Piém sb VIS trong diéu trj bénh nhi sau phﬁu thuat
* Céc bién két qua sém sau phau thuat gom:
+Thoi gian tho may, diéu tri hdi strc, ndm vién, tir vong.
2.3. Phuwong phap sit 1y s6 li¢u thong ké

Céc s6 liéu dugc st 1y theo cac thudt toan thong ké y
hoc bang chuong trinh phan mém Stata 10 va EpiData 3.0 dé
tinh toan cac thong sb thuc nghiém.
2.4. Pao dirc nghién ciru

Nghién ctu dugc su chép thuan cua Hoi déng dao duc
trong nghién cttu Y sinh hoc bénh vién Tim Ha Néi, theo quyét
dinh s6 1270/BVT-HDDD.

Chuong 3

KET QUA NGHIEN CUU
3.1. Pic diém cia dbi twong nghién cru
3.1.1. Pic diém chung
Nghién ctru dugce thuc hién tur 12/ 2014 dén 10/ 2017
*Pic diém vé gidi tinh: tong s6 126 bénh nhi trong nghién ciru,
phan bd theo gi¢i nam chiém 57,1% va nit chiém 42,9%.
* Bang 3.1. Phan b6 PTNC theo dién tich da

BSA (m?) | SO bénh nhi (n) | Ty 1& %

<0,5m?

81,0

0,5-1m?

18

14,3

>1 m?

6

4,8

Tong so

126

100,0

Nhan xét:

C6 102 bénh nhi chiém 81,0 % c6 dién tich da < 0,5m>.

Chi c6 4,8% bénh nhi c6 dién tich da >1 m>.

3.1.2. Triéu chirng trwéc md
Bang 3.2. P suy tim & tré em theo tiéu chuin Ross

D¢ suy tim Ross

S6 bénh nhi (n)

TV 18 %

Dol

31

24,6

Do II

54

42,9

Do 111

41

32,5

Do IV

0

0,0

Tong s6

126

100,0

Nhan xét:

Khong c6 bénh nhi nao trudc phiu thuit biéu hién suy
tim muc dd IV theo tiéu chuin cua Ross

3.2. Lién quan giira hs-TnT va cac yéu td nguy co
3.2.1. Bién d6i nong d9 hs-TnT trwéc va sau phiu thuit

8000

7000

G000

5000

4000

3000

Néng dg hs-TnT (ng/L)

2000

1000

(4}

512540+
2157.70

22903+ 1616,0

13289+ 14279

TO

1 Thii diém

T3

Biéu d6 3.5. Bién d6i nong d9 hs-TnT tai thoi diém nghién
ciru




Nhéan xét: Nong do hs-TnT dat dinh sau tha kep PMC 2 gio

(T1)

3.2.2. Anh hwéng ciia cac yéu té nguy co va hs-TnT
* Cac yéu to nguy co truwée phiu thuat
Bang 3.8. Ty 1¢ phan b6 cic PTNC theo tudi

Tudi (thing)

S6 bénh nhi (n)

TV 18 %

<06

6

4,8

06- <24

87

69,0

24 -120

21

16,7

>120

12

9,5

Tong so

126

100,0

Nhan xét: ddi tugng gap nhiéu trong nghién ctru 1 s6 bénh nhi
tir 06 dén 24 thang tudi, chiém 69%.

*Can ning

Bang 3.9 Phan bd cac PTNC theo cin ning

Can nang (kg)

S6 bénh nhi (n)

TV & %

<5

2

1,6

5-<10

97

77,0

>10

27

21,4

Tong s6

126

100,0

Nhan xét: cac bénh nhi trong khoang 5 dén 10 kg, chiém 77,0%

*Twong quan giita hs-TnT véi cac yéu to nguy co truwée PT
Bang 3.12. Twong quan hs-TnT véi yéu to nguy co truwée PT

Yeéu to

Hs-TnT 6 T1

nguy co p Phuong trinh héi quy
Céan nang (kg) 0,001 |y=-78,50x+6156,18
Tuoi (thang) 0,032 |y=-11,83x+5661,55

Het (%) 0,733 |y =9,98x + 4891,69

Hb (/1) 0,005 | 00957 |y=0,46x+5261,08

Z van DMP 0,172 | 0,054 |y=-209,86x +4874,66

Z than bMP 0,163 0,068 | y=-190,06x + 5108,77

Z DMP trai 0,03 0,739 |y =49,24x+5327,98

Z PMP phai 0,025 0,782 |y =-40,72x +5344,03

Sa0; (mmHg) | 0,075 | 0402 |y=-11,59x + 6320,65

SpO: (%) 0,148 | 0,098 |y=-20,16x + 685841

Nhan xét: twong quan nghich gitta can nang va hs-TnT sau PT,

theo phuong trinh y =-78,50x + 6156,18; r = 0,303; p < 0,05.
Tuong quan nghich giita tudi va hs-TnT sau PT. Theo

phuong trinh y = -11,83x + 5661,55; véir=0,191; p < 0,05.

*Twong quan giita hs-TnT véi cic yéu td nguy co trong PT
Bing 3.13 Thoi gian trong phiu thuit
Thoi gian (phut) n Trung binh = SD | Min | Max

Thoi gian THNCT | 126

96,23 +£32,78 44 | 210

Thoi gian kep
bMC 126

28 | 145

72,01 £25,71

Nhan xét:

Thoi gian chay THNCT trung binh 96,2 phut, ngin nhét
1a 44 phit, dai nhat 1a 210 phat. Thoi gian kep dong mach chii
trung binh 72,01 phut, thoi gian kep dong mach cha ngin nhét
1a 28 phut, dai nhat 1a 145 phut.

Bang 3.14. Twong quan hs-TnT véi yéu té nguy co trong PT

Yéu td nguy co Hs-TnT ¢ T1




r p Phwong trinh héi quy

Thoi gian

= +
THNCT (phaty | 318 | 0001 | y=22,01x+3206,88

Thoi gian Kep

282 = 24,84 x + 3534
DMC (phaty | 0282 | 0032 | y=24.84x43534.57

Ty 1€ ap luc

0,146 | 0,102 | y=2300,55x + 4040,42
TP/TT (%) . . Y X .

Chénh ap TP-

= +
PMP (mmHg) 0,092 | 0,306 y =21,02 x +4984,77

Nhan xét:

Tuong quan giita thoi gian THNCT va ndéng do hs-TnT
theo phuong trinh y = 22,01x + 3206,88; r = 0,318; véi p <
0,05.

Tuong quan giita thoi gian kep PMC va ndng do hs-
TnT theo phuong trinh y = 24,84x + 3534,57; r = 0,282; véip <
0,05.

3.3. Vai tro tién lwgng cia hs-TnT

3.3.1. Hoi chirng luu lwgng tim thap
Trong nghién clru cua

chung t6i, 48 trén tong s6 126

bénh nhi gdp hoi chung luu

lwong tim thap sau phau thuat

chiém ty 1¢ 38,1%.

Bang 3.16 Nong d¢ lactate & nhom c6 va khong c¢6 LLTT

Lactac Hgi chirng n | Trung binh £+ SD P
(mmol/L) LLTT

Co 48 3,16 £ 1,33
Lactate 6 T1 0,008
Khong 78 2,59+ 1,07

Cé 48 3,20+ 1,81
Lactate & T2 0,007
Khong 78 2,41 +1,03

Co 48 2,71+ 1,05
Lactate & T3 - 0,002
Khong 78 2,16 + 0,70

Nhan xét:
Nong d6 lactate sau phiu thuat & nhom c6 hoi chung
LLTT tai cac thoi diém nghién ciru cao hon & nhom khong gip
hoi chimg LLTT, mirc thay doi c6 y nghia thong ké véi p <
0,05.
Bang 3.18 Ty 1¢ ding phoi hop thudc & bénh nhi LLTT

Phéi hop thude S6 bénh nhi (n) Ty 18 %

Khong st dung 17 13,5

Str dung 1 loai 29 23,0

Keét hop 2 loai 46 36,5

Két hop 3 loai 19 15,0

Két hop 4 loai 7 5,5

Két hop 5 loai 2 1,6

Nhan xét:

Co6 2 bénh nhi phéi hop 5 loai thubc van mach va tang
co bop co tim. Bénh nhi duoc phdi hop sir dung 2 loai thude
van mach va ting co bop co tim gip ty 1& nhiéu nhat chiém
36,5%.




3.3.2. Vai tro hs-TnT trong tién lwgng hoi chirng LLTT

8 84
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Biéu d6 3.10 Biéu do ROC Biéu dd 3.11 Biéu d6 ROC
hs-TnT du bao LLTT 6 T1 hs-TnT du bao LLTT & T2

Nhan xét: tai T1 du bdo hdi chung LLTT sau phau thuat véi
dién tich dudi duong cong ROC (AUC) la 0,73; d0 nhay
77,1%; d6 ddc hidu 64,1% (p < 0,05), diém cit 4665 ng/L. Tai
T2 cho phép du bao LLTT sau ph?lu thuat voi AUC 1a 0,77; do
nhay 85,4%; do dic hidu 65,4% (p < 0,05), diém cat 1887 ng/L.
3.3.3. Vai tro hs-Tn tién lwong diém sé VIS
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Biéu d6 3.13. Biéu 0 ROC  Biéu db 3.14. Biéu @6 ROC
hs-TnT du bao VIS cao 6 T~ hs-TnT du bao VIS cao ¢ T2
Nhan xét: néng d6 hs-TnT & T1 du bao VIS cao véi A}JC 1,21
0,78; d6 nhay 71,4%; do décqhiéu 85,7% (p < 0,05), diém cat
7503 ng/L. Tai T2 dy bao diém VIS cao vdi AUC la 0.81, do

nhay 72,7%; d6 dac hiéu 77,9%; (p < 0,05), diém cat 2710
ng/L. ]
3.3.5. Hs- TnT tién lwgng két qua sém sau PT
Bing 3.28 Theo déi thoi gian sau phiu thuit
Chi s6 thoi gian (TG) n X +SD Min
TG tho may (gio) 126 | 58,09 +114,8
TG hoi stic (ngay) 126 | 6,43 +£5,67 40
TG diéu tri sau mo (ngay) | 126 | 14,32+7,22 41
Téng TG nam vién (ngay) | 126 | 24,49 + 9,98 54
Nhan xét:

Trung binh thoi gian thd may la 58,09 gio. Thoi gian
diéu tri hoi stc tich cuc trung binh 14 6,43 ngay, thoi gian nam
vién trung binh 24,48 ngay

*Twong quan hs-TnT va két qua sém sau PT

Hs-TnT Phuwong trinh r p

Tl | y=0,021x-51,463 | 0,41 | 0,001

Du bao thoi gian

., T2 | y=0,047x-53,594 | 0,61 | 0,001
thd may

T3 | y=0,075x-42,491 | 0,71 | 0,001

T1 =0,001x + 1,338 0,38 | 0,001
Du bao thoi gian Y X

N T2 | y=0,002x + 1,626 0,53 | 0,001
diéu tri hoi strc

T3 | y=0,003x + 2,048 0,63 | 0,001

e T1 | y=0,001x + 8,647 0,33 | 0,001
Du bao thoi gian

T2 | y=0,003x + 7,993 0,55 | 0,001

diéu trj sau PT

T3 | y=0,003x + 9,866 0,50 | 0,001

Nhan xét:

Nong d6 hs-TnT tai cac thoi diém cho phép du bao thoi
gian thd may, thoi gian didu tri hoi sirc, thoi gian diéu tri sau
phiu thuat theo phuong trinh tuyén tinh y =a.x + b




Chuong 4: BAN LUAN
4.1. Pic diém bénh nhi truwéce phiu thuat
4.1.1. Pic diém chung ciia ddi twong nghién ciru

*Gi6i tinh: nghién ctru trén 126 bénh nhi phau thuat
sua toan by tu ching Fallot, trong d6 s6 bénh nhi nam 1a 72
chiém 57,1% va 54 nit chiém 42,9% ty 1. Tac gia Nguyén Sinh
Hién ty 1é nam 1a 61,9%, nit 1 38,1%. Tuy nhién chua c6 bing
chimg nao chimg minh méi lién quan giira giéi tinh va ti 1& mac
bénh tu chiing Fallot.

*Can ning: nho nhit 1a 4,9 kg, theo gip bénh nhi chu
yéu trong nhém 5 dén 10 kg chiém 77,0 % va tré > 20 kg chi
gdp 7%. Tac gid Phan Cao Minh can nang trung binh 9,05 +
2,89 kg, bénh nhi c6 can nang duoi 10 kg chiém 73,3%.

4.1.2. Triéu chirng 1am sang truéc phiu thuat

*Phéan do suy tim Ross: bénh nhi Ross II gép ty 1€ cao
nhét 42,9 %. Diéu nay ciing phu hop vé6i dic diém 1am sang cia
bénh Iy TOF 1a it khi c6 suy tim nang.

*Tim: phan 16n bénh nhi trong nghién ctru c6 biéu hién
tim it truéc khi phiu thuat. Khi duong ra that phai bi can tro,
luong mau 1én phoi it, mau duoc trao ddi oxy cang it thi mirc
d6 tim cang tang.

*Ngén tay dui tréng: nghién ctru cua ching toi gip
11,3% bénh nhi c6 tim, thdp hon so véi nghién ciru ctia Nguyén
Sinh Hién triéu chimg nay gip ¢ 70,15% bénh nhan.

*Siéu Am tim: trong nghién ctru cua ching t6i, EF trung
binh 1a 68,2 + 7,1%.

4.2. Sy bién d6i ndong d hs-TnT

4.2.1. Nong do hs-TnT trwéc phau thuit

Theo bicu do 3.1 trung binh nong do hs-TnT trudc phau
thuat 1a 12,72 + 13,93 ng/L ndng do nay trong gidi han binh
thuong cta ngudng tham chiéu 1 hs-TnT < 14 ng/L. Tac gia
Jehlicka.P nghién ciru trén 454 tré sinh da thang khoe manh,
néng do hs-TnT & tré so sinh cao hon so v&i nguodi trudng
thanh, trung binh hs-TnT la 38,2 ng/L.
4.2.2. Nong dd hs-TnT sau phiu thuit

Trong nghién ctru ctia chiing t6i, dwa vao bicu dd 3.5 tai
thoi diém T1 sau tha kep dong mach chi 2 gio nong d6 hs-TnT
tang nhanh va cao trong mau. Nong do hs-TnT ngay sau phau
thuat (thoi diém T1) trung binh 1a 5325,2 + 2260,8 ng/L. Sau
d6 giam dan tai thoi diém T2,T3. Nong do hs-TnT ting cao la
biéu hién cua mirc d6 tén thuong cua té bao co tim trong phau
thudt. Theo tac gia Hernande-Romero, néng d% hs-TnT la dau
hiéu co gia tri trong chan doan ton thuong co tim sau phiu
thuat tim.
4.3. Cac yéu té nguy co va bién ddi dong hoc ciia Hs-TnT
4.3.1. Cac yéu té nguy co trwéc phiu thuat

*P§ tudi va dién tich da: tudi trung binh 28,4 thang
tudi. Theo tic gia Nguyén Sinh Hién tudi trung binh 10,27 +
8,43 tudi . Bénh nhi c6 BSA trong nhém < 0,5 m? chiém 81,0%
trong nghién ctru ciia chiing t6i. Phiu thuat sém mang lai nhiéu
lgi ich cho bénh nhi, tuy nhién phu thudc nhiéu vao kha nang
clia cac trung tam phau thuat tim.

*Hcet, Hb, SpO2, SaO2: trung binh SpO> 76,04 +
16,61% do bao hoa ting 1€n sau khi hoan thanh stra chita trén

tim, tim dap lai, nging may THNCT bénh nhi dugc thé may tro




lai vai ty 1€ FiO2 50%, khi d6 SpO: dat & mtrc 99,87%. Hct
trudc PT trung binh 43,47 £ 6,94%, Hb trung binh 138,98 +
23,50 g/1, két qua trung binh Het ciia tac gia Nguyén Sinh Hién
la 55,25 £ 10,76% va Hb trung binh 170,16 + 29,43 ¢/1.

*Kich thwéc h¢ PMP (Z score): dua vao két qua do
trén siéu am, hodc danh gia truc tiép khi phau thuat, tham chiéu
voi gid tri Z cua tac gid Kirklin s€ duoc gia tri Z thuc té cua
bénh nhan, gia tri Z = -2 1a ranh giéi muc do hep clia vong van,
than, nhanh PMP. Theo két qua cua ching tdi kich thudc trung
binh vong van DMP 1a - 2,14 + 1,85 gi4 tri ndy cho thiy nhiéu
bénh nhi c6 gia tri Z vong van trudc PT < - 2.

4.3.2. Twong quan giira yéu t6 nguy co truwée PT va hs-TnT

C6 mdi tuong quan nghich bién giita cin ning va gia
tang ndong do hs-TnT sau phiu thuat. Can ning cang thap thi
nguy co nong do hs-TnT cang cao sau phiu thuat, theo phuong
trinh tuyén tinh y = -78,50x + 6156,18; véi r = 0,303; c6 ¥
nghia thdng ké véi p < 0,05. Tuong quan nghich bién giita tudi
va gia ting nong do hs-TnT sau phau thuat. Tudi cang nho thi
nguy co nong do hs-TnT cang cao sau phiu thuat, theo phuong
trinh tuyén tinh y = -11,83x + 5661,55; véir = 0,191; p < 0,05.
Tac gia Diana Hernandez-Romero cho rang chiéu cao va can

nang lién quan t6i su gia tang hs-TnT sau phau thuat véi hé s6

tuong quan r = 0,39 voi p <0,001.
4.3.3. Cac yéu t6 nguy co trong PT

*Thoi gian THNCT, thoi gian kep PMC: theo nghién
ctru cua chung t6i, thoi gian THNCT trung binh 96,23 + 32,78
phut, thoi gian kep PMC trung binh 72,01 + 25,71 phat. Két

qua nay thap hon so vdi tac gia Nguyén Sinh Hién thoi gian
THNCT trung binh 112 + 38,03 phut, thoi gian kep PMC trung
binh 76,55 + 27,91 phat.

*Ap lwe cic budng tim sau phiu thuit: c6 92,8%
bénh nhi c6 ty 1¢ ap luc TP/TT < 50%, c6 6,4% bénh nhi co ty
1€ 4p luc TP/TT trong khoang 50-70%. Trong nghién ctru cua
ching t6i tit ca bénh nhi c6 chénh ap tdi da TP-DMP < 30
mmHg.
4.3.3.Twong quan giira yéu t6 nguy co trong PT va hs-TnT

C6 mbi twong quan thuan chiéu giira thoi gian THNCT
va ton thuong co tim biéu hién bang mic ting ndng do hs-TnT.
Néu thoi gian THNCT tang 1 phit thi nong d hs-TnT sau tha
kep BDMC tang 24,84 ng/L. Tuong quan gitra thoi gian THNCT
va nong do hs-TnT theo phuong trinh tuyén tinh y = 22,01x +
3206,88; hé sb tuong quan r = 0,318; vdi p < 0,05.

C6 twong quan thuan chiéu giita thoi gian kep dong
mach chii va nong d6 hs-TnT sau phiu thuat. Néu thoi gian
chay may tuan hoan ngoai co thé cir ting 1 phit thi ndng do hs-
TnT sau tha kep PMC sé tang 22,01ng/L. Tuong quan giira
thoi gian kep PMC va nong do hs-TnT theo phuong trinh tuyén
tinh y = 24,84x + 3534,57; h¢ sb tuong quan r = 0,282; véi p <
0,05.

4.4. Vai tro lién lwgng cia hs-TnT

4.4.1. Vai tro hs-TnT trong tién lwgng LLTT

“Hoi chimg hru lwong tim thap (LLTT) sau phiu thuit:
chiung t6i chin doan hoi chung LLTT theo tiéu chudn cia




Hoffman T.M (2003). Trong 126 bénh nhi nghién ctru c6 48
bénh nhi ¢6 du tiéu chuan chan doan hoi chimg LLTT sau phiu
thuat chiém 38,1%. Ty 1é nay thap hon trong cic bio cio ciia
cic tac gia khac khi nghién ciru trén bénh nhi phau thuat sira
toan bd tir chiing Fallot. Theo nghién ctu tai bénh vién Nhi
dong I thanh phé HO6 Chi Minh ty 1¢ bénh nhi sau phau thuat
TOF gap hoi chung LLTT 1a 53,3%. Tac gia Pham Thi Kiéu
Diém ty 18 gip hoi ching LLTT trong 48 gid diu sau phiu
thuat stra toan by TOF 55,43%.

*Tién lwrgng luu hrgng tim thip bang hs-TnT

Theo biéu d6 3.10 nong d6 hs-TnT tai thoi diém T1 cho
phép du bao bénh nhi gap hdi chung LLTT vdi dién tich dudi
duong cong ROC 1a 0,725 do nhay 77,1%; do dac hiéu 64,1%
(p< 0,05). Ap dung chi s6 Youden (Youden index) dé tinh diém
cit t6i wu nhét, diém cét t6i wu khi d6 nhay + d6 dic hiéu — 1 ¢6
gia tri 16n nhat. Piém cét trong nghién ciru cua chiing t6i mirc
gia tri hs-TnT 14 4665 ng/L. Nong d6 hs-TnT sau khi ting cao &
thoi diém T1 thi s& giam dan tai thoi diém T2, T3, muc do giam
phan anh mot phan mirc d6 cua ton thuong co tim.

Theo biéu do 3.11 ndng d6 hs-TnT & thoi diém T2 cho
phép du bdo hdi ching LLTT. Véi dién tich dudi duong cong
ROC 1a 0,77 d9 nhay 85% d¢ dac hiéu 65,4% (véi p < 0,05).
Ap dung chi s6 Youden dé tinh diém cit tdi wu nhat cua gié tri
hs-TnT tai thoi diém T2 1a 1887 ng/L.

Trong nghién clru cua ching t6i, néng d06 hs-TnT tai thoi
diém T3 cho phép du bao LLTT sau phdu thuat véi dién tich

dudi duong cong cua biéu d6 ROC 1a 0,72; d6 nhay 47,9%; do
dac hiéu 91,0%, vdi khoang tin cdy 95% (p < 0,05)
4.4.2. Lién quan giira hs-TnT va diém s6 VIS
*Tién lwong chi sé VIS cao bang hs-TnT

Chi s6 VIS cao trong nghién ciru ctia ching toi dugc
dinh nghia 1a VIS > 15 diém theo tac gia Sanil Yamuna. Trong
nghién ciru ctia chiing t6i bénh nhi c¢6 chi s6 VIS cao nhét 1a 75
diém. Theo biéu do 3.13 ta thay ndng do hs-TnT & T1 cho
phép du bao bénh nhi ¢ diém sd VIS cao khi diéu tri hdi strc.
Dién tich dudi duong cong ROC tai thoi diém T1 0,78 d6 nhay
71,4% va d6 dac hiéu 85,7% (p <0,05), diém cat ciia gié tri hs-
TnT tai thoi diém T1 14 7503 ng/L.

Tai thoi diém T2 cho phép du béo bénh nhi ¢ diém sb
VIS cao khi diéu tri hdi sirc. Dién tich dudi duong cong ROC
du bao VIS cao tai thoi diém T2 13 0,81 do nhay 72,7% va do
dac hiéu 77,9% voi khoang tin cdy 95%, diém cat hs-TnT tai
thoi diém T2 13 2710 ng/L. Nong d6 hs-TnT tai T3 cho phép du

bao diém VIS cao sau phau thudt v6i dién tich dudi duong cong
ctia biéu dd ROC 1a 0.73, d6 nhay 72,0%; d6 dic hiéu 71,3%;
(p < 0,05). Chi s6 VIS 1a phép do cu thé nham danh gid bénh

nhi dang di€u tri nhi€u thuoc va/hodc dicu tri li€u cao cac thudc

tro tim va van mach & tré em. Muc diém VIS cao cho th?iy bénh
nhi can hd tro boi nhiéu thude tro tim va van mach.

4.4.3. Vai tro hs-TnT du bio két qua sém sau phiu
thuat

*Tién lwong thoi gian thé' may bing hs-TnT




Theo nghién ctu ctia chung t6i trung vi thoi gian thd
may la 23 gid. Theo bang 3.28 thoi gian thé may trung binh
58,08 gio, theo tac gia Hoang Anh Khéi trung vi thoi gian thd
may 14 10 gio. Khi sir dung mé hinh hdi quy tuyén tinh du bao
thoi gian th may. Co6 twong quan thuan giira ndng d hs-TnT
tai thoi diém T1,T2,T3 véi thoi gian thé may, voi hé s6 tuong
quan r twong ung = 0,41; 0,61;0,71 (p < 0,05).

* Tién lwong thoi gian diéu tri hdi sirc bing hs-TnT

Thoi gian diéu tri hoi stc trung vi 1a 5 ngdy ngan nhit 2
ngay, dai nhat 40 ngay. Két qua nay cao hon két qua ciia Hoang
Anh Khéi ¢6 trung vi thoi gian diéu tri hoi strc 1 2 ngay. Khi
sit dung mo hinh hdi quy tuyén tinh du bao thoi gian diéu tri
héi stre. Co tuong quan dong bién giita ndong do hs-TnT & thoi
diém T1,T2,T3 va thoi gian diéu tri hoi stc, voi hé sé tuong
quan r twong ung = 0,38; 0,53; 0,63 (p < 0,05).

*Tién lwong thoi gian diéu tri sau phiu thuit bang hs-TnT

C6 tuwong quan dong bién giita ndng do hs-TnT & thoi
diém T1, T2, T3 va thoi gian diéu tri sau pha:lu véi hé s tuong
quan r tuong tng = 0,33; 0,55; 0,50 (p < 0,05). Mtc d6 giam
cua hs-TnT c6 gia tri trén 1am sang, mic d giam cang cham
cang ting nguy co phai didu tri dai ngay sau phau thuat.

* Tir vong ngin han trong nghién ctru

Trong nghién ciru cia ching t6i c6 3 bénh nhi chiém
2,3% bénh nhi t& vong sau ph?lu thuat. Pay la cac bénh nhi tai
thoi diém T1 c6 ndéng d6 hs-TnT & ngudng 10000 ng/L, muc

t6i da ma may xét nghiém cé thé dinh lugng dugc. Muc do

giam hs-TnT rat cham vao céc ngay thur 2, ngay thir 3 sau phau
thuédt, mic hs-TnT ¢ ngay tht 3 tuong duong mirc hs-TnT
trung binh dinh sau tha kep PMC 2 gid ctia nhiing bénh nhi
khong bién chung tir vong.




KET LUAN

Qua nghién ctru trén 126 tré em dugc phau thuat sira
toan by TOF tai bénh vién Tim Ha Noi tur thang 12/ 2014 dén
thang 10/ 2017 chung t6i rat ra cac két luan nhu sau
1- Nong d6 hs-TnT gia ting cao nhat sau khi tha kep dong
mach chu 2 gio, trung binh 5325,2 + 13,93 ng/L, giam dan tai
thoi diém 18 va 36 gid. Co 4 yéu t6 nguy co cta bénh nhi trudce
va trong phau thut gy gia ting hs-TnT sau phau thuét: tudi
nho, can nang thip, thoi gian chay THNCT, thoi gian kep DPMC
dai.

2- Nﬁ”)ng dd hs-TnT sau phau thuat c6 gia tri tién lugng hoi
ching LLTT, diém s6 VIS cao trong diéu tri hdi sirc, két qua
s6m sau phau thuat:

+ Tai thoi diém sau tha kep PMC 2 gid (T1): hs-TnT
tién luong hoi chung LLTT véi dién tich dudi duong cong
ROC (AUC) = 0,73; @6 nhay 77,1%; d6 dac hiéu 64,1% (p <
0,05), diém cat dé tién luong hoi ching LLTT cua hs-TnT la
4665 ng/L. Tién luong diém s6 VIS cao véi AUC = 0,78; do
nhay 71,4%; 46 dac hiéu 85,7%;diém cit tién luong diém sb
VIS cao cua hs-TnT 1a 7503 ng/L

+ Tai thoi diém T2: hs-TnT tién lugng hoi ching LLTT
véi AUC = 0,77; d9 nhay 85,4%; d6 dac hi¢u 65,4% (p < 0,05),
diém cit tién lugng hoi chimg LLTT cia hs-TnT 1a 1887 ng/L.
Tién luong diém sb VIS cao v6i AUC = 0,81; do nhay 72,7 %;
d6 dac hiéu 77,9% (p < 0,05), diém cit tién lugng diém s VIS
cao cua hs-TnT 1a 2710 ng/L.

+ Nong do hs-TnT tai cac thoi diém T1,T2,T3 c6 gia tri
du bao thoi gian thé may véi hé s6 twong quan ‘r’ twong Gmg =
0,41; 0,61; 0,71. Du bao thoi gian diéu tri hoi stre voi r tuong
ung = 0,38; 0,53; 0,63. Du bao thoi gian diéu trj sau ph?lu thuat
véi r tuong ung = 0,33; 0,55; 0,50.
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OBJECT OF THE RESEARCH

Total repair of the Tetralogy of Fallot is a complex
surgery. In the process of surgery, running the cardiopulmonary
bypass (CPB), there is a risk of myocardial damage. High-
sensitivity troponin T (hs-TnT) is a new biochemical marker that
can detect cardiomyopathy earlier and more sensititively
compared to the conventional techniques. Nowadays, there are
studies on hs-TnT in heart surgery. However, the previous
studies focused on the relation between the hs-TnT levels and
the early outcomes after surgery in terms of time of mechanical
ventilation, time of resuscitation, hospitalization and death.
However, the early outcomes after surgery are not directly
related to myocardial damage in the surgery. The cardiovascular
complications cause the heart to fail to function as a pump to
feed the body causing damage to other organs in the body and
the effectiveness of restoration of new organs associated with
early outcomes after surgery.

Therefore, the previous studies have not directly
evaluated the relationship between the hs-TnT level and
cardiovascular complications in terms of: the heart failure
due to low cardiac output, the needs and the dose for
vasodilator. In Vietnam, there is no study on the hs-TnT
performed on patients with the congenital heart surgery,
especially on the pediatric patients after total repair
Tetralogy of Fallot. In order to clarify the role of the hs-TnT
in the pediatric cardiac surgery, we conducted the study
entitled "Study on change levels and prognosticating low
cardiac output, early outcome after total repair
Tetralogy of Fallot in pediatric patients of high sensitivity
troponin T” with two objectives:



1- Studying on the change and some factors affecting
the high sensitivity troponin T on the pediatric patients after
total repair of the Tetralogy of Fallot.

2- Evaluating the role of the high sensitivity troponin
T in prognosticating low cardiac output syndrome and early
outcomes in the pediatric patients after total repair Tetralogy
of Fallot.

The urgency of the subject

The impact of surgery and CPB leaves many
pathophysiology and pathology consequences for the heart
affected hemodynamics, especially in the children. The
biomarkers from the hs-TnT can detect early the myocardial
damage degree. These biomarkers provide the clinicians more
methods and indicators to offer treatment options that are
appropriate for the patient after surgery.

The new main scientific contributions of the thesis

- This is the first prospective and descriptive research studying
out the characteristics of the change in the hs-TnT levels to pre- and
post-operative TOF in Viet Nam on children.

- This study evaluates the risk factors of patients and CPB and
surgeries which can cause the myocardial damage, resulting in an
increase in the hs-TnT levels in pediatric patients after the total
repair of TOF surgery in details.

- This study evaluates the role of the hs-TnT, providing a cut-
off point for hs-TnT in the low-cardiac syndrome after surgery. The
study also assesses the correlation between the hs-TnT levels and
the pharmacologic cardiovascular support in clinical through the
VIS indicators.

- This study evaluates the correlation between the hs-TnT
levels and the early outcomes after surgery in terms of: time of

mechanical ventilation, time of resuscitation treatment, time of
postoperative treatment in pediatric patients.

THESIS LAYOUT

This thesis has 126 pages including the following
sections: the objective of the research (3 pages), the introduction
(35 pages), the research subjects and methods (17 pages), the
research results (31 pages), the discussion (38 pages), the
conclusion (1 pages), and the recommendations (1 page). This
thesis has 30 tables, 26 charts, 14 figures and 1 diagram. This
thesis uses 150 references including 32 references in Vietnamese
and 118 references in English. Four scientific articles related to
this thesis has been published.

Chapter 1: INTRODUCTION

1.1. Tetralogy of Fallot

Tetralogy of Fallot (TOF) is a disease caused by an
abnormal development of the anterior part of the aortic-
pulmonary condyle. It is characterized by four major anatomical
lesions: ventricular septal defect, right ventricular narrowing,
right ventricular hypertrophy, and overriding aorta. The total
surgical repair of TOF: expand the right ventricle outlet, patch
ventricular septal. The effect of surgery, CPB inevitably cause
myocardial damage.
1.2. Cardiacpulmonary bypass (CPB)

It is a replacement for heart
and lung function during
surgery. However, CPB also
causes adverse effects on the
body and over-reaction of the
body to agents caused by
CPB, especially on children
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There are many differences in the children and adults in
running CBP: That the volume of the artificial circulation, the
flow of the pump, the volume of blood in the baby is small when
blood comes into contact in a wide area of the artificial surface
increases the inflammatory response.

1.3. Risk factors for myocardial damage
* Risk factors for myocardial damage before surgery

Some studies have shown that young age and low weight
are associated with low cardiac output and postoperative
mortality. The lower preoperative oxygen and the higher the
preoperative Hct, Hb levels are, the greater the tissue hypoxia is.
As a result, cardiac structure and function are more affected.
Pulmonary infundibular stenosis, narrowing of the right
ventricular outflow tract of the TOF is a factor in the severity of
the surgery.

* Risk factors for myocardial damage in surgery

Cardiopulmonary protection during CPB is an integral
part of most cardiac surgeries, protecting the heart muscle by
minimizing metabolism and increasing endurance. Anemia of
cardiac muscle during aortic clamping. Long CPB time and
aortic clamping time is a risk factor. Causes of local myocardial
damage in heart surgery: direct myocardial infarction due to
surgery, coronary artery damage by gas, lumps thrombolysis.
Myocardial damage includes lacking of blood as a result of
protecting the heart muscle, imbalance between oxygen supply
and demand, ischemia and the mechanism of traumatic re-
perfusion. Pressure measurement results after surgical repair
which reflect the proportion of RV/LV, RV-PA after surgery are
high risk factors of low cardiac output and early postoperative
mortality
1.4. Low cardiac output syndrome

Low cardiac output syndrome (LCOS) is a diverse
syndrome of tissue perfusion status. Diagnosis identifies the
LCOS by measuring cardiac index, however this technique is
limited to neonate, young children with a hole between the
two ventricles such as TOF. The combination of clinical signs,
signs of tissue perfusion and biochemical parameters are used to
diagnose the progression of low cardiac output in children.
Quantity and dosage of vasoactive drugs, increase in myocardial
contractility for treatment of low cardiac output syndrome is
calculated by index VIS (Vasoactive Inotropic Score). Index VIS
in the first 48 hours after surgery is a clinical tool which is
simply divided into levels, high VIS is an independent index in
relation to the proportion of serious illness and mortality in
children after surgery.

1.5. Evaluate biomarkers of myocardial damage
* Myocardium structure

Myocardium is a muscle that is specially formed because
of the horizontal lines due to the arrangement of actin and
myosin fibers forming the muscle. Myocardial tissue typically
produces energy by aerobic way. In young children, the
myocardial system is weak, so when there is hypoxemia, the
increase in the burden of heart to the myocardium damage leads
to impaired cardiac function. Protection and inadequate
myocardial reperfusion process after aortic clamp release can
cause myocardial stunning. Stunned myocardium phenomenon
occurred in many different appearances, including patients after
cardiac arrest due to cardioplegia used in heart surgery.

* High sensitivity troponin T

High-sensitivity troponin T has been used clinically since
2010, Hs-TnT is quantified by means of electrochemical
luminescent immune ECLIA. While previous quantitative TnT



tests were only detectable when there is significantly myocardial
damage, the hs-TnT assay had a very low detection limit of 3 ng
/ L and the 99th percentile was 14 ng /L

Hs-TnT  helps to reduce
troponin blindness. Hs-TnT is
capable of detecting troponin
in blood 10-100 times more
sensitively  than  previous :
generation tropoprins. o

Roeirad lovels
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Therefore, it detected early myocardial infarction
immediately after onset of myocardial ischaemia or even very
small myocardial necrosis. So when it is negative, it is almost
impossible for the patient to suffer from acute myocardial
infarction
1.6. Some research hs-TnT

Kusumoto A et al. (2012) found that hs-TnT levels
correlating  with  cardiac  dysfunction  assessed by
echocardiography in pediatric patients with heart failure. Clare
T.M survey on patients total repair TOF. Increase in hs-TnT
levels correlates with right ventricular overload and left
ventricular systolic function. Omar A.S et al. (2015) studied 413
adult patients undergoing cardiac surgery, and 346 ng/ L hs-TnT
was the cut-off point for the diagnosis of periarterial myocardial
infarction. Luong Van Khanh's study on pediatric patients with
heart disease was diagnosed with heart failure. Hs-TnT
quantified in children with heart failure is the necessary tests to
assess the severity of heart failure.

Chapter 2

SUBJECTS AND METHODS

2.1. Research subjects

Pediatric patients have been diagnosed with TOF and are
scheduled for surgery at Hanoi Heart Hospital from December
2014 to October 2017.
2.1.1. Patient selection criteria

All pediatric patients diagnosed with TOF < 16 years old

Being designated the total repair surgery with CPB

Parents or guardians of the children agree to participate in the
study.
2.1.2. Exclusion criteria

TOF patients with other complicated cardiac conditions:
atrioventricular defect (AV), pediatric TOF without pulmonary
atresia

Complications in anesthesia: emergency cardiac arrest

during anesthesia, acute pulmonary edema post CPB syndrome.

Family of the children do not agree
2.2. Research Methods
2.2.1. research design

Descriptive research, prospectively

2.2.2. Formula for calculating sample size

nse)= 72, x 2025
pd

The minimum sample size for the study > 107, so that the
number of 126 patients was a satisfactory study.
2.2.3. The main criteria used in the study
* Standard for hs-TnT test: is quantified by ECLIA
electrochemical immunoassay. Results are determined through a



standardized machine test benchmark created by two benchmark
tests and the primary calibration information on the bar code on
the reagent box. Normal values for hs-TnT <14 ng /L
* Diagnostic criteria for heart failure in children - Ross's
criteria
+ Level I: Heart disease, but not limited to activity or
asymptomatic.
+ Level II: Having difficulties in breathing while exertion in
older children, no developmental disturbance, slight breathing
difficulty or no perspiration when feeding in young children.
+ Level III: Having difficulties in breathing or excessive
sweating when feeding or when trying to prolong the meal time
with delayed development due to heart failure.
+ Level IV: Having symptoms even when resting with rapid
breathing, traction, or sweating
* Diagnostic criteria for LCOS
Based on Hoffman T.M diagnostic criteria include:
+ Fast heart rate by age
+ Maximum blood pressure with age
+ Poor blood tissue

* Cold head, purple skin

* Slow capillary filling time (> 2 seconds)

* Urinary urine, urine output <l ml / kg / hour or anuria

* Blood lactate> 2 mmol / | after 2 consecutive blood gas
* Vasoactive-Inotropic Score (VIS)
The formula for calculating the VIS = (dose of dopamine pg / kg
/ min) + (dobutamin dose pg / kg / min) + (100 x noradrenaline
dose pg / kg / min) + (100 x adrenalin dose pg / kg / + (10 x
milrinon dose ug / kg / min) + (10,000 x vasopressin U / kg /
min).

*Standard weaned from mechanical ventilation -
endotracheal extubation
+ Pediatric patients without fever, breathing on a good
+ Hemodynamic stability, no bleeding (drain <Iml / kg / hour)
+ There are no signs of respiratory failure: rapid shallow
breathing, shrinkage, nostrils quivered
Blood gas for breathing: pH 7.3- 7.4, PaO2> 80-100 mmHg,
PaCO2 <50 mmHg, pediatric patients will be extubated and self
breathing with oxygen at 3 liters per minute.
2.2.4. Steps research
2.2.4.1. Selection of pediatric patients

Definitive diagnosis: clinical examination, ultrasonic Doppler
through Chest, cardiac catheterization and cardiac chamber
capture if indicated, the blood tests, ECG and X-ray.
2.2.4.2. Technique in anesthesia - surgery - resuscitation

Intravenous anesthesia, mechanical ventilation during

anesthesia machines is operated by Datex OHMEDA Estiva 5.
Using warm blood cardioplegia liquid when running CPB. After
surgery, the patient is monitored at the recovery room by a
regimen
2.2.5. Collect the variables studied for objective 1
* Bio mark: hs-TnT
+ TO: before surgery
+ T1: 2 hours after releasing aortic clamps
+ T2: on the first day after surgery (after 18 hours)
+ T3: on the second day after surgery (after 36 hours)
* Preoperative risk includes:
+ Age, weight, level of heart failure Ross, purple level
+ Hematocrit, hemoglobin, the Z score of the valve, stem,
branch AP.
* The risk factors in the process of running CPB:
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+ CPB running time, aortic clamping time
+ Results manometry AP, AO and the heart chamber after repair.
2.2.6. Collect the variables studied for objective 2
* Data collection for cardiovascular complications:
+ The rate of children with LCOS
+ The rate use vasoactive and inotropic
+ VIS score in pediatric patients after surgery
* Early outcome variables after surgery include:
+ Duration of mechanical ventilation, resuscitation treatment,
hospitalization, death:
2.3. The method of processing statistics

Data collected from the study were processed using
computerized statistical algorithms on computer by software
program Stata 10 and EpiData 3.0 to calculate experimental
parameters.
2.4. Research ethics
The study was approved by the Ethical Council for Biomedical
Research Hanoi Heart Hospital, according to Decision 1270 /
BVT-HDDD.

Chapter 3: RESEARCH RESULTS
3.1. Characteristics of the research object
3.1.1. General features
The study was conducted from 12/2014 to 10/2017
* Characteristics of sex: 126 children in the study, 57.1% male
and 42.9% female.
Table 3.1. Distribution of subjects by BSA

11

Comment: There were 102 patients with 81.0% BSA <0.5m2.
Only 4.8% of patients have BSA> 1 m2.
3.1.2. Preoperative symptoms

Table 3.2. Heart failure in children according to Ross criteria

BSA (m?) n rate %
<05 m? 102 81.0
0,5-1m? 18 14,3
>1 m? 6 4,8
Total 126 100,0

Classify Ross n rate %
Level I 31 24,6
Level II 54 42,9
Level III 41 32,5
Level IV 0 0,0

Total 126 100,0
Comment:

There are no children who have had preoperative IV
heart failure according to Ross criteria
3.2. Relationship between hs-TnT and risk factors
3.2.1.Changes in hs-TnT levels before and after surgery

3000
8t 512540+

2157.70

7000
6000

5000

X 2290,3+ 1616,0
00

3000 13289+ 14279

Nong dé hs-TnT (ng/L)

1423+ 14,17
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1000

0

To T Thoi giém 12 -

Figure 3.5. Changes in hs-TnT levels at the time of study
Comment: The hs-TnT level peaked after 2 hours of releasing
aortic clamps (T1)

3.2.2. Effects of risk factors and hs-TnT

* Preoperative risk factors
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Table 3.8. Distribution of subjects by age

Age (month) n rate %
<06 6 4,8
06- <24 87 69,0
24 -120 21 16,7
>120 12 9,5

Total 126 100,0

Comment: Patients in the study were children aged 6-6 months,
accounting for 69%.
Table 3.9 Distribution of subjects by weight
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Comment: The inverse relationship between weight and
hs-TnT after surgery, equation y = -78.50x + 6156.18; r = 0.303;
p <0.05. Inversely correlated between age and hs-TnT after
surgery. Equation y = -11.83x + 5661.55; with r = 0.191; p
<0.05.

*The correlation between hs-TnT with risk factors in
surgery
Table 3.13 Time in surgery

Time (min) n Mean + SD Min | Max

Time CPB 126 96,23 + 32,78 44 | 210

aortic clamps time | 126 72,01 £25,71 28 145

Weight (kg) n rate %
<5 2 1,6
5-<10 97 77,0
>10 27 21,4

Total 126 100,0

Comment: the patients for about 5 to 10 kg, representing 77.0%

*Correlation between hs-TnT and preoperative risk factors
Table 3.12. Correlation between hs-TnT and preoperative
risk factors

Comment:

The mean CPB running time is 96.2 minutes, the shortest
was 44 minutes, the longest was 210 minutes. The mean arterial
clamps time was 72.01 minutes, the shortest aortic clamps time
was 28 minutes, the longest was 145 minutes.

Table 3.14. Correlation of hs-TnT with risk factors in surgery

. Hs-TnT at T1
Risk factors . .
r ] Regression equation
Time CPB 0,318 | 0,001 y =22,01x + 3206,88

Aortic clamps time | 0,282 | 0,032 | y=24,84x +3534,57

Pressure RV /LV | 0,146 | 0,102 | y=2300,55x + 4040,42

Pressure RV/ PA 0,092 | 0,306 | y=21,02x +4984,77

Risk factors Hs-TnTat Tl .

r P Regression
Weight (kg) 0,303 0,001 y=-78,50x + 6156,18
Age (month) 0,191 0,032 y=-11,83x + 5661,55
Hct (%) 0,031 0,733 y=9,98x + 4891,69
Hb (g/) 0,005 0,957 y=0,46x + 5261,08
Z pul valve 0,172 0,054 y =-209,86x + 4874,66
Z AP 0,163 0,068 y =-190,06x + 5108,77
Z LAP 0,03 0,739 y =49,24x + 5327,98
Z RAP 0,025 0,782 y =-40,72x + 5344,03
Sa0; (mmHg) 0,075 0,402 y=-11,59x + 6320,65
SpO: (%) 0,148 0,098 y =-20,16x + 6858,41

Comment: Correlation between CPB time and hs-TnT
concentration according to the equation y = 22.01x + 3206.88; r
= 0.318; p <0.05. Correlation between aortic clamping time and
hs-TnT concentration according to equation y = 24.84x +
3534.57; r=0.282; p <0.05.
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3.3. Prospective role of hs-TnT
3.3.1. Low cardiac output syndrome
In our study, 48 out of 126 patients with low cardiac output
after surgery performed 38.1%.
Table 3.16 Relationship between lactate concentrations and
low cardiac output syndrome

Lactac low cardiac output n Mean = SD p
(mmol/L) syndrome
Y 4 16 £ 1
Lactate & T1 e 8 1 36133 14 008
No 78 2,59 £1,07
Yes 48 3,20 +1,81
L 5 T2 2 2
actate & No 7 2415 1.03 0,007
, Yes 48 2,71 £1,05
Lactate 6 T3 No 78 2.16<0.70 0,002
Comment:

Postoperative lactate levels in the LCOS group at the
time of the study were higher in the non-LCOS group (p <0.05)
Table 3.18 Incidence of combination therapy in pediatric

patients LCOS
Combinations n rate %

Do not use 17 13,5

Use one type 29 23,0
Combination of 2 types 46 36,5
Combination of 3 types 19 15,0
Combination of 4 types 7 5,5
Combination of 5 types 2 1,6

Comment: There are 2 patients combining 5 kinds of vasoactive
and inotropic. Pediatric patients used the combination of two
types of vasoactive and inotropic with the highest proportion of
36.5%.
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3.3.2. The role of hs-Tn predicts LCOS
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Figure 3.10 Hs-TnT ROC Figure 3.11 Hs-TnT ROC
chart LCOS forecast at T1 chart LCOS forecast at T2

Comment: At T1, the postoperative LCOS predicted an AUC of
0.73; sensitivity of 77.1%; specificity 64.1% (p> 0.05), cut point
4665 ng/L. At T2, LCOS predicted postoperatively with an AUC
of 0.77; sensitivity of 85.4%; Specificity 65.4% (p <0.05), cut
point 1887 ng/L.

3.3.3. Hs-TnT role prognostic scores VIS
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Figure 3.13. Hs-TnT ROC chart Figure 3.14. Hs-TnT ROC chart
forecasting high VIS at T1 forecasting high VIS at T2
Comment: hs-TnT levels at T1 predicted high VIS with an AUC
of 0.78; sensitivity of 71.4%; specificity 85.7% (p <0.05), cut
point 7503 ng/L. At T2 forecast high VIS score with an AUC
was 0.81, 72.7% sensitivity; specificity of 77.9%; (p <0.05), cut
point 2710 ng/L.
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3.3.5. Hs-TnT prognosis early postoperative results
Table 3.28 Track time after surgery

Index n X+=SD Min | Max
Time of mechanical =\ ) 5 09 1 1148 | 4 | 960
ventilation (hours)
Recovery Time (days) 126 | 6,43 +5,67 2 40
Time of postoperative 126 | 14324722 6 41
treatment
Total hospital stay 126 | 24,49 +9,98 9 54
Comment:

The mean time of mechanical ventilation is 58.09 hours. The
average recovery time was 6.43 days, hospital stay was 24.48
days on average
* Correlation of hs-TnT at the time and time of mechanical
ventilation

Hs-TnT Equation r p

The forecast time | T1 | y=0,021x — 51,463 0,41 0,001

of mechanical T2 | y=0,047x - 53,594 0,61 0,001

ventilation T3 | y=0,075x-42,491 0,71 | 0,001

Forecasts T1 y=0,001x + 1,338 0,38 0,001

resuscitation T2 | y=0,002x + 1,626 0,53 | 0,001

treatment time T3 y =10,003x + 2,048 0,63 0,001

Forecast of T1 | y=0,001x + 8,647 0,33 | 0,001

treatment time T2 y=10,003x + 7,993 0,55 0,001

after surgery T3 y =10,003x + 9,866 0,50 0,001

Comment: hs-TnT levels at the moment allows the forecast time
of ventilation, resuscitation time of treatment, time of treatment
after surgery according to the equation y = linear a.x + b
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Chapter 4: DISCUSSION
4.1. Characteristics of pediatric patients before surgery
4.1.1. General characteristics of the research object

* Sex: study on 126 pediatric patirents experiencing the
total repair of surgical TOF, of which 72 male patients and 54
female ones accounting for 57.1% and 42.9% respectively.

* Weight: the minimum weight was 4.9 kg, which is
common in most pediatric patients in the group of 5 to 10kg. The
children in this group accounted for 77.0% and children> 20 kg
only accounted for 7%. According to author Phan Cao Minh, the
average weght is 9.05 + 2.89 kg. Infants weighing less than 10kg
accounted for 73.3%.

4.1.2. Clinical symptoms before surgery

*Grading Ross: Ross II patients had the highest rate of
42.9%, This is also consistent with the clinical characteristic of
pathological TOF, which is less likely to contain severe heart
failure.

* Purple: Most of the patients in the study showed little
purple before surgery. When the road to the right ventricle is
hampered, the blood volume entering into the lungs is less and
less. The less oxygen the blood is exchanged, the greater the
purple level.

* Nail clubbing: our study observed 11.3% of patients
with purple expression, lower than that of Nguyen Sinh Hien
studied symptoms observed in 70.15% of patients.

* Echocardiography: In our study, mean EF was 68.2 +
7.1%.

4.2. Change the concentration of hs-TnT
4.2.1. Preoperative hs-TnT levels

According to figure 3.1, The average pre-operative hs-

TnT concentration was 12.72 + 13.93 ng/L, which was within
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the normal range of the reference threshold hs-TnT <14 ng/L.
Authors Jehlicka.P studied 454 healthy full-term babies, and hs-
TnT levels in neonate were higher than adults, average hs-TnT
level is 38.2 ng/L
4.2.2. Postoperative hs-TnT levels

In our study, based on figure 3.5 at T1 after 2 hours of
releasing aortic clamps, hs-TnT levels increase rapidly and
highly in the blood. The hs-TnT level immediately after surgery
(time T1) is 5325.2+ 2260.8 ng/L on average. Then its levels
decrease at time T2, T3. High levels of hs-TnT indicate the
extent of myocardial damage during surgery. According to
Hernande-Romero, hs-TnT levels are a valuable marker in the
diagnosis of myocardial damage following cardiac surgery.

4.3. Effects of risk factors and hs-TnT
4.3.1. Preoperative risk factors

*The age and body surface area: the average age is
28.4 months. According to Nguyen Sinh Hien, the average age is
10.27 £ 8.43. Patients with BSA in the <0.5 m2 group accounted
for 81.0% in our study. Early surgery brings in many benefits for
babies, however, this also depends on the capacity of the heart
surgery center.

*Hct, Hb, Sp0O2, Sa02: The average SpO2 76.04 +
16.61% saturation increased after completion of repair on the
heart, heart beats again. Stop CPB, The patient was given
mechanical ventilation back at the rate of 50% FiO2, while
SpO2 reaches 99.87%. Hematocrid average preoperative was
43.47 £+ 6.94%, the average Hb was 138.98 + 23.50 g/l, the
average hematocrit of Nguyen Sinh Hien was 55.25 + 10.76%
and his average Hb was 170.16 £29.43 g/1.

*Pulmonary artery size (Z score):
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Based on ultrasonographic measurements, or direct
evaluation at surgery, reference to the Kirklin Z value will result
in a patient's actual Z-score, Z = -2 is the narrow boundary of the
valve ring, body, branch PA. As shown in Table 3.11, The
average ring size of the PA valve is - 2.14 £ 1.85, this value
indicates that many pediatric patients have Z-Valve preoperative
values of <- 2.

4.3.2. Correlation between preoperative risk factors and hs-TnT

There was an inverse correlation between weight and hs-
TnT levels after surgery. The lower the weight is, the higher risk
of hs-TnT levels after surgery are. According to the linear
equation y = -78,50x + 6156.18; r = 0.303; statistically
significant with p <0.05. There is correlation between age and
increase in hs-TnT levels after surgery. The smaller the risk is,
the higher the level of hs-TnT after surgery are, the linear
equation y = -11.83x + 5661.55; r = 0.191; p <0.05. Diana
Hernandez-Romero found that height and weight were
associated with an increase in hs-TnT after surgery with r = 0.39,
p <0.001.
4.3.3. Risk factors in surgery

* CPB time, releasing aortic clamps time: Mean CPB
time 96.23 £ 32.78 minutes, the mean releasing aortic clamps
time 72.01 £ 25.71 minutes. This result was lower than that of
Nguyen Sinh Hien, with an average CPB of 112 + 38.03 minutes
and an average releasing aortic clamps time of 76.55 + 27.91
minutes. Authors Hasegawa T found myocardial damage after
surgery related to anemia during the releasing aortic clamps
time. In addition, the myocardial is injured due to surgical
effects. The CPB process also activates the inflammation and
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response of the body to inflammatory responses that damage the
myocardial cells.

*Pressure in the heart chambers after surgery:
according to chart 3.6, 92.8% of patients had RV/LV pressure
<50%, 6.4% of patients had a rate RV/LV pressure of 50-70%.
In our study, all patients had a maximal gradient RV-PA <30
mmHg.

4.3.3. The correlation between risk factors in surgery and hs-TnT

There is a positive correlation between CPB time and
cardiac myocardial damage as expressed by hs-TnT levels. If the
CPB time increases by 1 minute, the hs-TnT level after aortic
stenosis increases by 24.84 ng / L. Correlation between CPB
time and hs-TnT level by linear equation y = 22.01x + 3206.88;
correlation coefficient r = 0.318; p <0.05. There was a positive
correlation between aortic clamping time and hs-TnT levels after
surgery. If the CPB time rises for 1 minute, the hs-TnT level
after the aortic stapler will increase by 22.01 ng / L.

Correlation between aortic clamping time and hs-TnT
concentration by linear equation y = 24.84x + 3534.57
correlation coefficient r = 0.282; with p <0.05.

4.4. Prospective role of hs-TnT

4.4.1. Hs-TnT role in the prognosis of low cardiac output
* LCOS after sugery: We diagnosed LCOS according to
Hoffman T.M (2003) standard. In 126 pediatric patients, 48
pediatric patients which accounted for 38.1% were qualified for
postoperative LCOS diagnosis

This rate is lower in other authors' reports when they studied
pediatric total repair sugery of TOF.

According to a study at Pediatric Hospital No. 1 in Ho Chi Minh
City, the odds of TOF patients after surgery experiencing LCOS
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are 53.3%. Author Pham Thi Kieu Diem found that the incidence
of LCOS in the first 48 hours after total repair sugery of TOF
was 55.43%

*Prognosis LCOS by hs-TnT:

In Figure 3.10, the hs-TnT level at time T1 allows predicting
the presence of LCO with an area under the ROC curve of 0.725
sensitivity of 77.1%; Specificity 64.1% (p <0.05). Apply the
Youden index to calculate the optimum cut point, the optimum
cut point when sensitivity + specificity - 1 is the maximum
value. Our cut-off point in hs-TnT was 4665 ng/L. The elevated
hs-TnT level at T1 decreases at the time of T2, T3, the level of
decline partially reflects the extent of myocardial damage.

As shown in Figure 3.11, hs-TnT levels at time T2 predict
LCO, with an area under the ROC curve of 0.77, a sensitivity of
85%, a specificity of 65.4% (with p <0.05 ). Apply the Youden
index to calculate the optimal cut of hs-TnT at T2 at 1887 ng / L.

In our study, according to Figure 3.12, hs-TnT
concentrations at time T3 allowed postoperative LCOS
prediction with an area under the curve of the ROC plot of 0.72;
sensitivity of 47.9%; 91.0% specificity, with a 95% confidence
interval (p <0.05)

4.4.2. Relationship between hs-TnT and VIS score
* Hs-TnT role prognostic scores VIS

The high VIS in our study was defined as VIS > 15
points by Sanil Yamuna. In our study, patients had the highest
VIS score of 75 points. In Figure 3.13, we found that hs-TnT
levels in T1 predicted patients with high VIS scores during
resuscitation treatment. The area under the ROC curve at T1 was
0.78, 71.4% sensitivity and 85.7% specificity (p <0.05). The
cutoff point for hs-TnT at time T1 was 7503 ng/L.
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At the time of T2, it is predicted that patients with high
VIS scores will be treated for resuscitation. The area under the
ROC curve predicted a high VIS at time T2 of 0.81, a sensitivity
of 72.7% and a specificity of 77.9% with a 95% confidence
interval. The hs-TnT cutoff point at time T2 was 2710 ng/L. As
shown in Figure 3.15, hs-TnT levels at T3 allow high VIS scores
after surgery with an area under the ROC curve of 0.73, a
sensitivity of 72.0%; specificity 71.3%; (p <0.05). The VIS is a
specific measure to evaluate patients undergoing intensive
therapy and / or high-dose vasoactive and inotropic in pediatric
patients. VIS high scores showed patients need support by many
vasoactive and inotropic
4.4.3.The role of early predicting hs-TnT after surgery
* Expected duration of mechanical ventilation with hs-TnT

According to our study, the average duration of
mechanical ventilation was 23 hours. According to chart 3.29,
the mean duration of mechanical ventilation was 58.08 hours,
according to Hoang Anh Khoi, the average duration of
mechanical ventilation was 10 hours. When using a linear
regression model to predict the duration of mechanical
ventilation, there was a correlation between hs-TnT levels at
time T1, T2, T3 and duration of mechanical ventilation, with
correlation coefficient r = 0.41; 0.61 (p <0.05) respectively.
* The prognosis for hs-TnT resuscitation time

The median duration of resuscitation was 5 days, 2 days,
the longest was 40 days. This result is higher than the results of
Hoang Anh Khoi when average time of recovery treatment is 2
days. When using a linear regression model to predict the
duration of resuscitation treatment, there was a significant
correlation between hs-TnT levels at T1, T2, T3 and recovery
time, with correlation coefficient r = 0.38; 0.53; 0.63 (p <0.05).
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* Prognosis time after surgical treatment by hs-TnT

There was a correlation between hs-TnT levels at T1, T2,
T3 and postoperative duration with correlation coefficient r =
0.33; 0.55; 0.50 (p <0.05) respectively. The reduction of hs-TnT
is clinically valuable, and the slower rate of decline increases the
risk of long-term treatment after surgery.
* Short-term mortality in the study

In our study, 3 pediatric patients accounting for 2.3% of
patients died after surgery. These are pediatric patients at the
time of T1 with a concentration of hs-TnT at 10000 ng / L, the
maximum level that the test machine can quantify. Level
decreased hs-TnT very slow on day 2, day 3 after surgery, levels
of hs-TnT in 3rd day equivalent level of hs-TnT average highs
drop pair aorta 2 hours of uncomplicated pediatric patients.
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CONCLUSION

Through the study of 126 children who underwent total
TOF surgery at Hanoi Heart Hospital from December 2014 to
October 2017, we concluded with the following points

1. The hs-TnT levels increase highest after aortic clamp
releasing for 2 hours, averaging 5325.2 4+ 13.93 ng/L,
descending gradually at 18 and 36 hours. There are four risk
factors before and during surgery that increase hs-TnT after
surgery: small age, low weight, CPB time, long aortic clamping
time.

2. Postoperative hs-TnT levels had prognostic value of
LCOS, high VIS scores in resuscitation treatment, early
postoperative results:

- At T1: hs-TnT, prognosis of LCOS with area under the

ROC curve (AUC) = 0.73; sensitivity of 77.1%; Specificity of
64.1% (p <0.05), hs-TnT cutoff point was 4665 ng/L. High VIS
score with AUC = 0.78; sensitivity of 71.4%; specificity 85.7%;
95% confidence intervals (p<0.05), hs-TnT high visual
predictive validity was 7503 ng/L

- At T2: hs-TnT prognosis of LCOS with AUC = 0.77;
sensitivity of 85.4%; Specificity of 65.4% (p <0.05), hs-TnT
cutoff point for diagnosis of LCOS was 1887 ng/L. High VIS
score with AUC = 0.81; 72.7% sensitivity; The specificity of
77.9% (p <0.05), high prognostic score for hs-TnT was 2710/L

- Hs-TnT concentrations at time T1, T2, T3 has
predictive of respiratory rate with r = 0.41; 0.61; 0.71
respectively. Estimated duration of resuscitation treatment with
r = 0.38; 0.53; 0.63. Estimated duration of postoperative
treatment with r = 0.33; 0.55; 0.50.
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