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PAT VAN DE

Bénh dao gbc dong mach 1a bénh Iy tim bam sinh tim véi dic diém bat
tuong hop giita tam that va cac dong mach 16n (d@ong mach chu xuat phat
tir that phai, dong mach phoi xuat phat tir that trai) va cé sy tuong hop
gilta tam nhi voi tdm that. Néu khong duogc diéu tri thi 30% tré mac bénh
tr vong trong tuan dau sau khi sinh. O Viét nam, chi c6 mét sé trung tam
tim mach c6 kha ning can thiép va phau thuat sira chira bénh dao gdc dong
mach. Céc bénh nhan duoc chan doan va can thiép diéu tri muon nén ti Ié
tir vong con cao. Hién nay, chua ¢ cong trinh nghién ciru ndo tim hiéu vé
c4c biéu hién 1am sang, can 1am sang, cac phuong thic Xt tri ban dau va
két qua phau thuat diéu tri bénh dao goc dong mach tai Viét nam. Vi vay,
nham gdép phan nang cao chét luong chan doan va diéu tri bénh ly nay,
ching t6i tién hanh dé tai: “Nghién ciru két qua diéu tri sém di tat dao
gbc dong mach tai Bénh vién Nhi trung wong ” véi 2 muc tiéu:

1. Ddnh gid két qud phd vich lién nhi bang bong (kj thugt
Rashkind) trong diéu trj tam théi bénh ddio géc dgng mach

2. Pdnh gid két qud diéu tri sém va mét sé yéu té lién quan dén két
qud phdu thudt trigt dé bénh dio goc dong mach thé khdng phic tap tai
Bénh vién Nhi trung wong
TINH CAP THIET CUA LUAN AN

Bénh dao gbc dong mach 1a di tat tim bam sinh khéng hiém gip,
chiém 5-7% cac bénh ly tim bam sinh, twong ung vgi 20-30 tré trong
100.000 tré sinh ra va co ti 1é tir vong cao néu khong diéu tri. Viéc diéu tri
di tat bam sinh nay van con l1a van dé 16n khong nhimg déi voi nganh y
hoc Viét nam ma ngay ca ¢ cac nuéc ¢d nén y hoc phat trién. Tai Viét
nam, chi c6 rat it trung tdm tim mach c6 kha ning chan doan va can thiép
bénh 1y nay nhung két qua con han ché. Vi vay, nghién ctru tim hiéu dac
diém cua bénh, danh gia két qua diéu tri 1 can thiét va c6 y nghia thuc
tién cho cac bac si ciing nhu cac trung tAm tim mach trong ca nudc. Pay sé
1a dé tai dau tién trong ca nudc dé cap dén mot van dé tim mach kho la
bénh dao gbc dong mach vaéi muc dich tong két kinh nghiém tai Bénh vién
Nhi trung wong va lam bai hoc tham khao cho cac trung tdm tim mach
khéac & Viét nam.
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NHUNG PONG GOP MOI CUA LUAN AN

- La cbng trinh nghién ctru dau tién cung cap dac diém dich té, 1am
sang, can 1am sang va tinh cip thiét can diéu tri sém bénh dao gbc
doéng mach tai Viét nam.

- Luan an da thu duoc can thiép pha vach lién nhi bang bong la
phuong phap diéu tri tam thoi bénh dao gdc dong mach co hiéu qua
cao va phét hién 2 yéu té SaO2 sau phéa vach 6 gio va duong kinh
thong lién nhi sau pha vach c6 gia tri danh gia som két qua diéu tri
can thiép pha vach lién nhi.

- Luén 4n da thu duoc két qua sém cua phau thuat chuyén géc dong
mach ¢6 ti 1& séng cao, bénh nhan phat trién tét sau phau thuat va
phét hién 4 yéu tb co lién quan dén tién luong két qua phau thuat 1a:
LVPWd truéc md, thoi gian THNCT, chi s6 VIS sau mé 24 gio va
nong do Lactate mau sau mé 12 gio.

BO CUC CUA LUAN AN

Luan &n c6 125 trang, bao gom cac phan: dat van dé (2 trang), tong
quan (46 trang), d6i twong va phuong phap nghién ctu (13 trang), két qua
(29 trang), ban luan (32 trang), két luan (2 trang), kién nghi (1 trang).
Luan &n c6 39 bang, 7 biéu do, 24 hinh, 160 tai liéu tham khao trong dé c6
3 tai li¢u trong nudc.

CHUONG 1. TONG QUAN

1.1. Phi thai hoc

Hinh thai hoc cua bénh dao gc dong mach duoc gia thuyét 1a két qua
cua su hinh thanh va phét trién bt binh thuong cua phan nén dong mach
chu va sy khdng phét trién cua phan nén dong mach phdi. Do sy phat trién
ctia phan nén dong mach chi, van dong mach cha nhé 1én phia trude trén
khién dong mach chu & phia trén, mat truéc cua that phai. Su khdng phat
trién ciia phan nén dong mach phoi s& anh huong dén qué trinh dich
chuyén binh thudng cia van dong mach phdi tir phia sau ra phia trudc. Két
qua dong mach phéi nam phia sau dong mach chii va tao nén tinh lién tuc
bat thuong gitra dong mach phoi va van 2 Ia.
1.2. Pic diém sinh ly

Pic diém ndi troi trong bénh dao gde dong mach 1a hién tuong thiéu
cung cap & xy cho té chirc va ting ganh tam that phai va tam that trai.Hé
tuan hoan phoi va tuan hoan h¢ théng di song song véi nhau. Trong giai
doan dau ngay sau khi dé, lwong mau tron giita hai vong tuan hoan c6 thé
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cung cap du, han ché duoc tinh trang thiéu 6 xy mau nang. Tuy nhién hau
hét dng dong mach s& dan dong lai gay nén tinh trang thiéu 6 xy. Nhu cau
6 Xy cua tré ting manh do ting chuyén hoa co thé, nhu cau duy tri nhiét do
co thé. Tinh trang toan chuyén hda nang do thiéu 6 xy s& dan dén réi loan
khac nhu: chuyén hoa yém khi, cac san phdm cua lactat ting cao, can kiét
dur trir glycogen va suy chirc ning cac té bao. Do vay, do bdo hoa 6 xy cua
tuan hoan hé théng va tuan hoan phdi phu thudc vao mét trong nhiing
duong tron mau trong tim (16 bau duc, thong lién nhi, thong lién that) va
ngoai tim (6ng dong mach, tuan hoan bang hé phé quan phoi)

1.3. Pic diém lam sang

Bénh dao gbc dong mach duoc chia 4 nhém biéu hién 1am sang
1.3.1.Bénh d@do géc dong mach cd vach lién thdat nguyén ven hogc thong
lién that nho (tiang leu lwong mau phéi va trén mau han ché)

Bénh biéu hién tim sém, 56% trong gid dau sau d¢, 92% trong ngay
dau. Triéu ching thyc thé khong dac hidu va nghéo nan: Nhip tim nhanh
hon binh thuong, T1 binh thuong, T2 don ddc, tré so sinh thuong khéng
c6 tiéng thoi hodc co tiéng thoi thm thu rat nhe ¢ day tim. Nhip tho ting.
Ngon tay dui trong thuong gap tré trén 6 thang.
1.3.2.Bénh dao goc dong mach c6 thdng lién that lon (tang heu heong méu
phéi va luong mau trén tat)

Tré thuong biéu hién bénh ldc 2- 6 tuan tudi vai cac dau hiéu cua suy
tim sung huyét: tim nhe, thd nhanh, nhip tim nhanh, gan to, phéi c6 ran
am.Nghe tim ¢ tiéng thoi tam thu ¢ doc b trai xwong wc, tiéng thoi tam
truong nhe & mom, T2 tach d6i.Khi kém theo dng dong mach 1n: c6 tiéng
thoi lién tuc, mach nay.
1.3.3.Bénh ddo goc dong mach c6 thong lién that va hep dwong ra that
tréi véi luu lwong mau phoi han ché

Khoéng thay triéu chang suy tim sém. Biéu hién thuong gap gidng
Fallot 4 véi hep phdi nang hoic teo phol Nghe tim thay tiéng T2 don doc,
thdi tam thu tong mau va khong c6 tiéng thoi tam truong 6 mom.
1.3.4.Bénh ddo goc déng mach véi luu lwong mau phoi han ché (kém theo
thdng lién that va bénh mach mau phdéi tac nghén)

Khi bénh mach mau phéi tién trién, trén 1am sang khdng thay c6 biéu
hién sém. Lam sang chi nghe duoc tiéng thdi tién tam thu. Tiéng thoi tam
truong do hd van dong mach phéi va ha van 2 1 do that trai dan chi nghe
thdy & giai doan mugn.



1.4. Siéu amtim

Siéu am tim 1a phuong tién chinh chan doan xac dinh bénh dao gdc
dong mach véi hinh anh dién hinh 13 hai dong mach Ién di song song,
d6ng mach chu & phia trude dong mach phéi, dong mach cha xuat phét tir
that phai, dong mach phdi xuat phat tir that trai, van 2 1a cd tinh lién tuc
V6i dong mach phéi.bong thoi siéu &m tim cé thé cung cap day du théng
tin vé hinh thai hoc co ban, chirc nang tim, cac dj tat kém theo, giai phau
va duong di ctia dong mach vanh.

1.5. Pha vach lién nhi bang bong (K§y thuat Rashkind)

Pay 1a phuong phap diéu tri tam thoi bénh dao goc dong mach véi
muc dich cai thién tron mau ¢ ting nhi: bong pha vach dugc dua qua tinh
mach dui theo tinh mach chu duéi vao nhi phai rdi qua 16 bd duc téi nhi
trai, bong pha vach dugc bom cing va giat tir nhi trai vé nhi phai dé mo
rong 16 bd duc. Pha véach lién nhi trong dj tat dao gc dong mach cé hiéu
qua cai thién & xy mau, 6n dinh tinh trang bénh nhan va c6 ti 1¢ tr vong
lién quan dén can thiép pha vach lién nhi tir 1-3%. C4c bién chang c6 thé
gap 1a tén thuong tim (rach tiéu nhi, rach tinh mach phéi, rach tinh mach
cha dudi), tic mach chi, réi loan nhip, ton thuong than kinh...

1.6. Phiu thuat chuyén goc dong mach (Phiu thuat Jatene)

Phau thuat chuyén géc dong mach 1a phuong phép stra chira triét dé
cho céc trudong hop dao gbe dong mach khdng kém theo hep duong ra that
tréi, bang cach chuyén lai vi tri cac dong mach I6n cho nhau va trong lai
dong mach vanh vao dong mach chu méi dudi hd tro cua may THNCT.
Pay 1a phuong phap co ti 1€ thanh cbng cao, ti I¢ tir vong sém dudi 5%.
Theo ddi sau md 5 ndm va 10 nam cho thay ti I& song dat téi 90% ké ca
nhom c6 nguy co cao va sau phau thuat co su phat trién thé chat va tinh
than nhu tré binh thuong. TUy thuge vao trinh do chuyén mén cua ting
trung tdm tim mach, cac yéu té nguy co lién quan dén tir vong som c6 thé
la: bat thuong giai phau dong mach vanh, thoi gian chay may THNCT,
thoi gian cip PMC, bat thuong quai DMC, tudi phiu thuat, can ning
<2,5kg, ECMO sau phau thuat.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1 Péi twong

Gom cac bénh nhan chan doan bénh dao gbc dong mach dugc phiu
thuat chuyén gdc dong mach tai Bénh vién Nhi trung wong tir thang 1 nim
2010 dén thang 12 nim 2012.

Tiéu chudn lwa chen bgnh nhan nghién ciru

Bénh nhan duoc lya chon vao nghién ctu khi ¢é cac tiéu chuan sau :

- Chan doan xac dinh bénh dao gbc dong mach bang siéu am tim voi
céc tiéu chuan sau:

+ CO sy twong hop giira tim nhi va tam thét, khong c6 sy tuong hop
giita thm thit va cac dong mach 16n: dong mach chu xuat phét tir that phai,
d6ng mach phdi xuat phat tir that trai

+ CO thé kém theo céc di tat khdng phuc tap nhu: thong lién nhi, thong
lién that, con dng dong mach

- Puoc can thiép pha véach lién nhi bang bong hoac phau thuat chuyén
gdc dong mach

- Gia dinh bénh nhan dong y tham gia nghién ciu

Tiéu chudn logi trie

- Céc bénh nhan dao gbc dong mach dén muon cé chirc ning that tréi
kém hodc di c6 bénh ly mach mach phoi.

- C4c bénh nhan dao gbc dong mach cd kém theo céc di tat phic tap
khac nhu: Hep duong ra that tréi, hep hoic gian doan quai déng mach chu,
that phai 2 dudng ra c6 dao gdc dong mach.

- Céc bénh nhan dao gbc dong mach tir vong trude khi didu tri can
thiép pha vach lién nhi hogc phau thuat chuyén gdc dong mach

- Ho so bénh an khong day da s6 liéu nghién cau.

2.2 Phwong phap nghién ciru
2.2.1 Thiét ké nghién cizu: Nghién ciru md ta tién ctu
2.2.2 Cé'mdu : Ap dung cong thuc tinh ¢& mau cho mét nghién ciu mo ta

2 — , A Z - A
n= w v6i p=0,052 va £=0,05, so bénh nhan can lay nghién ctu

1a 76. Nhu vay nghién ciru c6 82 bénh nhan 1a thoa mén vé c& mau.



2.3. Néi dung nghién ciu

Céac bénh nhan vao vién dugc 1am bénh an theo mau, khai thac tién s,
bénh str, kham 1am sang va lam céc xét nghiém can 1am sang. Cac yéu tb
can nghién ctru duoc tién hanh nhu sau:

2.3.1 Nghién cziu 1dm sang va cgn 1am sang

2.3.1.1 Pdc diém dich té: tudi, gisi, thoi gian vao vién. ..

2.3.1.2 LAm sang: can nang, tudi xuat hién triéu chang, tinh trang hd hap
va mue d6 suy tim

2.3.1.3 Cdn lam sang: dién tam d6, Xquang tim phdi, siéu am tim danh
gia giai phau trong tim, trong quan giita cac dong mach Ién, hinh thai dong
mach vanh, phan sb tbng mau, chi s6 khdi thét trai va hinh thai that trai
2.3.1.4 Chdn dodn xdc dinh: chia ra 2 thé bénh TGA-IVS va TGA-VSD
2.3.2Ddnh gid két qud phd vich lién nhi bang bong (kjj thudt Rashkind)
trong diéu tri tam thoi bénh dido géc dpng mach
2.3.2.1 Chi dinh phd vdch lién nhi bang bong

Theo khuyén céo caa hiép hoi tim mach My nam 2011 chi dinh pha
vach lién nhi trong dj tat dao gdc dong mach thuoc nhém 1 véi muc bang
chang B. Cac bénh nhan dao gdc dong mach cé véch lién that nguyén ven
hodc c6 théng lién that nho < 3mm co chi dinh pha véach lién nhi khi c6
C4c tiéu chuan sau:

- Lam sang c6 tinh trang huyét dong khdng on dinh: tré kich thich,
mach nhanh, kho thg, chi lanh, SpO2 < 70%. Khi mau c6 tinh trang nhiém
toan chuyén hoa, PaO2 <20 mmHg.

- Siéu &m tim c6 15 bau duc han ché: 15 bau duc < 3mm, téc d6 dong
chay qua 16 bau duc > 120m/s.
2.3.2.2 Pdnh gid két qua phd vach lién nhi bang bong

- Ngay lam, thoi gian lam can thiép, thoi gian tho may sau can thiép.

- Panh gia Sa02, PaO2, pH, Lactate mau, Hb tai cac thoi diém trudc
pha vach lién nhi, sau can thi¢p 6 gio va 24 gio

- Panh gia cac bién chung sau can thiép: Huyét khéi, viém rudt hoai
twr, rdi loan nhip, tdn thuong than kinh...

- Siéu am tim danh gia kich thudc théng lién nhi trudc va sau can
thiép.
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- So sanh cac dic diém dich t&, 1am sang, can 14m sang trudc can thiép
phé vach gitra 2 nhom pha véch lién nhi thanh cong va thét bai

- Banh gia hiéu qua trén mau gitra 2 vong tuan hoan sau pha véch lién nhi

- Phan tich céc yéu t6 lién quan dén két qua diéu tri.
2.3.2.3 Két qua pha vich lién nhi bang bong:

- Thanh c6ng: Bénh nhan sau phéa vach 1am sang 6n dinh va dugc phiu
thuat chuyén gbc dong mach theo lich hen

- Thdt bgi: Bénh nhan tir vong sau phé vach hoac phai tién hanh phau
thuat chuyén gc dong mach cap ctu néu sau 24 gid pha vach lién nhi c6 tinh
trang huyét dong khong on dinh, nhidm toan chuyén hoa, Lactate mau cao.
2.3.3 Pdnh gid két qua diéu tri sem phdu thugt chuyén géc déng mach
2.3.3.1 Chi dinh phdu thugt chuyén géc déng mach

Phau thuat chuyén gbc dong mach duoc chi dinh cho cac trudng hop
thoa man cac tiéu chuan sau:

- Bénh dao gdc dong mach c6 véch lién that nguyén ven hoic c6 thong
lién that va khong kém theo cac thuong ton hep vong van déng mach phoi,
hep duong ra thét trai khong ¢ kha ning mé rong, bt thuong van dong
mach phdi, thiéu san that trai.

- Trudng hop bénh nhan dao gbc dong mach dén muon sau 1 thang
tudi c6 chie ning that trai tot. Bénh nhan khong du tiéu chuin phau thuat
chuyén gbc dong mach khi that trai co cac dic diém sau: hinh théi that tréi
tuyp 3, chi sb khéi thét trai < 35 g/m2, LVPWd < 4mm

- Bénh nhén chua c6 bénh ly mach méu phdi
2.3.3.2 Thoi diém phdu thudt

Theo khuyén cao Hiép hoi cac nha phiu thuat tim bam sinh nim 1988
cho bénh dao gbc dong mach cé véch lién that nguyén ven 1a trudc 14
ngay. Hién nay, bénh dao gbc dong mach c6 vach lién that nguyén ven co
thé tién hanh cho bénh nhan truéc 2 thang tudi. Cac trudng hop dao goc
dong mach c6 thong lién that c6 thé tién hanh trude 3 thang tudi tly thuoc
vao tinh trang suy tim. Trong trudng hop suy tim kiém soét bang diéu tri
noi khoa, phau thuat chuyén gbc dong mach dwoc chi dinh ngoai giai doan
so sinh
2.3.3.3 Pdnh gid cac ddc diém trong phau thugt chuyén goc dong mach:
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Dénh gia c4c bién sb co ban nhu thoi gian phau thuat, thoi gian chay
may, thoi gian cip PMC, thoi gian chay hd trg..., hinh thai dong mach
vanh va tuong quan gitra cac dong mach Ion.
2.3.3.4 Panh gid cdc dac diém sau phau thudt chuyén géc déng mach

Danh gia cac chi s6: SpO2, mach, huyét ap, &p lyc nhi trai, &p lyc tinh
mach trung tam, chi s6 VIS, khi mau, lactate méu, bai niéu, tinh trang chay
méau duogc theo dbi tai cac thoi diém: ngay sau md, sau mé 6 gio, 12 gio,
24 gio va 48 gio. Siéu am tim sau phau thuat nham danh gia duong ra cia
that phai va that trai, tinh trang hd van nhi that va van dong mach, chic
ning va hinh théi thét tréi, cac ton thwong ton luu sau mo. Phan tich dic
diém 1am sang va can 1am sang gitra 2 nhém bénh nhan phé vach va khong
pha vach lién nhi.
2.3.3.5 Pdnh gid c&c bién ching sau phau thudt chuyén géc déng mach:
chay méau sau phau thuat, réi loan nhip, tran dudng chap, liét co hoanh,
nhiém trang vét mé hodc xwong wc, nhidm trang bénh vién, ton thuong
than cap sau phau thuat.
2.3.3.6 Két quda diéu tri som:

- Ti Ié tir vong sau phau thuat: bao gdm cac bénh nhan tir vong ngay
sau phau thuat hodc tir vong trong thoi gian nam vién.

- Panh gia két qua diéu trj t6t va két qua didu tri xdu. Bénh nhan duoc
dinh nghia c6 két qua diéu tri xau khi c6 mot trong cac tinh trang sau:Tu
vong hoic xin vé sau phau thuat, réi loan nhip sau mé phai diéu tri, liét co
hoanh, tran dudng chap, thoi gian thd méay > 75 bach phan vi.
2.3.3.7 Theo ddi va kham lai sau khi ra vién: theo déi sau khi ra vién 1
thang, 3 thang va 6 thang: danh gia phat trién can ning, mac do suy tim
trén 1am sang, danh gia dién tim d6 va Xquang phéi, siéu 4m tim danh gia
chirc nang tim va cac ton thuong ton luu.

2.3.4 . Phan tich yéu té lién quan dén phdu thudt chuyén géc dong mach

- Céc yéu t6 dich té hoc, 1am sang va can 1am sang trudc phau thuat
lién quan dén két qua diéu tri xau

- Can thiép phé vach lién nhi lién quan dén két qua diéu tri xau

- C4c yéu tb trong phau thuat lién quan dén két qua diéu tri xau

- C4c yéu t6 diéu tri sau phau thuat lién quan dén két qua diéu trj xdu
2.4 Phan tich va xir ly sé ligu: Xir ly theo phan mém STATA 12.0
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CHUONG 3. KET QUANGHIENCUU

Nghién ciru ¢6 82 bénh nhan dao goc dong mach bao gom 48 bénh
nhan TGA-IVS va 34 bénh nhan TGA-VSD.
3.1 Pic diém chung bénh nhan trwéc phiu thuat

- Tudi : Tudi nhap vién trung vi 1a 12 ngay dao dong tir sau dé dén 132
ngdy. Tudi xuat hién triéu chiing cta nhém TGA-IVS sém hon nhom
TGA-VSD: 1 ngay so véi 3 ngay (p<0,05). Nhém TGA-IVS c6 tudi phau
thuat trung vi sém hon nhom TGA-VSD: 31 ngay so véi 50 ngay
(p<0,01). Cén nang trung binh la 3,49 £ 0,63 (2,1-5,5kg).

- Gidi : Tilé nam/nix la 2,4/1

- Ly do vao vién chu yéu 1a suy hd hap (46,4%)

- LAm sang biéu hién tim vai SpO2 trung binh 12 66,7+12,7% va ti 1& phai
thé may chiém 19,5%, suy tim nang (20,7%) va suy tim trung binh (35,4%).

Bdng 3.5: Pdc diém hinh thai va chikc nang that tréi

Chi s Chung | TGA-IVS | TGA-VSD 0
n=82 n=48 n=34
Hinh thai that trai n(%)
Tuyp 1 72(87,8) | 39(8L3) | 33(97.1) | (o7
Tuyp 2 9(11) 8(16,7) 1(2,9) ’
Tuyp 3 1(1,2) 1(2) 0(0)
EF (%)
Trung binh + SD 66+6,4 67 6,7 66 +58 | >0,05
(Téi thidu-tdi da) (49-82) (49-81) (56-82)
Chi s6 khdi that trai
(g/m2) 61,7+£192 | 55+138 | 755£222 | ;¢
Trung binh + SD (24-121) (24-87) (47-121) ’
(T6i thidu-téi da)
LVPWd (mm)
Trung binh + SD 38+1 36+08 | 42+11 |<0,05
(Toi thiéu-toi da) (2-7,1) (2,3-5,7) (2-7,1)

3.2 Két qua pha vach lién nhi cho bénh nhan dio géc dong mach

- CO6 49 (59,8%) bénh nhan dugc pha vach lién nhi. Ti & thanh cbng
chiém 91,8% (45/49), khong c6 bénh nhan tir vong sau can thiép pha véch
lién nhi, c6 4(8,2%) bénh nhan sau can thiép can phiu thuat chuyén gbc
d6ng mach cap ciru do tinh trang bdo hoa 6 xy mau va huyét dong khong
6n dinh sau can thiép.
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- C4c bién chimg sau phéa véach lién nhi nhu: huyét khéi gy tic tinh
mach chi dudi, viém rudt hoai ti, réi loan nhip anh huong dén huyét dong,
cac thuong ton than kinh khong ghi nhan thay trong nghién cuu.

- So sanh dic diém 1am sang giita nhom phé vach va khong pha véch
lién nhi thiy nhém bénh nhan dao gdc dong mach duoc pha vach lién nhi
c6 tudi xuat hién triéu ching sém hon : 10 ngay so vai 26 ngay (p<0,01).
13(26,5%) bénh nhan TGA-VSD phai pha vach lién nhi. Cac bidu hién
1am sang nhu SpO2 giam, suy hd hap phai thé may, suy tim mirc do trung
binh va niang gap nhiéu hon & nhém bénh nhan pha vach lién nhi (p<0,05).

Bdng 3.7: Mt sé thay déi cdn lam sang trwdce va sau phd véch lién nhi

. A Trwdéc can Sau can
Chi s thiép thigp P
Sa02(%)
Trung binh + SD 413+158 | 729+144 | <0,01
(Ti thiéu-tdi da) (11-75) (23-90)
PaO2(mmHg)
Trung binh + SD 20,7+6,4 | 35488 | <0,01
(Téi thiéu-téi da) (10-39) (12-56)
pHmauTrung b‘mh + $D 7,25+0,18 | 7,37 +0,07 <001
(Toi thiéu-tdi da) (6,8-7,5) | (7,19-7,48) ’
Lactate mau (mmol/I)
Trung binh £ SD 56+45 39+£26 <0,01
(Ti thiéu-tbi da) (1,4-20) (1,3-16,4)
Hb (g/1)
Trung binh £ SD 131 +123 126 +119 | >0,05
(T4i thiéu-t6i da) (79-189) (77-180)
Thong lién nhi (mm)
Trung binh £ SD 3,3+0,8 6,9+1,2 <0,01
(T4i thiéu-t6i da) (1,6-4,8) (5-12,2)

- Tudi trung vi nhom pha vach lién nhi thanh cong 1a 13 ngay, nhoém
that bai 1a 3 ngay. 4(100%) bénh nhan pha vach lién nhi that bai 1a TGA-
IVS. Khong c6 su khac biét vé SpO2, tinh trang hd hap, mirc do suy tim,
chire ning thét trai trudc can thiép gitra hai nhém phé vach lién nhi thanh
cong va that bai
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Béang 3.9: Mét sé dic diém cén 1am sang lién quan dén két qua pha
vach lién nhi

. Thanhcéng | That bai
Chi so =45 n=4 p
Sa02 sau phé vach 6 gio (%)
Trung vi 80 46 <0,01
(Tw phén vi) (66-84) (32-60)
Pa02 sau pha vach 6 gio (mmHg)
Trung vi 35 24 0,06
(T phan vi) (32-41) (23-32)
Lactate mau sau pha vach 6 gio (mmol/l)
Trung vi 2.5 3.8 >0,05
(T phan vi) (1,9-4,0) (2.4-6,5)
Lactate mau sau pha vach 24 gio
(TTLT]Z'Q 1.9 3.1 >0,05
(Tt phan vi) (1.8-2.6) (2,1-51)
Hb sau phé véch(g/l)
Trung vi 130 131 >0,05
(Tw phan vi) (112-140) (120-132)
Thong lién nhi sau pha vach(mm)
Trung vi 6.9 5.2 <0,01
(Tw phan vi) (6,4-7,4) (5,1-6,1)

- Phan tich hoi quy losgistic thu dwoc SaO2 sau pha véach 6 gio va
dudng kinh thong lién nhi sau pha vach lién nhi ¢6 lién quan dén két qua
didu tri véi p=0,01 (OR: 0,8; 95% CI: 0,79-0,98) va p=0,01 (OR: 0,05:
95% Cl: 0,05-0,5).

3.3 Két qua phiu thuat chuyén gbc dong mach

Phau thuat chuyén gbc dong mach duoc tién hanh trén 82 bénh nhan,
trong d6 33 bénh nhan khong pha vach lién nhi va 49 bénh nhan phé véach
lién nhi trude phau thuat, thoi gian trung binh tir khi pha vach lién nhi dén
khi phau thuat la 17 + 12 ngay
3.3.1 Pic diém trong phdu thudt chuyén géc dgng mach

- C4c hinh thai PMV binh thuong, DMV bét thuong c6 2 15 vanh cé
tuong quan gitra 2 dong mach 16n chu yéu Ia chéch phai va trude sau. DMV
bt thuong ¢d 1 16 vanh c6 twong quan dong mach lén song song chiém
57,1%. DMV di trong thanh PMC tuong quan chéch phai chiém 100%.

- Thoi gian tudn hoan ngoai co thé trung vi 1a 206 + 94 phat. Thoi gian
cap DMC trung vi la 130 + 31 phdt.Thoi gian chay may hd tro trung vi la
47 + 25 phit.Céc bénh nhan DMV bt thuong ¢6 1 16 vanh co thoi gian
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phau thuat, thoi gian THNCT, thoi gian cap DMC cao nllét trong 4 nhém

bénh nhén (p;0,0@). 63.4% bénh nhan dé mo nguc sau phau thuat.

3.3.2 Dac diem hai sirc sau phau thugt chuyen gac dgng mach
Bing 3.15: Dic diém héi sirc sau phdu thudt

Pha vach | Khoéng p
Chi sb C?P:Lg;g lién nhi | pha véach
n=49 n=33
Thoi gian tha may (gio)
Trung vi 84 99 75 <0,05
(Tt phan vj) 64-114 | 64-130 64-92
Thai gian dang thudc van mach (gio)
Trung vi 94 9 ga | 7005
(T phan vi) 70-140 | 75-142 | 68-136
Thoi gian dong nguc (gio)
Trung vi 24 23 24 >0,05
(Tt phan vi) 0-48 0-48 0-46
Thaoi gian nam hoi sac (ngay)
Trung vi 9 8 10 >0,05
(T phan vi) 7-14 6-14 7-14

- Sau phau thuat ap luc nhi trai dao dong tir 6-9 cmH20, nong do

Lactat mau cao nhat tai thoi diém ngay sau mé 1a 3,1 mmo/l. Khong c6 su
khéc biét v& chi s6 ap luc nhi trai va ndng do Lactat mau giira hai nhém
bénh nhan. Chi s6 VIS cao nhat tai thoi diém sau mé 6 gio 1a 14,5.

- Siéu am tim sau phéu thuat thdy h nhe van 3 1a va van DMP chiém
cha yéu 48(58,5%) va 42(51,2%) bénh nhan. Hg van 2 14 niang c6 1 bénh
nhan va hé van 2 la nhe ¢6 10(12,2%) bénh nhan. 5(6%) bénh nhan co ton
lru thong lién that phan mang va phan co. Hep nhanh dong mach phol co
4(4,9%) bénh nhan. Sau mé chirc ning thét trai EF, chi so khoi that trai,
LVPWd trong gidi han binh thuong.

Bdng 3.18: C4c bién ching sau phdu thugt

Bién chitng S6 bénh nhan Tilé %
Chay mau sau md 9 10,9
R&i loan nhip 11 13,4
Tran dudng chap 1 1,2
Liét co hoanh 2 2,4
Nhiém tring xuong tic 2 2,4
Nhiém tring vét mo 3 3,6
Nhiém tring bénh vién 25 30,5
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- 26(32.1%) bénh nhan c6 tén thuong than cip va 30(36,6%) bénh
nhan c6 diéu tri tham phan phic mac trong 48 gio sau phau thuat.
3.3.3 Két qua diéu tri phdu thudt chuyén géc dgng mach

- Ti Ié tr vong sau phau thuat chiém 8,5%(7/82).Nguyén nhan tir vong
bao gém suy chirc nang that trai, nhidm tring xwong uc, liét co hoanh, hep
nang 2 nhanh dong mach phoi,nhiém tring bénh vién.

3.4 Céc yéu t6 lién quan dén két qua diéu tri xau

C06 30/82(36.5%) bénh nhan cd két qua diéu tri xau.

3.4.1 CAc yéu 16 trieéc phdu thudt lién quan téi két qud diéu tri xau

Bing 3.21: Céc yéu té dich té, lam sang lién quan t6i két qua diéu tri

Chi s6

Két qua diéu

Két qua diéu

tri tot tri xau p
N=52 N=30
Tuoi vao vién (ngay)
Trung vi 24,5 2,5 <0,01
(TG phén vi) (6,5-49) (1-20)
Tudi phau thuat (ngay)
Trung vi 44 27,5 <0,01
(Tw phan vi) (25-64) (20-34)
Tudi xuat hién triéu ching (ngay)
Trung vi 1 1 <0,05
(Tw phan vi) (1-18) (1-2)
Can ning khi phau thuat (kg)
Trung vi 35 3.15 <0,05
(Tw phan vi) (3,25-4,0) (2,8-3,6)
Thé bénh n(%)
- TGA-IVS 29(58,8) 19(63,3) >0,05
- TGA-VSD 23(44,2) 11(36,7)

- Bénh nhan c6 két qua diéu tri xéu c6 chi s6 LVPWd thap hon
(p<0,05). Khodng c6 su khac biét gitra 2 nhém vé hinh thai that trai, EF va

chi s6 khdi that trai.

- Ti 1¢ bénh nhan c6 phé véch lién nhi trong nhom két qua diéu tri xau
cao hon nhom ket qua dicu tri tot: 76,7% so véi 50% vei p<0.05.
3.4.2 Cac yeéu to trong phau thudt lién quan dén két qud diéu tri xau
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Bing 3.25: Céc chi sé trong phéiu thudt lién quan tdi két qua diéu tri

] Két qua diéu | Két qua dieu
Chi so tri tot tri xau p

n=52 n=30
Thei gian phiu thuat (pht) (30365_3200) (30%?280) >0,05

e , 176 210
Thoi gian THNCT (phut) (160-212) (160-273) <0,05

o , 126 138
Thoi gian cap DPMC (phut) (110-142) (110-150) >0,05
Thoi gian chay may hé tro (phat) (303_542) (3;073) <0,05
M& nguc sau mo n(%) 26(50) 26(86,7) <0,01
Sbc dien n(%) 4(7,8) 1(3,3) >0,05
Tao nhip tam thoi n(%) 2(3,9) 4(13,3) >0,05
- Khéng c6 sy khac biét vé hinh thai dong mach vanh giira hai nhém

két qua diéu tri tt va két qua diéu tri xau.

3.4.3 Céc yéu t6 sau phdu thudt lién quan téi két qua diéu tri xdu

Bdng 3.27: Chi sé VIS sau mé 48 gi¢ lién quan téi két qud diéu tri

Chi sé VIS Két qua diéu tri tot | Két qua diéu tri xdu | p
n=52 n=30
VIS ngay sau md 12,5 (10-17,5) 16,3 (12,5-18,5) <0,05
VIS sau md 6 gio 12,8 (11,8-17,5) 16,5 (12,5-20) >0,05
VIS sau mé 12 gio 12,5 (10-15) 15 (12,5-20,5) <0,05
VIS sau mo 24 gid 12.5 (10-15) 15 (13,5-22,5) <0,01
VIS sau md 48 gio 11.5 (10-12,5) 17,5 (12,5-275) | <0,01

- Chi 50 VIS tai thoi diem sau mo 24 gio c6 gia tri tién luong den ket
qua diéu tri xau véi AUC 0,74; d6 nhay 73%, do dac hiéu 65,3 % tai diém

cit c6 gia tri VIS 1 15.

Bdng 3.28: Lactate mau sau mé 48 gi¢ lién quan téi két qud diéu tri

Két qua Két qua
Lactate mau diéu tritét | diéutrixau | p
n=52 n=30
Lactate mau ngay sau mo 2.9(1,8-3,)5) | 3.7(2,8-4,6) | <0,01
Lactate mau sau mo 6 gio 1,4(1,1-19) | 2,8(1,8-4,1) | <0,01
Lactate mau sau mo 12 gid 1,3(1,1-20) | 2,2(1,6-3,2) | <0,01
Lactate mau sau mo 24 gid 1,2 (1,0-1,6) | 2,2(1,5-3,6) | <0,01
Lactate mau sau mo 48 gio 1.0 (0,8-1,3) | 1.3(1,0-2,0) | <0,05
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- Nong ¢ Lactate mau tai thoi diém sau mé 12 gio c6 gia tri tién
luong dén két qua diéu tri xau véi AUC 0,72; do nhay 80 %, do dac hiéu
61,2% tai diém cit co gia tri Lactate la 1,6 mmol/I.

- Thoi gian déng xwong ¢ va nhidm trang bénh vién & nhom két qua
diéu tri xau cao hon: 48 gid so V4i 27 gio va 48,3% so Véi 21,2%
(p<0,05). AKI ciia nhém két qua diéu tri xiu cao hon nhom két qua diéu
trj tot voi p = 0.08
3.4.4 Phén tich da bién céc yéu té lién quan téi két qud diéu tri

Béng 3.34: Phén tich da bién céc yéu té lién quan téi két qud diéu tri

Chi sb OR | 95%Cl p
LVPWd trudc mo (mm) 0,36 | 0,15-0,88 | 0,025
Thoi gian THNCT (pht) 1,8 | 1,18-2,88 | 0,007
Chi s6 VIS sau m6 24 gid 1,1 1,0-1,28 0,045
Nong do Lactate sau mo 12 gid 29 | 1,24-698 | 0,014
(mmol/l)

3.5 Két qua kham lai sau phau thuat

- Bénh nhan kham lai sau 6 thang c6 muc tang can trung binh 1a 4,4 +
1,5 kg (1,8kg-7,6kQ).

- Ti 18 suy tim do | chiém 97,7% (43/44), do 1l chiém 2,3% (1/44),
khdng c6 bénh nhan suy tim do 111 va do V.

- Siéu &m tim theo d&i 6 thang sau phau thuat thdy hinh théai va chic
nang thét trai & gidi han binh thuong, hd van nhi that va van dong mach ¢
muc d6 nhe va khdng tién trién. 1 truong hop 6 shunt ton Iuu thong lién
thit phan mang da ty dong sau md 3 thang, 2 trudng hop shunt ton luu
thong lién thit phan co nhé van ton tai sau 6 thang. 2 trudng hop hep
nhanh d6ng mach phéi nhe sau 6 thang khdng tién trién thém.

CHUONG 4. BAN LUAN

4.1.Pgc diém chung ciia bénh nhan nghién ciu
4.1.1.Dgc diém dich té hoc ciia bénh nhan nghlen ciru

Benh nhén trong nghlen ctru ¢6 tudi nhap vién sém : tudi nhap vign trung
vi la 12 ngay (0-132 ngay). Nghlen cuu cua Kim J.W tai Han Qu0c cho thay
tudi nhap vién trung vi 1a 6 ngay va cua Sarris G.E tai chau Au c6 tudi nhap
vién trung vi 1a 10 ngay. Bénh nhan TGA-IVS ¢6 tudi nhap vién sém hon
bénh nhan TGA-VSD: 9,5 ngay S0 voi 26 ngay (p<0, 05) Ti 1€ nam/nix la
2,4:1. Biéu nay phi hop vai cac nghién ciu trén thé giGi co ti 1é nam/nit dao
dong tr 1,5-3,2: 1.
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4.1.2.Djc diém 1am sang

Can nangtrung binh 1a 3,49 kg (2,1 dén 5 ,5kg). Bénh nhan ddo goc dong
mach thuong ¢ can nang cao va ti 1& dé non thap. Naeye va cong su thiy can
nang cua tré dao gbe dong mach bang 103% so véi can nang tré binh thuong.
Ly do 13 méau cuaa tuan hoan phéi va dong mach chi xudng duoc cung cap boi
méu tinh mach rén tré' vé qua 156 bau duc ¢ nong dé duong cao hon so Voi
bao thai binh thuong.

Tudi xuat hién triéu chiing tap trung tir 1 ngay dén 12 ngay tudi. Bénh
nhan TGA-IVS xuit hién triéu ching som hon bénh nhan TGA-VSD: 1 dén 7
ngay tudi so véi 1 dén 25 ngay. Ly do vao viénchu yéu 1a suy hd hap (46,4%).

Biéu hién 1am sang chu yéu la tinh trang tim voi SpO2 14 66,7+12,7% va
ti 1& bénh nhan suy hd hap phai tho may 1a 19,5%, suy tim trung binh (35,4%)
va suy tim nang (20,7%).
4.1.3.Siéu am tim ) )

Trong nghién ctru caa chung toi thay chi s6 EF khi nhap vién co gia tri
binh thudng va khong 6 su khac biét vé chi s6 EF gitra hai nhém TGA-IVS
va TGA-VSD.Céc nghién ctu khac cho thay hinh théi thét tréi tuy bién doi
nhung chi s6 EF van chua thay ddi nhiéu.Hinh thai that trai tuyp 1 chiém
87,7%. Nhém bénh nhan TGA-IVS c0 ti I¢ hinh théi that trai bt dau thay doi
cao hon nhém bénh nhan TGA-VSD (p=0,07). Chi sb khéi that trai trung binh
va LVPWd trung binh ciia nghién ctu 13 61,7 + 19,2 g/m?va 3,8 + 1mm. Chi
s6 khoi thét trai va LVPWd ¢ nhém TGA-VSD cao hon céc bénh nhan TGA-
IVS (p < 0,05) la do that trai luon duoc lam viéc vai &p luc cao nho viéc tron
méu qua I3 thong lién that. Nhur vay cac bénh nhan trong nghién ctu c6 chic
ning that trai dap tmg duoc yéu cau khi tién hanh phiu thuat chuyén goc dong
mach.
4.2.Két qua pha vach lién nhi

Pha véch lién nhi dugc tién hanh trén 49/82 bénh nhan trong nghién cau
chiém ti ¢ 59,8%. Ti lé thanh cong chiém 91,8% (45/49), khéng c6 bénh nhan
tir vong sau can thiép. Nhém bénh nhéan pha vach va khéng pha vach lién nhi
khong c6 sur khéc biét vé can nang.Ti 1é bénh nhan TGA-IVS trong nhém pha
vach lién nhi cao hon nhom khong pha vach lién nhi (p<0,05). Nhu Vay phan
I6n cac bénh nhan dao gbc dong mach c6 vach lién that nguyén ven can pha
véch lién nhi do thleu 6 xy mau, lugng mau tron cha yéu phu thuge vao tron
mau tang nhi va tAng dong mach. Cac bénh nhan trong nhom pha vach lién
nhi c6 tudi Xuat hién triéu ching va tudi nhap vién sém hon, SpO2 thap hon,
cac mirc d6 suy hd hap va suy tim déu biéu hién niang hon so véi nhém khong
phéa vach (p<0,05).

O xy méu duoc cai thién rd rang sau pha vach: Sa02 1a 72,9 + 14,4 % so
vaGi 41,3 £ 15,8 %, PaO2 la 35,4 + 8,8 mmHg so vai 20,7 £ 6,4 mmHg (p<
0,01). Song song Vi viéc cai thién 6 Xy trong mau, nghién ctru ciing thay tinh
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trang nhiém toan va tudi M&u c4c tang trong co thé ciing tién trién tét sau khi
pha vach: pH sau pha vach la 7,37 + 0,07 va Lactate mau sau pha vach 6 gio
1a 3,9 + 2,6 mmol/l (p<0,01). Nghién ciru thay duong kinh théng lién nhi sau
pha vach la 6,9 + 1,2 mm so véi trudc pha vach 3,3 +£ 0,8 mm (p < 0,01).
Sa02 cua bénh nhan s& khong dugc cdi thign neu 15 bau duc nho 1am han che
tron mau ¢ tang tdm nhi. Chinh vi vy, chi dinh phd vach lién nhi 1a rat can
thiét trong cac truong hop 16 bau duc han ché.

Nghién cau cta ching t6i chia cac bénh nhan phéa vach lién nhi thanh 2
nhém thanh cong va that bai. Trong nghién ctru cua chdng toi khong co bénh
nhan tir vong sau pha vach, c6 4 bénh nhan can phau thuat chuyén gdc dong
mach cdp ciu sau pha vach. So sanh cac ddc diém 1am sang truéc pha véach
lién nhi gitta 2 nhom thanh cong va that bai khong co su khac bi¢t giita 2
nhém vé thé bénh. Tuy nhién chlng ti nhan thay 100% cac bénh nhan trong
nhom pha vach lién nhi that bai 1a bénh nhan dao goc dong mach c6 vach lién
that nguyén ven. Nghién ctu cua Hiremath cho thdy c6 su khac biét voi
p=0,014 V& thé bénh trong d6 nhoém phd vach lién nhi that bai o ti I¢ bénh
nhan TGA-IVS chiém 92,5%.Tim hiéu cac yeu t6 trude can thiép la SpO2,
tinh trang hd hap, murc do suy tim va cac chi s6 danh gia chirc nang that trai
lién quan dén két qua thanh cong va that bai, ching t6i khong ‘thay sy lién
quan c6 ¥ nghia thong ké. Nghién ctiu cua Hiremath G cho thay chi 30 EF
khong thay doi trudc va sau pha vach, tac gia cling khong tim thdy mdi lién
guan giira cac yéu to trude can thlep t6i két qua pha vach lién nhi.Mic du
nong do Lactate mau sau can thiép glam S0 Voi trude can thiép nhung khong
c0 su khac bi¢t gitra 2 nhom thanh cong va that bai.Nghién ctu cua ching toi
thdy nhdm pha vach thanh cong cd két qua SaO2 méu sau phé véch 6 gio va
Pa02 sau pha vach 6 glo cao hon ¢ nhom pha vach lién nhi thanh cong: 80%
S0 Vi 46% (p<0,01) va 35mmHg $0 V6i 24mmHg (p=0,06). Diéu nay ching
t6 cac chi s6 Sa0O2 va PaOz2 la cac chi so thay d6i sém dé danh gia higu qua
sau pha vach lién nhfi, nong do Lactate mau sau pha véach chua tré vé binh
thuong trong vong 24 gio. Chung toi cling nhan thiy nhém pha vach lién nhi
thanh cong c6 duong kinh thong lién nhi sau pha vach 16n hon nhém pha
vach lién nhi that bai: 6,9mm so vai 5,2mm véi p<0,01 .Trong bénh dao gbc
dong mach van co cac truong hop da duoc pha vach lién nhi nhung khong cai
thi¢n duoc 6 xy trong mau thuong do cac nguyén nhan nhu suy chirc nang
tam truong | that phai, ting 4p dong mach phéi anh hu:o’ng viéc tron mau gitra
hai vong tuan hoan va cin nguyén do glam tudi méau to chirc.Nghién cau cia
chling tdi c6 4 bénh nhan sau phé vach c6 duong kinh thong lién nhi 14 5,2mm
nhung nong do 6 xy mau van thap va nhlem toan chuyén hoa kéo dai. Chung
toi da quyet dinh phau thuat chuyen gdc dong mach sém cho cac bénh nhan
nay v6i muc dich thiét 1ap lai tuan hoan sinh 1y binh thudng s& cai thién 6 xy
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trong mau ciing nhur viée tudi mau to chirc dugc tot hon. Két qua cho thay ca
4 bénh nhéan déu duoc ctu séng sau phau thuét chuyén goc dong mach.

Phan tich hdi quy cac yéu tb truéc va sau can thiép pha véach lién nhi,
nghién ctu ching toi thdy SaO2 sau can thiép 6 gic‘y va duong kinh thong lién
nhi sau phé vach 1 2 yéu t sém c6 gia tri danh gia két qua diéu tri: néu bénh
nhan sau pha vach co chi s6 Sa02 66-84%, dudng kinh thong lién nhi sau pha
véch 6,4-7,4mm s& cho két qua pha vach lién nhi thanh céng. Nghién ciru nay
phu hop vai nghién ctu cua Leanage thdy SaO2 ting 15% sau pha vach c6 y
nghia tién dodn khd ndng song sau phé vach. ‘

Nham tranh cac bién chang khi can thlep, chung t6i chd y viéc dudi khi
khi dira bong qua bd mé dudng mach mau nham tranh bién chung tac mach
do khi. Chling ti diing bong pha vach lién nhi Z5 1a bong c¢6 wu diém c6 thém
1 rénh ph|a trong bong do vay chlng t6i co thé dung day dan ho tro di qua 16
bau duc va kiém tra dugc vi tri cua bong trong nhi trai bang thuéc can quang.
Piéu nay di giup ching t6i tranh duoc cac bién chang ton thuong tim. K¥
thuat giat bong pha vach ciing ; rat quan trong: bong nén dugc bom dan trong
nhi trai két hop kéo nhe vé gan vach lién nhi tranh bong c6 the di chuyén
xudng that trai, bong duoc giat theo cach lic cb tay kéo bong vé nhi phai,
tranh dung siic manh cua céach tay kéo bong sé c¢6 nguy co kéo bong xudéng
sau va gdy rach tinh mach chu dudi.

4.3. Ket qua | phau thuat chuyén géc dong mach

Tudi phau thuat trung vi 1a 35 ngay dao dong tir 3-154 ngay trong d6 tudi
phau thuat trung vi ciia bénh nhan TGA-IVS la 31 ngay, cia bénh nhan TGA-
VSD la 50 ngay. Céc nghién ctu cho thay tudi phau thuat cd khoang dao
dong 16n do phu thudc vao tudi nhap vién, ti 1é bénh nhan TGA-VSD trong
nhom nghién cau.
4.3.1.Két qud trong phau thugt chuyén géc d‘ong mach
4.3.1.1.Twong quan giita cac dong mach lén va glal phau dong mach vanh

Cac dong mach Ién c6 tuong quan chu yéu l1a chéch phai (42, 7%) va
twong quan truéc sau (45,1%). Nghién cau cia Massoudy nhan thdy moi
twong quan giita cac dong mach 16n 1a yéu t6 quyét dinh hinh thai dong mach
vanh. Nghién ciu cta chdng t6i thdy dong mach vanh di trong thanh dong
mach chu 0 ti 1€ 4,9% va 100% céac bénh nhan nay c6 twong quan cac dong
mach I6n chéch phai. Dong mach vanh bat thuong ¢ 1 15 vanh chiém ti 1¢
8,5% va 57,1% cac bénh nhan nay c6 trong quan dong mach l6n song song.
4.3.1.2. Bac dzem chay may THNCT trong phdu thugt chuyengoc dong mach

Céc chi s6 caa THNCT trong nghién ciru kéo dai hon so véi céc béo céo
trén thé gisi: thoi gian THNCT la 206 + 94 phut va thoi gian cip PMC 1a 130
+ 31 phdt. Trong nghién ctu caa Fricke thoi gian chay THNCT la 164,9 phut
va thoi gian cap DMC 1a 88,4 phit.Phan tich cac chi s6 chay may THNCT
theo hinh thai dong mach vanh, thdy nhém dong mach vanh bét thuong c6 1
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15 vanh c6 thoi gian phau thuat, thoi gian THNCT va thoi gian cap DMC cao
hon 3 nhoém con lai. Sy khac biét nay c6 thé giai thich do trong bét thuong
dong mach vanh c6 1 16 vanh _tuong quan gilta 2 dong mach chu yéu la song
song Vi vay Vviéc chuyen va trong lai dong mach vanh s& khé khan hon khién
thoi gian THNCT va thoi gian cdp DMC kéo dai. Cic tic gia khac ciing thay
rang ky thuat trong lai dng mach vanh cho cac trudng hop bat thuorng dong
mach vanh ¢ 1 15 vanh la thir thach cho cac phau thuat vién va la yéu to nguy
co tlr vong sém sau phau thuat.

4.3.2. Két qua hol sitc sau phdu thuat

4.3.2.1. Bdc diém hoi sirc sau phau thUat

Thoi gian thé may sau phau thuat 1 84 gio va thoi gian dung thudc van
mach 12 94 gi& chung to cac bénh nhan van can duy tri thudc van mach hd trg
mét thoi gian sau khi cai dugc may thd. Nghién ciru chang t6i twong tu Vai
cé4c tac gia Bisoi: bénh nhan phai hd tro thudc van mach sau cai may tho trong
vong 24 gio.

Dién bién hdi stc sau phau thuat cia 2 nhém pha vach lién nhi va khong
pha vach lién nhi treée phiu thuat ching toi thdy khong co su khac biét vé
thoi gian ding thudc van mach, thoi gian nam hdi sirc ciing nhu cac chi s6
theo di sau phau thuat nhu 4p luc nhi trai, ndng do lactate méu sau mé 48
gio. Tuy nhién céc bénh nhéan pha véch lién nhi c6 tinh trang hé hip va mirc
do suy tim ning cao hon, mic du pha vach lién nhi khong lién quan dén ti 18
tir vong sau mo nhung van can hd tro thd may dai hon va ¢ chi sé VIS cao
hon. Nghién ciru cho thdy nhém bénh nhén c6 pha vach lién nhi c6 thoi gian
the may sau mé cao hon: 99 gior so VGi 75 gio va chi s6 VIS 48 gio sau mo
cao hon.Chi s6 VIS ¢ gid trj cao nhat Ia 14,5 tai thoi diém sau mé 6 gio, diéu
nay la do hoi chimg cung lugng tim thap thuong xay ra sau phau thuat 4-6 gio
Vi chirc ndng co bop cua tim giam. Ndng d6 Lactate mau cao nhat ngay sau
mé 3,1 mmol/l, ndng do lactate mau dao dong trong 12 gior sau mé tiép theo
va giam dan sau mé 24 gio. Nong do Lactate méau tang ngay sau khi ra hoi
sic chu yéu lién quan dén qué trinh phau thuat trong mé, dic biét 1a tré so
sinh vi thoi gian phau thuat va chay may kéo dai, cic dap tmg viém va ting
tinh tham thanh mach sau chay may s& lam ting nguy co thira dich , giam tudi
mau t6 chac sau md.Nghién ciu cia Xi Wang va cia Kim J.W ciing thay
rang chi s6 VIS c6 lién quan chit ché véi ndng do Lactate méau va co y nghia
tién doan thoi gian diéu tri tai khoa hdi suc.
4.3.2.2. Siéu &m tim sau phau thugt

Siéu am tim sau phau thuat trong nghién ciu cho két qua kha quan. Cac
bénh nhan déu c6 chirc nang EF, chi s6 khéi that trai va LVPWd & gia tri binh
thuong sau phau thuat.Ti 1 bénh nhan hé van dong mach chi nhe chiém
13/82 (15,9%) va co6 1/82(1,2%) bénh nhé&n ha van dong mach chu trung binh.
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Nghién ctu cua Fricke c6 ti 1 ho van dong mach chu nhe sau mé 12 25,6% va
0 1,1% ho van dong mach chu trung binh. Nguyén nhan gay hé van dong
mach chi méi sau mé 1a do kich thuée dong mach chu méi I6n hon dong
mach chi cii va hién twong dan gc dong mach chu ngay sau mo. Ti 1é ho van
2 la cta ching t6i cao hon nghién ctru cua c&c tac gia trén: 12,2% so vai
2,8%. Dic biét chung t6i ¢6 1 truong hop hé van 2 1a nang sau phau thuat,
phan tich can nguyén hé 2 la nang chling ti nhan thay c6 thé do suy chuc
nang that tréi, hau qua cua viéc trong dong mach vanh gay thiéu méau co tim,
roi loan van dong thanh thét trai gay that trai dan. Ti I& hep nhanh dong mach
phdi trong nghién ctu 1a 4,9% (4/82) véi chénh ép tir 25- -35 mmHg. Nghién
cliu clia chiing t0i c6 1 trudng hgp hep nhanh déng mach phoi tién trién thanh
hep nang duoc phét hién sau phau thuat 2 tuan. Nguyén nhén thuong do viéc
tao hinh dong mach phol bang mang tim tudi, néu miéng va qua Ién sé gay
x0an van dong mach phoi va gay hep nhanh dong mach phdi.
4.3.2.3. C4c bién chiing sau phau thugt

Trong nghién ctiu cta ching tdi c6 9/82 (10,9%) ¢ chay méu sau phau
thuat tuy nhién sau khi truyén cac ché pham mau, khong c6 bénh nhéan phai
phau thuat lai dé cam mau. Nghién ciu caa Karkouti ¢6 ti 1& chay mau sau
phau thuat chiém 9,7%.R4i loan nhip sau md gap 13,4% bao gom ngoai tam
thu, con nhip nhanh trén that, nhip nhanh phtc bo ndi (JET) c6 anh huong
huyét dong. 6 bénh nhan c6 ri loan nhip JET xir tri ban dau caa ching i 1a
ha nhiét, bao ddm du thé tich long mach va han ché t6i da str dung céc thudc
van mach catecholamine, trudng hop khong dép tng s& truyén thudc
Cordarone két hop sir dung may tao nhip tam thoi tai tao lai su dong b gitra
tam nhi va tam that. 3 bénh nhan ngoai tim thu dap tng voi diéu tri bang
Lidocain va 2 bénh nhan c6 con nhip nhanh trén that diéu tri béng Cordarone.
Cac bénh nhan trong nghién ctu dap ang t6t v6i diéu tri va khong tai phét
trong thoi gian nam vién.Bién chung liét co hoanh ¢ 2(2,4%) bénh nhan, day
la mot bién chimg 1am ting thoi glan thd may caa bénh nhan. Cac bénh nhan
dugc phét hién liét co hoanh khi cai may khong thanh cong két hop vom hoanh
dang cao trén phim chup X quang, siéu am khong thdy di dong co hoanh.

Nghién ctu cua ching toi co ti I¢ nhiém tring bénh vién chiém 30,5%
trong d6 bao gom 23 bénh nhan viém phol do thé may va 2 bénh nhan nhiém
tring mau cd két qua ciy noi khi quan va cdy mau dwong tinh véi cac cin
nguyén chinh la Kilesiella (28%), Acinetobacter (16%), Pseudomonas
aeruginosa (12%) va Staphylococcus aereus (12%). Trong 50 25 bénh nhan
nhiém tring bénh vién c6 3 bénh nhan nhiém trung Vet mé va 2 bénh nhan
nhiém tring xuong uc, cac bénh nhan nay co két qua cay noi khi quan duong
tinh nhung két qua Cay dich tai vét mé va xwong tic khéng phat hign thay Vi
khuan. Bénh nhan nhiém tring xuong trc dugc phét hién khi thdy co diu hiéu
bap bénh xwong tc va chay dich qua xuong tc. Bénh nhan dugc diéu tri 1am
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sach xwong tc, khau phuc hdi va dat 3 dan luu dugc hat véi ap luc am bao
gom khoang mang ngoai tim, dudi xwong tc va dudi da phia trén noi xuong
tre duoc phyc hdi,

43.3. Két qud diéu tri phdu thugt chuyén géc dgng mach

43.3.1. Két  Qud diéu tri chung

Ti I¢ sdng s6t sau phau thuat chiém 91,5% (75/82). C6 7 bénh nhan tir
vong trong nghién ciu chiém 8,5%. Nghién ciu cia ching toi twong tu Cac
nghién ciu khéc trén bénh nhan sau phau thuat chuyén goc dong mach co ty
& tir vong som tir 2,9% dén 11,4%. Tuy nhién néu so sanh két qua phau thuat
chuyén gdc dong mach tai Bénh vién nhi trung wong tir 2006-2009, ti I8¢ tur
vong giam tir 35,7% xubng 8,5%. Trong s6 7 bénh nhan tir vong, nguyén
nhan chi yéu 1a suy chirc ning that trai chiém 42,8% (3/7 bénh nhan) do lién
quan dén bién ¢ chuyén dong mach vanh trong phau thuat va hé van chu tién
trién nang dan sau mo.

Bién ching nhidm triing sau phau thuat tim mach 1a yéu t6 1am tang ti 18
tir vong. Trong nghién ctru ¢6 3 truong hop tir vong do nhiém tring bénh vién
gom 1 bénh nhan nhiém tring xuong e duoc chan doan mudn,1 bénh nhan
liét co hoanh phai tho may kéo dai, 1 bénh nhan viém phéi do tho méy. Céc
bénh nhan nay déu tir vong trong bénh canh sc nhiém khuan.
4.3.3.2. CAC yéu 16 lién quan dén két qua diéu tri xau

Trong nghién ctu cua chdng toi c6 36,5% (30/82) bénh nhan c6 két qua
diéu tri xdu. Phan tich cac yéu té lién quan dén két qua diéu trj tot va xau
chiing t6i thay nhém c6 két qua diéu tri tot co can niang cao hon: 3,5kg so voi
3,15 kg vai p<0,05. Nghién ctu cua chling t6i phu hop véi cac nghién cau
khac cho thay yeu t6 can nang lién quan dén tinh trang bénh sau phau thuat do
tré can nang thap co thé dé anh huong boi nhidu yéu t6 va tién hanh phau
thuat yéu cau nhiéu kinh nghiém. Nghién ctu thay c6 su khéc biét vé tudi vao
vién va tudi phau thuat gitra 2 nhom diéu tri: Nhom két qua diéu tri xau co
tudi vao vién sém va tudi phau thuat sém hon véi p<0,01. Nghién ctu cua
Anderson B.R trén bénh nhan dao gc dong mach trudc 5 ngay tudi cho thay
ti 1¢ tir vong chung 1a 1,4% va néu bénh nhan phau thut sau 3 ngay tudi thi ti
& tir vong s& ting 47% Nghién ciru cia ching toi khac cic tac gia trén thé
giGi ¢4 thé do con thiéu kinh nghiém vé phiu thuat, chay may THNCT, hoi
sic sau md cho bénh nhan so sinh sau phau thuat hay c6 thoat dich thanh
mach, rdi loan dong mau khi thoi gian THNCT kéo dai, hoi ching cung
lugng tim thap yéu cau dé mé nguc va thoi gian thd may dai hon.Ching toi
khong thy su khac nhau vé mirc d6 suy tim va chirc ning that trai trudc phau
thuat véi két qua didu tri. Tuy nhién ching tdi thdy nhom co két qua diéu tri
t6t c6 chi s6 LVPW trong siéu 4m tim trudc phau thuat cao hon (p<0,05).
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Céc tac gia trén thé gigi nhin manh rang, viéc xac dinh dudng kinh cua thanh
sau thét trai 1a chi s6 quan trong va don gian vi day 1a chi s danh gia kha
niang chiu dung &p luc cua that tréi.Nghién cau cua tac gia Nakazawa va
Tooyama cuing nhan xét thay cac bénh nhan c6 chi s6 LVPWd >4mm c6 két
qua tot hon sau phau thuat chuyén gdc dong mach.Nghién ciru caa ching toi
c6 két qua twong ty Voi cac tac gia, cac bénh nhan co két qua diéu tri tdt co
LVPWA la 4,06 mm so véi nhém c6 két qua diéu tri xau 1a 3,51 mm. Mot
trong nhimg thay d6i I6n nhat sau phau thuat 1a sy thay doi hau ganh cua 2
that dac biét 1a that tréi, vi vay cac bénh nhan cé chi sé LVPWAd thap s& c6
nguy co mét bl néu sau mé ¢ kém theo céc bién chiing khac anh huong dén
huyét dong nhu réi loan nhip, chay méu mé hay nhiém tring sau mo.

Mic du phan tich c&c chi sé thoi gian trong chay may THNCT khdng co
su khéc biét khi so sanh voi hinh thai dong mach vanh, cac chi sé thoi gian
trong chay may dai hon so véi cac nghién ciu khac, chiing toi thiy cé su khéc
biét vé thoi gian THNCT véi p=<0,05 giita hai nhom két qua diéu tri tot va
két qua diéu tri xau. Trong cac nghién ciru khac ciia Lalezari va Stoica ciing
thdy thoi gian THNCT ciing c6 su khac biét vai p<0,01.

Chi sb VIS va ndng d6 Lactate méu tai ca 5 thoi diém sau phau thuat 48
gio déu co su khac biét gitra 2 nhom két qua diéu tri. Gié tri VIS tai thoi diém
sau phau thuat 24 gio va ndng do Lactate méu tai thoi diém sau phau thuat 12
gid c0 gié tri tién luong dén két qua diéu tri xau véi AUC, do nhay, do dic hiéu
lan Tuot 12 0,74, 73%,65,3% va 0,72, 80%, 61,2% vdi diém cit twong tng 1a 15
va 1,6 mmol/l. Nghién ctu cua Suzette. M. P va cong su ciing cho thiy ting
lactate mau 6 gio sau phau thuat lién quan mat thiét vai thoi gian the may kéo
dai, thoi gian nam hoi strc kéo dai va diem VIS cao (r=0,63; p < 0,001).

Viée dé mé nguc sau md 1a mét bién phap didu tri cho cac truong hop sau
phau thuat ¢ chic nang tim kém hodc ¢6 nguy co xuét hién hoi ching cung
luong tim thap. Vi vay viéc dé mé nguc va déng nguc muon sé& lam ting nguy
co nhiém triing sau phau thuat. Nghién ciu cta ching toi nhom bénh nhan két
qua diéu tri xau co ti 1&é & md nguc sau phau thuat cao hon, thoi gian déng
nguc dai hon ciing nhu ti 1§ nhlem tring bénh vién cao hon (p<0, 05)

Sau khi phan | tich cac yéu t6 lién quan trude mo trong md va sau md toi
két qua diéu tri xdu, chung t6i thu duoc cac bién s6 co y nghia thong ké nhur:
tudi vao vién, tudi phiu thuat, can ning, LVPWd truéc mo, Thoi gian
THNCT, chi s6 VIS sau mé 24 gio, Lactate mau sau mé 12 gio... Tién hanh
phan tich hdi quy logistic da bién ching toi nhan thiy cac yéu t6 c6 lién quan
chat ch& t6i két qua diéu tri xdu 1a LVPWA trugc phau thuat, Thoi gian
THNCT, chi s6 VIS sau mé 24 gid va ndng d6 Lactate méau sau mé 12 gio.
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4.4. Két qua kham theo di sau méd

Céc bénh nhan sau phau thuat c6 két qua phat trién thé chat tot.Can nang
cta bénh nhan sau md 6 thang ting trung binh 13 4,4 + 1,5 kg dao dong tir 1,8
kg dén 7,6 kg. C6 97,7% (43/44) bénh nhan khong c6 triéu chimng 1am sang
trong thoi gian theo doi 6 thang. Nghién cau chi c6 1 bénh nhéan suy tim d6 |1
theo phan loai ciia Ross, day 1a bénh nhan con ton luu thong lién that phan co
sau phau thuat va dugc kiém soét bang thuédc loi tiéu.Nghién cau cua chlng
t6i thay 100% bénh nhan cé nhip xoang trén dién tim d6, khéng ghi nhan thay
truong hop nao phai nhap vién do cac bién chimg rdi loan nhip hay suy tim do
thiéu méau co tim. Két qua trén ciing phu hop vai két qua siéu am tim sau mo
6 thang thay cac bénh nhan trong nghién ctru déu cd chi s6 EF, chi s khéi
that trai va hinh thai that trai ¢ gia tri binh thuong. Nghién ctu chi s6 LVPWd
sau khi ra vién thiy sau 1 thang chwa co su khéc biét véi siéu am tim ngay sau
phau thuat. Tuy nhién sau 3 thang phau thuat, chi sé LVPWd ting dan theo
thoi gian. Nghién ctru cua chiing t6i twong tu voi nghién cau ctia Tooyama.

Siéu 4m tim danh gi4 ton thuong ton luu thiy 1 bénh nhan ton luu thong
lién that phan mang da ty bit sau phau thuat 3 thang. Mic do ho van chii nhe
chiém 37%, khéng c6 bénh nhan ho van dong mach chu trung binh va nang.
Nghién ciru coa céc tac gia trén thé gigi thi ty 16 cia hd nhe van dong mach
chii sau mé chuyén gdc dong mach vao khoang 35%, hé mac do trung binh
dén nang 1a 5%. Ti I& hd van dong mach phdi trong nghién ctiru cao hon so
VGi cac nghién ciu khac: hé van dong mach phéi nhe chiém trén 70% va c6
2% bénh nhan ha van dong mach phéi trung binh, khéng ¢ bénh nhan hé van
dong mach phdi nang.Nguyén nhan 1a do su khac nhau vé kich thuéc gitra
gdc va than dong mach phdi, thuong ton van trong qua trinh cit cic 4o dong
mach vanh, dic biét 1a truong hop dong mach vanh di trong thanh 16 d6 vao
sat véi mép cua van dong mach chu cii.

KET LUAN

1. Két qua pha vach lién nhi bing bong

- C6 49/82 (59,8%) bénh nhan can can thiép cap ciu pha vach lién nhi
bang bong bao gom 36 bénh nhan dao gbc dong mach cd véch lién that
nguyén ven va 13 bénh nhan dao gbc dong mach c6 théng lién that.

- Bénh nhan dao géc dong mach dugc pha vach lién nhi c6 cac triéu
chimg 1am sang nang biéu hién sém: tudi nhap vién 1a 10 ngay véi cac biéu
hién 1a tim (SpO2 63,8+13.2%), suy hd hap nang phai thd méy (30,6%), suy
tim mirc do trung binh va ning (69,3%). Can Iam sang c6 biéu hién giam & xy
trong mau nang (PaO2 20,7+6,4mmHg), ting nong do Lactate mau (5,6+4,5
mmol/l), duong kinh thdng lién nhi nho (3,3+0,8mm).
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- Can thiép pha vach lién nhi c6 vai trd quan trong trong diéu tri tam thoi
va c6 higu qua cao: 45/49(91,8%) bénh nhan pha vach lién nhi bang bong
thanh cong, khéng ¢ bénh nhan tir vong va bién ching sau can thiép.

- C6 2 yéu t6 co gia tri danh gia som két qua pha vach lién nhi bang bong
la Sa02 sau phé vach 6 gio (OR=0,8; p=0,01) va duong kinh thong lién nhi
sau pha vach (OR=0,05, p=0,01).

2. Két qua diéu tri s6m va mot sé yéu t6 lién quan dén phau thuat triét dé
bénh dao géc dong mach thé khong phirc tap

- Bénh nhan co tudi phau thuat 1a 35 ngdy va can ning trung binh 1a
3,49+0,63 kg. Nghién ctu ¢ 48 bénh nhan dao gbc dong mach c6 vach lién
that nguyén ven va 34 bénh nhan dao géc dong mach c6 thdng lién that voi
hinh thai dong mach vanh binh thuong chiém 56,1%. Hinh thai dong mach
vanh bét thuong hay gap 1a dong mach vanh bt thuong c6 2 156 vanh (30,5%)
trong d6 chu yéu la dang 1L2RCx.

- Céc chi sé chay may THNCT trong nghién ctru kéo dai hon so véi cac
trung tdm tim mach khéc: thoi gian phau thuat 378+121 phit, thoi gian
THNCT 206494 phat, thoi gian cap PMC 130+31 phut.

- Bénh nhan pha vach lién nhi c6 thoi gian thé may sau phau thuat dai hon
bénh nhan khdng pha vach: 99 gio so véi 75 gio (p<0,05). Khong cé su khac
biét vé ap lyc nhi trai sau mo, chi s6 VIS, thoi gian ding thudc van mach va
thoi gian nam hdi suc gitta 2 nhom.

- Siéu am tim sau phau thuat cho thdy chtrc ning thét tréi trong gidi han
binh thuong : chi s6 EF 63+5,2%, chi s6 khéi that trai 63+18,2 g/m? LVPWd
4,3+0,8 mm. Ton thuong ton luu sau phau thuat gap trong nghién ciu gom
ton luu thong lién that va hep nhanh dong mach phdi. C4c t6n thuong van tim
hay gap sau phau thuat I ho van ba 14 nhe va h van dong mach phéi nhe.

- Phu thuat chuyén gbc dong mach la phau thuat toi wu va c6 ti I thanh
cong cao (91,5%). Cac bién chiing hay gap sau phau thuat & nhiém tring bénh
vién (30,5%), roi loan nhip tim phai diéu tri (13,4%), chay mau sau mo
(10,9%)).

- C6 7 trudng hop tir vong do cAc nguyén nhan : suy chiic ning thét trai,
liét co hoanh, hep nhanh dong mach phéi nang, nhiém tring nang.

- C4c yéu t6 lién quan toi két qua diéu tri xdu (phéan tich da bién) bao
gom : LVPWd truéc mé (OR=0,36; p=0,025), thoi gian THNCT (OR=1,8;
p=0,007), chi s6 VIS sau mé 24 gio (OR=1,1; p=0,045), néng do Lactate mau
sau md 12 gior (OR=2,9; p=0,014).

- Két qua theo ddi sau phau thuat 6 thang cho két qua tét : bénh nhan ting
cn tot (4.4+1,5 kg), 97,7% c6 suy tim do 1 theo phan loai ctia Ross, Cac van
tim cha yéu he mue do nhe.
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BACKGROUND

The transposition of the great arteries (TGA) is the cyanotic congenital heart
disease characterized by ventriculoarterial discordance (the aorta arises from the
morphologic right ventricle and the pulmonary artery arises from the morphologic
left ventricle) and there is atrioventricular concordance. If untreated, 30% of
children will die within the first week after birth. In Vietnam, only some
cardiology centers have the ability to provide interventional therapies and perform
repair arterial switched operations (ASO). The patients are still diagnosed late and
delayed treatment therefore the mortality rate is still very high. At present, there
have been no research studies on clinical and subclinical manifestations, initial
management methods and results of ASO in Vietnam. Therefore, in order to
improve the quality of diagnosis and treatment of this disease, we conduct a
research: "Study on the early results for treatment of the transposition of the
great arteries at the National Children Hospital™ with 2 objectives:

1. Result assessment of the balloon atrial septostomy (Rashkind technique) in the
palliative treatment of TGA

2. Evaluate the early treatment outcome and some related factors to the results of
ASO in uncomplicated type at the National Children Hospital

The demand of the thesis

The TGA is a not very rare congenital cardiac defect, accounted for 5-7% of the
congenital heart disease cases, corresponding to 20-30 children in 100,000 live
births and there is a high mortality rate if untreated. Treatment of this congenital
malformation is still a big problem not only for the Vietnamese medicine but also
in developed countries. In Vietnam, there are only very few cardiology centers
have the ability to diagnose and provide treatment for this defect and the results are
still limited. Therefore, studying the disease characteristics and evaluating the
results of treatment are necessary and of practical purposes for physicians as well
as for cardiology centers in the country. This will be the first study in the country
to address a difficult cardiac defect of TGA in order to summarize the clinical
studies at the the National Children Hospital and make reference lessons for other
cardiology centers in Vietnam.



The new contributions of the thesis

- The first study to provide epidemiological, clinical and subclinical characteristics
and urgency for the early treatment of transposition of the great arteries in
Vietnam.

- The thesis has found that the balloon atrial septostomy is a highly temporary
effective method of treating the transposition of the great arteries and discovered
two factors SaO2 after 6 hour of the procedure and the sizing of the atrial septal
defects are valuable in evaluating early results of balloon atrial septostomy.

- The thesis has concluded the early results of ASO with high survival rates, the
patients developed well after surgery and detected 4 factors related to surgical
outcome prognosis: preoperationLVPWd, CPB time,VIS 24h postoperation and
Lactate blood level 12h postoperation.

Layout of the thesis

The thesis comprised of 125 pages, including sections: background (2 pages),
overview (46 pages), objects and research methods (13 pages), results (29 pages),
discussions (32 pages), conclusion (2 pages), recommendation(1 page). The thesis
has 39 tables, 7 diagrams, 24 figures and 160 references which has 3 references in
Vietnamese

CHAPTER 1. OVERVIEW
1.1. Embryology
It is hypothesized that the morphogenesis of the TGA is due to the abnormal
growth and development of the subaortic conus and the resorption of the
subpulmonary conus.The development of the subaortic conus forces the aortic
valve anteriorly where it abnormally engages with the morphologic right
ventricle.The subpulmonary conus is resorbed, which allows for posterior
migration of the pulmonary valve and the development of fibrous continuity
between the pulmonary and mitral valve.
1.2. Physiology
The predominant features of TGA is the deficient oxygen supply to the tissues and
an excessive right and left ventricular workload. The systemic and pulmonary
circulations are parallel circuits. Once the infant is born, for viability, some degree
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of mixing that occurs between the two parallel circulations, limiting severe
hypoxia. However, most ductus arteries will gradually close causing oxygen
depletion. The oxygen requirement of a child increases sharply due to increased
body metabolism, the need to maintain body temperature. Severe metabolic
acidosis due to lack of oxygen leads to other disorders such as anaerobic
metabolism, elevated lactate products, depletion of glycogen and impairment of
cell function
The mixing of oxygenated and deoxygenated blood occurs at some anatomic level:
intracardicac (patent foramen ovale or a ventricular septal defect or atrial septal
defect, or via extracardiac connections (a patent ductus arteriosus or the broncho
pulmonary collateral circulation).
1.3. Clinical features
TGA is divided into 4 groups of clinical manifestations
1.3.1.TGA with intact ventricular septum or small VSD (increased pulmonary flow
and limited mixing volume)
Cyanosis manifested early, 56% in the first hour after birth, and 92% in the first
day after birth. Physical symptoms are not apparent: increased heart rate, normal
S1, S2 alone, neonates usually have no murmurs or there may be a systolic ejection
murmur along the upper left sternal, increased respiratory rate. Acropachy may be
present in patients over 6 months old.
1.3.2.TGA with large VSD (increased pulmonary flow and improved mixing)
The patients usually manifested with signs of congestive heart failure at 2-6 weeks
of age: mild cyanosis, tachypnea, tachycardia, hepatomegaly, moist rales. There
could be systolic murmurs along the left border of the sternum on auscultation,
slight diastolic murmurs at the apex, S2 split.When accompanied with a large
PDA: pansystolic murmurs, strong.
1.3.3.TGA with VSD and left ventricle outflow tract obstruction with limited
pulmonary flow
No symptoms of early heart failure. Common symptoms are like the tetralogy of
Fallot with severe pulmonary stenosis or pulmonary atresia. There is S2 alone on
ausculation, systolic rejection murmurs and no diastolic murmur at the apex.
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1.3.4.TGA with pulmonary obstructive outflow (with VSD and pulmonary vascular
obstructive disease)

Progressively advancing pulmonary vascular obstructive disease manifested no
early clinical symptoms. There could be presystolic murmur on ausculation.
Diastolic murmurs due to pulmonary valve and mitral valve regurgitation in dilated
ventricle in late stage.

1.4. Echocardiography

It is the main method for identifying TGA with typical images of two great parallel
arteries, the aorta is anterior to the pulmonary artery with the aorta arising from the
right ventricle and the pulmonary artery arising from the left ventricle, the mitral
valve is in continuity with the pulmonary artery. At the same time
echocardiography can provide complete information on basic morphology, cardiac
function, acompanying defects, anatomy and the coronary artery pattern for
surgeons.

1.5. Balloon atrial septostomy (Rashkind technique)

This is an palliative treatment of TGA with the purpose of of improving blood flow
at the atria level: A balloon is advanced across the atrial septum into the left atrium
through cannulation of the percutaneous access of the femoral vein. The balloon is
inflated and then pulled vigorously back across the septum to open the foramen
ovale. Balloon atrial septostomy in TGA is effective in improving systemic oxygen
saturations, stabilizing the patients with the mortality rate related to the
interventions of 1-3%. Complications may include heart damage (atrial tear,
pulmonary vein tear, lower vena cava rupture), vein thrombosis, arrhythmias, brain
injury...

1.6. Arterial Switch Operation (Jatene surgery)

The ASO has become the standard corrective surgery for patients with TGA who
do not have significant left ventricular outflow obstruction. It involves transection
of both great arteries, and then translocation of the vessels to the opposite root,
thereby creating ventriculoarterial concordance (aorta to left ventricle, and
pulmonary artery to right ventricle). Translocating the aorta also involves
mobilization and reimplantation of the coronary arteries under the CPB. This
method has a high success rate, early mortality below 5%. Post-operative follow-
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up of 5 years and 10 years showed that survival rates reached 90% including those
at high risk and had the same physical and mental development as normal
children.Depending on the expertise of each cardiology center, the risk factors
associated with early mortality may include: abnormal coronary artery
morphology, CPB time, aortic cross-clamp time, abnormal aortic arch,age of
surgery, weight <2.5 kg, postoperative ECMO.

CHAPTER 2. RESEARCH OBJECTS AND METHODS
2.1 Objects
Patients were diagnosed as TGA and performed Arterial Switch Operation (ASO)
at National Children Hospital from 01/2010 to 12/2012
Criteria for selecting patients
Patients were selected for the study when the following criteria were met:
- Diagnostic definitions of TGA by echocardiography with the following criteria:
+ Concordant atrioventricular and discordant ventriculo-arterial connection: the aorta
arising from right ventricle and the pulmonary artery arising from left ventricle
+ May be associated with simple defects such as: ASD, VSD, PDA
- Pateint was performed balloon atrial septostomy or arterial switch operation.
- The patient's family agrees to participate in the study
Exclusion criteria
- Late arrival TGA patient with poor left ventricular function or have had
pulmonary vascular disease
- TGA patient associated with complex defects such as: left ventricular outflow
obstruction, coarctation of the aorta or interrupted aortic arch, Double outlet right
ventricle with TGA
- TGA patient died before balloon atrial septostomy or arterial switch operation
- Insufficient medical records of research data.
2.2 Research methodology
2.2.1 Research design: Descriptive and prospective method.
2.2.2 Sample size : Apply a formula to calculate the sample size for a descriptive

2 -
studyn = (Z“/Z)g# with p=0,052 ande=0,05.The number of patients required for

the study was 76 patients. Thus, 82 patients were satisfied with the sample size.



2.3Research contents :

Patients admitted to the hospital were given a medical record,history,clinical
examination and subclinical tests. Research was conducted as follow:

2.3.1 Clinical and subclinical study

2.3.1.1 Epidemiology:age, gender, admission time ...

2.3.1.2 Clinical study:weight, age of symptoms, respiratory status and heart failure
grade

2.3.1.3 Subclinical study:ECG, chest Xray, echocardiography evaluates the anatomy,
great arteries relationship, coronary artery morphology, ejection fraction, left ventricular
mass index and left ventricular morphology.

2.3.1.4 Definitive diagnosis: divided into two types : TGA-IVS and TGA-VSD
2.3.2Evaluation of the results of balloon atrial septostomy (Rashkind technique)
in the treatment of transposition of the great arteries

2.3.2.1 Indication for balloon atrial septostomy(BAS)

As recommended by the American Heart Association in 2011, the indication for
balloon atrial septostomy in the transposition of the great arteries was class | with
evidence level B. TGA-IVS patient or TGA with VSD < 3mm were indicated for
balloon atrial septostomy when the following criteria were met:

- Unstable hemodynamic clinical condition: agitation, tachycardia, tachypnea, Cool
extremities, SpO2 < 70%. Metabolic acidosis in blood gas, PaO2 <20 mmHg.

- Restrictive PFO in echocardiography: PFO < 3mm, flow velocity through PFO >
120m/s.

2.3.2.2 Evaluate results of BAS

- Date and time of intervention, duration of mechanical ventilation.

-Evaluate Sa02, PaO2, pH, Lactate, Hb before intervention and after intervention
6hoursand 24 hours.

- Evaluate complications after BAS: thrombosis, necrotizing enterocolitis,
arrhythmias, brain injury...

- Echocardiography measures the size of ASD before and after BAS.

- Comparison of epidemiological, clinical and subclinical characteristics before
intervention between successful and failure groups.

- Evaluate the effect of blood mixing after BAS
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- Analysis of factors related to treatment outcome.

2.3.2.3 Results of BAS:

- Successful patient: patient had stable clinical condition after BAS and performed
scheduled arterial switch operation

- Failure patient: patient died after BAS or performed urgent arterial switch
operation after BAS 24 hours due to unstable hemodynamic condition, metabolic
acidosis, high lactate level.

2.3.3 Evaluate the early results of Arterial Switch Operation(ASO)

2.3.3.1 Indication for ASO

ASO was indicated for balloon atrial septostomy when the following criteria were met :

- Patient was diagnosed TGA-IVS or TGA-VSD without pulmonary valve
stenosis, unable extended LVVOT, hypoplastic left ventricle.

- Patient was diagnosed TGA-IVS more than 1 month old with good left
ventricular function . Patient was excluded if the left ventricle has morphology
type 3, LV mass index< 35 g/m2, LVPWd < 4mm

- Patient was diagnosed TGA without pulmonary vascular disease.

2.3.3.2 Time of ASO

According to the Association of Congenital Heart Surgeons in 1988, TGA-IVS
was indicated for ASO before 14 days old. At present, TGA-IVS can be performed
for patients before 2 months of age. TGA-VSD patient should be operated before 3
months of age depending on the heart failure condition. In case of heart failure
controlled by medicine, ASO is indicated beyond the neonatal period.

2.3.3.3 Evaluate the characteristics in surgery:

Evaluate basic variables such as duration of surgery, CPB time, aortic cross-clamp
time,CPB supporting time..., great arteries relationship and coronary artery
morphology.

2.3.3.4 Evaluate the characteristics after ASO

Variables such as SpO2, heart rate, blood pressure, left atrial pressure, CVP, VIS,
blood gas, lactate, urine output, bleeding were monitored on arrival ICU, after
surgery 6 hours, 12 hours, 24 hoursand 48 hours. Post-operative echocardiography
evaluates left and right ventricular outlets, atrioventricular valve, left ventricular
function and left ventricular morphology, residual lessions.
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Analysis of clinical and subclinical characteristics between two groups: BAS and
without BAS.
2.3.3.5 Evaluate complication after ASO: complications such as postoperative
bleeding, arrhythmias, chylothorax, paralyzed diaphram, wound or sternal infection,
nosocomial infection, acute kidney infury.
2.3.3.6  Early outcome ofASQO:
- Post-operative mortality: includes patients who died immediately after surgery or died
during hospital stay.
- Evaluate the results of good outcome and poor outcome. Patients are defined as having
poor outcome with one of the following: Death or withdrawal after surgery,
arrythmias,chylothorax, paralyzed diaphram, duration of mechanical ventilation>
75 percentiles.
2.3.3.7 Recurrent follow up after surgery: follow up 1 month, 3 months and 6
months after discharge: including the assessments of physical development, clinical heart
failure, ECG and chest X-ray, echocardiography for heart function and residual lesions.
2.3.4 . Analyze factors related to ASO
- Pre-surgery epidemiological, clinical and subclinical factors are associated with
poor outcome.
- Balloon atrial septostomy factors are associated with poor outcome.
- Intraoperative factors are associated with poor outcome.
- Postoperative factors are associated with poor outcome.
2.4 Analysis and processing of data: Treated in accordance with STATA 12.0
software

CHAPTER 3. RESULTS
The study included 82 TGA patients including 48 patients with TGA-IVS and 34
patients with TGA-VSD.
3.1 General characteristics of patients before surgery
- Age : median age of hospitalization was 12 days range from after birth to 132
days. TGA-IVS group had age of symptom earlier than TGA-VSD group: 1 day vs
3 days (p<0,05). TGA-IVS group had age of surgery earlier than TGA-VSD
group:31 days vs 50 days (p<0,01). Mean weight : 3,49 £ 0,63 (2,1-5,5kQ).
- Gender : male/female ratio 2,4/1
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- The reason for hospitalization is mainly respiratory failure (46,4%)

- Clinical presentation was cyanosis with average SpO2 66,7+12,7% and

ventilation rate was 19,5%, severe heart failure (20,7%) and moderate heart failure

(35,4%)
Table 3.5: Morphological and left ventricular function features
Variable General TGA-IVS | TGA-VSD p
n=82 n=48 n=34
LV morphology n(%)
Type 1 72(87,8) 39(81,3) 33(97,1)
Type 2 9(11) 8(16,7) 1(2,9) 0,07
Type 3 1(1,2) 1(2) 0(0)
EF (%)
Mean + SD 66+6,4 67 £ 6,7 66 + 5,8 >0,05
(Range) (49-82) (49-81) (56-82)
LV mass index (g/m2)
Mean + SD 61,7 £19,2 55+ 13,8 755+222 | <0,01
(Range) (24-121) (24-87) (47-121)
LVPWd (mm)
Mean + SD 38+1 3,6+0,8 42+11 <0,05
(Range) (2-7,1) (2,3-5,7) (2-7,1)

3.2The results of Balloon Atrial Septostomy in TGA patient

- There were 49 (59.8%) patients with BAS. Success rates accounted for 91.8%
(45/49), no patients died after BAS. 4(8,2%) patients were performed urgent
arterial switch operation after BAS 24 hours due to unstable hemodynamic
condition, metabolic acidosis, high lactate level.

- Complications following BAS such as thrombosis, necrotizing enterocolitis,
arrhythmias affecting haemodynamics, brain injury not recorded in the study.

- Comparisons of clinical characteristics between BAS group and without BAS
group revealed that patients with BAS had earlier age of symptoms: 10 days vs 26
days (p<0,01). 13(26,5%) TGA-VSD patients had required BAS. Clinical
manifestations such as decreased SpO2, respiratory failure requiring mechanical
ventilation, moderate and severe heart failure were more common in patients with
BAS (p<0.05).
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Table 3.7: Some subclinical characteristics before and after BAS

Variable Before BAS After BAS p
Sa02(%)
Mean = SD 41,3+15,8 729+14,4 <0,01
(Range) (11-75) (23-90)
PaO2(mmHg)
Mean = SD 20,7+£6,4 354+8,8 <0,01
(Range) (10-39) (12-56)
pH
Mean = SD 7,25+0,18 7,37 £ 0,07 <0,01
(Range) (6,8-7,5) (7,19-7,48)
Lactate (mmol/l)
Mean + SD 56+45 3,9+2,6 <0,01
(Range) (1,4-20) (1,3-16,4)
Hb (g/1)
Mean = SD 131 +£123 126 £ 119 >0,05
(Range) (79-189) (77-180)
Atrial septal defect (mm)
Mean + SD 3,3+0,8 6,9+1,2 <0,01
(Range) (1,6-4,8) (5-12,2)

- Median interventional age of successful group was 13 days old, failure groups
was 3 days old. 4(100%) failure patients were TGA-IVS. There was no significant
difference in SpO2, respiratory status, heart failure, left ventricular function before

intervention between successful and failure group.

Table 3.9: Some subclinical features associated with BAS

Successful .
Variable BAS Fallur_e BAS p
_ n=4
n=45
Sa02 after BAS 6 hours (%) <0.01
Median (IQR) 80 (66-84) 46 (32-60) ’
PaO2 after BAS 6 hours (mmHQ) 0.06
Median (IQR) 35 (32-41) 24 (23-32) ’
Lactate after BAS 6 hours(mmol/l) 5005
Median (IQR) 2.5(1,9-40) | 3.8(2.4-6,5) ’
Lactate after BAS24hours(mmol/l) >0.05
Median (IQR) 1.9(1.8-2.6) | 3.1(2,1-51) ’
Hb after BAS(g/l) >0.05
Median (IQR) 130 (112-140) | 131 (120-132) ’
ASDafter BAS(mm) <001
Median (IQR) 6.9 (6,4-74) | 5.2(5,1-6,1) ’

- The losgistic regression analysis found that SaO2 after BAS 6h and diameter of
ASD after BAS was associated with treatment outcome with p=0,01 (OR: 0,8; 95%
Cl: 0,79-0,98) and p=0,01 (OR: 0,05; 95% CI: 0,05-0,5) respectively.
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3.3 The results of Arterial Switch Operation
ASO was performed in 82 patients, of whom 33 did not BAS and 49 did BAS prior
to surgery, the average time from BAS to ASO was 17 £ 12 days.
3.3.1 The features in surgery
- Usual coronary artery and abnormal coronary artery with 2 orifices pattern had
mostly right-anterior and anterior-posterior great artery relationship. Side by side
great artery relationship was accounting for 57,1% in patient with single coronary
artery pattern. 100% intramural coronary artery pattern had right-anterior great
artery relationship.
- Median CPB time was 206 = 94 minutes. Median aortic cross-clamp time was
130 + 31 minutes. Median CPB supporting time was 47 + 25 minutes. Patient with
single coronary artery had longest duration of surgery, CPB time, aortic cross-
clamp time in 4 groups (p>0,05). 63.4% patient had opened chest after surgery.
3.3.2 The features in ICU after Arterial Switch Operation

Table 3.15: The features in ICU after Arterial Switch Operation

General BAS No BAS p
Variable
n=82 n=49 n=33

Duration of ventilation (hours)
Median 84 9 75 <0,05
(IQR) 64-114 | 64-130 64-92

Inotropic support time (hours)
Median 94 96 84 >0,05
(IQR) 70-140 | 75-142 68-136

Durarion of opened chest (hours)

Median 24 23 24 >0,05
(IQR) 0-48 0-48 0-46

Length of stay in ICU (days)
Median 9 8 10 >0,05
(IQR) 7-14 6-14 7-14

- Left atrial pressures ranged from 6-9 cmH20 after surgery, the highest blood lactate
level at the time of postoperative surgery was 3.1 mm/Il. There was no difference in left
atrial pressure and blood lactate level between the two groups of BAS and without
BAS.The highest VIS at the time of postoperative 6 hours is 14,5.

- Post-operative echocardiography found that tricuspid regurgitation and
pulmonary regurgitation was 48(58,5%) va 42(51,2%) patients. Severe mitral valve
regurgitation had 1 patient and mild mitral valve regurgitation had 10(12,2%)
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patients. 5(6%) patients had residual membranous and muscular VSD. Pulmonary
branche stenosis had 4(4,9%) patients. EF, left ventricular mass index, LVPWd
were normal range.
Table 3.18: Complication after surgery

Complication Num_ber of Percentage %
patients

Bleeding after surgery 9 10,9
Arrhythmia requiring treatment 11 13,4
Chylothorax 1 1,2
Diaphragmatic paralysis 2 2,4
Sternal infection 2 2,4
Surgical site infection 3 3,6
Nosocomial infection 25 30,5

- 26(32.1%) acute kidney injury patients and 30(36,6%) peritoneal dialysis patients
after surgery 48 hours.
3.3.3 Result treatment of Arterial Switch Operation
- Post-operative mortality was 8,5%(7/82).Causes of death include left ventricular
dysfunction, sternal infection, diaphragmatic paralysis, severe bilateral pulmonary
artery stenosis and nosocomial infections.
3.4 Factors are associated with poor outcome
There were 30/82(36.5%) poor outcome patients.
3.4.1 Preoperative factors are associated with poor outcome

Table 3.21: Epidemiological and clinical factors related to outcome

Variable Good outcome Poor outcome 0
N=52 N=30
Age of admission (day) <001
Median (IQR) 24,5 (6,5-49) 2,5 (1-20) ’
Age of surgery (day) <0.01
Median (IQR) 44 (25-64) 27,5 (20-34) ’
Age of symptoms (day) <0.05
Median (IQR) 1(1-18) 1(1-2) ’
Weight of surgery (kg) <005
Median (IQR) 3.5 (3,25-4,0) 3.15(2,8-3,6) ’
TGA type n(%)
- TGA-IVS 29(58,8) 19(63,3) >0,05
- TGA-VSD 23(44,2) 11(36,7)
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- Poor outcome patients had lower LVPWd than good outcome patients (p<0,05).
There was no difference between the two groups in terms of left ventricular
morphology, EF and left ventricular mass index.
- The percentage of BAS patient in poor outcome group was higher than that of the

good outcome group: 76,7% vs 50% (p<0.05).

3.4.2 Intraoperative factors are associated with poor outcome

Table 3.25: Intraoperative variables related to outcome

Variable Good outcome | Poor outcome 0
n=52 n=30
Duration of surgery (minutes) (30?6‘?200) (30?(3?280) >0,05
CPB time (minutes) (16%)?212) (16%%373) <0,05
Aortic cross-clamp time (minutes) (11%)?5 42) (11(1):_)’550) >0,05
CPB supporting time (minute) (35’_542) (3;_(;3) <0,05
Opened chest after surgeryn(%) 26(50) 26(86,7) <0,01
Defibrillationn(%) 4(7,8) 1(3,3) >0,05
Temporary pacingn(%) 2(3,9) 4(13,3) >0,05

- There was no difference between the two groups in terms of coronary artery

pattern.

3.4.3 Postoperative factors are associated with poor outcome

Table 3.27: VIS after surgery 48 hours related to outcome

VIS Good outcome Poor outcome p
n=52 n=30
VIS iust after suraerv 12.5 (10-17.5) 16.3 (12.5-18.5) | <0.05
VIS after surgery 6 hours 12,8 (11,8-17.,5) 16,5 (12,5-20) >0,05
VIS after surgeryl2hours 125 (10-15) 15 (12,5-20,5) <0,05
VIS after surgery24hours 12.5 (10-15) 15 (13,5-22.5) <0,01
VIS after surgery48hours 11.5 (10-12.5) 175 (125-275) | <0,01

- VIS at post-operative 24hours is predictive of poor outcome with AUC 0,74;
sensitivity 73%, specificity 65,3 % at the cut off of VIS 15.
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Table 3.28: Lactate level after surgery 48 hours related to poor outcome

Good outcome | Poor outcome
Lactate p
n=52 n=30
Lactate just after surgery 2.9 (1,8-3,5) 3.7(2,8-4,6) | <0,01
Lactate after surgery 6 hours 14 (1,1-19) 2.8(1.,8-4,1) <0,01
Lactate after surgery 12 hours 1,3 (1,1-2,0) 2,2 (1,6-3,2) <0,01
Lactate after suraerv 24 hours 1.2 (1.0-1.6) 2.2 (1,5-3.6) <0.01
Lactate after surgery 48 hours 1.0 (0,8-1,3) 1.3 (1,0-2,0) <0,05

- Lactate level at post-operative 12 hours is predictive of poor outcome with AUC
0,72; sensitivity80 %, specificity61,2% at the cut off of Lactate 1,6 mmol/I.
- The duration of opened chest and nosocomial infection percentage were higher in
poor outcome group: 48 hours vs 27 hours and 48,3% vs 21,2% (p<0,05). AKI in
poor outcome group was also higher than good outcome group with p = 0.08
3.4.4 Multivariate analysis of factors related to outcome.

Bdng 3.34: Multivariate analysis of factors related to outcome

Variable OR 959% CI p
LVPWd before surgery (mm) 0,36 0,15-0,88 0,025
CPB time (minutes) 1,8 1,18-2,88 0,007
VIS after surgery 24 hours 1,1 1,0-1,28 0,045
Lactate after surgery 12 hours (mmol/I) 2,9 1,24-6,98 0,014

3.5 Recurrent follow up after surgery

- Patients returned after 6 months had an average weight gain of 4.4 + 1.5kg
(1,8kg-7,6kg).

- The percentage heart failure of grade | accounted for 97.7% (43/44), grade 1l was
2,3% (1/44), no patients with grade 11l and grade V.

- Echocardiographic follow-up of 6 months after surgery revealed normal left
ventricular morphology and function, mild atrioventricular valve and arterial valve
regurgitation and no progression. One case of residual membranous VSD has been
self-closing after 3 months of surgery, Two cases of residual muscular VSD and
two patients of mild pulmonary branch stenosis persisted after 6 months and no
progression.
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CHAPTER 4. DISCUSSION

4.1.General characteristics of patients

4.1.1.Epidemiology characteristics of patients

Patients in the study had an early admission age: median age was 12 days(0-132
days). Kim J.W's research in Korea showed that median hospitalization age was 6
days and Sarris G.E in Europe had a median age of 10 days. Patients with TGA-
IVS were earlier hospitalized earlier than patients with TGA-VSD : 9,5 days vs 26
days (p<0,05). The male/female ratio was 2,4:1. This is consistent with studies in
the world where the male/female ratio is 1.5-3.2: 1.

4.1.2. Clinical Features

The average weight was 3,49 kg (2,1 - 5,5kg). TGA patient often have high birth
weight and low preterm birth rate. Naeye et al found that the weight of the arteries
was 103% higher than that of normal infants. The reason is that the blood of the
lung and descending aorta circulation is supplied by the umbilical venous blood
through the PFO which has a higher sugar concentration than the normal fetus.
Age of symptoms occurs from one day to 12 days of age. Patients with TGA-1VS
develop symptoms earlier than patients with TGA-VSD: 1 to 7 days old vs 1 to 25
days old. The reason for hospitalization is mainly respiratory failure (46,4%).

The mainly clinical manifestations were cyanosis with SpO2 66,7 £ 12,7% and
mechanical ventilation 19,5%, moderate heart failure (35,4%) and severe heart
failure (20,7%).

4.1.3.Echocardiography

In our study, the EF on admission was normal and there was no difference in EF
between TGA-IVS and TGA-VSD. Other studies have shown that the left
ventricular morphology has changed but the EF has not changed much.Left
ventricular morphology type 1 accounted for 87,7%. Patients with TGA-IVS had a
significantly higher rate of left ventricular morphology change than patients with
TGA-VSD (p = 0,07). The mean left ventricular mass index and LVVPWd of the
study were 61,7 £ 19,2 g/m2 and 3,8 £ 1 mm.The left ventricular mass index and
LVPWA in the TGA-VSD group were higher than those of the TGA-IVS patients
(p <0.05) because left ventricle was always worked with high blood pressure due
to VSD. Thus left ventricular function in the study had responded to the request of
arterial switch operation.

4.2 Results of balloon atrial septostomy
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BAS was performed on 49/82 patients in the study, accounting for 59.8%. Success
rates accounted for 91.8% (45/49), no patients died after BAS. There was no
difference in weight between BAS and without BAS patients.The prevalence of
TGA-IVS was higher in the BAS group than in the non-BAS group (p <0.05).
Thus, the majority of TGA-IVS patients had required BAS due to hypoxia, the
amount of blood mixed mainly depends on the atrial and the arterial level.Patients
in BAS group showed earlier age of symptoms and age of hospitalization, lower
SpO2, more severe of respiratory failure and heart failure than patients without
BAS (p<0,05).

Oxygen was significantly improved after BAS: Sa0O2 72,9 + 14,4% vs 41,3 +
15,8%, PaO2 35,4 + 8,8 mmHg vs 20,7 £ 6,4 mmHg (p <0,01). Accompany with the
improvement of oxygen in the blood, the study also found that acidosis and organ
perfusion also improved after BAS: the pH after BAS was 7,37 = 0,07 and the
lactate after BAS 6 hours was 3,9 £ 2,6 mmol/l (p <0,01).The study revealed that the
ASD diameter was 6,9 = 1.2 mm compared with 3,3 + 0.8 mm before BAS (p
<0,01). Sa02 patients will not be improved if the small PFO restricts the blood flow
in the atrial level. Therefore, indication of BAS is essential in cases of restrictive
PFO.

Our study divides patients who was performed BAS into successful and failed
groups. In our study no patients died, four patients need urgent arterial switch
operation after BAS.Comparison of clinical features before BAS between
successful and failed groups, there were no difference between the two groups.
However, we found that 100% of patients in the failure group were TGA-IVS
patients. Hiremath's study showed that there was a difference with p = 0,014 in
TGA type where the failure group had 92.5% of TGA-IVS.We did not find a
significant difference between successful and failure groups when analyzed pre-
intervention factors such as SpO2, respiratory status, heart failure and left
ventricular function. Hiremath G's study showed that the EF index did not change
before and after BAS.The author also did not find a relationof pre-intervention
factors to the BAS outcome.Although Lactate levels after BAS were lower than
before, there was no difference between the successful and failure group. Our
study found that the successful group had SaO2 after BAS 6 hours and PaO2 after
BAS 6 hours were higher: 80% vs 46% (p <0,01) and 35mmHg vs 24mmHg (p =
0,06). This suggested that SaO2 and PaO2 were the early indicators to evaluate the
effectiveness of BAS while lactate level was not reversible within 24 hours.We
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also found that successful group was significant higher ASD diameter than failure
group: 6,9 mm vs 52 mm with p <0,01. There are cases of BAS that do not
improve blood oxygen after procedure due to causes such as right ventricular
diastolic dysfunction, pulmonary artery hypertension which was decreased blood
mixing between two circulation, and poor tissue perfusion.We had 4 patients with
5.2 mm diameter of ASD after BAS but still had low oxygen level and persistent
metabolic acidosis. We have decided to perform early arterial switch operation for
these patients in order to restore normal physiological circulation that will improve
blood oxygenation as well as better tissue perfusion. Results showed that all four
patients were survived after arterial switch operation.

Regression analysis of factors before and after BAS, our study found that SaO2
after BAS 6 hours and ASD diameter after BAS were two early valueable factors
in evaluating the outcome.If the patient after BAS that had SaO2 66-84%, the ASD
diameter 6.4-7.4mm will had a successful results. This study was similar to
Leanage's study which found that SaO2 increased by 15% after BAS had predicted
the survival.

In order to avoid complications during procedure, we pay attention to deair when
passing the balloon through shealth to prevent air thrombosis. We use the Z5
balloon which has the advantage of having an extra track inside the balloon so we
can use the wire support through the PFO and check the position of the balloon in
the left atrium with contrast. This has helped us avoid complications of heart
damage. Pulling back technique was also very important: the balloon should be
inflated slowly in the left atrium and pulled lightly near the atrial septum avoiding
the ball can move down to the left ventricle, the balloon was jerked by shaking the
wrist to pull the balloon to the right atrium. It is important to avoid the power of
arm to pull the balloon which pull the balloon too deep and tear the inferior vena
cava.

4.3.The results of Arterial Switch Operation

The median age of surgery was 35 days, ranging from 3 to 154 days, in which the
median age of the TGA-IVS patient was 31 days, and the TGA-VSD patient was
50 days. Studies show that the age of surgery varies widely depending on the age
of hospitalization, the prevalence of TGA-VSD in the study group..

4.3.1. The characteristics in Arteial Switch Operation

4.3.1.1.Great artery relation and coronary artery anatomy
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Great arteries were correlated mainly with right-anterior (42,7%) and anterior-
posterior relation (45,1%). Massoud's study found that the correlation between
great arteries is the determinant of coronary artery morphology. Our study found
that intramural coronary arteries had a rate of 4,9% and 100% of these patients had
right-anterior great artery relation. Abnormal single coronary artery pattern was
8,5% and 57,1% of these patients had side by side great artery relation.
4.3.1.2. The characteristics of CPB in Arterial Switch Operation
The variables of the CPB in the study were longer than those reported in the world:
the CPB time was 206 = 94 minutes and the aortic cross-clamp time was 130 + 31
minutes. In Fricke's research, the CPB time was 164,9 minutes and the aortic cross-
clamp time was 88,4 minutes. Analysis of the variables of the CPB by coronary
artery pattern, abnormal single coronary artery group had the duration of surgery,
the CPB time and the aortic cross-clamp time were higher than the other 3 groups.
This difference can be explained by the fact that the single coronary artery had
mainly side by side great artery relation so the transplantation and reconstruction
of the coronary artery would be more difficult, the CPB time and the aortic cross-
clamp time were longer. Other authors also found that coronary artery implantation
for single coronary artery abnormalities was a challenge for surgeons and a risk
factor for early mortality after surgery.
4.3.2. The results in ICU after surgery
4.3.2.1. The characteristics in ICU
The duration of postoperative ventilation was 84 hours and the inotropic support
time was 94 hours, indicating that patients still need to maintain inotropic support
after weaned off ventilation. Our study is similar to the Bisoi authors: patients
should be supported inotrope after weaned off ventilation within 24 hours.
The postoperative progression between patient with BAS and patient without BAS
was not significantly different in terms of inotropic support time, the length of stay
in ICU as well as monitoring variables after surgery such as left atrial pressure,
blood lactate level after surgery 48 hours. However, patients with BAS had higher
grade of respiratory failure and heart failure.Balloon atrial septostomy was not
associated with postoperative mortality, but longer supportive ventilation and
higher VIS.Studies showed that patients with BAS had a higher postoperative
mechanical ventilation time: 99 hours versus 75 hours and higher VIS after surgery
48 hours. The VIS had the highest value of 14,5 at post-operative 6 hours, which
was due to the low cardiac output syndrome that usually occurs after 4-6 hours of
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surgery because of reduced left ventricular contractility. The highest blood lactate
level immediately after surgery was 3,1 mmol/l, lactate level fluctuated within 12
hours after surgery and decreased after 24 hours surgery. Blood lactate levels
increase immediately after surgery, mainly related to surgical procedures,
especially for neonatal patient, because of prolonged surgery and CPB time,
inflammatory responses and increased vascular permeability that will increase the
risk of fluid retention, reduced organizational blood flow. Studies by Xi Wang and
Kim J.W also found that the VIS index was closely related to blood lactate level
and predicted the length of stay in ICU.
4.3.2.2. Echocardiography after surgery.
Echocardiography after surgery in the study showed good results. All patients had
EF, left ventricular mass index and LVVPWd at normal values after surgery. The
incidence of mild aortic regurgitation was 13/82 (15,9%) and 1/82 (1,2%) patients
had moderate aortic regurgitation. Fricke's study had a mild aortic regurgitation
rate of 25,6% and 1,1% of moderate aortic regurgitation.Causes of new aortic
valve regurgitation after surgery were due to a new aortic root larger than the older
root and aortic root dilatation immediately after surgery. Our mitral valve
regurgitation rate was higher than the study of above author: 12,2% versus 2,8%.
In particular, we had a case of severe mitral valve regurgitation after surgery, the
analysis of cause was probably due to left ventricular dysfunction as a result of
coronary artery implantation that cause left ventricular ischemia and wall
movement disorders. The rate of pulmonary artery stenosis in the study was 4,9%
(4/82) with gradient of 25-35 mmHg. Our study had one case of mild pulmonary
branch stenosis that progressed in severe pulmonary branch stenosis after 2 weeks
of surgery. The cause was due to pulmonary plasty by pericardial patch. If the
patch is too large, it will twist the pulmonary artery and narrow the pulmonary
artery.
4.3.2.3. The complication after surgery
In our study, 9/82 (10,9%) had postoperative bleeding. However, after transfusion
of blood products, no patients had to redo surgery. Karkouti's study had a
postoperative bleeding rate of 9,7%. Postoperative arrhythmias (13,4%) included
ventricular  etopic,  supraventricular  tachycardia,  junctional  etopic
tachycardia(JET). Six patients with JET were managed by hypothermia, sufficient
volume and minimal use of catecholamine drugs. In the unresponsive case, we
combined cordarone infusion and temporary pacemaker to synchronize atria and
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ventricle. Three ventricular ectopic patients responded to treatment with Lidocaine
and two supraventricular tachycardia patients had to treat cordarone infusion.
Patients in the study responded well to treatment and did not recur during hospital
stay.Complication of diaphragmatic paralysis had 2 (2,4%) patients, this was a
complication that increases the patient's mechanical ventilation time. Patients were
diagnosed with diaphragmatic paralysis when unsuccessful weaned off ventilation
combined with diaphragmatic arch rised on chest Xray, abdominal ultrasound did
not show diaphragmatic motion.
Our study had the nosocomial infections rate of 30,5%, which included 23 patients
with ventilator-associated pneumonia and 2 patients with septicemia who had
positive endotracheal culture and blood cultures. The main causes were Klesiella
(28%), Acinetobacter (16%), Pseudomonas aeruginosa (12%) and Staphylococcus
aereus (12%). Of the 25 patients with nosocomial infections, we had three patients
with surgical site infection and two patients with sternal infection, these patients
had positive endotracheal cultures, but negative culture at the surgical and sternal
site. Patients with sternal infection were diagnosed when there were signs of
sternalinstability and purulent discharge from mediastinal area. Patients were
underwent surgical debridement, careful chest close and placed 3 drains with
negative pressure in the pericardium, under the sternum and subcutanous tissues
prior to sternal refixation.
4.3.3. The early outcome of Arterial Switch Operation
4.3.3.1. General outcome
Survival rate after Arterial Switch Operation accounted for 91,5% (75/82). Seven
patients died in the study, accounting for 8,5%. Our study is similar to other
studies with an early mortality rate of 2,9% to 11,4%. However, compared with the
mortality of Arterial Switch Operation at the National Children Hospital in 2006-
2009, the mortality rate decreased from 35,7% to 8,5%.0f the seven fatal patients,
the mainly cause of death was left ventricular dysfunction, accounting for 42,8%
(3/7) due to coronary artery implatation and progressing aortic valve regurgitation
after surgery.
Post-operative infectionswere factors that increased mortality. In the study, three
cases of nosocomial infection were died that included one patient with late
diagnosis of sternal infection, one patient with prolong mechanical ventilation due
to diaphragmatic paralysis and one patient with ventilator-associated pneumonia.
All patients died of septic.
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4.3.3.2. The factors were associated with poor outcome

In our study, 36,5% (30/82) of patients had poor treatment outcomes. Analysis of the
factors related to the results of good and poor outcome we found that the group of
good treatment outcome had higher weight: 3,5 kg versus 3,15 kg with p <0,05. Our
research was consistent with other studies showing that weightrelated post-operative
status because infants was often influenced by many factors and requiredsurgeon’s
experience.There were a significant difference between two groups in age of
hospitalization and age of surgery: poor treatment outcome had earlier in age of
hospitalization and age of surgery with p <0,01. Anderson B.R's study in younger 5
days old TGA patients showed a 1,4% overall mortality rate and the mortality rate
was increased by 47% if surgery was done after 3 days of age. Our study was
different from other authors in the world due to the lack of experience in surgery,
CPB, postoperative management for neonatal patient who often had increased
vascular permeability, coagulation disorder due to prolong CPB, low cardiac output
syndrome that required to open the chest and longer mechanical ventilation after
surgery.We did not find a difference in the grade of heart failure and left ventricular
function before surgery to the treatment outcomes. However, we found that the
group with good results had higher LVPWAd value in preoperative echocardiography
(p <0,05). The authors in the world emphasized that determining the diameter of the
left ventricular wall was an important and simple indicator as it is a measure of
pressure endurance of left ventricle. Nakazawa and Tooyama's study also found that
patients with LVPWD = 4 mm had better results after arterial switch operation. Our
study showed similar results with these authors, LVPWd in good result groupwas
4,06 mm compared to LVPWd in poor result group was 3,51 mm.One of the biggest
changes after arterial switch operationwas the afterload change of the ventricles,
especially the left ventricle, so patients with low LVPWd valuewere at risk for
hemodynamic decompensation if they had complications such as arrhythmias,
surgical bleeding or postoperative infections.

Although the analysis of variables in CPB did not differ when compared with
coronary artery morphology, our variables in CPB were longer than other studies,
we found that there was a difference in CPB time with p<0,05 between two groups
of good treatment results and poor treatment outcomes. In other studies of Lalezari
and Stoica, there was also a difference between two groups with p <0,01.
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The VIS and Lactate levels at 5 times postoperative 48 hours differed between two
groups. The value of VIS at 24 hours after surgery and blood lactate level at
12hours after surgery had a prognostic value on the treatment outcome with AUC,
sensitivity, specificity of 0,74 , 73%, 65,3% and 0,72%, 80%, 61,2% with cut off
of 15 and 1.6 mmol/l respectively. Suzette's researchet al also showed that
hyperlactatemia 6 hours postoperatively was associated with prolonged duration of
mechanical ventilation, prolonged length of stay in ICU and high VIS (r = 0,63, p
<0,001).

Postoperative opened chest was a treatment for poor cardiac function or at risk of
developing low cardiac output. Therefore opened chest and closed the chest after
surgery increased the risk of postoperative infection. Our poor treatment outcome
group had a higher rate of postoperative opened chest, longer duration of opened
chestand higher rates of nosocomial infection (p <0.05).

After analyzing the preoperative, intraoperative, and postoperative factors, we
obtained statistically significant variables such as age of admission, weight,
preoperative LVPWd, CPB time,VIS after 24-hour operation, Lactate blood after
12-hour operation ... Analyzing multivariate logistic regression, we found that the
factors closely related to the early results of treatment were pre-operative LVPWD,
CPB time, VIS after 24-hour operation and lactate levelafter 12-hour operation.
4.4. Recurrent follow up after surgery

Patients have good physical development after surgery. The weight of patients
after 6 months of surgery increased by 4.4 £ 1.5 kg on average ranging from 1.8 kg
to 7.6 kg. There were 97.7% (43/44) patients without clinical symptoms during the
6-month follow-up period. The study had only one patient with Ross grade Il of
heart failure who had residual muscular VSD after surgery and was controlled by
diuretics. Our study found 100% patient with sinus rhythm in the
electrocardiogram, no case of hospitalization due to arrhythmias or heart failure
due to myocardial ischemia. The results were consistent with the results of
echocardiography after 6-month surgery. All patients in the study had EF, left
ventricular mass index and left ventricular morphology at normal values. Study on
the LVPWAd, it was not significantly different on echocardiography after 1 month
of follow-up. However, after 3 months of surgery, the LVPWd increased over
time. Our research is similar to that of Tooyama.

Echocardiography to evaluate residual lesions revealed one residual membranous
VSD patient that closed spontaneously after 3 months of surgery. The incidence of
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mild aortic valve regurgitation was 37%, no patient with moderate and severe
aortic valve regurgitation. In other studies the incidence of mild aortic valve
regurgitation was 35% and moderately to severe were 5%. The rate of pulmonary
valve regurgitation in the study was higher than in other studies: mild pulmonary
valve regurgitation occured more than 70% and 2% of patients with moderate
pulmonary valve regurgitation, no severe pulmonary valve regurgitation. The cause
was due to the size difference between the root and the trunk, the valve lesions
during cutting coronary arterys’ button, especially in the intramural coronary
arteries and the orifice close to the edge of the old aortic valve.

CONCLUSION
Based on the study results of 82 patients with the transposition of the great arteries,
we have concluded as following:
1. Results of balloon atrial septostomy
-There were 49/82 (59.8%) patients who required balloon atrial septostomy
including 36 TGA-1VS patients and 13 TGA-VSD patients.
- The patients with transposition of the great arteries received balloon atrial
septostomy had early severve symptoms: age of admission was 10 days with
cyanosis (Sp0263.8 + 13.2%), severe respiratory failure required ventilator
(30.6%), moderate and severe heart failure (69.3%). Subclinical tests showed
severe hypoxaemia (PaO2 20.7 + 6.4 mmHg), elevated blood lactate levels (5.6 +
4.5 mmol / 1), small diameter of atrial septal defects (3, 3 £ 0.8mm).
- Atrial septostomy have an important role in the temporary treatment with great
success : 45/49 (91.8%) patients were applied the procedure successfully, no
complications and mortalities after intervention.
- There are two valuable factors for early evaluation of balloon atrial septostomy
results: SaO2 of 6 hours after BAS (OR = 0,8; p = 0.01) and sizing of atrial septal
defect after BAS (OR = 0,05, p = 0.01).
2. The early treatment outcome and some factors related to Arterial Switch
Operation for simple TGA
- The age of surgery was 35 days and average weight was 3.49 = 0.63 kg. The
study included 48 TGA-IVS and 34 TGA-VSD patients with normal coronary
artery morphology accounting for 56.1%. The most common abnormal coronary
morphology were coronary pattern with two coronary ostia (30.5%), most of which
were 1L2RCx.
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- The variables of the CPB in the study were longer than other cardiac centers:
duration of surgery was 378 + 121 minutes, CPB time was 206 + 94 minutes, aortic
cross-clamp time was 130 + 31 minutes.

- Patients with balloon atrial septostomy had a longer duration of mechanical
ventilation than patients without the procedure: 99 hours versus 75 hours (p
<0.05). There was no difference in left atrial pressure, the VIS, duration of
inotrope and the length of stay in ICU between the two groups.

- Postoperative echocardiography showed left ventricular function within normal
limits: EF was 63 £ 5.2%, left ventricular mass index 63 = 18.2 g/m2, LVPWd 4.3
+ 0, 8 mm. The postoperative residual lessions in the study included the VSD and
the pulmonary artery branch stenosis. The most common heart valve defects
postoperation were mild tricuspid and mild pulmonary valve regurgitation.

- Arterial Switch Operation was the ideal operation and has a high success rate
(91.5%). Common complications were nosocomial infection (30.5%), arrhythmias
needed treatment (13.4%), postoperative bleeding (10.9%).

- There were 7 mortality cases due to left ventricular failure, diaphragmatic
paralysis, severe pulmonary artery stenosis and severe infection.

- Factors related to poor treatment outcome (multivariate analysis) were:
preoperative LVPWD (OR = 0.36, p = 0.025), CPB time (OR = 1.8, p = 0.007), the
VIS 24 hour post-operation (OR = 1.1, p = 0.045), lactate level 12 hour post-
operation (OR =2.9; p = 0.014).

-The 6 months follow-up showed good results: patients with good weight gain (4.4
+ 1.5 kg), 97.7% had grade 1 heart failure using Ross classification, mild
regurgitation of the heart valves.





