GIOI THIEU LUAN AN
1. Pit van dé

Tim bam sinh phac tap dang mot tm that duoc mé ta 1a nhém bénh tim
bam sinh ¢6 thé c6 mot hodc hai tam that song chi c6 mot tam that da kich thudc
va chirc ning bom méau dén cic co quan cua co thé nhu cac bénh: Thiéu san van
ba 14, hoi chiing thiéu san tim trai, teo d6ng mach phoi khdng cé thong lién that....
Pay 1a nhom bénh tim bam sinh hiém gap. Ngay nay véi trinh d6 phét trién cua
nganh tim mach nhi, nhiéu phuong tién chan doan hién dai duoc ap dung do vay
ngdy cang nhiéu bénh nhi co tén thwong dang mot tdm that dugc phét hién. Chan
doan bénh tim bam sinh dang mot tam that dwa vao céac triéu chimg 1am sang nhu
tim moi va dau chi, viém phdi, cham tang can. Siéu 4m Doppler tim giup chan
doan xac dinh bénh va thé bénh. Biéu tri bénh tly thudc vao thé bénh ciing nhu
giai doan ctia bénh ma c6 cac phau thuat khac nhau nhu: phau thuat that hep dong
mach phdi, phau thuat Blalock — Taussig, phau thuat Glenn hai huéng, phau thuét
Fontan...

Phau thuat Fontan duoc thuc hién dau tién nam 1968 cho bénh nhan bj thiéu
san van ba 14 va dugc cdng bd nim 1971, 1a k¥ thuat dua truc tiép mau tir tinh
mach hé thdng vao dong mach phoi ma khong qua tam that phai va dugc coi la
phau thuat thi cudi cho bénh nhan tim bam sinh dang mot tam that. Ké tir khi phau
thuat Fontan duoc 4p dung cho nhém bénh nay di co rat nhiéu cac thay doi vé ky
thuat thuc hién miéng néi dwa mau tir tinh mach chi dudi 1én dong mach phoi
nham giam ty 1¢ tir vong ciing nhu cac bién chitng sau moé nhu: phau thuat Fontan
kinh dién v&i miéng ndi tiéu nhi phai vao dong mach phoi; k§ thuat néi tam nhi
phai voi tam that phai; ki thuat dua méau tir tinh mach chi dudi 1én dong mach
phoi bang duong ham trong tim (Lateral tunnel technique). Pén nam 1990,
Marceletti thuc hién néi tinh mach chi dudi véi dong mach phoi bang ong nbi

ngoai tim (Extra cardiac conduit technique) véi cac uu diém nhu giam ty & tir



vong, bién chiing rdi loan nhip tim, tac mach, tir d6 dén nay k¥ thuat nay duoc ap
dung rong rai tai cac trung tdm phau thuat tim trén thé gioi.

Tai Viét nam ngdy cang nhiéu bénh nhi duoc chan doan tim bam sinh dang
mot tam that, cha yéu duoc 1am phau thuat thi mot (phau thuat Glenn hai huéng),
mot s6 bénh vién da tién hanh phau thuat Fontan song mai chi cong bd két qua ban
dau nhu: Trung tAm tim mach bénh vién E, vién tim Ha noi, vién tim thanh phé Ho6
Chi Minh, bénh vién hitu nghi Viét dic. Bé nghién ctiu chi dinh, kha nang ap dung
ky thuat ciing nhu két qua phau thuat ching t6i tién hanh nghién cau dé tai:
"Nghién ciru #ng dung phdu thudt Fontan véi éng néi ngeai tim diéu trj tim
bam sinh dgng mét tam thdt tai Trung tdm tim mach - Bénh vign E" véi hai muc
tiéu.

1. Nhdn xét ddc diém ton thwong, chi dinh &p dung kj thudt Fontan véi ong noi
ngoai tim trong bénh tim bam sinh dang mét tam thdt tgi trung tam tim mach
bénh vien E
2. Panh gia két qua sém va trung hagn phdu thugt Fontan véi ong noi ngoai tim
trong diéu tri tim bam sinh dgng mgt tam thdt tgi Trung tam tim mach bénh
bénh viéen E.
2. Tinh cap thiét cia dé tai
Trén thé giéi, nghién ciru phau thuat Fontan véi dng ndi ngoai tim di duoc tng
dung rong rai tai cac trung tm phau thuat tim mach véi cac wu diém vuot troi so Voi
phau thuat Fontan kinh dién, phau thuat Fontan v&i duong ham trong tim nhu giam ty
& tir vong, loan nhip tim, tac mach sau mé.
Tai Viét nam, phau thuat Fontan da duoc tién hanh tai mot s6 bénh vién nhu:
bénh vién E, bénh vién tim Ha noi, vién tim thanh pho H6 Chi Minh. Song céc nghién
cru méi chi danh gia két qua ban dau. Do vay viéc danh gia chi tiét vé dac diém ton

thuong bénh tim bam sinh dang mot tam that, két qua phau thuat Fontan véi 6ng ndi



ngoai tim va chi dinh tng dung phau thuat nay trong diéu kién Viét nam, s& gop phan
xay dung chuyén nganh phau thuat tim bam sinh & Viét nam
3. Nhirng dong gop méi caa luan an

Pay 1a cong trinh dau tién ¢ Viét nam nghién cau vé dic diém cua cac ton
thuong tim dang mot tdm that duoc phau thuat Fontan véi ki thuat st dung dng ndi ngoai
tim bang mach nhan tao Gore- Tex va két qua sau phau thuat.

Nghién cau tién hanh & 100% BN d3 dugc phau thuat Glenn hai huéng va tat
ca bénh nhan duoc mo cira s6 mach nhan tao va tam nhi kém theo phau thuat Fontan.
4. Bo cuc cia luan an

Luan an day 123 trang kho gidy A4, dugc phan ra 4 chuong, trong d6: dat van
dé 02 trang, tong quan: 36 trang, ddi tuong va phuong phap nghién ctu: 18 trang, két
qua nghién ciu: 29 trang, ban luan: 35 trang, két luan va kién nghi: 3 trang.

CHUONG 1

TONG QUAN
1. Pinh nghia, chian dodn va cic phwong phap diéu tri bénh tim bam sinh dang
mét tam that
1.1. Pinh nghia: Bénh tim bam sinh dang mét tm that 1a nhém bénh tim bam sinh c6
thé c6 mot hodc hai tdm that song chi c6 mot tdm that du kich thudc va chirc ning
bom méau dén cac co quan trong co thé. Nhu vay bénh tim bam sinh dang mot tam that
c6 thé ¢ dang thiéu san tam that phai, thiéu san tam that trai, hoic ¢ thé khong xéac
dinh
1.2. Giai phau tim: tim c6 bén buéng bao gom tdm nhi phai, tim nhi trai, tim that
phai va tdm that trai. Hai tim nhi dugc ngan cach bai vach gian nhi. Hai tim that duoc
ngin cach boi vach gian that, vach gian that bao gom phan co ¢ phia dudi, day, 10
sang phai va phan mang mong ¢ phia trén. Bén phai, tam nhi phai va tam that phai
thong vaéi nhau qua 16 nhi that phai c6 van nhi that phai hay van ba 1a. Bén trai, tam

nhi trai va tam that trai thdng véi nhau qua I8 nhi that trai, c6 van nhi that trai hay van



hai 14. Cac van nhi that c6 tdc dung cho mau di theo mot chiéu tir tim nhi xuéng tam
thét
1.3. C4c thé ton thwong tim bam sinh dang mét tam that
1.3.1. Thiéu sdn tam thdt phadi: tam that chirc ning 13 tim that trai. Bao gdm cac bénh
nhu thiéu san van ba 14, bénh tam that hai duong vao, bénh teo phdi vach lién that
nguyén ven...
1.3.2. Thiéu sdn tam that trai: tam that chie ning 1a tim that phai. Bao gdm céc bénh
nhu hoi ching thiéu san tim trai, hoi chimg Shone, Heterotaxy.. .
1.3.3. Thé khéng xdc dinh: 14 c4c ton thuong khong xac dinh dugc tam that bj thiéu
san nhu cac bénh thong san nhi that kém teo phdi, that phai hai duong ra c6 dao gdc
va thong lién that cach xa dai dong mach, bt twong hop nhi that, cac truong hop ton
thuong phuc tap ma sira chira hai tam that co nguy co cao nhu ttr chung fallot két hop
Vi théng san nhi that toan bo. ..
1.4. Chéan do4n
1.4.1. Trigu chizng 1am sang: tly vao thé bénh cd thé BN c6 tim moi va dau chi (thé
c6 hep phéi), viem phdi (thé khdng c6 hep phdi), cham ting cén, cd thé co bién dang
1bng nguc. Nghe tim c6 tiéng thoi tam thu.
1.4.2. Trigu ching c@n lam sang

Siéu am Doppler tim gitp chan doan xac dinh ton thuong, chan doan bénh va
thé bénh. Pong thoi siéu &m tim chan doan mic d6 hd van nhi that chung, chirc ning
tim

Théng tim duoc chi dinh cho tat ca cac truong hop bénh tim bam sinh dang mot
tam that dé xac dinh chinh xac maot sb cac théng so nhu duong kinh PMP bén phai va
bén tréi, ap luc PMP, dudng kinh TMC dudi. Tuan hoan bang hé chi phoi, thong
d6ng mach-tinh mach phoi.

1.5. Cac phwong phap diéu tri bénh tim bam sinh dang mét tam that



1.5.1. Céc phdu thudt thi dau: day 1a cac phau thuat tam thoi cho nhimg BN chua du
tiéu chuan phau thuat Fontan nhu: phau thuat that hep PMP (chi dinh cho BN c¢6 ting
ap luc DPMP), phau thuat Blalock-Taussig (chi dinh cho BN ¢6 hai nhanh DPMP nho),
phau thuat Norwood (chi dinh cho BN c6 héi ching thiéu san tim trai, phau thuat
Glenn hai huéng (dugc coi la phau thuat chuan bi cho phiu thuat Fontan & thi sau).
1.5.2. Phdu thudt Fontan véi éng néi ngoai tim

Nam 1990, Marceletti va cong su thay doi ky thuat thuc hién miéng néi TMC
dudi véi DPMP bang mach nhan tao ngoai tim
1.5.2.1. Sinh ly bénh tim bam sinh dang mot tam that va tuan hoan Fontan

Tuan hoan binh thudng: méau tir TM hé thong d6 vé nhi phai sau d6 xudng tam
that phai va dugc bom 1én trén DMP, qua mao mach phdi, &p luc co bop caa tam that
phai 16n hon stc can phéi dé mau qua dugc mao mach phoi, sau khi méau trao d6i khi
trg vé nhi trai qua TMP. Mau tir nhi trai xudng tam that trai va dugc bom di nudi co

thé qua PMC. Nhu vay tuan hoan phdi va tuan hoan hé théng lién tiép véi nhau

Tuan hoan tim mot that: do chi c6 mot tm that chic nang do vay tuan hoan hé
théng va tuan hoan phdi ciing song song véi nhau ma khdng cé su ndi tiép. Mau TM
hé théng va mau TMP tron véi nhau sau d6 dugc tdm that chic nang bom di nudi co
thé. Piéu ndy s& gay hau qua tang ganh cho tim that chirc ning gay qué tai luu luong
d6ng thoi gay giam bio hoa 6xy DM

Tuan hoan Fontan: phau thuat Fontan ¢ tic dung dua mau tryuc tiép tir tinh
mach hé théng 1én dong mach phoi ma khong qua tam that phai. Do vay tuan hoan hé
théng va tuan hoan phoi lién tiép vai nhau. Mau tir tam nhi trai xuéng tdm that chic
nang, sau d6 duoc tdm that chirc niang bom di nudi co thé qua dong mach chi. Mau
tinh mach hé théng chay truc tiép 1én dong mach phdi, trao ddi khi tai cac phé nang
(tuan hoan phoi) va tré vé tam nhi trai tiép tuc mot vong tuan hoan khéac.
1.5.2.2. Tiéu chuan phau thuat Fontan



Fracis Fontan, Choussat va cong su da dwa ra 10 yéu té dé lua chon phau thuat
Fontan cho BN bi bénh tim bam sinh dang mot tdm that: Tudi thap nhét 4 tudi; nhip
xoang; tinh mach chu binh thuong; thé tich nhi phai binh thuong; &p luc dong mach
phoi trung binh < 15 mmHg; sic can phoi < 4 don vi / m2 da, ty 1¢ duong kinh DPMP/
DPMC > 0,75; chirc nang co bop cua tam that binh thuong (EF > 0,6); van nhi that trai
binh thuong; cac phau thuat 1am cau ndi trude d6 hoat dong tot. Ngay nay mot sé tiéu
chuan da thay d6i nhu tudi phau thuat > 2 tudi, ho van nhi thit mae d6 nhe hoic vira,
chie nang tim giam van cd thé phau thuat Fontan,
1.5.2.3. Phau thuat

Phuong tién: may mé, may tim phoi nhan tao, bo dung cu mé tim ha, mach
nhan tao 1& mach Gore-Tex, ngoai ra con mot sé vat tu khac nhu chi khau, gac cam
mau....

Gay mé: noi khi quan. BN nam ngua, dit cac duong truyén tinh mach trung
wong va dong mach xam lan

Phau thuat: thiét 1ap tuan hoan co thé, liét tim. Cat tinh mach chia du6i khoi nhi
phai, khau dau tdm nhi phai, ndi tinh mach chi dudi vao mach nhan tao. Cit dong
mach phoi tai chac ba, mé rong ra hai bén rén phdi, ndi mach nhan tao vao déong mach
phoi.

1.5.3. Phdu thudt mé cira sé

Tao mot 16 théng gitta mach nhan tao va tdm nhi phai, duong kinh 16 thong

khoang 5mm. Khau tryc tiép gitra mach nhan tao va tim nhi, kiéu “Kissing”.
Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciu



Gom 61 bénh nhan nhi duoc chan doan bénh tim bam sinh dang mot tam that
duogc phau thuat Fontan véi dng ndi ngoai tim tai Trung tdm tim mach — Bénh vién E tur
thang 8/2012 dén thang 12/2015.

2.1.1. Tiéu chud@n chgn bénh nhan

+ Bénh nhéan duoc chan doan tim bam sinh phic tap dang mot tdm that da dugc
phau thuat Glenn hai huéng (thi mét), ¢é chi dinh phau thuat Fontan (thi hai).

+ Bénh nhéan dugc phau thuat Fontan véi dng ndi ngoai tim tai Trung tam tim
mach - Bénh vién E.

+ Pay du hd so bénh an va hd so bénh an phai dap tng duoc yéu cau caa nghién
cuu.

+ Bénh nhan, gia dinh bénh nhan déng y tham gia nghién ciu
2.1.2. Tiéu chudan logi trie

+ BN duoc chan doan tim bam sinh phuc tap dang mot tam that duoc phau thuat
Fontan thi ¢au chua duoc phau thuat Glenn hai hudng.

+ BN duoc chan doan tim bam sinh phic tap dang dang mot tam that dugc phau
thuat Fontan kinh dién, phau thuat Fontan véi duong ham trong tim.

+ Ho so bénh an khong day du dir liu
2.2. Phuwong phap nghién ciru
2.2.1. Thiét ké nghién ciru

+ La nghién cu md ta cat ngang (c6 so sanh két qua trudc va sau phau thuat).

+ C& mau nghién cuu.

Tinh theo cong thic: n = Z2_,» p (1-p)/ d?

trong d6: n 1a s6 BN di kién nghién cizu, p 1a ty 1é ti vong tai vién (p: 3% theo

nghién cizu cua Yves d Udekem ty 16 ti vong tai vién 1a 3%), Z1.,,» =1,96 (V6i a =

0,05),d = 0,05: dé chinh x&c tuyér déi mong muon.Thay cac gia tri vao cong thic

nhu sau. n = (1,96)% x 0,03 x (1-0,03)/ 0,05% = 45 (bénh nhan). Dy kién téi thiéu

45 BN.



2.2.2. Qui trinh phdu thugdt Fontan véi éng néi ngoai tim bang mach nhan tgo tai
Trung tdm tim mgch — Bénh viégn E
2.2.2.1. Chi dinh

BN chéan doan tim bam sinh dang mot tam that, d¢a phau thuat Glenn hai huéng,
du tiéu chuan phau thuat Fontan.
2.2.2.2. Chuan bi bénh nhan truéc mo
2.2.2.3. Trang thiét bi va dung cu mé tim ha, mach nhan tao Gore-Tex cac kich thuéc
2.2.2.4. Ky thuat mo
2.2.3. Cac tham s6 va bién s nghién ctu

+ Pic diém tén thuong bénh tim bam sinh dang mot tdm that: 1am sang, siéu
am tim, thong tim

+ Mot sb dic diém dugc thu thap trong mo

+ Mot sb dic diém dugc thu thap sau mé (hoi stc, bénh phong)

+ Lay cac tham sé ¢ lan kham lai sau mé6 6 thang va lan kham cudi cung tinh
dén ngay 30/6/2016.

Chuong 3
KET QUA NGHIEN CUU
3.1. Mt s6 diic diém chung
3.1.1. Tuédi va gidi: Tudi trung binh: 5,59 tudi (2 — 14 tudi), nhém tudi < 4 tudi chiém
31,15%; Ty s6 Nam/Nir: 1,33
3.1.2. Can ngng, chiéu cao, chi sé dién tich da co thé
Bang 3.1: M0 ta can nang, chiéu cao, chi s6 BSA (n=61)

Chi so Trung binh Thap nhat Cao nhat
Cén nang (kg) 17,40 = 7,66 9,6 49
Chiéu cao (cm) 107,43 + 19,08 80 161
BSA (m%) 0,71 +0,22 0,35 1,5




3.2. Pic diém ton thwong bénh tim bam sinh dang mét tam that

3.2.1. Trigu chéng lam sang

+100% BN c6 tim méi va dau chi, SpO2 trung binh: 83% (75 -90%)
+ Mutc do suy tim: 60,66% BN suy tim d6 IIT; 39,34% BN suy tim d¢ Il

3.2.2. Tién si phdu thugt tim

Bang 3.2: Tién sir phau thuat cia bénh nhéan trudéc mod (n=61)

Phau thujt n Ty 186 % | Tén sé cong don

Phau thuat Glenn hai huéng 51 83,61 83,81
Phau thuat thit hep PMP + Phiu

3 4,92 88,52
thuat Glenn hai hudng
Phau thuat Blalock + Phau thuat

5 8,20 96,72
Glenn hai huéng
Thay van nhi that + Phau thuat

1 1,64 98,36
Glenn hai huéng
Phau thuat thit hep PMP + Phau
thuat Glenn hai huéng + Thay van 1 1,64 100
nhi thét

Tong 61 100

3.2.3. Chan dodn bénh tim bam sinh dgng mgt tam that
Bang 3.5: Chan doan bénh tim bam sinh dang mot tam that (n=61)

Chén doan

n |Tylé¢ %
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That phai hai duong ra, dao gbc, hep phoi 16 | 26,23 26,23
Thiéu san van ba 14 14 | 22,95 49,18
Bat twong hop nhi that, dao goc, hep phoi 14 | 22,95 72,13
Thiéu san van hai l& 7 11,48 83,61
Kénh nhi that chung, hep phoi 3 4,92 88,53
Heterotaxy 2 3,28 91,81
That trai hai duong vao 2 3,28 95,09
Teo DMP vach lién that nguyén ven 2 3,28 98,37
That phai hai dudng vao 1 1,63 100
Tong sb 61 100

Thé bénh thiéu san tdm that phai chiém 36,07%; thé thiéu san tdm that trai

chiém 14,75%; thé khong xac dinh chiém 49,18%.

3.2.4. Chikc ning tim va mirc dp hé van nhi thét: tit ca BN déu c6 chic ning tim
binh thuong, chi sé EF trung binh 65,36% (53 — 80%). Van nhi that khéng hé chiém

63,93%: van nhi that hé nhe chiém 26,23%; van nhi that ho vira chiém 9,84%.

3.2.5. Chi sé Mc Goon, ap lwe dgng mach phéi va dwong kinh tinh mach chi duwdi

trén thong tim

Bang 3.7: Chi s6 Mc Goon, ap luc dong mach phdi va duong kinh

tinh mach chu dudi (n=61)

Bién s6 Trung binh | Nhé nhat | Lén nhat
Chi s6 Mc Goon 232+0,3 1,8 3,13
DPuong kinh TMC duéi (mm) 18,65 + 3,98 10 29
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Ap lyc PMP (mmHg) 11,72 + 2,43 6 18

3.3. Két qua phiu thuat
3.3.1. Két qud trong mé

Tat ca BN déu duoc s dung mach nhan tao Gore-Tex dé 1am cau néi trong d6
mach nhan tao c6 dudng kinh 18mm va 20mm chiém 72,13%.

Tat ca BN dugc mé cira s6 mach nhan tao va tim nhi.

Ap lyc DMP sau m6 trung binh 1a 15,26 mmHg trong d6 nhém ap luc PMP>
15mmHg la 37,2%.
3.3.2. Ty lé tiz vong sau ma: c6 2 (3,28%) BN ta vong ngay sau mo tai phong hoi sac.

Bang 3.18: Méi lién quan ghép cap thé bénh va tir vong (n=61)

Tir vong Tirvong s6ém | Téng
Cap thé bénh Khong | C6 ) g
Thiéu san tim phai & tréi 29 2 31
Cip 1 0,492
Khong xac dinh 30 0 30
Thiéu san tim phdi & khong
52 0 52
Cip2 | xdc dinh 0,020
Thiéu sdn tim trai 7 2 9
Thiéu san tim trai & khong
37 2 39
Cip3 | xacdinh 0,531
Thiéu san tim phai 22 0 22

3.3.3. C4c bién ching sau mé
3.3.3.1. Tran dich khang mang phoi: ¢6 90,16% BN phai dat dan luu mang phdi va
56,36% BN phai dit dan lvu mang phdi kéo dai



Bang 3.24: So sanh nhom dan luu mang phdi va nhém ap luc dong mach phoi sau mo

12

(n=55)
Dan lwru mang phoi Nhom din luu
mang phéi kéo dai | Téng sb p
Ap lwc PMP Khong Co
n 18 15 33
<15 (mmHg)
Nhom &p luc % | 7500 | 4839 | 60,00
PMP n 6 16 22
>15 (mmHgQ) 0,046
% 25,00 51,61 40,00
Tong so n 24 31 55
% 100 100 100

3.3.3.2. C4c bién ching khéc

Bang 3.19: M6 ta cac bién ching khéac (n=61)

Bién chirng n Ty 18 %
Chay mau phai mo lai 4 6,56
Tran dich mang tim, chén ép tim cap 1 1,64
Suy than cap 12 19,67
Tai bién mach ndo 1 1,64
Viém xuong Gc 1 1,64
Loan nhip 3 4,92
Viém phoi 1 1,64

3.3.3. Két qud theo ddi sau ma: tong sé6 BN dugc theo ddi sau mo tinh dén thoi diém

30/6/2016 1a 59 BN v¢i thoi gian theo doi trung binh Ia 18 thang (6 — 45 thang)
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3.3.3.1. Ty Ié séng theo ddi sau mo: khong cé BN tir vong trong qué trinh theo ddi sau
mo
3.3.3.2. Triéu chiing 1am sang

+ 88,14 % BN hét tim moi va dau chi. SpO2 trung binh 1a 95,63 % (89 —
100%).

+ Murc do suy tim: 94,92% BN suy tim d0 I, Il. Chi ¢6 3,39% BN suy tim d¢ 11
va 1,69% BN suy tim d¢ 1V.
3.3.3.3. Siéu Doppler tim

+ Chénh ap qua miéng néi TMC dudi mach nhan tao trung binh: 0,6mmHg

+ 1 (1,69%) BN co chtrc nang tim giam (EF: 45%)

+ Tinh trang ctra s6 mach nhan tao va tim nhi: 89,83 % BN khong con hinh
anh dong chay qua cira sb.
3.3.3.4. Bién chting trong qué trinh theo d&i sau mé

Bang 3.34: Phan bé bién chiing sau mé (n=59)

Bién chirng n Ty 18 %
Loan nhip 2 3,39
Hoi chiing mat protein rudt 2 3,39
Tai bién mach ndo 2 3,39
That bai Fontan 3 5,08

Chuong 4
BAN LUAN
4.1. NHAN XET PAC PIEM TON THUONG VA CHI PINH AP DUNG KY
THUAT

4.1.1 Piic diém ton thwong bénh tim bam sinh dgng mét tam that
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4.1.1.1 Bénh tim bam sinh dang mot tdm that: Ton thuong rat da dang gém cac bénh
sau

That phdi hai dwong ra: ching tdi ¢ 16 (26,23%) BN chan doan that phai hai
duong ra, c6 dao gdc dong mach va hep phdi. Nghién cau cua Ajay J. lyengar va cong
su c6 18% BN thé that phai hai duong ra, cua Harold M. Burkhart 1 15,15%. C4c thé ton
thuong cua that phai hai dudng ra duoc chi dinh hoac nén phau thuat Fontan do it nguy co
rai ro sau mo bao gém: chi so thé tich thm that khong dii dé sira chita hai tam that, tam that
phai ¢ cau trlc chi hai thanh phan (Bipartite structure) Ia phan xoang va phan phéu, 15
théng lién that cach xa hai dai dong mach (Remote Ventricular Septal Defect), c6 van nhi
that chung, cd hién tuong bét chéo day chang van hai 14 hoic van ba 14, kém theo mot s6
ton thuong khac nhur thiéu san tm that phai, hoi chung thiéu san tim trai, hep nang van
bMC.

Thiéu sdan van ba la: nghién ciu cua ching t6i c6 14 (22,95%) BN bi thiéu san
van ba l4. Thiéu san van ba l4 c6 thé & 14 van, vong van, day ching va cot co, hau qua
dan dén thiéu san tam that phai.

Bat twong hop nhi that, dao goc dong mach, hep phdi: nghién cau c6 14
(22,95%) BN. Véi t6n thuong nay co thé sira chita theo phuong phéap hai tim that song
¢6 nhiéu nguy co nhu tir vong sau mo, suy tim, réi loan nhip tim sau mé cao hon so véi
phau thuat Fontan. Chi dinh phau thuat Fontan khi BN ¢ 15 thong lién that rong, kho
phan chia thanh hai buong tam that; thiéu san mot budng tdm that; hep duong ra tam
that bén trai hoac nhiing truong hop BN di duoc phiu thuat that hep PMP trudc do;
cac co so chua co nhiéu kinh nghiém vé sira chira hai tam that cho ton thuong nay.

Teo dong mach phai véch lién that nguyén ven: Nghién ctiu cua ching toi c6 2
(3,28%) BN, nghién ctu cua Toshihide Nakano c6 11,11% BN bj teo phdi vach lién
that nguyén ven trong tong sé 126 BN phau thuat Fontan. Chi dinh phau thuat Fontan
cho bénh teo phoi cé véch lién that nguyén ven khi: tdm that phai khong du 3 thanh

phan hoic c6 du cac thanh phan nhung kich thudc va thé tich < 80% thé tich binh
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thuong theo chi sé BSA; thiéu san vong van ba 14, thiéu san tam that phai; cac truong
hop BN c6 ro dong mach vanh vao that phai.

Kénh nhi that chung, hep phéi: nghién ctu c6 3 (4,92%) BN c6 kénh nhi that
chung kém theo hep phoi. Theo nghién ctu cua Hideo Ohuchi ¢ 11,49% BN c6 ton
thuong kénh nhi that chung, cua Toshihide Nakano 1a 7,14%, caa Ann-Marie Tan la
15,6%. Bénh kénh nhi that chung ¢ hep phdi da sé dugc céc tac gia lva chon phau
thuat Fontan hon 1a stra chita hai tm that do nhimg kho khan trong chia hai tam thét,
ddng thoi khi theo dai lau dai sau mé ¢é nhiéu bién ching (loan nhip tim, hé van nhi
that trai, suy tim) cao hon so v&i phau thuat sira chira dang mot tam that.

Nhitng bénh 1y khong thé siza chiza hai tam thdt: thiéu san van hai 14 (11,48%),
tam that hai duong vao (3,28%), hoi chung Heterotaxy (3,28%). Pay 1a nhitng bénh ly
c6 chi dinh tuyét d6i phau thuat stra chita dang mot tam that.
4.1.1.2. Bic diém lam sang

Mite dé suy tim trueéc mo: Nghién ciru ¢6 38 (62,3 %) BN suy tim do 111; 23
(37,7 %) BN suy tim d¢ II, khong c¢6 BN suy tim d6 I va d6 IV. Mtc do suy tim cua
bénh nhan dang mot tm that khong chi phu thudc vao bénh (thiéu san van ba 14, thiéu
san tim trai, Heterotaxy...), thé ton thuong (thiéu san tdm that phai, thiéu san tam that
trai, thé khong xac dinh), do hd van nhi that chung ma con phu thude vao luu luong
mau 1én PMP, mirc do thiéu & xy to chuc.

Tim méi va dau chi: BN truéc mo déu c6 tim méi va dau chi véi SpO, do dau
chi khi tho khi troi trung binh 1a 83 %. Tét ca cac trudng hop nay déu da duoc phiu
thuat Glenn hai huéng trudc d6. Mong mudn SpO, sau phau thuat Glenn hai hudéng
duy tri tir 75% dén 85% dé tranh hién twong giam cung luong tim do van con mau tur
TMC duéi vé tim, dong thoi néu SpO, qua cao s& gay hién tugng qua tai caa tam that
chtrc ning, néu SpO, thap s& hinh thanh tuan hoan bang hé chi - phdi.
4.1.1.3. Pac diém siéu am doppler tim: ngoai viéc chan doan bénh, thé bénh con co6

vai tro xac dinh diéu kién phau thuat Fontan.
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D6 hé van nhi that: nghién ciu c6 55 (90,16%) BN khéng hé hoic hd nhe van
nhi that, 6 (10%) BN ho vira, khéng c6 BN ho van nhi that nang. Muc do hé van nhi
that 1a mét trong mudi tiéu chuan dé phau thuat Fontan, ngay nay véi ky thuat sira van
nhi thit dugc hoan thién cling nhu phuong tién hoi sic tot, mot sb tac gia trén thé gioi
c6 thé tién hanh phiu thuat sira van nhi that voi phau thuat Fontan khi BN ¢6 hg van
nhi that ning.

Chitc néng tim: tat ca BN trong nghién ctu déu c6 chire ning tim trong gidi
han binh thuong. Pay 1a mot tiéu chuan dé phau thuat Fontan, mot sé tac gia van phau
thuat Fontan cho BN ¢6 chirc nang tim giam, thay rang c6 cai thién vé triéu ching 1am
sang song theo ddi lau dai ty 1¢ tr vong ciing nhu loan nhip tim sau mé cao.
4.1.1.4. Piac diém ton thuong trén thong tim

Hinh dang hai nhdnh déng mach phéi: ching t6i ¢ 44 (72,13 %) BN cd hai
nhanh DMP binh thuong va 27,87 % BN c6 hep DMP. Nghién cttu cia Magee co
71% BN ¢6 PMP binh thuong, 29 % BN ¢ hep PMP. Nguyén nhan gy hep gbc
DMP sau phau thuat Glenn cé thé do cau ndi B-T shunt trude do, hodc do tai vj tri cua
chan dng dong mach té chire bi hep lai, sau that hep PMP sat vao chac ba DPMP, dong
thoi ciing c6 thé sau phau thuat Glenn hai huéng phau thuat vién thit than DPMP 1én
st chac ba gay hep gdc nhanh hoic hep chac ba DMP.

Ap lie dong mach phai: chi s6 nay 1a mét trong céc tiéu chuan va diéu kién dé
phau thuat Fontan. Nghién ctu ¢ &p luc PMP trung binh truéc mé 1a 11,72 mmHg.
Nghién ciu vé cac yéu td nguy co anh huong dén két qua sau mo thay rang khi &p luc
PMP trén 15mm 1a mét trong nhiing yéu té tién luong luong ning Nghién ctu cua
T.Nakanishi: néu ap luc dong mach phoi > 20mmHg, ty 1¢ tir vong caa phau thuat téi
9%.

4.1.2. Nhgn xét chi dinh &p dung ky thudt
4.1.2.1. Lya chon phau thuat Fontan vé&i 6ng ndi ngoai tim:Dya vao cac nghién cau

cia cac tac gia trén thé gidi thay dugc uwu diém vuot troi cua ki thuat vai 6ng noi
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ngoai tim so vai cac ky thuat khac nhu: toi wu héa dong mau chay tir TMC dudi Ién
DPMP do vay ma ti€u hao it nang lugng (Minimizing energy dissipation); khéng co
duong chi trong tim nhi phai lam giam nguy co rung nhi; tranh gian tm nhi phai do
vay 1am giam nguy co suy nat xoang, con nhip nhanh trén that, hinh thanh huyét khéi
trong tdm nhi cling nhu hep dudng trg vé cua tinh mach phoi bén phai; khong co vat
liéu nhan tao trong tim.

4.1.2.2. Bénh nhan sau phau thuat Glenn hai huéng: Nhiéu nghién ciu thay rang phau
thuat Glenn hai hudng 12 mot thi phau thuat dé chuan bi cho phau thuat Fontan vi n6
duy tri dwgc mot lugng méau nhat dinh 18n trén phdi do vay cung cap 6 xy cho co thé
song van duy tri duoc ap luc DMP thap, khong gay ra tinh trang cung luong tim thap
cling nhu giy qué tai cho tdm that chic ning. Khi phau thuat Glenn hai huéng trudc
c6 thé phau thuat Fontan dugc cho rat nhiéu thé ton thuong dang mot tam that dic biét
& BN tim mot tam that thé khong xac dinh.

4.1.2.3. Tudi phau thuat Fontan: Trong nghién cau cua ching t6i BN nho tudi nhét Ia
2 tudi, nhdm tudi < 4 tudi chiém 31,15%. Tudi phau thuat 1a mot trong 10 diéu kién dé
phau thuat (> 4 tudi), song nghién cau cua ching tdi khi so sanh ty I¢ tir vong ngay
sau mo & nhom tudi < 4 tudi va > 4 tudi khdng thiy su khéc biét co ¥ nghia thong ké
(bang 3.16). Nghién ctu cua Bartmus phau thuat Fontan cho 500 BN trong d6 c6 54
(10,8%) BN < 4 tudi thay rang két qua sau md khéng cé su khac biét so véi nhém BN
> 4 tudi, két qua nay ciing phu hop véi nghién ctu caa Wallace.

4.1.2.4. Lya chon 6ng mach nhan tao dé lam cau ndi: Nghién cau caa ching toi sir
dung vat liéu nhan tao 1a 6ng mach Gore — Tex caa hang W.L. Gore & Assiate, Inc,
Flagstaff, AZ, USA. Xac dinh duong kinh 6ng mach nhan tao sir dung cho phau thuat
dua vao duong kinh TMC dudi trén hinh anh thong tim vaéi duong Kinh trung binh la
19,67 mm, duong kinh nho nhat 1a 16mm va Ién nhat 1a 22mm, chu yéu si dung 6ng
mach c6 duong kinh 18, 20, 22 mm (bang 3.11). Mach Gore-Tex duoc cau tao boi vat

licu Poly Tetra Fluorethylene (PTFE), mot dang cua vat liéu Teflon, c&c 16p polymer
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duoc sap xép va dan dang ludi do vay ma 16p ma sat rat thap va dong déu trén toan bo
bé mat cua long mach. Trong long cua dng mach Gore-Tex c6 trang mot 16p mang
mong c6 tac dung chéng voi hoa, dong thoi 6ng mach Gore-Tex rat da dang vé kich
thudc, dé dang sir dung, khdng chay mau & chan kim khi thuc hién miéng ndi. Vi nhiing
ly do trén ma mach Gore-Tex duoc sir dung rong rii dé phau thuat Fontan trén thé gidi.

4.1.2.5. Mo cira s6 mach nhan tao va tdm nhi: Tat ca BN caa ching t6i déu dugc phau
thuat mo cira sd6 kém theo. Vai tro cua phau thuat mé ctra s6: nghién ciu caa Matthew
S. Lemler phau thuat Fontan cho nhém BN c¢6 nguy co cao, viéc p dung k¥ thuat mé
ctra s6 cai thién két qua khac biét so voi nhém khdng mé cira s6 & cac chi s: thoi
gian nam phong héi stc tich cyc, thoi gian rat dan luu mang phoi, thoi gian nam vién.
Tat ca BN trong nghién ctu cua chang toi déu dugc phiu thuat mo cira sé do diéu
kién cua chung t6i khong do duoc sitc can PMP trudce phau thuat dong thoi phuong
tién hoi sizc sau md con han ché (chua c6 khi NO dé diéu tri nhimg truong hop ap luc
DPMP ting cao sau md) ciing nhu khé khan trong viéc trién khai chay ECMO sau phau
thuat vi vay chung t6i da tién hanh mé cira s6 cho tat ca BN phau thuat Fontan véi
6ng ndi ngoai tim

4.2. Két qua phau thuat

4.2.1. Két qud sém sau mo

4.2.1.1. Ty ¢ séng sau md: 96,72 % BN séng sau mo. C6 2 (3,28%) BN tir vong ngay
sau mo. 2 truong hop nay chan doan 1 teo van hai 14, thiéu san tam that trai. Nguyén
nhan tir vong do hoi chimg cung lugng tim thap 1 BN va con nhip nhanh trén that,
ngiing tim 1 BN. Theo c&c nghién cau cua cac tac gia trén thé giéi nguyén nhan chu
yéu gay tir vong sau mo do hdi chimg cung lugng tim thap, nhiém tring, roi loan nhip
nhanh trén that, hé van nhi that chung ning ciing nhu xoan vin nhanh DMP.

4.2.1.2. Tran dich mang phéi sau mo: 90,16 % bj tran dich mang phdi phai dat dan luu
mang phoi. Trong s6 BN phai dat dan luu mang phdi c6 56,36% BN phai dat dan luu

mang phoi kéo dai. Dan luu mang phdi kéo dai 1a mot yéu to tién lugng nang sau mo.
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C6 nhiéu cac yéu t6 nguy co lam ting thoi gian dan luu mang phdi, nghién ciu cua
ching téi thay nhom BN bj thiéu san tim trai, 4p luc PMP sau mo > 15 mmHg la
nhitng yéu t6 lam tang thoi gian phai dan luu mang phdi. Nghién ciucua Raymond T.
Fedderly, Anuja Gupta, Katrien Franc,ois vé cac yéu t6 lam ting nguy co dan luu
mang phdi kéo dai bao gom SpO2 truéc md thap, ¢d nhiém tring hé hap trudc mo,
kich thuéc dng mach nhan tao nho, thoi gian chay may tim phéi kéo dai. Diéu tri
bang thubc loi tiéu, truyén Albumin, khang sinh, mot s6 truong hop néu ap luc DPMP >
15 mmHg thi can phai mé ctra s6 mach nhan tao va tim nhi.

4.2.1.3. Suy than cap sau mé: 1a mot triéu ching caa hoi ching cung luong tim thap.
Trong nghién cau caa ching t6i c6 12 BN chiém 19,67% bi suy than cip vai biéu
hién v niéu. Tat ca BN nay déu duoc dit tham phan phic mac va loc mang bung.
Theo nghién ciu cia Van Arsdell c6 16% BN phai dat tham phan phic mac. Nghién
ctiru cua ching toi khi so sanh yéu té suy than cap ¢ cac thé bénh thay khong cé su
khac biét gitra cac thé bénh, nhung khi so sanh & nhdm c6 4p luc PMP >15mmHg
thay rang s6 BN bj suy than cip cao hon nhém cé ap luc PMP <15 mmHg. Suy than
cap sau phau thuat tim & tré em dic biét nhitng thé bénh tim bam sinh phirc tap 12 mot
trong nhitng bién chiing nang sau phau thuat, nhiéu nghién ctu thay rang ty 18 tir vong
cao c6 thé tir 30 — 79%. Piéu tri ngoai bu da khdi lwong tuan hoan, st dung thudc lgi
tiéu, thuéc van mach thi tham phan phic mac c¢6 nhiéu wu diém 12 cd thé thyuc hién dé
dang, sir dung duogc thoi gian kéo dai, khéng phai sir dung thudc chong dong va khong
gay thiéu mau to chac so véi phuong phéap loc mau bang may chay than nhan tao. BN
trong nghién cau cia chung toi déu dugc dat tham phan phic mac khi c6 biéu hién
thiéu niéu hoac vo niéu trong vong 2 gio mic du da diéu tri noi khoa tich cuc.

4.2.1.4. Loan nhip tim sau mo: 3 BN chiém 4,92% BN bi loan nhip tim sau mo, trong
d6 1 BN bi con nhip nhanh trén that khong dap tng voi diéu tri, BN tir vong. 2 BN bi
loan nhip nhanh dap tng véi thudc ha nhip, ra vién BN c6 nhip xoang. Ddi véi phau

thuat Fontan bang 6ng noi ngoai tim hau nhu BN it bi ton thuong nut xoang do khong
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phai thuc hién cac miéng ndi trong 10ng ciia tAm nhi phai ciing nhu khong gy ting ap
lyc trong budng nhi vi vay khdng gy chan thwong nut xoang nhi, do d6 hau nhu
nhitng réi loan nhip sau phau thuat chi 1a tam thoi va dap ang véi diéu tri thudc hoac
may tao nhip tam thoi.
4.2.2. Két qud trung han

Tat ca 59 BN sdng sau phau thuat déu dugc theo ddi sau phau thuat véi thoi
gian trung binh 12 18, + 10,28 thang, ngan nhat |a 6 thang va dai nhat Ia 45 thang.
4.2.2.1. Ty l¢ sbng: tit ca 59 BN duoc theo ddi, khong cé trudng hop nao tir vong
trong qué trinh theo ddi sau md. Két qua nay ciing twong dong voi nghién cau cua
Yves d Udekem, ciia S. Ocello.
4.2.2.2. Muc @6 suy tim: c¢6 94,92% BN suy tim d | va Il, c6 2 BN chiém 3,39% suy
tim d6 111 va 1 BN chiém 1,69% suy tim d6 V. Khi so sénh muc do suy tim trén 1am
sang khi kham lai so véi truéc mé ching t6i khdng thay su khéac biét co ¥ nghia thong
ké, song ty 1& BN bi suy tim nang (Do 111, IV) trong thoi gian theo ddi sau mé da giam
dang ké. Theo nghién cau cua P.G. Sfyridis sau mé 62,7 thang c6 98,21% BN suy tim
do 1 va lll, chi co 1,79% BN bi suy tim d¢ 11, khong c¢6 BN suy tim d¢ 1V, nghién cuu
cua G.S. Haas c6 87% suy tim do I, suy tim dd II c6 9% va 4% suy tim do Ill; caa
Ujjwal K. Chowdhury c6 88% BN suy tim mic do | va Il, con nghién ciru caa Soo-Jin
Kim ¢6 95,2% BN suy tim do I va 4,8% BN suy tim d6 Il. Nhu vay qua cac nghién cau
thay rang muc do suy tim sau mo trong thoi gian theo doi déu cai thien va duy tri & mic
do nhe.
4.2.2.3. Tim mdi, dau chi va SpO2: ¢ 88,14% BN khong bi tim méi va dau chi, Chi
s6 SpO2 khi tho khi troi trung binh 1a 95,63%, thap nhat 1a 89%. Hau hét BN sau
phau thuat Fontan déu cai thién tinh trang thiéu dxy man tinh véi mirc 6 SpO2 cao.
Nhitng trudng hop SpO2 thap do ctra 6 giira 6ng mach nhan tao va tim nhi con thong
do vay con ludng méu tir tinh mach hé thong sang bén tim nhi, gy ra hién twong mau

tron & tang nhi, nghién ctu cia ching toi sau mo6 6 thang c6 22,03% BN co cua b
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con théng va dén lan kham cudi ciing chi con 10,17% BN cira s6 con thdng, theo thoi
gian hau nhu ctra s6 gitra tim nhi va dng mach nhan tao s& tu dong néu nhu khong
con hién tugng ting ap luc PMP sau m6. Mot nguyén nhan nira gay ra hién tugng tim
moi va dau chi do hién tuong thdng ciia dong mach va tinh mach trong nhu mé phoi
4.2.2.4. Do hd van nhi that: ¢6 94,92% BN khéng hd hodc hd van nhi that nhe, 5,08%
hd van nhi that vira sau mo, khong cé truong hop hé van ning. Nguyén nhan hé van
nhi that sau mé cha yéu 1a do gidn tdm that chirc nang 1am gidn vong van gy ho van,
do vay dé han ché mac do ho van nhi that can duy tri diéu tri duy tri tt chie nang cua
tam that bang thudc ha 4p luc DMP, bit tuan hoan bang hé chu-phoi...dé lam giam
qué tai cho tdm that chirc ning

4.2.2.5. Huyét khdi va tai bién mach néo: c6 2 (3,39%) BN bi tai bién mach n&o trong
qué trinh theo ddi. Huyét khdi sau phau thuat Fontan 1a mét bién ching niang dan dén
nguy co tir vong cao ciing nhu tai bién mach ndo. Mot s6 nghién cau thay rang ty 1¢
BN bi huyét khéi sau phau thuat Fontan véi dng ndi ngoai tim tir 20% dén 23% néu
khong duy tri thuéc chdng dong , chinh vi vay mot sé nghién ctiu khuyén cao nén duy
tri thuéc chdng dong sau mé. Tat ca BN cua chung t6i déu duy tri thudc chdng dong
sau mo (loai chdng ngung tap tiéu cau).

4.2.2.6. R4i loan nhip tim: ¢4 2 BN chiém 3,39% bj réi loan nhip tim trong qué trinh
theo ddi, 1 BN bj suy nit xoang, 1 BN bi nhip bo ndi, ca 2 BN nay déu duoc chan
doan trén dién tim d6, va trén Holter dién tim 24 gio. Nghién ctu cua Jeong Ryul Lee
ty 18 nay 1a 11,2% & nhom BN phau thuat Fontan véi 6ng ndi ngoai tim, caa Soo-Jin
Kim ty I¢ nay la 16% [83], cia Azakie va cong su ty I¢ nay 1a 13%. Nhu vay ty I¢ BN
bi loan nhip tim cua ching tdi thap hon ctia c4c tac gia trén boi vi thoi gian theo dbi
sau phau thuat cia chang tdi con ngan.

4.2.2.7. Hoi chung mat protein ruot: 2 (3,39%) BN c6 hoi chiing mat protein rudt xuat
hién sau mo 12 thang va 16 thang. Biéu hién 1am sang phu toan than, xét nghiém mau

c6 nong do Albumin < 25g/L. Pay 1a mot bién ching ning va diéu tri kho khan sau
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phau thuat Fontan, tan suat c6 thé gap tir 5% dén 15% va nguy co tir vong cao tdi 50%
& BN dugc chan doan hoi ching nay sau 5 nam. Diéu tri noi khoa, can thiép hoic
phau thuat. Néu cac phuong phap trén khong hiéu qua BN c6 chi dinh ghép tim.

4.2.2.8. That bai Fontan: c6 3(5,08%) BN bi that bai Fontan trong qué trinh theo dai,
2 BN ¢6 suy tim d6 111 (1 BN bi tai bién mach ndo, 1 BN bi hoi chitng mét protein
ruot), 1 BN bi suy tim do 1V (BN bi hoi ching mat protein rudt, da duoc diéu tri song
khong hiéu qua, c6 chi dinh ghép tim). Theo Marion E. McRae khi nghién cau vé két
qua lau dai cua phau thuat Fontan thay rang bién ching nay do nhiing tac dong nguoc
cua sinh Iy tuan hoan bénh tim dang mot tam that, gay ra tinh trang ting ap luc cua
TM hé théng ciing nhu seo ¢ trong noi tm mac dan dén tinh trang that bai Fontan.
Diéu tri phu thudc vao nguyén nhan cua that bai c6 thé su dung thude (loi tiéu, van
mach, ha 4p luc DPMP), stra van hoidc thay van nhi that, g& bo phiu thuat Fontan

(Taken-down Fontan), ghép tim.
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KET LUAN
Qua nghién cru 61 truong hop tim bam sinh dang mot tdm that duoc phau thuat
Fontan vé&i 6ng ndi ngoai tim bang mach nhan tao tai Trung tam tim mach — Bénh
vién E trong thoi gian tir thang 8/2012 dén thang 12/2015, chung toi rat ra dugc mot
sb két luan nhu sau;
1. Pic diém ton thwong va chi dinh 4p dung k¥ thuat

e Tudi trung binh 12 5,95 tudi (2-14 tudi), Nam/nir 1,33.

¢ 100% BN ¢6 tim méi va dau chi véi SpO2 dau chi trung binh 1a 83% (75-90%).

©39,34% BN suy tim d6 IIva 60,66% BN suy do Il11.

e C4c bénh tim bam sinh dang mot tam that: 26,23% that phai hai duong ra, dao
gbc dong mach, hep phdi; 22,95% thiéu san van ba 1a; 22,95% bét twong hop nhi that
c6 hep phoi; 11,48% thiéu san van hai 14; 4,92% kénh nhi that chung c6 hep phoi;
3,28 % hoi chimg Heterotaxy; 3,28% teo dong mach phdi c6 véach lién that nguyén
ven; 3,28% tam that trai hai dudng vao; 1,63% tam that phai hai duong vao.

« Chi dinh 4p dung ky thuat Fontan véi 6ng ndi ngoai tim bang mach nhan tao

+ Bénh nhan di duoc phau thuat Glenn hai hai huéng 100%
+ Tudi phau thuat > 2 tudi: 100%

+ Ap lyc dong mach phéi < 15 mmHg: 98,36%

+ Chi s6 Mc Goon > 1,8: 100%

+ Khdng hé van nhi that hoac hé van nhe: 90,17%

+ Chtrc nang tim trong gidi han binh thuong: 100%

e Phau thuat mé ctra s6 mach nhan tao va tim nhi cho tat ca bénh nhan

2. Két qua phiu thuat
2.1 Két qua sém

Ty 18 séng sau mo 96,72%
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* Sp0O2 dau chi sau mé trung binh 96,34% (88-100%)
¢100% bénh nhén ra vién c6 nhip xoang
e Bién chung ngay sau mo: chay mau phai mo lai cam méu 1a 6,56%; suy than
cap phai dit tham phan phic mac 1a 19,67%; tran dich mang phdi phai dit din luu
khoang mang phoi la 90,16%:; tai bién mach néo 1a 1,64%; loan nhip tim sau mo la
4,92%; viém xuong tc phai mo lai 1a 1,64%
2.2. Két qud trung hgn
Ty 1é bénh nhan duoc theo ddi sau mé 1a 59/59 (100%). Thoi gian theo ddi
trung binh 18 thang (6-45 thang).
e Khong c6 bénh nhan tir vong muon sau mo
e Do suy tim: ¢6 94,92% suy tim do 1 va II, 3,39% suy tim do 11l va 1,69% suy
tim do IV
e Loan nhip tim sau mo: 3,39%
e Huyét khdi va tai bién mach n&o: 3,39%
e Hoi chang mat protein ruot : 3,39%
e Thét bai Fontan: 5,08%

KIEN NGHI

Can ctr vao két qua thu dugc trong nghién cttu ndy ching téi c6 kién nghi sau:

> Trong gian doan hién nay phau thuat Fontan nén thuc hién voi ki thuat
dng ndi ngoai tim bang mach nhan tao va phau thuét thuc hién trén céc
bénh nhan di dugc phau thuat Glenn hai huéng
> Tudi phau thuat c6 thé tién hanh > 2 tudi
M& cira 6 mach nhan tao va tim nhi nén tién hanh cho tat ca bénh nhan vai ki thuat

ndi bén —bén
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INTRODUCTION
1. Background

Single ventricle physiology is described as a group of complex congenital
heart diseases in which the patient may have one or two ventricles but there is
only adequately sized and functional ventricle that pumps blood to the body,
including: tricuspid atresia, hypo-plastic left heart syndrome, pulmonary atresia
with intact ventricular septum...These are all rarely seen congenital heart
defects. Nowadays, with advances in pediatric cardiology, many modern
diagnostic methods have been applied, the number of children diagnosed with
this complex defect is increasing. The diagnosis of single ventricle physiology
based on clinical symptoms such as cyanosis, pneumonia, slow weight gain.
Doppler echocardiography helps to diagnose the disease as well as the type of
disease. The treatment depends on both type and stage of the disease, including
different surgeries: pulmonary artery banding, Blalock-Taussig surgery,
bidirectional Glenn surgery, Fontan operation...

Fontan procedure, which was first performed in 1968 for a patient with
tricuspid atresia and described in 1971, is a technique to directly direct blood
from systemic venous to pulmonary arteries bypassing the right ventricle and is
considered the final surgery for patients with single ventricle physiology. Since
the application of Fontan operation for this group of patients, many changes
have been made in technique to create the anastomosis between IVC and
pulmonary artery in order to reduce mortality rate as well as post-operative
complications, such as: classical Fontan surgery with the connection between
right atrial appendage and pulmonary artery; connecting right atrium to right
ventricle; lateral tunnel technique to drain blood from I\VVC to pulmonary artery.
In 1990, Marceletti performed the extra-cardiac conduit technique in which the
IVVC was connected to the PA by an extra-cardiac conduit with advantages such
as lower rate of death, arrhythmic complications, vascular embolism.
Subsequently, this technique has been widely applied in many cardiovascular
surgery centers worldwide.

In Vietnam, the number of pediatric patients diagnosed with single
ventricle heart defect is increasing, the majority underwent the palliative
surgery (bidirectional Glenn operation), some hospitals have performed Fontan



procedure but only initial results were reported: Cardiovascular center, E
hospital; Hanoi Heart Institute; Ho Chi Minh Heart Institute; Vietnam-German
Hospital. To investigate the indications, the ability to apply the technique as
well as results of this procedure, we conduct the study named: “Investigating
the application of Fontan procedure with extra cardiac conduit for the
treatment of single ventricle physiologic congenital heart disease at

Cardiovascular center — E hospital” with two objectives:

1. Characteristics of cardiac defects, indications for applying Fontan procedure
with extra-cardiac conduit for single ventricle physiology at Cardiovascular
center, E hospital.

2. Evaluating short-term and mid-term results of Fontan operation with extra-
cardiac conduit for the treatment of single ventricle defect at Cardiovascular
center, E hospital.

2. The necessity of the thesis

Worldwide, Fontan surgery using extra-cardiac conduit has been widely
applied due to its superiority to the classic Fontan operation, Fontan operation with
intra-cardiac tunnel such as reduced mortality rate, post-surgical cardiac
arrhythmia, vascular embolism.

In Vietnam, Fontan procedure has been performed in several hospitals: E
hospital, Hanoi Heart Institute, Ho Chi Minh Heart Institute. However, studies on
Fontan procedure only evaluate the initial results. Therefore, detailed evaluation of
characteristics of cardiac defects in single ventricle physiology, outcomes of
Fontan operation with extra-cardiac conduit and indications of this operation in the
condition of Vietnam will contribute to the development of cardiac surgery for
congenital heart diseases in Vietnam.

3. New contributions of the thesis

This is the first study in Vietnam that investigates the characteristic of cardiac
defects in single ventricle treated with Fontan procedure using Gore-Tex artificial
conduit and surgical outcomes.

This study is conducted on 100% of patients who had underwent bidirectional
Glenn operation and all patients who had concomitant fenestration surgery
associated with Fontan procedure.

4. Structure of the thesis



The thesis consists of 123 pages in A4 size and is divided into 4 chapters,
including: Background: 2 pages, Overview: 36 pages, Subject and study methods:
18 pages, Results: 29 pages, Discussion: 35 pages, Conclusions and Petitions: 3
pages.

CHAPTER 1

OVERVIEW
1.Definition, diagnosis and treatment of single ventricle physiology
1.1. Definition: Single ventricle physiology is a group of congenital heart diseases
in which there maybe one or two ventricles but only one ventricle is functional to
pump blood to all organs in the body. Therefore, single ventricle physiology can be
hypo-plastic left heart form, hypo-plastic right heart form, or in undefined form.
1.2. Cardiac anatomy:the heart consists of 4 chambers, including right atrium, left
atrium, right ventricle and left ventricle. Two atria are separated by atrial septum.
Two ventricles are separated by ventricle septum, which includes the lower thick
muscular part and the upper thin membranous part. On the right side, right atrium
and right ventricle are connected via right atrioventricular valve or tricuspid valve.
On the left side, left atrium and left ventricle are connected via atrioventricular
valve or mitral valve. The atrioventricular valves only allow blood to flow in one
direction, from atrium to ventricle.
1.3. Cardiac defects in single ventricle physiology
1.3.1. Hypo-plastic right heart form: the functional ventricle is left ventricle.
Including tricuspid atresia, double-inlet ventricle, pulmonary atresia with intact
ventricular septum...
1.3.2. Hypo-plastic left heart form: the functional ventricle is right ventricle.
Including hypo-plastic left heart syndrome, Shone’s syndrome, Heterotaxyj, ...
1.3.3. Undefined form: lesions in which the hypo-plastic ventricle cannot be
defined, such as complete atrioventricular septal defect associated with pulmonary
atresia, double-outlet right ventricle with transposition of great arteries and non-
committed VSD (ventricular septal defect), atrioventricular disassociation,
complex cases in which two ventricular repair confers higher risk, such as
complete atrioventricular canal defect — associated tetralogy of fallot...
1.4. Diagnosis



1.4.1. Clinical symptoms: depends on the type of diseases, patients may have
cyanosis of the lips and limb (types with pulmonary atresia), pneumonia (types
without pulmonary atresia), slow weight gain, maybe chest deformity. There may
be systolic murmur on auscultation.

1.4.2. Sub-clinical symptoms

Doppler echocardiography helps to establish definitive diagnosis, types of
the disease. Echocardiography can also diagnose the severity of regurgitation of
common atrioventricular valve, ventricular function.

Cardiac catheterization is indicated for all cases with single ventricle
physiology to precisely identify indices like left and right PA diameter, PA
pressure, IVC diameter and to confirm the presence of aortic-pulmonary collateral
circulation, pulmonary artery-venous fistula.

1.5. Treatment options for single ventricle physiology

1.5.1. Primary surgeries: temporary surgeries for patients who have not meet the
requirements for Fontan procedure: pulmonary artery banding surgery (for patients
with increased PA pressure), Blalock-Taussig shunt (for patients with small
pulmonary branches), Norwood operation (for patients with hypo-plastic left heart
syndrome), bidirectional Glenn operation (considered the preparative surgery for
the subsequent Fontan procedure).

1.5.2. Extra-cardiac conduit modification of Fontan procedure

In 1990, Marceletti et al. modified the classical Fontan technique to by
connecting 1VC and PA with an extra-cardiac conduit.
1.5.2.1. Pathophysiology of single ventricle physiology and Fontan circulation

Normal circulation: blood form venous system returns to right atrium and
subsequently, to the right ventricle and is pumped into PA, through pulmonary
capillaries. The pressure of right ventricle is greater than pulmonary resistance so
that blood can flow through pulmonary capillaries, after air exchange in the
alveoli, finally returns to left atrium through pulmonary veins. Blood from left
atrium goes to left ventricle and then is pumped into aorta to supply oxygen to the
whole body. Therefore, pulmonary and systemic circulation are connected.

Circulation in single ventricle physiology: because only one ventricle can
function normally, the systemic and pulmonary circulation are in parallel without
connections. Blood from the systemic veins and pulmonary veins are mixed



together and then pumped to the systemic circulation by the functional ventricle.
This will cause volume overload to the functional ventricle and decreased arterial
oxygen saturation.

Fontan circulation: Fontan procedure diverts systemic venous blood directly
to the pulmonary arteries and bypasses the right ventricle. Therefore, systemic and
pulmonary circulations are in series. Blood from left atrium goes to the functional
ventricle and is then pumped through the aorta to systemic circulation. Systemic
venous blood is directed into pulmonary arteries, air exchange occurred in the
alveoli (pulmonary circulation) and returns to left atrium, begins new cardiac
cycle.
1.5.2.2. Criteria for Fontan procedure

Fracis Fontan, Choussat et al. proposed 10 factors to be considered for
indicating a Fontan circulation for patients with single ventricle: age (at least 4
years old); sinus rhythm; normal vena cavae; normal right atrial volume; mean
pulmonary artery pressure < 15 mmHg; pulmonary venous resistance< 4 unit/ m2
skin area, ratio of PA/AO diameter > 0,75; normal ventricular contractility function
(EF > 0.6); normal atrio-ventricular valve; the previous anastomosis functions
normally.Nowadays, some criteria have been modified, Fontan operation can be
performed in patients > 2 years old, with moderate to severe atrio-ventricular
regurgitation, or even impaired ventricular function.

1.5.2.3. Surgery

Equipment: anaesthesia machine, cardiopulmonary bypass machine, open
heart surgery equipment set, Gore-Tex artificial vessel, other materials, such as
surgical suture, bandage for hemostasis...

Anaesthesia: endotracheal tube. Patients were placed in the supine position,
intravenous catheter and invasive blood pressure monitoring are inserted.

Surgery: establish extra-corporeal circulation, cardioplegia. The IVC is
taken off from the right atrium, right tip is closed, IVS is sewn directly to the
Conduit. Pulmonary arteries are taken off at the Bifurcation, widened to the
pulmonary hila, and finally the conduit is connected to pulmonary artery.

1.5.3. Fenestration surgery



Creating a fenestration between the conduit and right atrium, approximately
5 mm in diameter. Direct suture between conduit and right atrium, “Kissing”
technique.

Chapter 2
SUBJECTS AND STUDY METHODS
2.1. SUBJECTS
61 pediatric patients underwent Fontan procedure for single ventricle heart
defect with extra-cardiac conduit at Cardiovascular center, E hospital from August
2012 to December 2015.

2.1.1. Inclusion criteria

+ Patients who were diagnosed with single ventricle physiology that had
underwent bidirectional Glenn operation (first stage) and had indications for
Fontan surgery (second stage).

+ Patients underwent Fontan operation using extra-cardiac conduit at
Cardiovascular center, E hospital.

+ Complete medical records that meet all the requirements of the study.
+ Patients and their family agreed to be enrolled in the study.
2.1.2. Exclusion criteria

+ Single ventricle physiology patients who underwent first stage Fontan
procedure but did not have bidirectional Glenn operation.

+ Patients with single ventricle defect underwent classic or intra-cardiac tunnel
Fontan procedure.

+ Medical records that lack of information.
2.2. STUDY METHODS

2.2.1. Study design



+ Observational cross-sectional study (with comparison between pre-operative and
post-operative outcomes).

+ Size of study.
Formula: n = Z%_y» p (1-p)/ d?

In which: n: the anticipated number of patients enrolled in the study, p: in-
hospital mortality rate (p=3% according to study of Yves d’Udekem), Z,.,, =1.96
(with a = 0.05), d = 0.05: the expected absolute exact.Replace values in this
formula as follow:n = (1.96)* x 0.03 x (1-0.03)/ 0,05° = 45 (patients). The
minimum anticipated number of patients is 45

2.2.2. Fontan procedure with extra-cardiac conduit at Cardiovascular centre,
E hospital

2.2.2.1. Indications

Patients diagnosed with single ventricle physiology, had underwent
bidirectional Glenn operation, meet all criteria for Fontan surgery.

2.2.2.2. Pre-operative preparation of patients

2.2.2.3. Equipment and devices for open heart surgery, various sized Gore-
2.2.2.4. Surgical technique

2.2.3. Study variables and parameters

+ Characteristics of cardiac defects in single ventricle defect: clinical
symptoms, echocardiography, cardiac catheterization.

+ Some characteristics collected during surgery.
+ Some characteristics collected after surgery (ICU, wards).

+ Variables were recorded at follow-up visits 6 months postoperatively and
the last visit until 30" June 20186.



Chapter 3
RESULTS
3.1. General database

3.1.1 Age and Sex.

The present mean age of this group is 5.59 years (range 2- 14 years), especially
there is 31.15% patients under 4 years old. The male/ female ratio is 1.33/1.

3.1.2. Weight, height and body surface area (BSA)

Table 3.1: Factors weight, height and BSA(n=61)

Variable Mean Min Max
Weight (kg) 17,40 + 7,66 9,6 49
Height (cm) 107,43 £ 19,08 80 161
BSA (m? 0,71+ 0,22 0,35 1,5

3.2. Patients’ cardiac characteristic with single ventricle palliative repair

3.2.1. Clinical manifestations

+ 100% patients have symptomatic central cyanosis, with mean peripheral
oxygen saturation is 83% (range 75- 90%).

+ Preoperative Ross functional class : 60.66% patients have Ross function
class I, meanwhile others (39.34%) in class IllI.



3.2.2. Surgical histories

Table 3.2: Medical surgical histories of patients pre- Fontan operation (n=61)

Type of operations n % Cum.
BDG (bilateral directional glenn) 51 83,61 83,81
PA Banding + BDG 3 4,92 88,52
B-T shunt + BDG 5 8,20 96,72
BDG + AV valve replacement 1 1,64 08,36

PA Banding + BDG + AV valve

1 1,64 100
replacement

Total 61 100

3.2.3. Lesions treated by Fontan procedure:

Table 3.5: Heart lesions with single ventricle palliation repair (n=61)

Lesions n % Cum
DORV- TGA- PS 16 26,23 26,23
Tricuspid valve atresia/hypoplastic 14 22,95 49,18
ccTGA- PS 14 22,95 72,13
Mitral valve atresia/ hypoplastic 7 11,48 83,61
Atrioventricular canal defect- PS 3 4,92 88,53
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Heterotaxy 2 3,28 91,81

Double-inlet left ventricle 2 3,28 95,09

PA- IVS 2 3,28 98,37

Double-inlet right ventricle 1 1,63 100
Total 61 100

Heart lesions with single morphologic left ventricle is 36.07% in this study,
meanwhile 14.75% is single single morphologic right ventricle, and 49.18% is
indeterminate mainventricle.

3.2.4. Cardiac functional status and AV valve morphology

All patients in this study have stable cardiac function with mean ejection
fraction (EF) of main ventricle is 65.36% (range 53%- 80%). With AV valve
functional morphology, there is 63.93% patients don’t have AV valve
regurgitation, 26.23% have mild regurgitation and 9.84% have moderate
regurgitation.

3.2.5. Mc Goon index, pulmonary artery pressure (PAP) and inferior vena cava
diameter (IVC)

Table 3.7: Mc Goon index, PAP and IVC diameter (n=61)

Variables Mean Min Max
Mc Goon index 2,32+0,3 1,8 3,13
IVC diameter (cm) 18,65 + 3,98 10 29
PAP (mmHg) 11,72 + 2,43 6 18
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3.3. Post- operative database
3.3.1. Surgical characteristics

+ 100% cases using extracardiac conduit with a Gore-tex tube as a artificial
graft connected directly IVC to mPA. 72% cases in which the diameter of
Gore-tex tubes is either 18 or 20 mm.

+ 100% cases using fenestration technique (open a “window” between the
artificial graft and atrium).

+ Mean PA pressure of patients right after complete Fontan circulation in this
study is 15.26mmHg (in which 37.2% patients have PAP higher than 15
mmHg).

3.3.2. Mortalities in early stage
In this database, there are 2 patients died in the ICU after Fontan operation.

Table 3.18: The association between univentricular morphology of patients and
mortalities in early stage (n=61)

Mortalities Death in
early stage
UV morphology Total | p
No | Yes
Hypoplastic LV/ RV 29 2 31
Pair 1 0,492
Indeterminate UV 30 0 30
Hypoplastic RV & indeterminate UV 52 0 52
Pair 2 0,020
Hypoplastic LV 7 2 9

Hypoplastic LV & indeterminate UV 37 2 39
Pair 3 0,531
Hypoplastic RV 22 0 22
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3.3.3. Complications after Fontan surgery
3.3.3.1. Pleural effusion:

90.16% patients required chest tube drainage due to pleural effusion (in which
56.36% patients needed prolonged CT drainge with more than 10 days)

Table 3.24: The association between PAP and pleural effusional patients group (n=55)

P. effusion pts Prolonged CT
drainage requirement
Total p
PAP (mmHg) NO h
n 18 15 33
<15
% 75,00 48,39 60,00
n 6 16 22
>15 0,046
% 25,00 51,61 40,00
n 24 31 55
Total
% 100 100 100

3.3.3.2. Other complications

Table 3.19: Other complications after Fontan operation (n=61)

Complications n %
Bleeding (required another surgery) 4 6,56
Cardiac tamponade 1 1,64

Acute renal failure 12 19,67
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Stroke (due to blood clot) 1 1,64
Sternitis 1 1,64
Arrhythmias 3 4,92
Pneumonia 1 1,64

3.3.4. Follow-up data after Fontan operation

The mid-to-long term follow-up database until June 30™ 2016 includes 59 patients
with median time follow-up is 18 months after completed Fontan circulation.

3.3.4.1. Mortalities: the overall survival is 100% with these patients (no death
within this follow-up time after hospital discharge).

3.3.4.2. Clinical examination

+

+

88.14% patients have no more sign of central cyanosis, with peripheral
oxygen saturation is approximately 95% (range 89 to 100%).

NYHA functional class: 94.92% patients in classl & 11, 3.39% in class |11
and 1.69% in class IV.

Echocardiography:

Median gradient pressure in anastomosis between IVC and artificial graft is
0.6 mmHg.

Only 1 patients (1.69%) has low cardiac function (ejection fraction of
functional ventricle IS lower than 45%).
Fenestration status: 89.83% cases have spontaneous fenestration closure (no
sign of shunt through fenestrated window).

3.3.4.3. Complications at mid-to-long term follow-up after Fontan operation:

Table 3.34: Complications at mid-to-long term follow-up (n=59)

Complication n %




14

Arrhythmias 2 3,39
Protein losing enteropathy 2 3,39
Stroke 2 3,39
Fontan failure 3 5,08
Chapter 4
DISCUSSION

4.1. COMMENTS ON CHARACTERISTICS OF CARDIAC DEFECTS AND
THE INDICATIONS FOR A FONTAN CIRCULATION

4.1.1 Characteristics of cardiac defects in single ventricle physiology
4.1.1.1 Single ventricle physiology: diverse lesions, including:

Double-outlet right ventricle: there were 16 patients (26.23%) diagnosed with
double-outlet right ventricle, with transposition of the great arteries and pulmonary
stenosis. The percentage of patients with double-outlet right ventricle in study of Ajay
J. lyengar et al. is 18% and in study of Harold M. Burkhart is 15.15%. The types of
double-outlet ventricle in which Fontan procedure is indicated or should be performed
due to low risk after surgery are: the ventricular volume ratio is not enough for
biventricular repair, the structure of right ventricle only consists of two components
(bipartite structure): confluent portion and infundibular portion, remote ventricular
septal defect, common atrioventricular valve, the straddling of mitral valve or
tricuspid valve, other associated lesions such as hypo-plastic right ventricle, hypo-
plastic left heart syndrome, severe aortic stenosis.

Tricuspid atresia: there were 14 patients (22.95%) with tricuspid atresia in our
study. The atresia can be at the leaflets, annulus, chordae tendineae, subsequently
results in right ventricular hypotrophy.
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Atrioventricular disassociation, transposition of the great arteries, pulmonary
stenosis: the study consists of 14 (22.95%) patients. These lesions can be repaired by
biventricular repair method but the rates of post-surgery death, heart failure, arrhythmia
is significantly higher than Fontan operation. A Fontan circulation is indicated in
patients with large ventricular septal defect, the separation of two ventricles is difficult;
hypotrophy of one ventricle; left ventricular out flow tract obstruction or in cases of
patients who had undergone pulmonary artery banding surgery previously; in centers
that do not have many experiences in biventricular repair for these defects.

Pulmonary atresia with intact ventricular septum: There were 2 (3.28%)
patients in our study, in the study of Toshihide Nakano there were 11.11% patients
with pulmonary atresia with intact ventricular septum in total 126 Fontan patients.
The indications of Fontan procedure for pulmonary atresia with intact ventricular
septum are: the ventricle does not have all 3 components or has all the components
but the ventricular size and volume are < 80% the normal volume according to BSA
index; tricuspid annulus atresia, hypo-plastic right ventricle; in patients who have
coronary fistula into right ventricle.

Common atrioventricular canal, pulmonary stenosis: there were 3 (4.92%)
patients with common atrioventricular canal associated with pulmonary stenosis. In
study of Hideo Ohuchi, there were 11.49% patients affected by common
atrioventricular canal, that number in study of Toshihide Nakano was 7.14%, of Ann-
Marie Tan was 15.6%. In the setting of common atrioventricular canal associated with
pulmonary stenosis, the majority of the authors choose to perform Fontan procedure
instead of biventricular repair due to difficulties in separating two ventricles as well as
the higher rates of long-term complications (arrhythmia, left atrioventricular valve
regurgitation, heart failure) compared to single ventricular repair.

Diseases in which biventricular repair is not possible: mitral atresia (11.48%),
double-inlet left wventricle (3.28%), Heterotaxy (3.28%). These are absolute
indications of single ventricular repair.

4.1.1.2. Clinical characteristics

The severity of pre-operative heart failure: there were 38 (62.3%) with stage 111
heart failure; 23 (37.7%) patients with stage Il heart failure; no patients with stage | or
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IV heart failure. The severity of heart failure in patients with single ventricle
physiology not only depends on the types of disease (tricuspid atresia, hypo-plastic
left heart syndrome, Heterotaxy...), the types of lesions (hypo-plastic right ventricle,
hypo-plastic left ventricle, indeterminate form), the severity of common
atrioventricular valve regurgitation, but also depends on the blood volume goes to PA,
the level of tissue hypoxia.

Central and peripheral cyanosis: All patients had central and peripheral
cyanosis pre-operatively with average measured SpO2 on room air was 83%. All
patients had undergone bidirectional Glenn operation previously. The expected SpO2
after bidirectional Glenn surgery was from 75% to 85% in order to avoid the reduction
in cardiac output because blood from the IVVC still returns to the heart. In contrast, the
SpO2 higher than expected would result in volume overload of the functional
ventricle, the low SpO2 will lead to aortopulmonary collaterals formation.

The severity of atrioventricular valve regurgitation: there were 55 (90.16%)
patients who had no or mild atrioventricular valve regurgitation, 6 (10%) patients with
moderate regurgitation, no patients had severe regurgitation of the atrioventricular
valve. The severity of atrioventricular valve regurgitation is one of the ten criteria for
performing Fontan procedure. Nowadays, with the advances in valve repair technique
as well as excellent intensive care methods, some authors in the world can perform
concomitant valve repair surgery during Fontan procedure when patients have severe
atrioventricular valve regurgitation.

Cardiac function: all patients in this study had cardiac function in the normal
range. This is a criterion for Fontan procedure, some authors performed Fontan
operation for patients with impaired cardiac function showed that there was
improvement in clinical symptoms but long-term follow-up revealed the high
mortality rate and arrhythmia post-surgery.

4.1.1.4. Characteristics of lesions on cardiac catheterization

Shapes of two pulmonary arterial branches: we have 44 (72.13%) cases with
normal pulmonary arterial branches and 27.87% patients with pulmonary stenosis.
There were 71% patients with normal PA, 29% patients with PA stenosis in Magee’s
study. The cause of PA root stenosis after Glenn operation maybe due to the previous
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B-T shunt, or the narrowing at site of arteriosus ductus, after PA banding close to PA
bifurcation, and another possible explanation is the banding of PA trunk near the
bifurcation leading to the stenosis of PA branches or confluent.

Pulmonary arterial pressure: this index is one of criteria and conditions for
Fontan procedure. The mean pre-operative PA pressure in this study was 11.72
mmHg. Study on factors affecting the post-operative outcomes showed that PAP over
15 mmHg was one of negative prognostic factors for the success of the procedure. In
T. Nakanishi’s study: if pulmonary arterial pressure > 20 mmHg, the mortality rate of
surgery was 9%.

4.1.2. Comments on the application of the technique

4.1.2.1. The choice of Fontan procedure with extra-cardiac conduit: Studies from
authors all over the world showed the superior advantages of extra-cardiac conduit
technique over other techniques, such as: optimization of blood flow from IVC to PA
and minimizing energy dissipation; no suture in right atrium, reducing the rate of
atrial fibrillation; avoiding atrial enlargement, therefore the risk of sick sinus
syndrome, paroxysmal supraventricular tachycardia, thrombus formation in the atrium
as well as the stenosis of venous return of right pulmonary veins are decreased; no
intra-cardiac artificial material.

4.1.2.2. Patients after bidirectional Glenn operation: Many studies have shown that
bidirectional Glenn surgery is the preparative stage for Fontan procedure, because it
sustained the certain blood volume to the pulmonary and provide oxygen to the body
but at the same time, the pulmonary arterial pressure remained low, does not cause the
low cardiac output condition or functional ventricular overload. With previous Glenn
operation, Fontan procedure can be performed in many types of lesions in single
ventricle physiology, especially in indeterminate form.

4.1.2.3. The age for Fontan operation: In our study, the youngest patient was 2 years
old, the group of patients < 4 years-old accounts for 31.15%. Surgical age is one of
ten criteria for surgery (> 4 years old), however, in our study, the comparison of
mortality rates right after surgery in groups of patients < 4 years-old and > 4 years-old
shows no statistically significant difference (Table 3.16). In Bartmus’s study, Fontan
procedure was performed for 500 patients in which 54 (10.8%) were < 4 years-old
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showed that there were no differences in surgical outcomes compared to group of
patients >4 years old. This result is consistent with Wallace’s study.

4.1.2.4. The choice of artificial circuit: In our study, the artificial vascular graft used
was Gore-Tex conduit manufactured by W.L.Gore & Associates, Inc, Flagstaff, AZ,
USA. The diameter of the artificial graft used for the surgery was identified based on
the 1VC on cardiac catheterization with mean diameter was 19.67 mm, the smallest
and largest diameters were 18 and 22 mm, respectively. The mainly used grafts were
18, 20, 22 mm in diameter (Table 3.11). The Gore-Tex conduit is composed of Poly
Tetra Fluorethylene (PTFE) material, a form of Teflon, in which the polymer is
arranged as a lattice of nodes interconnected by filaments. The lumen of the Gore-Tex
graft is rinsed with a thin membranous to reduce the calcification. The Gore-Tex
conduits are diverse in diameters, easy to use, low rates of hemorrhage at suture sites
while doing the anastomosis. Due to the above reasons, Gore-Tex conduits have been
used worldwide for Fontan procedure.

4.1.2.5. Fenestration between artificial graft and atrium: All patients in our study
underwent concomitant fenestration surgery. The role of fenestration surgery: in
Matthew’s study on Fontan procedure for high-risk patients, the application of
fenestration operation improved outcomes significantly compared to non-fenestration
surgery in: length of stay in the ICU, pleural drainage duration, in-hospital length of
stay. Fenestration surgery was performed in all patients in our study due to the
inability to measure pre-operative Pulmonary Vascular Resistance and limitedness in
intensive care (NO for treatment of post-operative high PA pressure was not
available) as well as difficulties in deploying ECMO after surgery.

4.2. Surgical outcomes
4.2.1. Early outcomes

4.2.1.1. Post-operative survival rate: 96.72% of patients survived. Two deaths (3.28%)
occurred immediately after the surgery. These two patients were diagnosed with
tricuspid atresia, hypo-plastic left heart. The cause of deaths was low cardiac output
syndrome in one patient and supraventricular tachycardia episode, cardiac arrest in the
other. According to studies by other authors in the world, the leading causes of death
after Fontan operation are low cardiac output syndrome, infections, supraventricular
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tachycardia, severe atrioventricular valve regurgitation or the tortuosity of pulmonary
arterial branches.

4.2.1.2. Post-operative pleural effusion: 90.16% of patients had pleural effusions
required pleural drainage. In these patients, 56.36% needed prolonged drainage. Pro-
longed pleural drainage is a negative prognostic factor after surgery. Risk factors for
prolonged drainage in our study are hypo-plastic left heart, post-surgery PAP > 15
mmHg. Studies of Raymond T. Fedderly, Anuja Gupta, Katrien Francois found that
risk factors for prolonged pleural drainage are low pre-operative SpO2, pre-operative
respiratory infection, small sized artificial vascular graft, long cardiopulmonary
bypass time. Treatment includes diuretics, Albumin infusion, antibiotics, in cases with
PAP > 15 mmHg, fenestration between artificial conduit and atrium was required.

4.2.1.3. Post-operative acute kidney injury: a sign of low cardiac output syndrome. In
our study, there were 12 patients (19.67%) presented with acute renal failure with
anuria. All of these patients had peritoneal dialysis. In Van Arsdell’s study, 16% of
participants required peritoneal dialysis. There were no differences in acute kidney
injury rates between different types of diseases but the rates of acute renal failure was
significantly higher in patients with PAP > 15 mmHg compared to patients with PAP
< 15 mmHg. Acute kidney injury after surgery, especially in children with complex
congenital heart diseases is one of the most severe complications with high mortality
rate ranged from 30 to 79%. Besides treatment with volume compensation, diuretics,
inotropes, peritoneal dialysis played an important role with many advantages: feasible,
can be used in long-term, no need of anticoagulation and does not cause tissue
ischemia compared to hemodialysis. All patients in our study would be treated with
peritoneal dialysis when they had signs of oliguria or anuria within 2 hours despite
aggressive medical treatment.

4.2.1.4. Post-operative arrhythmia: 3 patients, accounted to 4.92% had post-surgery
arrhythmia, in which 1 patient had supraventricular tachycardia episode unresponsive
to medical treatment and subsequently died. 2 patients had tachycardia responsive to
treatment and was on sinus rhythm on discharge. Lesions to sinus node is rare in
Fontan procedure using extra-cardiac conduit due to the avoidance of anastomosis
made in the atrium and atrial hypertension. Therefore, almost all arrhythmia after
surgery were transient and responsive to medications or temporary pace maker.
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4.2.2. Mid-term outcomes

All 59 survivors after the surgery were followed-up with the mean duration of
18+10.28 months, the shortest duration was 6 months and the longest one was 45
months.

4.2.2.1. Survival rate: all 59 patients were followed-up, no death occurred during
this period. This result is consistent with studies of Yves d’Udekem, of S. Ocello.

4.2.2.2. The severity of heart failure: 94.92% of patients had stage | and Il heart
failure; 2 patients, accounted to 3.39% had stage Ill heart failure and 1 patient
(1.69%) had stage 1V heart failure. Compared to the severity of heart failure before
surgery, there were no statistically significant differences, but the rates of severe
heart failure (stage IlIl, V) significantly decreased after the follow-up period.
According to P.G. Sfyridis’s study, after 62.7 months of follow-up, there were
98.21% of patients with stage | and Il heart failure, only 1,79% of patients had stage
Il heart failure, no patients had stage IV heart failure. In study of G.S. Haas, there
were 87% of patients had stage | heart failure, the rates of stage Il and Il heart
failure were 9% and 4%, respectively. The percentage of stage | and Il heart failure
in study of Ujjwal K. Chowdhury were 88% in total. In study of Soo Jin, 95.2% and
4.8% of patients had stage | and Il heart failure, respectively. According these
studies, the severity of heart failure was improved during follow-up period and
remained mild.

4.2.2.3. Central and peripheral cyanosis, SpO2: 88.14% of patients did not have
central and peripheral cyanosis. The mean of SpO2 value on room air was 95.63%
with the lowest value being 89%. Almost all Fontan patients had their tissue hypoxia
improved with high SpO2. Cases with low SpO2 were caused by the connection
between the artificial graft and atrium, resulted in the mixture of blood from the IVC
with blood in the atrium. In our study, at 6-month follow-up, there were 22.03% of
patients with patent fenestration and that number reduced to 10.17% in the last follow-
up visit. Over time, the fenestration between atrium and the artificial conduit will
spontaneously close if post-operative high pulmonary arterial pressure did not persist.
Another reasonable cause of cyanosis is the connection between pulmonary arteries
and veins.
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4.2.2.4. The severity of atrioventricular valve regurgitation: 94.92% of patients had
no or mild atrioventricular valve regurgitation; 5.08% of patients had moderate
regurgitation and no cases with severe regurgitation postoperatively. The regurgitation
was caused mainly by the ventricular enlargement and the subsequent annular dilation
causing valve regurgitation. Therefore, in order to limit the severity of atrioventricular
valve regurgitation, treatment with medications to lower PAP, aortopulmonary
collateral closure... to reduce the overload of the functional ventricle should be
maintained.

4.2.2.5. Thrombosis and stroke: 2 patients (3.39%) suffered from stroke during
follow-up period. Thrombus formation is a severe post-surgery complications leading
to high mortality rate as well as stroke. Some studies have shown that the rate of
thrombosis in patients after Fontan procedure with extra-cardiac conduit ranged from
20% to 23% if no anticoagulation was used. Therefore, the continuation of
anticoagulation after Fontan operation is recommended in some studies. All patients
in our study had their anticoagulation continued after surgery (antiplatelet
medication).

4.2.2.6. Arrhythmia: 2 patients, accounted to 3.39% had arrhythmia during follow-up,
1 patient with sick sinus syndrome and 1 patient with junctional rhythm, all diagnoses
were made based on electrocardiography (ECG) and 24-hour Holter ECG. The rates
of arrhythmic complications in study of Jeong Ryul Lee was 11.2% of Fontan patients
with extra-cardiac conduit and in study of Soo-Jin was 16% [83], in study of Azakie
et al. was 13%. The rate of arrhythmia in our study was lower compared to these
above mentioned studies because the shorter duration of follow-up.

4.2.2.7. Protein losing enteropathy: 2 (3.39%) patients had protein losing enteropathy
presenting at 12 and 16 months after surgery. Clinical symptom was generalized
edema, the concentration of serum albumin < 25g/L. This is a severe and hard-to-treat
complication after Fontan operation with the frequency of 5% to 15% and high
mortality rate of up to 50% after 5 years. Medical treatment, intervention or surgery
are treatment options. If the condition is not improved, heart transplantation is
indicated.

4.2.2.8. Fontan failure: 3 (5,08%) patients had Fontan failure in the follow-up period,
2 patients with stage Il heart failure (1 patient with stroke, 1 patient with protein
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losing enteropathy), 1 patient with stage IV heart failure (the patient had protein
losing enteropathy that was unresponsive to treatment and had indication for heart
transplant). According to Marion E. McRae when studying about long-term outcomes
of Fontan procedure have shown that these adverse effects are caused by
pathophysiologic circulation in single ventricle physiology, leading to the increased
pressure of systemic venous as well as endocardial scars and subsequently results in
Fontan failure. Treatment depends on the cause of the failure: medications (diuretics,
inotropes, lowering PAP drugs), atrioventricular valve repair or replacement, take-
down Fontan procedure, and heart transplant.

CONCLUSIONS

Through the study of 61 cases with single ventricle physiology undergoing
Fontan procedure with extra-cardiac conduit at Cardiovascular center — E hospital
from August 2012 to December 2015, these following conclusions have been drawn:

1. Characteristics of cardiac lesions and indications of Fontan procedure

e The mean age was 5.95 years old (2-14 years old), the male to female ratio was
1.33.

¢ 100% of patients had cyanosis with the mean peripheral SpO2 was 83% (75-
90%).

©39.34% of patients had stage Il heart failure and 60.66% of patients had stage
I11 heart failure.

e Types of single ventricle physiology: of 61 enrolled patients, 26.23% were
double-outlet right ventricle with transposition of the great arteries, pulmonary
stenosis; 22.95% were tricuspid atresia; 22.95% were atrioventricular disassociation
with pulmonary stenosis; 11.48% were mitral atresia; 4.92% were common
atrioventricular canal associated with pulmonary stenosis; 3.28% were Heterotaxy;
3.28% were pulmonary atresia with intact ventricular septum; 3.28% were double-
inlet left ventricle; 1.63% were double-inlet right ventricle.
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e Indications for Fontan procedure with extra-cardiac conduit
+ Patients had undergone bidirectional Glenn operation 100%
+ Age at surgery > 2 years old: 100%
+ Pulmonary arterial pressure < 15 mmHg: 98.36%
+ Mc Goon index > 1.8: 100%
+ No or mild atrioventricular valve regurgitation: 90.17%
+ Normal ranged heart function: 100%

e Fenestration between artificial graft and atrium was performed in all patients.

2. Surgical outcomes

2.1 Early outcomes
e Post-operative survival rate 96.72%
e Post-operative mean peripheral SpO2 96.34% (88-100%)
¢ 100% of patients were on sinus rhythm on discharge

e Complications right after surgery: post-operative bleeding requiring re-
operation 6.56%; acute kidney injury requiring peritoneal dialysis 19.67%; pleural
effusion needing drainage 90.16%; stroke 1.64%; post-operative arrhythmia 4.92%;
sternal infection requiring re-operation 1.64%.

2.2 . Mid-term outcomes

The number of patients had post-operative follow-up was 59/59 (100%). Mean
follow-up duration was 18 months (6-45 months).

e Note late death occurred
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e The severity of heart failure: 94.92% of patients had stage | and Il heart
failure, 3.39% of patients had stage Il heart failure and 1.69% had stage IV
heart failure.

e Post-surgery arrhythmia: 3.39%
e Thrombosis and stroke: 3.39%
¢ Protein losing enteropathy: 3.39%

e Fontan failure: 5.08%

PETITIONS
According to the results of this study, the following petitions were raised:

» At the meantime, Fontan procedure should be performed with extra-cardiac
conduit by artificial vascular graft and on patients who had undergone
bidirectional Glenn procedure.

» The age at which surgery can be performed is > 2 years old.

Fenestration between artificial graft and atrium should be made for all patients with
side to side anastomosis technique.
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