GIGI THIEU LUAN AN
1. Pat van dé

Di tat tim bam sinh 1a cac thuong ton cua co tim, budng tim, van
tim, cac mach mau Ién xay ra ngay tir lGc con & thoi ky bao thai va van
con ton tai sau sinh (thang thir 2-3 cua thai ky, giai doan hinh thanh cac
mach mau Ién tir 6ng tim nguyén thuy). Theo thong ké cir 100 tré em
duoc sinh ra mét ndm thi c6 1 tré bi anh huéng cia tim bam sinh (TBS). Tan
suat bénh TBS chung cua thé gidi 1a 8%o tré song sau sinh trong d6
bénh tim bam sinh dang mot tam that 1a bénh hiém gap va phuc tap tan
suét chiém 2% bénh TBS.

V& mit 1am sang co thé chia di tat tim bam sinh thanh hai nhém:
nhém TBS c6 tim va nhém TBS khéng tim. Nhém TBS tim, vé mat
diéu tri phau thuat duoc chia 1am 2 nhdm chinh: (1) Nhém cé thé sira
chira triét dé cau tric tim. (2) Nhém tim bam sinh dang mét tam that,
khong thé sira chita hoan toan cAu tric cua tim, nhém nay dugc phau thuat
tam thoi ndi tinh mach cha trén véi DMP phai; sau d6 lam phau thuat
Fontan ndi tinh mach chii dudi vao dong mach phdi phai. Nhom nay gom
nhiéu bénh khac nhau, trong d6 c6 mét that thiéu san va khdng con cé chirc
ning nhu: khong 1 van ba 14, khong 16 van hai 14, kénh nhi that toan phan
c6 mot that thiéu san, tat Ebstein vai thiéu san nang that phai. ..

Diéu tri cac bénh tim bam sinh dang mot tdm that (CBTBSDMTT)
1a mot van dé 16n va phuc tap trén thé gisi. Trude ddy vao dau thé ky
20, nguoi ta chap nhan chung séng vai cac bénh nay vi khong cd kha
nang can thiép, chi diéu trj triéu chimg nhu kho tho, tim, suy tim, viém
phdi. Ngay nay chan doan hinh anh, gdy mé hdi stc va dic biét ngoai
khoa da c6 nhiing tién bo vuot bac trong diéu tri phau thuat, nhung trén
thuc té ¢ nhiéu di tat phac tap khong thé diéu tri triét dé dwoc nhu
bénh teo van ba I4, bit budc phai diu trj tam thoi qua nhiéu giai doan
nham cai thién cudc song caa bénh nhan. Phau thuat Glenn 1a mét trong
c4c bién phap do, phau nay ciing 1a budc dau, sau d6 c6 thé thyc hién
mot phau thuat khac nham cai thién tét hon nita cho cudc séng cua bénh
nhi, d6 1a phau thuat Fontan.



Lich st phiu thuat Glenn ¢ bé day lich st trén 50 nim tir phiu
thuat Glenn kinh dién dén phau thuat Glenn hai huéng: khai dau 1958
bac sy Glenn va cong su dai hoc Yale c¢ong bd truong hop dau tién mot
bé trai 7 tudi hep phdi, thiéu san that phai duoc phau thuat Glenn kinh
dién: ndi tinh mach cha trén (TMCT) tan - tan voi dong mach phoi
(PMP) phai muc dich mau TMCT vao mot bén phdi phai dé cai thién
dong méu 1én phdi. Tuy nhién do nhiéu han ché cua phau thuat Glenn
kinh dién nam 1966, Haller da thuc hién miéng néi tan bén TMCT voi
DMP phai nhung khong thit ddu trung tim DMP phai hay con goi 1a
phau thuat Glenn hai huéng. Muyc dich dwa mau tr TMCT qua miéng
ndi s& di déu vao ca hai bén phdi va loai bo tinh trang qué tai khéi luong
tuan hoan lén tam that. Ké tir d6 dén nay k¥ thuat nay duoc &p dung
rong réi tai cac trung tm phau thuat tim trén thé gioi. Hién nay nhiéu
bénh vién trong ca nudc ciing thuc hién phau thuat Glenn hai hudéng
trong diéu tri cac bénh TBS dang mét tdm that, tuy nhién chua co
nghién ctru day du vé phau thuat Tai Trung tam tim mach Bénh vién E,
ching tdi c6 mét sé lwong 16n bénh nhan di dugc phau thuat Glenn hai
hudéng va duoc theo doi dé phiu thuat Fontan. Xuat phét tir tinh hinh
thuc tién nhu vay ching toi tién hanh dé tai: “Nghién citu ddc diém
bénh Iy va két qud phau thudt Glenn hai hiréng trong diéu tri cac bénh
tim bam sinh dang mgt tam thdt tai Trung tAm tim mach Bénh vién E”

vai hai muc tiéu:

1. Nghién ctru dic diém bénh Iy va k§ thuat Glenn hai hudng trong

diéu tri cac bénh tim bam sinh dang mét tdm that tai trung tam
tim mach bénh vién E
2. Panh gia két qua phau thuat sém va trung han cua phau thuat
Glenn hai hudng tai trung tdm tim mach bénh vién E.
2. Tinh cAp thiét caa dé tai

Trén thé gisi, phau thuat Glenn hai huén da duoc thuc hién rong réi
tai cac trung tm phau thuat tim mach trong diéu tri bénh tim bam sinh
dang mot tam that véi cac vu diém vuot troi so véi phau thuat Glenn



kinh dién, trong d6 phau thuat Glenn hai hudng khéng ding tuan hoan
ngoai co thé giam ty 18 tir vong, thoi gian rat ng noi khi quan sém, rat
ngan thoi gian nam vién.

Tai Viét nam, phau thuat Glenn hai hudng da duoc thuc hién tai mot
s bénh vién nhu: bénh vién E, bénh vién tim Ha noi, vién tim thanh
phd HO Chi Minh, bén vién Viét Bic, bénh vién Nhi trung wong. Song
cac nghién ctitu mai chi danh gia két qua ban du. Do vay viéc danh gia
chi tiét vé ddc diém tén thwong bénh tim bam sinh dang mét tam that,
két qua phiu thuat Glenn hai huéng trong diéu kién Viét Nam, s& gop
phan xay dung chuyén nganh phau thuat tim bam sinh ¢ Viét nam
3. Nhirng dong gép mai cia luan an

Day 1a cong trinh dau tién ¢ Viét nam nghién ctiu c6 hé thong vé dic
diém cac bénh Iy tim bam sinh dang mot tdm that dwoc phau thuat
Glenn hai hudng.

K§ thuat md Glenn hai huéng dugc thuc hién hai phuong phap: c6
st dung hé théng tuan hoan ngoai co thé va khong st dung hé théng
tuan hoan ngoai co thé.

Theo ddi doc bénh nhan tir khi phau thuat Glenn hai huéng cho dén
trude khi duoc phau thuat Fontan.

4. Bo cuc cha luan an

Luan &n day 126 trang khd gidy A4, dugc phan ra 4 chuong, trong
d6: dat van dé 02 trang, tong quan: 35 trang, d6i tuong va phuong phap
nghién ctu: 18 trang, két qua nghién ctu: 30 trang, ban luan: 38 trang,
két luan va kién nghi: 3 trang.

CHUONG 1
TONG QUAN
1.1. Phan loai céc thé tim bam sinh dang mét tam thét

Thuat ngit cac bénh tim bam sinh dang mot tam that 1a mot hdn hop
gdm nhidu bénh tim bam sinh phuc tap hiém gip chiém 2% trong dj tat
tim bam sinh. Trong thuc hanh thuét ngit nay thuong dugc dung dé mo
ta mot vong tuan hoan véi mot trong hai that qua nho hodc c6 mot van



nhi thit khong thé stra chita duoc dé cho phép thuc hién hiéu qua chirc
nang tuan hoan. Pay ciing bao gém nhiing cac bénh tim bam sinh khong
thé sira chita toan bo thanh hai that.

Vi vy dinh nghia rong cac bénh tim bam sinh dang mot tam that
bao gom:

- Tim mot that don thuan (tiéng Anh: single ventricle; tiéng Phap:
ventricule unique) 1a mot bénh tim bam sinh dwoc dic trung bi mot
buong thét rong trong d6 hai tAm nhi d6 mau xudng tam that d6 qua hai
156 khéc nhau hodc qua mét 15 chung. C6 thé c6 mot budng that phu
thong thuwong vai budng that chinh. M6t dinh nghia nhu vay loai trir cac
bénh 1y nhu teo van ba 14 hodc van hai 14 trong d6 16 van teo khong
thong thuong véi budng thét teo...

- Tim mat that chire nang (functional single ventricle): nhoém bénh Iy
khac nhau, c6 diém chung mét that hoat dong hiéu qua nhom nay ciing
bao gdm bénh thit phai hai dudng ra phirc tap v6i thong lién that phan
xa kho sira chira thanh hai that, dao gbc dong mach c6 thong san nhi
that toan
1.1.1. Phan logi tim bam sinh dgng mgt tam that

- Phén loai theo Krutzer

- Phan loai theo tang nhi va that
1.1.2. Cdc thé bénh tim mét that chikc ning

- Van Praagh va cong sy phan chia thanh 4 kiéu: A, B, C, D

- Anderson chia thé TBS dang mét tam that thanh 3 nhém chinh

+ Nhém thiéu san that phai: budng chinh cd dang thét trai kém véi
budng phu that phai teo nho (kiéu A cua Van Praagh)

+ Nhém thiéu san that trai: budng chinh cé dang that phai kém that
tréi teo nho (kiéu B cua Van Praagh)

+ Nhom khong xac dinh: dang phdi hop hoic khong xac dinh (kiéu
C va D cua Van Praagh)
1.1.2.1. Thiéu san tam that trai: Tam that trai bi thiéu san, tm that phai
dam bao chirc ning bom méau di nuéi co thé. Pién hinh trong nhom



bénh 13 hoi ching thiéu san tam that tréi: bao gom cAc ton thuong cé thé
gap nhu thiéu san van hai 14, thiéu san van dong mach chu, thiéu san
dong mach chu Ién, thiéu san quai dong mach chu
1.1.2.2. Thiéu san tam that phdi: Cac bénh trong nhém nay BN bi thiéu
san tam that bén phai, tam that dam bao chtrc nang bom méu di nudi co
thé 1a tam that trai. Bao gom cac bénh thuong gap sau
1.1.2.3. Phan logi tim bam sinh phuc tap tim mét that thé khdng xac
dinh: Pay 1a nhom bénh cd kiéu hinh hai tm that song khong thé sira
chira hai thit hoic co nguy co cao khi stra chita hai tam thét
1.2. Chén doan tim bam sinh dang mét tam that
1.2.1.Lam sang: Biéu hién 1am sang phu thudc vao luu lwong méu Ién
phoi va ap luc PMP, bénh nhan (BN) thuong biéu hién triéu ching cua
tang tudn hoan DMP (thé khdng cd hep phdi) hoidc giam luu lwrong mau
l&n phéi (thé c6 hep PMP)
1.2.2.Cdgn Lam Sang

- Siéu am Doppler tim: & mot thim do khong chay mau, cho két qua
nhanh, khdng tén kém va c6 thé lap lai nhiéu lan. Puoc luu chon dau
tién dung dé chan doan xac dinh va hudéng dan diéu tri phau thuat cho
hau hét cac bénh tim bam sinh ma khang can dén théng tim

- Thong tim va chup mach: rit can thiét dé quyét dinh phau thuat vi
cung cép dir kién vé giai phau hoc va huyét dong can thiét vé di tat
bénh. Xéac dinh chinh xac mét sé céc théng sé nhu duong kinh DMP
bén phai va bén trai, 4 luc PMP. Tuan hoan bang hé chu phdi, théng
dong mach-tinh mach phoi
1.3.Piéu tri di tim bAm sinh dang mét tam that
1.3.1.Ngi khoa: Muc dich giam strc can mach méu phéi, duy tri 6n dinh
huyét 4p hé théng, dam bao tbi da cung cip Oxy cho té chic, giam
thiéu céc yéu td nguy co gay ting ap phdi sau mo.
1.3.2.Ngogi khoa: Muc tiéu la bao vé hé théng mach mau phdi va chirc
nang that, giir cho ap luc DMP thép trong khi d6 b&o hoa oxy mau hé
thdng > 80%. Gém nhiéu giai doan phau thuat



1.3.2.1. Cac giai dogn

- Céc phau thuat thi dau truéc phau thuat Glenn hai hudng: day 1a cac
phau thuat tam thoi cho nhitng BN chua du tiéu chuan phau thuat Fontan
nhu: phau thuat that hep DMP (chi dinh cho BN c6 ting ap luc DMP),
phau thuat Blalock-Taussig (chi dinh cho BN ¢d hai nhanh DPMP nho),
phau thuat Norwood (chi dinh cho BN c6 hoi chiing thiéu san tim trai)

- Giai doan phau thuat Glenn hai huéng

- Cudi cuing la phau thuat Fontan
1.3.2.2. Phdu thugr Glenn hai hwéng: Phiu thuat Glenn hai hudng c
thé duoc thuc hién vé6i st dung tudn hoan ngoai co thé hoic khéng sir
dung tudn hoan ngoai co thé

% Chi dinh va diéu kién phau thuat

- Chi dinh: Tim bam sinh dang mot tam thét

- biéu kién thuc hién: Ap lyc dong mach phdi trung binh < 18-
20mmHg va khang luc dong mach phdi <2 don vi Wood. Kich thuée
DMP t6t. Khong hep/bat thudng tro vé tinh mach phdi. Van nhi that ho
nhe, vira. Duong ra tir that dén PMC khong hep, khdng hep eo DM.

Ky thuat

Chuan bi: Phuong tién: may mé, may tim phdi nhan tao, bo dung cu
mo tim ha. Gay mé: noi khi quan. BN nam ngra, dat cac dudng truyén
tinh mach trung wong va dong mach xam lan

Phau thuat:

- Phu thuét Glenn hai huéng c6 str dung tudn hoan ngoai co thé: Hé
thdng tudn hoan ngoai co thé dugc thiét 1ap véi cac ng dong mach chu,
tinh mach chua va nhi phai. Tinh mach chu trén duoc ndi tan bén vai véi
nhanh phai dong mach phdi, thit than dong mach phoi.

- Phau thuat Glenn hai huéng khong st dung tudn hoan ngoai co thé

+ C6 sir dung hé thdng giam 4p tinh mach chu trén: Hé théng giam
&p thu dong tir tinh mach cha trén vao nhi phai, Hé thong giam ap tinh
mach chu trén - dong mach phoi

+ Khong st dung hé thong giam ap tinh mach chu trén

+ C6 hai tinh mach chu trén: thuc hién miéng ndi tinh mach chu trén
— dong mach phdi hai bén hoic ghdp hai tinh mach chi trén



Chuwong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Bao gém 76 bénh nhan nhi duoc chan doan tim bam sinh dang mot
tam that duoc phau thuat Glenn hai huéng tai Trung tdm tim mach —
Bénh vién E tir thang 1 nam 2012 dén thang 12 nam 2015.
2.1.1. Tiéu chudn chen bénh nhan

- Chéan doan: C4c bénh nhan tim bam sinh dang mot tam that

- Piéu kién phau thuat: Ap lyc BMP trung binh < 20mmHg (do bang
thdng tim hodc trong md), chi sé Z kich thuéc DMP > -2, khdng c6 bat
thuong tré vé tinh mach phdi, van nhi that ha < 2/4, khdng c6 hep
duong ra tir that trai dén PMC

- Pay du hd so bénh &n va ho so bénh an phai dap tng dwoc yéu cau
ctia nghién ciru. BN, gia dinh BN dong y tham gia nghién cuu.
2.1.2. Tiéu chudn logi trir

- C4c BN chan doan tim bam sinh dang mot tam that khéng dua diéu
kién phau thuat Glenn hai huéng hoidc phai phau thuat cau néi cha phdi,
banding dong mach phéi trudc khi phau thuat Glenn hai huéng

- Bénh nhan phau thuat Glenn hai hudng két hop véi cac phau thuat
stra chira trong tim.

- Bénh nhan khéng du thang tin, hd so bénh an khong day du di
liéu, gia dinh bénh nhan khong dong thuan.
2.2. Phuwong phap nghién cau
2.2.1. Thiét ké nghién ciru

+ L& nghién ctu mo ta cit ngang (c6 so sanh két qua trudc va sau
phau thuat).

+ C& mau nghién cuu.



Tinh theo cdng thuec:
n=7%., P (;Z-p)

Trong d6: n 1a s6 BN du kién nghién cizu, p 1a ty 1é tir vong tgi vién
(p = 4% theo nghién cuu cua Orlando Petrucci ty I¢ ti vong tai vién la 4%),
Z102 =1,96 (V6i a = 0,05), d = 0,05: dé chinh xac tuyét doi mong muon. Thay
Céc gia tri vao cong thirc nhu sau. n = (1,96) 2 x 0,04 x (1-0,04)/0,052 =59
(BN). Dy kién t6i thiéu 59 BN
2.2.2. Qui trinh ky thudt Glenn hai hwong tai Trung tdm tim mach
Bénh vign E
2.2.2.1. Chi dinh: Bénh nhan chan doan tim bam sinh dang mot tam that
c6 hoic khdng c6 tién sir mo cii (bac cau chu phdi, that hep PMP). Pu
diéu kién phau thuat Glenn hai hudng. Phau thuat Glenn hai huéng
khong st dung THNCT khi chi 1am miéng néi TMCT — DMP. Phau
thuat Glenn hai huéng c6 sir dung THNCT khi c6 két hop véi phau
thuat mo vach lién nhi, mo rong nga ba dong mach phéi.
2.2.2.2. Cac buoc Ky thugt:

- Chuan bi bénh nhan

- Gay mé

- Duong mo

- Thiét 1ap hé thdng tuin hoan ngoai co thé hoic thiét 1ap hé thdng
giam ap tinh mach chu trén-nhi phai

- Lam miéng néi tinh mach cha trén-dong mach phoi

- Bong nguc
2.2.3. Céc tham sé va bién sé nghién ciru

+ Pic diém ton thuong bénh tim bam sinh dang mot tam that: 1am
sang, siéu am tim, thdng tim

+ Mot sb dic diém dugc thu thap trong mé

+ M6t sb dic diém duogc thu thap sau méd (hdi stc, bénh phong)

+ LAy cac tham sb & 1an kham lai sau m 6 thang va lan kham cudi
cung tinh dén ngay 30/9/2016.



Chuwong 3
KET QUA NGHIEN CUU

3.1. Mt s6 diic diém chung
3.1.1. Tudi va gidi: Tudi trung binh: 48,64 thang (5— 180thang), nhém
tudi >36 thang chiém 44,7%; ty s6 Nam/Nir: 1,33

3.1.2. Can ngng, chiéu cao, chi sé dién tich da co thé

Bdang 3.1: M6 td can négng, chiéu cao, chi sé6 BSA (n=76)

Két qua . . . ’
] Trung binh Thap nhat Cao nhat
Chi so
Can nang (kg) 12,67 £6,7 59 43
Chiéu cao (cm) 91,74 + 23,6 63 158
BSA (m?) 0,57+0,21 0,33 1,4

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

3.2.1. Tri¢u chang 1&m sang
+ 76 (100%) BN c6 tim moéi va dau chi, SpO2 trung binh: 78,63%

+ Muc d6 suy tim: 79% BN suy tim d¢ 111; 21% BN suy tim d¢ 11
3.2.2. Tién si phdu thugt tim
Bdng 3.3: Tién si phdu thudt ciia bénh nhin truwéc mé (n=19)

S6 BN Ty lé
Phiu thuat " %
Phau thuat bac ciu PMC-DMP 12 63,2
Phau thuat bac ciu DPMC-DMP+ sira nhanh DMP 5,3
Phau thuat thit hep DMP 6 31,5
Téng 19 100
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3.2.3. Chén dodn bénh tim bam sinh dgng mét tam that
Bdng 3.5: Chdn dodn bénh tim bam sinh dgng mét tam that (n=76)

So BN . Tan so con

Chéan doan n Tyle% dén "
Tim mat that don thuan 27 35,5 35,5
Thiéu san van ba la 9 11,8 47,4
Dao gbe dong mach, hep phdi 9 11,8 59,2
That phai hai duong ra 8 10,5 69,7
Thiéu san van hai & 7 9,2 78,9
Heterotaxy 4 53 84,2
Thong san nhi that toan bo, hep phoi 5 6,6 90,8
That trai hai duong vao 2 2,6 93,4
Teo PMP vach lién that nguyén ven 3 3,9 97,4
Bénh Ebstein 2 2,6 100
Tong s6 76 100

Ton thuong tim bam sinh dang mét tam that rat da dang, bénh gap
nhiéu nhat Ia tm that doc nhat 31,6%, bénh 1y kinh dién dwoc diéu tri bang
phau thuat Glenn hai hudng 12 teo van ba la chi chiém (11,8%).

3.2.4. Chirc ning tim va mivc dp hé van nhi that: tit ca BN déu co
chtre nang tim binh thuong, chi sé EF trung binh 64,03 % . 20 BN ho
van nhi that nhe vira chiém 26,3% , khong c6 BN hé van nang.
3.2.5. Kich thude dgng mgch phdi trén siéu am tim va thng tim

Bdng 3.6: Kich thudc dpng mach phai trén siéu am tim va thong tim (n=76)

ctqua Phwong tién Trung Nhio LUP
N chindoan | binh (mm) | M4t | nhat | p
Bién so (mm) | (mm)
bong Siéu &m 9,08 £2,70 5 18
mach Thong tim 10,56 +3,38| 5,5 19 <0,001
phéi phai | Hiéu chénh léch 1,39+2,14
bong Siéu am 8,87+ 2,56 5 18
mach Thoéng tim 982+332| 45 22 | <0,001
phdi trai | Hiéu chénh léch 0,95+2,13
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3.2.6. Chi s6 Mc Goon, &p luc dgng mach phéi va dwong kinh hai
nhdanh dgng mgch phoi . )
Bdng 3.7: Chi so McGoon, &p luc dgng mach phéi va chi so Z nhanh

DMP (n=76)
Bién sé Kétqua Trung binh | P§ léch chuin
Chi s6 McGoon 2,13 04
Chi s6 Z DMP phai 1,01 1,49
Chi s6 Z DMP trai 1,46 1,3
Ap lyc PMP (mmHg)(n=32) 15,12 2,25

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

C6 21 trudong hop khong sir dung THNCT trong tong s6 76 truong
hop 1am phiu thuat Glenn hai hudng chiém ti 18 27,6%. 55 truong hop
sir dung THNCT chiém 72,4%.

Ap lyc DMP trung binh trong mé : 14,97 + 3,12 mmHg

Thoi gian tuan hoan ngoai co thé (55BN): trung binh 39,27 + 11,36
phut (20-90 phat).

Thoi gian hé thong giam ap (21BN): trung binh 14,14+ 3,45 phut
(10-20 pht).
3.3.2. Ty l¢é tir vong sau mé: c6 2 (2,6%) BN tir vong ngay sau mo tai
phong hdi stc.
3.3.3. Cé4c bién ching sau mé
3.3.3.1. Céc bién ching khac

Bdng 3.16: Bang mo td cac bién chiing khac (n=76)

So BN o 1A

Bién chitng n Ty 1€ %
Tran dich mang phoi dudng trap 8 10,5
Viém phoi 8 10,5
Viém xuong GcC 4 53
Chay mau phai mo lai 2 2,6
Suy than cap 2 2,6
Nhiém trung huyét 2 2,6
hoi chirng TMCT 2 2,6
Bién chang than kinh (yéu ' nguoi) 1 1,3
Loan nhip 1 1,3
Liét co hoanh 1 1,3
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3.3.3.2. C4c yéu t6 nguy co cua tran dich mang phoi duwéng trap
Bdng 3.17: C4c yéu té nguy co ciia TDMPDT (phdn tich don bién)

Ty 1é L
Yéu t6 lién quan cotran | OR Krloangotln p
dich cay 95%
Nhém tuoi | <36 119% |0,71| 0,15+3,23 0.72
(thang) >36 8,8% 1 '
N <10 11,9% |0,71| 0,158+30,57
Céan nang (kg) >10 8.8% 1 0,725
Ap lyc DMP 15 21,4% |6,27
sau mo <15 4,2% 1 1,17+,096 |0,046
(mmHg) -
7 - [CO 5% | 0,36 N
H& van nhi that khong 12.5% 0,04+3,19 0,32
Tim phai 11,4%
Thé bénh thiéu|Tim tréi 71% |0,01 ,
sin Khong xac| 11.1% 0,114+4,338 15 901
dinh
, Cé 33,3% | 9,66 .
Stra DMP Khong 4.9% 1 1,98+46,97 |0,006
S6 miéng ndill 102% |117| 0,21:0,083 | .
Glenn 2 11,8% 1 - !
, khéng 0% 1,17| 1,04+1,30
Chay may 6 14.5% 1 0,098
Tien sa phau|Co 53% |0,39 .
thuat Khéng 12,3% 1 0,46+345 0,354
ey <6h 6,6% 1 R
Tho may >6h 26.7% | 518 1.123+23,90 0,044

3.3.4. Két qud theo ddi sau mé: tong sé BN duoc theo ddi sau mé tinh
dén thoi diém 30/9/2016 1a 65 BN véi thoi gian theo ddi trung binh la

14,9+6,17 thang

3.3.4.1. Ty Ié séng theo ddi sau mé: khdng c6 BN tir vong trong qué
trinh theo d&i sau m
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3.3.4.2. Triéu chizng lam sang

+ Sp02 trung binh la 82,09+3,78%

+ Muc d6 suy tim: Lan kham lai 1 ¢6 71 BN c6 muc do suy tim do |
va Il chiém 95,9%. Lan kham lai 2 ¢6 11 BN bi suy tim d6 111 va 42 BN
suy tim d6 11 khi kham lai chiém ty Ié 83,1%
3.3.4.3. Siéu Doppler tim

Dj hé van nhi thit sau mé
Bdng 3.24: Bang phan bé dé hé van nhi thét sau mé (n=65)

Do ho vaﬁo BN n Ty1é % | Tansoécong don
Khéng ho 54 83,1 83,1
Ho nhe 7 10,8 93,8
Ho vira 2 3,1 96,9
Hé nang 2 3,1 100
Tong sé 65 100

3.3.4.4.Thdng tim kham lai
Bdng 3.25: So sanh chi sé Z nhdnh dgng mach phéi trwéc phiu thugt

va kham lgi
6 BN . | Khoangtin
Bién s no| Chiss | vesoe | P
. | Truécmd | 62 |0,91+1,01 _
Z DMP phai Kham lai 62 | 1004101 -0,47+-0,28 | 0,61
Trusc md | 62 | 1,26+1,20
Z DMP tréi 0,53 +0,1 2
T ham i | 62 | 146112 | 037013 | 023
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3.3.4.5. Mét s6 yéu to so sanh phdu thugt Glenn c6 THNCT va khong c6

THNCT
Bdng 3.28: Mgt sé yéu té so sanh phdu thudt Glenn c6 THNCT va
khong c6 THNCT
S6 BN |Khéng THNCT| C6 THNCT
Céc yéu t6 21) (55) P
Tudi trung binh (thang) 56,2+50,1 457+441 | 0,3
Can nang (kg) 13,7+6,4 12,2+6,8 0,4
BSA 0,61+0,21 0,55+0,21 | 0,3
Tim phai 12 32
\ Tim tréi 4 10
Thé bénh VS 0,9
thiéu san ong xac 5 13
dinh
B&o hoa Oxy saumo TB (%) | 85,9059 | 82,96557 | 0,047
Thai gian nam hdi sic (gio) 5,427 84,4+34,6 | 0,016
Thoi gian nam vién (ngay) 51+1,1 10,945,5 0,05
5 Mé Cé 0 15
Tho may 0,04
keo dai (gi0) Khong 21 40
Bién chting Cé 2 14 0
s$6M sau mo Khong 19 41 ’
Co 0 8
TDMPDT - 0,06
Khéng 21 47
A _ Po 1 17 20
Do suy tim D6 2 3 31 0,002
Sau mo
Po 3 1
Cé 0
Tt vong R 0,5
Khong 21 53
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Chuong 4
BAN LUAN

4.1. Nhin xét dic diém bénh ly va ky thuat Glenn hai hwéng

4.1.1 Pic diém bénh Iy tim bam sinh dgng mét tam that

4.1.1.1 Bénh tim bam sinh dgng mét tam that: t6n thuong dang mot tam
that rat da dang gdm 10 bénh véi tan suit lan luot Ia:

- Tim mot that don thuan: Ching t6i c6 27( 35,5%) BN, theo Bin Xie
nghién ctiu & An Do ti 1¢ 1a 34,1%, Suchaya Silvilaira nghién ctu Théi Lan
20%; Orlando Petrucci nghién cau tai Brazil trén 149 Bn ti 1€ 1a 38,3%. Ti
18 nay khong c6 nhiéu khéc biét véi cac nghién cau khéc trén thé gisi va &
Viét Nam.

- Thiéu san van ba l4: nghién ctu cua ching tdi ¢6 9 (11,8%) BN bj
thiéu san van ba Ia. Thiéu san van ba 14 c6 thé & I van, vong van, day
chang va cot co, hau qua dan dén thiéu san tam that phai. Bénh duoc chia
1 hai thé bénh dua vao c6 dao goc dong mach hoic khong, déng thoi dua
vao c6 thdng lién that, thiéu san dong mach phoi hoic hep dong mach phéi
dé chia thanh dudi nhom

- Dao gdc dong mach, hep phoi: nghién ciu c6 9 (11,8%) BN Thuong
t6n chu yéu 12 DPMC xuét phat tir tam that phai va PMP xuét phat tir tam
that trai. Trong khi d6 tAm nhi voi tm that dao vi tri két ndi (tim nhi phai
d6 vao tam tht trai, tm nhi trai d6 vao tam that phai)

- Thét phai hai duong ra trong nghién ciru cua ching tdi c6 10,5%
BN. Giai phau cua that phai hai duon ra 1a hai dai DM bat ngudn tir that
phai, mat lién tuc giira thanh sau DMC va van hai 14, thong lién that. Phan
I6n cac truong hop that phai hai dwon ra c6 16 thng lién that nam giira
hai nganh truéc VA sau cua dai bang vach, thudc vi tri clia thuong ton than
—nén. Tuy nhién khi vi tri cua 15 thong lién that nim & phan budng nhan,
phan co bé cua vach lién that, hodc thong lién that vi tri quanh mang lan
xudng phan budng nhan duoc goi tén 14 that phai hai duon ra thé thong
lién that biét lap
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- Thiéu san van hai la: nghién ctu ching t6i ¢6 9,2% BN thiéu san
van hai 1a nhitng truong hop nay déu co duong kinh vong van hai la nho
so véi duong kinh vong van hai 14 sinh ly theo chi s6 BSA hoic kém
v6i BN ¢6 thiéu san tam that trai.

- Heterotaxy: nghién cau cia chdng toi ¢ 4BN chiém 5,3%, trong
d6 c6 3 BN dong phan phai va 1 Bn déng phan trai. Chi dinh phau thuat
Glenn cho hoi ching Heterotaxy bao gom: dong phan phai, cac truong
hop dong phan trai khong sta duoc hai tdm thdt nhu mot tdm nhi
chung, mat can bang cia kénh nhi thit (Unbalanced ventricle),
straddling van nhi that.

- Thong san nhi that toan bd két hop thiéu san that, hep phdi: trong
nghién citu cua chdng t6i chiém 6,6% twong tu Suchaya Silvilaira 1a 20%.

- Teo dong mach phdi véch lién thit nguyn ven: nghién ctu cua
chding tdi ¢6 3,%. Chi dinh phau thuat mét that cho bénh teo phdi co
véch lién that nguyén ven khi: tdm that phai khong da 3 thanh phan
hodc c6 du nhung kich thudc va thé tich < 80% thé tich binh thuong
theo chi s6 BSA, thiéu san vong van ba 14, thiéu san tam that phai

- Bénh Ebstein: trong nghién ciu caa ching toi chiém 2,6% tuong tu
nhu cac nghién ctru cua Bin Xie 3,5%.
4.1.1.2. Ddc diém 1am sang

- Tudi: Tudi trung binh cua cac BN trong mau nghién ctu 1a 48,64 +
45,73 thang (tir 5 thang dén 180 thang). nhdm tudi pho bién nhat 1a < 36
thang. Pay 1a nhom tudi trong ddi mudn dé phau thuat Glenn hai hudng
S0 V6i xu hudng trén thé gioi, thé hién khé khan trong viéc chan doan
truéc sinh va quan ly bénh nhi trong didu kién hién nay. Ngay nay,
nhiéu tac gia va trung tim phau thuat tim bam sinh trén thé gigi van con
tranh luan vé van dé ha thap d6 tudi phau thuat Glenn hai huéng xubng
dudi 6 thang tudi nhu Orlando Petrucci, Jaquiss, Bradley

- Triéu chiing co nang: BN suy tim do 3 chiém da s6 79%, BN suy
tim d6 2 chiém 21%, khong c6 BN suy tim nhe. Diéu nay ciing phi hop
v6i dic diém 1am sang cua bénh Iy TBSPT dén sém it khi cé suy tim
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nang. Muc d6 suy tim caa BN khong chi phu thugc vao bénh ly (teo van
ba 14, thiéu san tim trai, Heterotaxy...), thé ton thuong (thiéu san tam
that phai, thiéu san tdm thét trai, thé khéng xac dinh), d6 ho van nhi
that chung ma con phuy thudc vao luu luong mau 1én PMP, mic do
thiéu 6 xy té chirc

- Chite néng tim: Tat ca BN trong nghién ciu ¢ chirc ning tim
trong gigi han binh thuong voi phan xuat téng mau (EF%) trung binh
64,03 + 2,79%, thap nhat 1a 59%. Nghién ctu cua V.P. Podzolkov ¢
EF trung binh 14 60.1 + 6.4. C6 nhiéu nghién ctu thay ring & BN c6
chire ning co bop tam that giam van cd thé phau thuat Glenn hai hudng
nhu nghién ctu cia Yoshihisa Tanoue nghién ctu trén 35 BN phau thuat
thi EF<40% chiém 9%.
4.1.1.3. 6 hé van nhi thdt trén siéu &m trréc phdu thugt: trong nghién
ctru cua ching t6i biéu d6 3.4 xac dinh dugc 20 truong hop hd van nhi
that chiém 26,3%, trong d6 hd nhe chiém 19,7% va hé vira chiém 6,6%.
Theo nghién ciu cia Ngd Quéc Hung mirc d6 hé van nhi that nhu nhe,
vira, nang, rit ning lan luot chiém ti 16 1a 46,8%, 37,2%, 13,8%, 2,2%.
Theo Gatzoulis thi ti 1& nay 1an luot 13 37%, 40%, 14%,
4.1.1.4. Bdc diém ton thwong trén thong tim

Hinh dang hai nhdnh déng mach phéi: Ching t6i ¢6 61 (80,3%) BN
¢6 hai nhanh DPMP binh thuong, 7 (9,2%) BN chi hep chac ba PMP, 5
(6,6%) hep goc nhanh phai don thuan va 3(3,9%) BN chi hep goc nhanh
trai. Nhu vay ¢ 19,7% BN cé hep DPMP Theo V. Mohan Reddy thi vi
tri do gbc nhanh PMP céch vi tri cua ngd ba DPMP khoang 5mm, mudn
danh gia do hep thi dua trén chi s6 duong kinh cua vi tri hep so voi
duong kinh nhanh BPMP > 75%, ty 1€ hep nhanh DMP phai la 20/47
BN, hep nhanh tréi la 13/47 BN.

Ap luc @éng mach phoi: Chi s nay 1a mét trong cac tiéu chuan va
diéu kién dé phau thuat Glenn hai hudng. Bang 3.7 cua nghién ctu c6
32 BN do duoc &p lec DMP trung binh truge mé 1a 15,12 + 2,25mmHg.
Viéc do ap luc PMP trudc md bang thong tim thuong kho khin, do 1y
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do bénh nhan thuong hep hay thiéu san van DMP nén khé khin trong
viéc dua dng thdng tir that qua van DMP 1én than nhanh DPMP. Theo
két qua cua Orlando Petrucci ap luc DMP trung binh 1a 13.6 + 0.4
mmHg.

Chi sé Z: cho thay chi s6 Z ciia DPMP phai va DMP trai déu trong
gidi han binh thuong lan luot 12 1,01 + 1,49 va 1,01 + 1,49. Theo Julie
Cleuziou nghién ciru trén hai nhém bénh nhan, nhém <6 thang tudi chi
s6 Z DMP phii 1a 0,6=1,5; DMP trai 0,03+1,4. Nhém >6 thang tudi, chi
s6 ZDMP 10,2 +1,8; DMP trai 1 0,22 +1,9.

4.1.2. Lwa chon phdu thudt c6 THNCT hodc khong THNCT.

- Lya chon phau thuat Glenn hai huéng khong sir dung THNCT:
trong trudng hop chi 1am miéng néi TMC-DMP thi c6 thé sir dung
phau thuat Glenn khong sir dung THNCT. Ngoai ra véi chi phi ngay
cang ting cua cudc mo o6 st dung tim phdi may va cac rdi loan bién
chimg kém theo nén trén thé giéi dd c6 nhiéu bao céo phau thuat
Glenn hai hudng khong st dung tim phdi nhan tao. Trong nghién ctru
cua chung t6i thyc hién dugc 21 BN chiém ti 18 27,6%. Ty 1€ ctia chung t6i
giébng nhu Orlando Petrucci29/149 BN (19,46%),V Mohan Reddy12/42
BN (28,5%),

- Phau thuat Glenn hai huéng c6 THNCT

Thong thudng phiu thuat Glenn hai huéng duogc thyuc hién véi may
tim phoi nhan tao (chay may) ngoai muc dich lam miéng néi TMCT-
DMP phiu thuat vién con stra chira nhitng thuong tén khac di kém: sira
van nhi thét, sira nhanh phdi, mé rong vach lién nhi, bat thuong do vé
TMP. Trong nghién ciru cua ching tdi s6 BN ¢6 THNCT 1 72,4%. Tai
nhiéu trung tdm tim mach phat trién trén thé gidi c6 nhiéu phau thuat
vién lya chon phau thuat Glenn hai huéng hoan toan c6 su dung chay
tuan hoan ngoai co thé, Caspi J phau thuat Glenn hai huéng c6 chay
may cho 128BN tur 1993-2000 tai Bénh vién Louisiana, Hoa ky;
Yoshihisa Tanoue333 BN phau thuat Glenn hai huéng tai bénh vién
Fukuoka Nhat Ban tir 1992-2004
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4.2. Két qua phiu thuat

4.2.1. Két qud sé6m sau mo

4.2.1.1. Ty 1¢ song sau mo: 97,4 % BN sbng sau mo. C6 2 (2,6%) BN
tir vong ngay sau mo. 2 truong hop ndy chan doan 1a teo van hai 14,
thiéu san tam that trai. Nguyén nhan tir vong do nhiém tring méu 1 BN
va suy da tang 1 BN. Theo cac nghién ctu cua cac tac gia trén thé gigi
nguyén nhan chi yéu gay tir vong sau md do hoi chimg cung luong tim
thap, nhidm tring, réi loan nhip nhanh trén that, hé van nhi that chung
ning ciing nhu x04n vin nhanh DMP.

4.2.1.2. Tran dich mang phéi dudng trdp: 10,5% Tran dich mang phoi
dudng trap (TDMPDT) dic biét phd bién sau phiu thuat Glenn hai
huéng nguyén nhan do ton thuong cac nhanh dan luu bach huyét 16n vé
dng nguc hoic truc tiép tén thuong 6ng nguc. Theo Sachin Talwar c6
nhiéu yéu té gay tén thuong dng nguc ciing nhu cac nhanh dan luu bach
huyét sau phau thuat Glenn: tang ap luc hé théng tinh mach, kich thuéc
dong mach phoi nho, hep dong mach phoi ngoai vi, h van ba 14, nhigm
tring, bdo hoda oxy trudéc mé thap, da hong cau, thé may kéo dai, thay
ddi hormone can bang nudc dién giai, chan thwong 6ng nguc va mach
bach huyét. Theo bang 3.19 cua ching tdi cac yéu tb nguy co cua
TDMPDT Ia &p luc PMP sau mo >15mmHg, c6 sira DMP, th may kéo
dai > 6 gio. Trong d6 BN sau mé ¢6 ap luc PMP > 15mmHg c6 nguy
co TDMPDT véi ty suat chénh (OR) cao hon 6,27 1an so vai bénh nhan
c6 ap lyc DPMP < 15mmHg. BN c6 sira DPMP ¢6 nguy co TDMPDT véi
ty suat chénh OR 12 9,6 1an so véi bénh nhan khdng sira DMP.

4.2.1.3. Chdy mau sau mé: trong nghién ctru cua chung ti co 2 truong
hop chay mau va duoc phiu thuat lai dé cam maéu chiém ti 1& 2,6%,
dugc diéu tri cAm mau hiéu qua va xuét vién thanh cong. két qua cua
chang t6i khéng khac biét 16n so véi cac nghién cau khac. Hai bénh
nhan chay mau cua chung t6i di duoc diéu tri noi khoa bang truyén mau
va ché pham cia mau (tiéu ciu, plasma tuoi giau tiéu cau) tuy nhién
tinh trang chay mau khdng cai thién, bénh nhan da phai mé lai dé khau
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cdm mau, ngudn chay mau tir cac mach mau nho cua tuan hoan bang hé
mat sau xwong Gc. Chay méau sau mo la mot bién chimg thuong gap
trong phau thuat tim, dic biét trén bénh nhan tim bam sinh phuc tap c6
tim. C6 nhiéu nguyén nhan: ¢ nhiéu tuan hoan bang hé, sé lugng chat
lwong tiéu cau va cac yéu té dong mau, trong qua trinh chay tuan hoan
ngoai co thé, cac yéu tb dong mau noi sinh cua co thé s& bi hoa tan, sir
dung va tiéu thu. Ha than nhiét 1am anh huéng dén su tong hop
thromboxane va wc ché su két tap cua tiéu cau, ki thuat cam mau cua
phau thuat vién.

4.2.2. Két qud trung han: Tat ca 74 BN séng sau phau thuat déu duoc
theo ddi sau phau thuat véi thoi gian trung binh la 14,9+6,17 thang,
ngan nhat 1 6 thang va dai nhat 1a 36 thang

4.2.2.1. Trigu chirng co nang

- Chi s6 SpO2 khi thg khi troi trung binh 1an khdm gan nhat trung
binh 82,69+ 3,87 (%), khi so sanh SpO2 trudc md va kham lai thay sy
khéc biét c6 ¥ nghia théng ké véi P<0,05. Theo nghién ciu caa John A.
Hawkins nghién ciu trén 38BN phau thuat Glenn hai huéng sau 24 thang
cho thiy b&o hoa oxy cai thién trudc va sau phau thuat c6 ¥ nghia thong ké
VGi p<0,05. Hau hét BN sau phau thuat Glenn déu cai thién tinh trang thiéu
0 Xy man tinh véi mac d6 SpO2 cao. Mét sé bénh nhan SpO2 sau phau
thuat Glenn hai huéng khong cao do van con hién tugng mau tron gitra
mau ctiia TM phdi va mau tir TMC dudi d6 vé tim ¢ ting nhi.

- Két qua kham lai sau 6 thang chi c6 3 BN suy tim d6 3 chiém
4,1%, 36 BN chiém 49,3% suy tim do | va 34 (46,1%) BN suy tim do
Il. D6 suy tim 1an kham cudi cung 83,1%% BN suy tim d6 | va 11, 11
BN chiém 16,9% suy tim d I11. Tir biéu do 3.13 ta c6 nhan xét sau mo
mirc d6 suy tim caa bénh nhan cé cai thién rd rét trugc mé va sau mé sy
giam nay co y nghia thong ké vai p <0,01. Sy cai thién triéu chimg co
ning chu yéu do SpO2 sau mé ting din dén cai thién tinh trang oxy mo.
Tuy nhién két qua bang 3.23 cho thay 11 BN bj suy tim d6 111 va 42 BN
suy tim do 11 khi kham lai chiém ty 1¢ 83,1%. Diéu d6 ciing phi hop voi
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thoi diém can thiét phai phau thuat Fontan dé tranh cho tinh trang cia
dién bién tiép tuc suy tim.

4.2.2.2. B4 ho van nhi that: Trong nghién ctu ching tdi ¢6 93,9% BN
khong ha hodc hé van nhi that nhe, 3% hd van nhi that vira sau mo, va
6 3% truong hop ho van nang bang 3.24. Trong 2 BN ho van nang moét
BN duoc stra van, duoc thay van nhi that bang van sinh hoc truéc khi
phau thuat Fontan. Van con nhiéu tranh luan vé dién bién tu nhién cua
mirc 6 ho van nhi that sau phau thuat Glenn hai huéng néu khong két
hop Véi viéc sira van nhi thit. Adel Raghebnghién ciu 21BN tir 2004-
2008 hé van vira- rat ning da phau thuat Glenn ma khéng két hop stra
van nhi that cho két qua 9/12 c6 cai thién tro vé mac do nhe vira, 12/21
khong cai thién trén siéu am nhung cai thién vé 1am sang

4.2.2.3. Ap lire @éng mach phai va sir phét trién dong mach phdi

- Trong nghién ciu cua ching toi 4p lec DMP thoi diém kham lai
12,16+2,27 mmHg. Pay 1 ap luc Iy twong dé phau thuat Fontan. Theo
Yoshihisa Tanoue &p lyc PMP trung binh c6 sy khac biét gitra 2 nhém
khong nguy co 12,3+4,9 va nguy co 17,4465 la ¢ y nghia véi p<0,0001.

- Trong nghién ctu cua ching tdi chi sé Z cua hai nhanh 1an théng
tim kham lai déu tang hon so véi chi s6 Z dong mach phoi truéc mo.
Theo bang 3.25 két qua nhu sau: Z DMP phai kham lai 1,00+£1,01 so
V6i Z DMP phai truéc md 0,91+1,01 (p=0,61); Z DMP trai kham lai
1,46+1,12 so véi Z DPMP trai truéc md 1,26+1,20 (p=0,23). Hiéu qua
sau phau thuat Glenn hai hudng trén ting truong PMP c6 tac dong ddi
vé6i thoi gian cua phau thuat Fontan tiép theo. Gernot Buheitel nghién
ciru 32BN trudc phau thuat Fontan (sau phau thuat Glenn 3,5 nam) cho
thdy c6 sy gia ting dang ké chi sd Z tai thoi diém sau phau thuat Glenn
trudc phau thuat Fontan véi P<0,03
4.2.2.4. Tir vong mugn sau phau thugt: cho téi thoi diém kham lai lan
cudi chung tdi khéng thay c6 truedng hop nao tir vong ngoai vién.
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4.2.2.5. So sanh phdu thudt Glennhai hirong c6 tudn hoan ngodi co thé
va khdng c6 tudn hoan ngodi co thé.

- C4c chi s6 tudi TB, can nang TB, BSA, thé thiéu san TBS dang
maot tdm that phai trudc mé cua nhoém khong THNCT lan luot 13 56,5
thang, 13,7kg, 0,61, 57,1%; cua nhom c6 THNCT lan lugt la 45,7
thang, 12,2 kg, 0,55 va 58,2%. Khong co su khac biét co y nghia vé cac
yéu té trugc mé cua hai nhém ¢ THNCT va khéng THNCT. Két qua
cia chung toi ciing phu hop véi nghién cuu cua Khaled Samir
Mohamed thi tudi trung binh cua nhém c6 THNCT la 23 thang, nhom
khéng TNCT la 22 thang. can nang TB caa nhém cé THNCT la
10,7kg, nhdm khéng THCNT 11,6kg véi p > 0,05.

- CO su khac biét rd rang gitta nhom khéng c6 THCNT va nhéom c¢6
THNCT vé cac yéu té sau md, cu thé: bdo hoa oxy sau md cua nhoém
khéng THCNT hon nhom c¢6 THNCT 3% (85,9%-82,9) véi p <0,05.
Thoi gian nam hdi sc TB cua nhdm khdng THNCT rat ngin 5 gio so
Vv6i 84 gid v6i p =0,016. Thoi gian ndm vién caa nhom khong THNCT
trung binh 5 ngay so vgi nhom c¢d THNCT trung binh 10 ngay véi p-
0,05. V& yéu té thd may kéo dai trén 6 gid trong nhém khéng THNCT
khéng c6 bénh nhan nao chiém 0%. Trong khi d6 nhom c6 THNCT c6
15 BN chiém 27,3%. Nhitng yéu té khéc biét vé hau phau cua ching toi
cling twong tw nhu nghién ctru cua Ulisses Alexandre Crotti

- Trong nghién ctu ciaa ching téi khong c6 bénh nhan nao tir vong
trong nhom khéng THNCT so véi 2 bénh nhén tir vong cua nhom cé
THNCT. Khéng c6 bénh nhan nao TDMPDT & nhém khéng THNCT so
vGi 8 bénh nhan ¢ nhém c6 THNCT. Chi ¢6 2 bénh nhan c6 bién chung
sém & nhom khong THNCT so véi 14 bénh nhan ¢6 bién chang ¢ nhém
c6 THNCT. Mot wu diém cua phiu thuat Glenn khong chay may la
giam dang ké nhiing bién ching sau moé so véi nhém ¢ st dung
THNCT. Két qua cua chung t6i tuong tu so voi cac két qua nghién cau
cua Khaled Samir Mohame
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KET LUAN

Qua nghién ctru 76 trudng hop tim bam sinh phac tap dang mot tam
that duoc phau thuat Glenn hai hudng tai Trung tdm tim mach — Bénh
vién E trong thoi gian tir thang 1/2012 dén thang 12/2015, ching tdi rat
ra dugc mot sd két luan nhu sau:

1. Pic diém bénh ly va k¥ thuat Glenn hai hwéng

Veé dic diém bénh Iy:

> Tudi BN vao vién 1a 48,64 thang. Pay 1a Itra tudi kha muon dugc
phau thuat Glenn so vai cac nghién cau trén thé gidi. Diéu nay ciing
cho thay su khé khin trong viéc chin doan truéc sinh, quan ly BN tur
lic sinh ra cho dén khi dugc kham va diéu tri bénh TBS tai Viét Nam
hién nay.

> Céc thé bénh cua TBS dang mot tdm that da dang gom nhiéu
bénh phtic tap: tam that doc nhat chiém ty 1é nhiéu nhat 35,5%; tiép
theo 1a cac bénh thiéu san van ba 14 11,8% ; dao géc dong mach, hep
phoi 11,8%.

Vé ky thuat:

- Lya chon phau thuat Glenn hai huéng khdng stir dung THNCT cho
BN chi 1am miéng néi TMCT-BDMP voi diéu kién: Ap luc DMP trung
binh < 20 mmHg, chi s6 Z nhanh d6ng mach phéi (Tréi-Phai) > -2, van
nhi that chtce nang khdng hd hodc hd mic d nhe-vira < 2/4, véch lién
nhi khong han ché. EF > 50%.

str dung THNCT véi BN C6 str dung c6 két hop mé vach lién nhi
hoac stra nhanh DMP néu hep.

- Ky thuat duoc thuc hién theo 6 budc: mé nguc, thiét 1ap hé thdng
THNCT hoic hé théng giam 4p TMCT- nhi phai; cit roi TMCT; khau
miéng néi TMCT-BMP mit trudc sau; rit cac éng, dong xurong c.

2. Két qua phiu thuat sém va trung han
2.1. Két qua sém

Ty 1é séng sau mo cao 97,4%; bio hoa SpO2 dau chi sau mo ting
trung binh 83,78%. Muc do suy tim BN cai thién rd rét chi con 4,1%
BN suy tim d¢ Ill.
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- Bién chiing ngay sau mé chu yéu: tran dich mang phoi dudng chap
10,5%, viém phéi 10,5%, viém xwong Gc 5,3%

- Su khéc biét vé thoi gian nam hdi stc, thoi gian nam vién, do suy
tim sau mo, bdo hoa oxy trung binh sau mé caa nhém khéng THNCT
va c6 THNCT c6 y nghia thong ké véi p<0,05.

1.2. Két qua trung han

Ty 1é BN duoc theo ddi sau mo 6 thang la 73/76 (96,05%); lan cudi la
65/76(85,5%). Thoi gian theo d6i TB: 14,9 thang.

- Khong ¢ BN phai mé lai hoac tir vong mugn.

- Ty 18 BN suy tim va hg van tim lan kham cudi cung trudc khi phau
thuat Fontan c6 tang 1én:16,9% BN suy tim d¢ 11l va 3% BN h¢ van
nang. Pay cung 1a thoi diém chi dinh BN tiép tuc diéu tri bang phau
thuat Fontan.

- Ty 18 BN dugc theo ddi dén khi dugc phau thuat Fontan cao chiém
77,6%. Thoi gian tir khi phau thuat Glenn dén khi phau thuat Fontan TB
la 15,4846,1

KIEN NGHI

Trén co s& két qua nghién cau chiing t6i ¢ kién nghi sau:

- Can phét hién va phau thuat som CBNTBSDMTT dé tranh bién
chimg do d&& muon, gitip sém phau thuat Fontan.

- Can phau thuat Glenn hai huéng khong THNCT trén nhiéu BN
hon nita dé danh gia két qua voi phau thuat Glenn hai huéng cé
THNCT nham muc dich gép phan nang cao chat luong diéu tri,
giam chi phi phau thuat.

- Tiép tuc theo ddi xa nhitng BN d3 mé Glenn hai huéng nhung
khéng tiép tuc mo Fontan bang siéu am, xét nghiém dé danh gia
két qua 1au dai.
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INTRODUCTION
1. Background

Congenital heart defects include abnormalities of myocardium,
cardiac chambers, valves, great vessels which occur in fetuses and
persist after birth (the 2"-3" month of pregnancy, the period during
which great vessels are formed from primitive heart tube. It is
reported that in every 100 babies born a year, there is one child
affected with congenital heart diseases (CHD). The worldwide
prevalence of CHD is 8% of all live births. Single ventricle
physiology is a rare and complex congenital heart defect, accounts to
2% of CHD.

Based on clinical symptoms, congenital heart defects are divided
into 2 groups: CHD with and without cyanosis. The cyanotic group,
based on surgical treatment, is divided into 2 main subgroups: (1)
defects that can be completely repaired and (2) Single ventricle
physiology, in which the structure of the heart cannot be repaired
completely. The later subgroup will undergo a temporary operation to
connect the superior vena cava (SVC) with right pulmonary artery
(PA), followed by Fontan procedure to connect inferior vena cava
(IVC) to right PA. This subgroup consists of different forms of CHD
in which there is one hypotropic ventricle having no function such as:
tricuspid atresia, mitral atresia, complete atrioventricular canal defect
with one hypotrophic ventricle, Ebstein’s anomaly with severe right
ventricular hypotrophy, etc.

Treatment of single ventricle physiology is a big and complicated
issue worldwide. In the past, at the beginning of the 20th century, they
accepted to live with these defects due to the inability to intervene,
only treated the symptoms like dyspnea, cyanosis, heart failure,
pneumonia. Nowadays, there are many considerable advances in
diagnostic imaging, anesthesia, intensive care and especially surgical
treatment. However, there are many complicated lesions that cannot
be repaired completely such as tricuspid atresia and must undergo
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multi-stage-treatment to improve the quality of life of patients. Glenn
operation is one of these options. This surgery is also the first step
which is possibly followed by another operation to further improve
patients’ life — Fontan procedure.

Glenn operation has a history of more than 50 years, from classic
Glenn operation to bidirectional Glenn (BDG) shunt. In 1958, doctor
Glenn et al at Yale university reported the first case of a 7-year-old
boy diagnosed with pulmonary atresia, right ventricular hypotrophy
undergoing classic Glenn operation: end-to-end anastomosis between
SVC and right PA to direct the blood from SVC into right PA and
improve pulmonary blood flow. Nevertheless, due to many limitations
of the classic Glenn surgery, in 1966, Haller performed end-to-side
anastomosis between SVC with right PA but not the ligation of the
proximal end of the right PA — the BDG shunt. The aim of the
procedure is to improve the blood flow to both lungs without
increasing the workload of the ventricle. Since then, this operation has
been widely applied in cardiovascular centers in all over the world.
Today, many hospitals across the country also perform BDG shunt for
the treatment of single ventricle physiology. However, this technique
is not fully investigated in Cardiovascular Center, E Hospital, where
we perform a lot of BDG operation and follow-up these patients for
complete Fontan surgery. Therefore, we conducted the study to
“Investigate the pathologic characteristics and outcomes of BDG
shunt for the treatment of single ventricle physiology at
Cardiovascular Center, E Hospital” with two objectives:

1. Investigate the pathologic features and techniques of BDG
shunt for the treatment of single ventricle physiology in
Cardiovascular Center, E Hospital.

2. Evaluate the short and middle-term outcomes of BDG
operation at Cardiovascular Center, E Hospital.



2. The necessity of the study

In the world, BDG operation has been widely performed in
cardiovascular centers for the treatment of single ventricle physiology
with significant advantages compared to classic Glenn surgery. Glenn
operation without the use of cardiopulmonary bypass (CPB) machine
can further decrease mortality rate, patients are extubated earlier,
shorten the hospital length of stay

In Vietham, BDG shunt has been performed in several hospitals,
including: E Hospital, Hanoi Heart Hospital, Ho Chi Minh Heart
Hospital, Viet Duc Hospital and National Pediatrics Hospital.
However, available studies only evaluate initial results. Therefore, the
detailed evaluation of pathologic characteristics of single ventricle
physiology, outcomes of BDG surgery in Vietnamese setting will
contribute to the development of cardiovascular surgery for CHD in
Vietnam.
3. New contributions of the thesis

This is the first research in Vietnam that systematically investigate
the pathologic characteristics of single ventricle physiology
undergoing BDG operation.

The technigues of BDG shunt are performed by 2 methods: with
and without extracorporeal circulation.

Patients are followed up longitudinally from BDG operation until
the time of Fontan procedure.
4. Structure of the thesis

The thesis consists of 126 pages in A4 size and is divided into 4
chapters, including: Background: 2 pages, Overview: 35 pages,
Subject and study methods: 18 pages, Results: 30 pages, Discussion:
38 pages, Conclusions and Petitions: 3 pages.
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CHAPTER 1

OVERVIEW
1.1. Definition, diagnosis and classification of complex congenital
heart disease
1.1.1. 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. classification of Single ventricle

- Van Praagh’s classification can be considered. A classification
scheme relevant to surgery was proposed by Jacobs in which a “single
ventricle” was characterized as lacking two well-developed ventricles.
Hypoplastic left heart was recognized as a common form of
univentricular heart but was classified independently. The proposed
definition encompassed double inlet AV connections, absence of one
AV connection (mitral or tricuspid atresia), common AV valve and
only one well-developed ventricle, and only one well-developed
ventricle and heterotaxy syndrome, which describes a constellation of
defects characterized by malposition of cardiac and abdominal
visceral structures. By these criteria, univentricular heart becomes a
broader category of congenital malformations characterized by both
atria relating entirely or almost entirely to one functionally single
ventricular chamber.

- Anderson et al stressed that “univentricular heart” should include
the tricuspid and mitral atresias because the primary definition for
univentricular heart was satisfied regardless of whether one of the AV
valves was absent or atretic. Although the debate continues, most
authors still separate the valve atresias from univentricular heart
complex as a matter of tradition. However, the classification of
Anderson et al is helpful when trying to understand the embryological
and anatomical characteristics of the univentricular heart syndrome,



which is described with that of Van Praagh further on. The
univentricular heart categorization of Anderson et al is helpful
because it simplifies the anatomical variations in the univentricular
heart syndrome diagrammatically. These authors stress that
univentricular heart means a main ventricular chamber with
morphological characteristics of the left or right ventricle or
indeterminate characteristics, with or without a rudimentary chamber
within a single ventricular mass.

1.3. Diagnosis

1.3.1. Clinical symptoms: Physical examination: Clinical symptoms
(evaluating the severity of heart failure using NYHA classification,
the level of cyanosis), SpO2, medical history...

1.3.2 diagnosis was established based on: physical examination,
Doppler echocardiography, cardiac catheterization, blood tests,
electrocardiography and chest x-ray.

1.4. Treatment options for single ventricle physiology

Single ventricledenotes a wide variety of rare and complex
congenital cardiac malformations whereby both atria predominantly
egress into a functional single ventricle. Although most patients will
be managed by a staged surgical approach in view of an ultimate
Fontan procedure

— Technical procedure:

+ General anesthesia, intubation. Premedication with Midazolam,
Fentanyl, Rocuronium. Patients were on controlled mechanical
ventilation with Vt = 150 ml and the respiratory rate of 18 per minute.
The anesthesia was maintained by Isoflurane, Fentanyl, Rocuronium.
A femoral vein catheter was placed for drug uses and monitoring the
right atrial pressure. A right interal jugular vein catheter was inserted
for SVC pressure monitoring. An invasive arterial pressure line was
also placed.

+ Surgical steps: BDG operation

+ Whole body antiseptic application, from the chest to two legs
+ Median sternotomy

+ Dissect the SVC and ligate the azygos vein



+ Dissect the right branch of PA, measure PA pressure

+ Set up the system to decrease SVC-PA pressure ou CPB

+ Trial right PA clamp for several minutes to check the changes in
transcutaneous oxygen saturation (SpO2). Systemic heparin with the
dose of 1 mg/kg to achieve the ACT of more than 200 seconds.
During surgery, hemodynamic stability was maintained by fluid
replacement and inotropes: adrenaline 0,1 mcg/kg/min and Milrinone
0,3 mcg/kg/min.

+ Make end-to-side SVC-PA anastomosis by 7.0 prolene suture

+ Remove cannulae, achieve hemostasis, insert drains, electrodes,
close the pericardium if possible

+ Close the sternotomy by steel suture, soft tissue was closed using
running suture or interuppted absorbable suture in patients with high
risks of infection.

—In the intensive care unit, an echocardiography, routine
laboratory tests (complete blood count, electrolites, aterial blood
gases, ...) were done. All complications and actions taken were
recorded.

— After the ICU stay, patients were transfered to Pediatric
Cardiology Department for further treament until discharge.

Chapter 2
SUBJECTS AND STUDY METHODS

2.1. Subjects

76 patients underwent BDG at Cardiovascular center, E hospital
from 2012 to 2015.
2.1.1. Appropriate conditions

+ Underlying Primary Diagnosis : Patients who were diagnosed
with single ventricle physiology



7

+ conditions : Pulmonary arterial mean pressure (mm Hg)<20;
atrio-ventricular valve regurgitation<2/4; mean z scores of each
pulmonary artery branch >-2; normal ejection fraction.

+ 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 muste have Blalock, B-
T shunt + repair of the branchs pulmonary arteries PA Banding

+ 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= 221_[1/2 p (;-Z'p)

In which: n: the anticipated number of patients enrolled in the
study, p: in-hospital mortality rate (p=4% according to study of
Orlando Petrucci),

Z1.ap =1.96 (with 0. = 0.05), d = 0.05:
n = (1.96)2 x 0.04 x (1-0.034/ 0,052 = 59 (patients). The minimum
anticipated number of patients is 59
2.2.2. Technical procedure: at Cardiovascular centre, E hospital
2.2.2.1. Indications
Patients diagnosed with single ventricle physiology,
2.2.2.2. Pre-operative preparation of patients
2.2.2.3. Surgical steps:
2.2.3. Study variables and parameters

+ Characteristics of cardiac defects in single ventricle defect:

clinical symptoms, echocardiography, cardiac catheterization.
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+ In the intensive care unit, an echocardiography, routine
laboratory tests (complete blood count, electrolites, aterial blood
gases, ...) were done. All complications and actions taken were
recorded.

+ After the ICU stay, patients were transfered to Pediatric
Cardiology Department for further treament until discharge.

+ Variables were recorded at follow-up visits 6 months
postoperatively and the last visit until 30" September 2016.

Chapter 3

RESULTS
3.1. General database

3.1.1 Age and Sex.

The present mean age of this group is 48,64 months, especially
there is 44,7% patients >36 months. 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=76)

result .
. Mean Min Max
Variable
Weight (kg) 12,67 £ 6,7 5.9 43
Height (cm) 91,74 £ 23,6 63 158
BSA (m? 0,57 +0,21 0,33 1,4
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 78,63%.

+Preoperative NYHA (New York Heart Association) functional
class : 79% patients have NYHA function class 111, 21% in class Ill.



3.2.2. Surgical histories
Table 3.3: Medical surgical histories of patients pre-BDG

n

Type of operations n v

B-T shunt 12 63,2

B-T shunt + repair of the branchs 1 53

pulmonary arteries

PA Banding 6 31,5
Total 19 100

3.2.3. Lesions treated by BDG procedure:
Table 3.5: Heart lesions with the functional single ventricular heart

(n=76)
n
Lesions " " cum
Single ventricle 27 35,5 35,5
Tricuspid valve atresia/hypoplastic | 9 11,8 47,4
TGA-PS 9 11,8 59,2
DORV ra 8 10,5 69,7
Mitral valve atresia/ hypoplasticla | 7 9,2 78,9
Heterotaxy 4 53 84,2
Atrioventricular canal defect- PS 5 6,6 90,8
Double-inlet left ventricle 2 2,6 93,4
PA- IVS 3 39 97,4
Ebstein 2 2,6 100
Total 76 100

3.2.4. Cardiac functional status and AV valve morphology

All patients in this study have normal cardiac function with mean
ejection fraction (EF) 64,03 %. 26,3% patients have mild - moderate
regurgitation. There isn’t patients severe AVVR
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3.2.5. Measurement of Pulmonary artery (PA) size
Table 3.6: Measurement of Pulmonary artery (PA) size (n=76)
esult diagnostic Mean (mm) Min | Max 0
Variab imaging (mm) | (mm)
echocardiography | 9,08 £ 2,70 5 18
Right PA | catheterization [10,56+3,38| 55 19 |<0,001
difference 1,39+2,14
echocardiography | 8,87+ 2,56 5 18
Left PA catheterization |9,82+3,32| 45 22 |<0,001
difference 0,95+2,13

3.2.6. Mc Goon index, pulmonary artery pressure (PAP) and z score
RPA

Table 3.7: Mc Goon index, PAP and z score RPA

esult
Variable Mean Sd
McGoon index 2,13 0,4
Z Right PA 1,01 1,49
Z Left PA 1,46 1,3
PAP (mmHg)(n=32) 15,12 2,25

3.3. Post- operative database
3.3.1. Surgical characteristics
The BDG procedure without CPB has 21 patients (27,6%)
The BDG procedure witho CPB has 55 patients 72,4%
Mean PA pressure of patients : 14,97 + 3,12 mmHg
Mean CPB time for those undergoing a BDG procedure with CPB
was 39,27 + 11,36 minutes
Mean the venoatrial shunt time: 14,14+ 3,45minutes
3.3.2. Mortalities in early stage

In this database, there are 2 patients died in the ICU after BDG
operation
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3.3.3. Complications after BDG operation
3.3.3.1. Other complications
Table 3.16: Other complications after BDG operation

Complications n %
Chylothorax 8 10,5
Pneumonia 8 10,5
Sternitis 4 53
Bleeding 2 2,6
Acute renal failure 2 2,6
septicaemia 2 2,6
Superior Vena Cava Syndrome 2 2,6
neurological events 1 1,3
Arrhythmias 1 1,3
diaphragmatic paralysis 1 1,3
3.3.3.2. Chylothorax
Table 3.17: The Risk Factors of chylothorax
Risk Factors % OR Cl 95% p
<36 119 |0,71 | 0,15+3,23
age (months) >36 8.8 1 0,72
. <10 119 | 0,71 | 0,158+30,57
Weight (kg) 510 8.8 1 0,725
>15 214 | 6,27 N
PAP (mmHg) <15 4.2 1 1,17+,096 | 0,046
atrlo-ventrlcylar_ yes 5 0,36 0,043.19 0,32
valve regurgitation no 12,5
Hypo-plastic right 11,4
Anatomical Hypoplastic left 7,1 0,01 .
characteristics heart 111 0,114+4,338 0,901
Undefined
repair of the branch yes 33,3 | 9,66 N
PA o 4.9 1 1,98+46,97 | 0,006
anastomosis 1 10,2 | 1,17 | 0,21+0,083 057
number 2 11,8 1 - '
no 0 1,17 1,04+1,30
CPB yes 145 1 0,098
Medical surgical yes 53 0,39 .
histories no 12,3 1 0,46+3,45 | 0354
. A <6h 6,6 1 .
time of ventilation >6h 267 | 518 1.123+23,90 | 0,044
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3.3.4. Follow-up data after BDG operation
The mid-to-long term follow-up database until september 30th

2016 includes 65 patients with median time follow-up is 15 months
after BDG
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

- peripheral oxygen saturation is approximately 82,09+3,78%

- NYHA functional class: 95,9%. patients in classl & |l 1st
examination.

83,1%in class Il and in class 1l Second examination

3.3.4.3. Echocardiography:
Table 3.24 atrio-ventricular valve regurgitation

= n n %
valve regurgitation
nomal 54 83,1
mild AVVR Moderate AVVR 7 10,8
Severe AVVR 2 3,1
2 3,1
total 65 100

3.3.4.4. catheterization at mid term follow-up
Table 3.25: pulmonary artery size before and after BDG

n
Variable
Z Right PA before | 62 | 0,91+1,01
after 62 | 1,00+1,01
before 62 | 1,26+1,20

Z Left PA -0,53+0,13 | 0,23
after 62 | 1,46+1,12

n Mean Cl195% p

-0,47+0,28 | 0,61
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3.3.4.5. The Risk Factors of without CPB and CPB
Table 3.28 The Risk Factors of without CPB and CPB

n without CPB p
Variable CPB (21) (55)
age (months) 56,2+50,1 | 45,7+44,1 0,3
Weight (kg) 13,7+6,4 12,2+6,8 0,4
BSA 0,61+0,21 | 0,55+0,21 0,3
Hypo-plastic right 12 32
Type | Hypoplastic left heart 4 10 0,9
Undefined 5 13
SpO2 Postoperative (%) 85,90+5,9 | 82,96+5,57 | 0,047
ICU 54+2.7 84,4+34,6 | 0,016
hospital stay (day) 51+1,1 10,9+5,5 0,05
time of yes 0 15 0.04
ventilation) No 21 40 '
complications | yes 2 14 0.2
no 19 41 ’
Chylothorax | yes 0 8
No 21 47 0,06
NYHA 1 17 20
2 3 31 0,002
3 1 4
Mortalities in | yes 0 2 05
early No 21 53 ’
Chapter 4
DISCUSSION

4.1. Comments on characteristics of cardiac defects and the the
technique for bdg operation

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

- Single ventricle: there were 27( 35,5%) patients diagnosed with
Single ventricle. in study of Bin Xie et al. is 18%; Suchaya Silvilaira
is 20%; Orlando Petrucci study in Brazil 149 patients is 38,3%.

- Tricuspid atresia: there were 9 (11,8%) patients with tricuspid
atresia in our study. The atresia can be at the leaflets, annulus,
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chordae tendineae, subsequently results in right ventricular
hypotrophy.

- Atrioventricular disassociation, transposition of the great arteries,
pulmonary stenosis: the study consists of 9 (11,8%) patients. These
lesions can be repaired by biventricular repair method but the rates of
post-surgery death, heart failure, arrhythmia is significantly higher
than BDG operation

- Double-outlet right ventricle: there were 10,5%  patients
diagnosed with double-outlet right ventricle, with transposition of the
great arteries and pulmonary stenosis. The types of double-outlet
ventricle in which BDG 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.

- Pulmonary atresia with intact ventricular septum: There were
3,%. patients in our study, The indications of BDG 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
6,6% patients with common atrioventricular canal associated with
pulmonary stenosis. In study of Suchaya Silvilaira, there were
20%.patients. In the setting of common atrioventricular canal
associated with pulmonary stenosis, the majority of the authors
choose to perform BDG 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.
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Heterotaxy: there were 5,3%, patients with Heterotaxy. Left
Isomerism has 1 patients. Right Isomerism has 3 patients. or almost
all patients with right isomerism, and for many with left isomerism,
biventricular repair will not be feasible, and all palliative protocols are
then staging procedures towards a Glenn repair. More complex
malformations associated with situs ambiguus, such as common
atrium with common-inlet single ventricles or unbalanced ventricles,
and complex malformations associated with criss-cross AV
relationship and severe straddling AV valve have fewer options for
successful surgical correction.

Ebstein Disease: In our study has 2.6% similar to the studies of
Bin Xie 3.5%.
4.1.1.2. Clinical characteristics

- The present mean age of this group is 48,64 months, especially
there is 44,7% patients >36 months. The Role of Age in the
Consideration of a Bidirectional Cavopulmonary Connection
Substantial clinical data have accumulated that the bidirectional
cavopulmonary connection provides excellent early and midterm
palliation, with a relatively low incidence of reoperation. Gross and
colleagues have studied those maturational and hemodynamic factors
predictive of increased hypoxemia after the bidirectional
cavopulmonary connection. Their data indicated that patients who
underwent the bidirectional cavopulmonary connection at greater than
3.9 years of age or with a body surface area greater than 0.65 m2 were
at significantly increased risk for worrisome hypoxemia, which they
defined as a systemic oxygen saturation of 75% or less. This should
not be surprising considering the maturational decrease in the
apportionment of systemic blood flow to the upper versus the lower
body segment. Forbes and colleagues have also studied the influence
of age on the effect of the bidirectional cavopulmonary connection on
left ventricular volume, mass, and ejection fraction. Their data
indicated that the bidirectional cavopulmonary connection facilitated
ventricular volume unloading and regression of ventricular mass in
younger children (,3 years of age), and that the beneficial effect of this
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operation on ventricular enddiastolic volume and mass was clearly
age-dependent. Furthermore their data showed that the older patient
benefited less in terms of enhancing the systemic oxygen saturation
from the bidirectional cavopulmonary connection.

- The severity of pre-operative heart failure: there were 79%,with
stage Il heart failure; 21%, patients with stage Il heart failure; no
patients with stage | or 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.

- Cardiac function: all patients in this study had cardiac function in
the normal range. Mean EF 64,03 + 2,79%. In study of V.P.
Podzolkov , there were Mean EF 60.1 + 6.4. he bidirectional Glenn
procedure should be performed early in life to reduce the volume load
on the functional single ventricle and improve ventricular function.
some authors performed BDG 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.
4.1.1.3. The severity of atrioventricular valve regurgitation:

There were 26,3%)patients who had no mild atrioventricular valve
regurgitation, 6 ,6% patients with moderate regurgitation, no patients
had severe regurgitation of the atrioventricular valve. Atrio-
ventricular valve (AVV) regurgitation is a known risk factor for
adverse outcomes during palliative surgery for univentricular hearts
(UVHs). Significant AVV regurgitation at initial diagnosis is rare but
places this patient group at increased risk for death and transplantation
. Mostly, AVV regurgitation develops during follow-up at any stage
of Fontan palliation. It can eventually compromise the correct
functioning of the Fontan circulation by volume overload, and
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increase in postcapillary pressure. Different mechanisms can
participate in the development of AVV regurgitation in the UVH.
4.1.1.4. Characteristics of lesions on cardiac catheterization

Shapes of two pulmonary arterial branches: we have 61 (80,3%)
cases with normal pulmonary arterial branches and 5 (6,6%)patients
with Right PA stenosis; 3(3,9%) patients with Left PA stenosis, 7
(9,2%) PA root stenosis. In study of V. Mohan Reddy Both left and
right PA diameters, plotted against body surface area, were
comparable with reported angiographic measurements in individuals
with no known cardiovascular or pulmonary disease .15 Twenty
patients were observed to have significant right branch PA stenosis
(narrowest point diameter <75% of bifurcation diameter), and 13
patients had significant left PA stenosis. Right and left branch PAs
were measured just distal (about 5 mm) to their origin and at the
narrowest point in the right and left branch PA, which was almost
invariably medial to the BCPS. The post-BCPS narrowest point was
not necessarily the same as the pre-BCPS site. When the narrowest
point diameter was less than 75% of the diameter of the branch PAs,
the branch PA in question was defined as having a significant
stenosis. Because many patients underwent PA augmentation at the
time of BCPS, it was hypothesized that the PA index3 might prove to
be a misleading indicator of actual PA growth

Pulmonary arterial pressure: Table 3.7 The mean pre-operative PA
pressure in this study was 11.72 mmHg15,12 + 2,25mmHg. Most
authors would suggest that the mean pulmonary artery pressure
should be less than 18 mm Hg, or ideally less than 15 mm Hg, with a
calculated pulmonary vascular resistance less than 2.0 units/m2.
Although there are some general guidelines as to the caliber of the
pulmonary arteries that are acceptable for a bidirectional
cavopulmonary connection, it is acknowledged that these
measurements do not take into consideration the compliance of the
vascular bed, the so-called maturity of the pulmonary vascular bed, or
the very peripheral and intraparenchymal pulmonary arteries.
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z score: The mean z scores of both pulmonary arteries were well
below the normal limits, mean z score of the right pulmonary artery
1,01 + 1,49, mean z score of the left pulmonary artery 1,01 + 1,49.
4.1.2. indications for BDG opeation without CPB ou with CPB

- Off-pump BDG : patients who had indications for BDG opeation
without any intracardiac defects requiring correction: pulmonary
artery-plasty, atrial septal extension, atrioventricular valvuloplasty,
etc. we have 21 (27,6%) patients. The choice of a temporary shunt to
establish depends on the experience and the ability of the surgeons,
anesthegist and conditions of each surgical center. Our technique uses
the temporary veno-atrial shunt with the following steps: place a
venous graft at the junction of SVC and azygos vein, which
effectively decrease the pressure of the clamped SVC and avoid the
possibility of SVC stenosis. In addition, the head-elevated position
during operation facilitate the adequate decompression of SVC and
provide enough space for surgical field.

- Whit CPB: patients who had indications for BDG opeation with
intracardiac defects requiring correction: pulmonary artery-plasty,
atrial septal extension, atrioventricular valvuloplasty, etc we have
72 4%patients.

4.2. Surgical outcomes

4.2.1. Early outcomes

4.2.1.1. Post-operative survival rate: 97,4 % of patients survived.
Two deaths (2,6%) occurred immediately after the surgery. The cause
of death proposed by the author was during the operation, they
discovered that the smaller SVC was on the same side as the IVC,
however, in order to be able to perform the second stage Fontan
procedure, the author still chose this smaller SVC to be the main
vessel. Since the main vessel is smaller than the other SVC, the
venous blood flow can be blocked at the level of venous confluence,
leading to increased central venous pressure, and edema of the face
was observed after surgery. The disadvantage of this technique is the
length of SVC may still be two short to make end-to-side cavo-caval
anastomosis
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4.2.1.2. Chylothorax: 10,5%Chylothorax represents chyle in the
pleural cavity. Chyle is a lymphatic fluid rich in fat, and its digestive
products are absorbed by the intestinal epithelium. Pleural fluid
triglyceride levels have been used for diagnosis of chylothorax.
Pleural fluid triglyceride levels > 110 mg/dl, presence of
chylomicrons, low cholesterol level, and elevated lymphocyte count
are diagnostic of a chylothorax. When the pleural fluid triglyceride
level is > 110 mg/dl, there is < 1% chance of it not being chylous, and
pleural fluid with a triglyceride value of < 50 mg/dl has no more than a
5% chance of being chylous.When the triglyceride level is between 55
and 110 mg/dl, a lipoprotein analysis is indicated, to detect chylomicrons.
Other criteria for chylothorax include a pleural fluid to serum triglyceride
ratio > 1, and a pleural fluid to serum cholesterol ratio < 1

Table 19, the rick factor of chylothorax: time of ventilation,
repair of the branch PA and PAP (mmHg) < 15mmHg.
4.2.1.3. Postoperative bleeding: we have 2 patients (2,6%)The risk
factors for bleeding are shown in The factors associated to the greatest
blood loss within the first 24 postoperative hours were, according to
univariant analysis: emergency operations, the use of dicumarinic
anticoagulants, preoperative thrombocytopenia, the use of
cardiopulmonary bypass, high doses of heparin, prolonged CPB time,
CPB temperature, surgery of the aorta and metabolic acidosis in the
postoperative period. Reoperations, ingestion of aspirin less than five
days before surgery and the lack of intraoperative infusion of
antifibrinolytic agents did not influence the postoperative bleeding
volume.
4.2.2. Mid-term outcome: All 74 survivors after the surgery were
followed-up with the mean duration of 14,9+6,17months, the shortest
duration was 6 months and the longest one was 36 months.
4.2.2.1. The severity of heart failure: after 6 months has 4,1% of
patients had stage 111 heart failure; 49,3% has stage | heart failure and
46,1%) patient (1.69%) had stage Il heart failure. But the last
examination there were 16,9% heart failure (stage Il1.
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peripheral cyanosis, SpO2: 82,69+ 3,87 (%).At the time of extubation,
arterial oxygen saturation was significantly higher than at
preoperative catheterization based on the paired ttest (p<0,05)

4.2.2.4. The severity of atrioventricular valve regurgitation: 93,9% of
patients had no or mild atrioventricular valve regurgitation; 3% of
patients had severe regurgitation postoperatively table 3.24. There has
been an ongoing debate on the best timing of AVV repair within the
univentricular palliation programme as well as on the need for AV
repair in case of mild regurgitation.

In study of Daniela Laux, timing of repair was not a significant
risk factor for death or transplantation, but a univariate risk factor for
reintervention if repair was performed before BCPC. The need for
early repair or surgery at a younger age has already been established
as a risk factor for reintervention by some [7, 11, 15]. Others
determined the need for repair at initial palliation or before BCPC as a
risk factor for death.
4.2.2.3. PAP and Measurement of Pulmonary artery (PA) size

PAP 12,164+2,27 mmHgFrommelt and colleagues have also
addressed the issue of outcome in those patients with an additional
source of pulmonary blood flow after a bidirectional cavopulmonary
connection. Twenty-one of the 43 patients who had undergone a
bidirectional cavopulmonary connection had an additional source of
pulmonary blood flow. Although this group had higher postoperative
oxygen saturations, they also had higher central venous pressures and
were at risk for the late development of chylothorax.

Measurement of PA size post-BCPS

Table 25 were are: Z R PA size post BDG 1,00+1,01
augmentation Z R PA pre BDG 0,91+1,01 (p=0,61); Z L PA size
post BDG 1,46+1,12 augmentation Z R PA pre BDG 1,26+1,20
(p=0,23). The baseline from which PA size changes were measured,
namely, pre-BCPS angiographic measurements, probably does not
reflect early post-BCPS PA size in the majority of cases. For example,
the patient in whom the greatest decrease in total PAl was observed in
this study underwent post-BCPS angiography only 1 month after
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BCPS, before conversion to a modified Fontan that was performed
because of persistent low saturations after BCPS. Thus it is difficult to
make any determination about growth on the basis of these results.
Nevertheless, it appears from study of V.Mohan Reddy, and analysis
that the changes that occur in the size of the PAs after BCPS are not
clinically significant, at least in the short and medium term, or if a
Fontan procedure is performed within 2 to 3 years.
4.2.2.4. Survival rate: no death occurred during this period.
4.2.2.5 The Risk Factors of without CPB and CPB

Prolonged mechanical ventilation time resulted in increased
intrathoracic pressure and negatively affected the blood return to SVC
and blood flow through the shunt, early weaning and extubation
helped to avoid the above mentioned disorders. Short ventilatory time
is also a big advantage of off-pump BDG operation compared to
conventional BDG surgery with CPB

In our study, all cases had shunt that supplied blood to the lungs:
patent arteriosus ductus, collaterals, aortopulmonary shunt (Blalock-
Taussig) had the shunt ligated to avoid the increased left ventricular
afterload, improve cardiac function, decrease the severity of
atrioventricular valve regurgitation . According to Table 3.28, the
oxygen saturation was significantly improved after surgery (p <0.011)
and the Time in ICU (p< 0.001). According to Chang the incidences
of postoperative complications such as superior vena cava syndrome,
low cardiac output syndrome, arrhythmia were high, while in research
in our center and by other authors [10], the incidences of the above
mentioned complications were very low. There was no bleeding
required reoperation in our study, in other research this percentage
was 6%. There was a case required reoperation: 3 days after BDG
surgery, facal edema occurred and echocardigraphy revealed thrombi
inside SVC. In reopeartion, we found that there were thrombi along
the central venous catheter and at the Glenn anastomosis. The thrombi
were removed and the central venous catheter was replaced. The
reason of thrombi formation maybe in the previous surgery, during
the separation of SVC we cut a part of the central venous catheter that



22

lies in right atrium (catheter which is too long will cause the difficulty
for opeartion and can not measure SVC pressure). In general, the
incidences of postoperative complications in our study is comparable
or lower than other researches

Without the CPB machine, the patients can avoid unwanted
effects: increased pulmonary vascular resistance, blood dilution, air
embolism and other undesirable effects. Tireli in 2003, in his research
confirmed that in off-pump BDG oepration, pulmonary arterial
pressure was lower and the hospital length of stay of off-pump group
was shorter than the on-pump group. All patients were on heparin in
the first 24 hours, and aspirin was used subsequently. Patients were
monitored regularly and all of them maintained good oxygen
saturation, no neurological complications occurred.

Saving the money in medical field is always the leading interest of
every countries and all over the world. According to the Syed Tarique
Hussain report in India in 2007, the cost of an on-pump BDG surgery
is 1200 USA and that of an off-pump BDG operation is only 250
USA [8]. To date, the cost of a BDG shunt institution with CPB (49
million VND) is 7 times higher than that of the same operation
without CPB (7 million VND) at our Cardiovascular Center. The off-
pump BDG opeartion technigque reduced the cost by avoiding the use
of CPB, less use of blood products and the suctioning system is usable
after sterilization according to the protocol. Postoperative period and
hospital length of stay was shorter, the rates of pulmonary effusion,
chylothorax and diaphragm paralysis were lower and no neurological
complications were documented.

CONCLUSIONS

Through the study of 76 cases with single ventricle physiology
undergoing BDG procedure at Cardiovascular center — E hospital
from January 2012 to December 2015, these following conclusions
have been drawn:

1. Characteristics of cardiac lesions and Technique of BDG procedure

Characteristics of cardiac lesions
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- Mean age at bidirectional Glenn shunt was 48,64 months.
indicated that the bidirectional cavopulmonary connection facilitated
ventricular volume unloading and regression of ventricular mass in
younger children (,3 years of age), and that the beneficial effect of this
operation on ventricular enddiastolic volume and mass was clearly
age-dependent

- Types of single ventricle physiology a group of complex
congenital heart disease

Technique

- indications for BDG opeation without CPB when any
intracardiac defects requiring correction: pulmonary artery-plasty,
atrial septal extension, atrioventricular valvuloplasty, etc.

- Surgical steps: Median sternotomy , Set up the system to
decrease SVC-PA pressure or CPB, Dissect the SVC, Make end-to-
side SVC-PA anastomosis, Remove cannulae, Close the sternotomy
2. Surgical outcomes
2.1 Early outcomes

o Post-operative survival rate 97,4%. The oxygen saturation was
significantly improved after surger 83,78%.

o Complications after surgery: Chylothorax10,5%,

e The off-pump BDG opeartion technique reduced the cost by
avoiding the use of CPB, less use of blood products and the
suctioning system is usable after sterilization according to the
protocol. Postoperative period and hospital length of stay was shorter,
the rates of pulmonary effusion, chylothorax
2.2. Mid-term outcomes. Mean follow-up duration was
14,9months

- Note late death occurred

- The severity of heart failure 19%, 3 patients Severe AVVR

- Time from BDG operation to the Fontan was 15,48 months
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RECOMMENDATIONS

Based on the results of the study, our recommendations are:

Early detection and surgical repair of single ventricle physiology is
necessary to avoid late complications and lead to early Fontan
procedure.

BDG operation without the use CPB machine needs to be
performed on more patients to compare the outcomes with
BDG operation using CPB machine in order to increase quality
of treatment and reduce costs.

Longer follow-up of patients underwent Glenn operation but do
not undergo Fontan procedure by ultrasound, laboratory tests to
evaluate long-term outcomes.





