66 Gidy phép xudt ban s6: 19/GP-BVHTTDL do B VHTTDL cdp ngay 17 thang 4 ndm 2025

Danh gia hiéu qua cua khi Nitric Oxide trong ha ap luc dong
mach phoi sau phiu thuét bénh tim bam sinh
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TOM TAT

Muc tiéu nghién ciu: Danh gia hiéu qua
cua liéu phap cho thd khi nitric oxide (NO) trong
ha &p lyc dong mach phéi sau ph?lu thuat bénh
tim bam sinh.

Déi twong va phwong phdp nghién civu:
Nghién ctru kiéu loat ca 1dm sang trén nhiing
bénh nhan sau ph?lu thuat bénh tim bam sinh
dugc diéu tri bﬁng khi NO tai Vién Tim TP.
HCM trong cac nam 2022-2024. Khi NO dugc
dung qua hé théng NOxBOXi véi liéu khoi dau
10 ppm, t6i da 20 ppm va duoc cai chdm khi
huyét dong bénh nhan 6n dinh it nhat 48 gio.

Két qud: Co 27 bénh nhan (1 thang — 15
tudi) dugc dwa vao nghién ciru gdm 18 bénh nhan
tang 4p PMP sau mo (nhém 1), 5 bénh nhan duoc
phiu thuat Glenn c6 4p lyc DPMP cao sau md
(nhém 2) va 4 bénh nhan suy that phai sau mé
(nhém 3). Trong vong 2 phiit sau khi bat dau khi
NO, 4p lyc DMP giam manh va huyét dong cai
thién & tit ca bénh nhan. Trong mdi nhém co 1 ca
tir vong do suy tim nang khong hodi phuc. Céc
bénh nhan con lai dugc cai khi NO sau 2-20 ngay
va ra khoi hoi stc sau 7-47 ngay.

Két Iugn: Khi NO c6 hiéu qua cao trong ha
ap luc DPMP sau ph?lu thuat bénh tim bam sinh, do
d6 c6 thé dugc tmg dung trong diéu tri ting ap
PMP sau md, ha ap luc DPMP cho bénh nhan
duoc phiu thuat Glenn va diéu tri suy thit phai

sau mo.

Tir khéa: Khi NO; Ap luc déng mach phoi;
Phdu thudt bénh tim bam sinh.

INHALED NITRIC OXIDE FOR
LOWERING OF PULMONARY ARTERY
PRESSURE AFTER CONGENITAL HEART
SURGERY

Aim of the study: To evaluate the efficacy
of inhaled nitric oxide (NO) for lowering of
pulmonary artery pressure after congenital heart
surgery.

Patients and methods: Case series study in
patients who were treated with inhaled NO after
congenital heart surgery at the Heart Institute in
2022-2024. Inhaled nitric oxide was delivered by
the NOxBOXi system at the initial dose of 10
ppm, maximal dose of 20 ppm and was weaned
when the patient’s hemodynamic status was
stable for at least 48 hours.

Results: 27 patients, aged 1 month to 15
years, were treated with inhaled NO, including 18
with
hypertension (group 1), 5 patients with elevated

patients postoperative pulmonary
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pulmonary pressure after Glenn operation (group
2), and 4 patients with postoperative right
ventricular failure (group 3). In all patients, there
was a rapid and marked fall of pulmonary artery
pressure and improvement of hemodynamic
status after initiation of inhaled NO. In each
group there was 1 death from severe heart failure.
The remaining patients were weaned from
inhaled NO after 2-20 days and spent 7-47 days
in the intensive care unit.

Conclusions: Inhaled NO has a high
efficacy in lowering of pulmonary artery pressure
after congenital heart surgery, making it a useful
tool for the treatment of postoperative pulmonary
hypertension and postoperative right ventricular
failure, and for lowering of pulmonary artery

pressure after Glenn operation.

Key words: Nitric oxide; Pulmonary artery

pressure;, Congenital heart surgery.

PAT VAN DE

Trong giai doan hau phiu sém sau phau
thuat bénh tim bam sinh co ting 4p dong mach
phdi (DMP), bénh nhén co thé bi nhiing con ting
ap PMP ning de doa tinh mang [1]. Dé phong
ngira va xir tri cic con ting 4p DPMP ning ndy can
c6 bién phap ha ap luc PMP nhanh va hitu hi¢u.
Bén canh d6, ha ap luc va suc can PMP ciing rat
can thiét & nhitng bénh nhan dugc phau thuét ndi
tinh mach chu trén vaio PMP (phau thuat Glenn) c6
ap luc PMP cao sau khi ngung tuan hoan ngoai co
thé (THNCT) va nhimg bénh nhén c6 suy that phai
nang sau phau thuat bénh tim bam sinh [2,3]. Cho
thd khi nitric oxide (NO) 1a mot phuong phap ha
ap luc DMP duoc st dung phd bién tai nhiéu trung
tAm phau thuit tim & nudc ngoai [4]. Do co gid
thanh twong dbi cao, phuong phap nay chi méi
duoc 4p dung ¢ Viét Nam trong vai nim gan day.
Chiing t6i thuc hién nghién ciru dudi ddy nham
déanh gia hiéu qua cua khi NO trong ha ap luc DPMP
sau phau thudt bénh tim bam sinh tai Vién Tim TP.
Ho Chi Minh.

POI TUQONG VA PHUONG PHAP
NGHIEN cUU

Ching t61 thyc hién nghién cuu hdi ciru
kiéu loat ca lam sang. Péi tuong la tat ca bénh

nhan sau phau thuat bénh tim bam sinh duoc diéu
tri bé“lng khi NO tai Khoa Hoi st ngoai Vién Tim
trong cac nam 2022-2024.

Quy trinh dung khi NO tai khoa Hoi sirc
ngoai Vién Tim nhu sau: Bénh nhan tim bam sinh
c6 ting ap DMP duoc cho ting thong khi nhe dé
kiém hoa mau va truyén tinh mach ilomedin 2-3
pg/kg/phut sau khi ngung THNCT. Khi NO dugc
xem xét dung néu ti s6 ap lyc DMP trung binh
chia cho huyét ap trung binh 16n hon 1/3. Béi véi
bénh nhan dugc phau thuat Glenn, khi NO duoc
xem xét ding néu ap lyc DPMP >20 mmHg sau
khi ngung THNCT. Bénh nhan dugc cho tho khi
NO qua hé théng NOxBOXi. Ngudn khi NO
duoc ndi vao nhanh bom khi vao ctia bo dng may
thé (hinh 1). Liéu khi NO khéi dau 1a 10 ppm,
duogc diéu chinh dé dua ap lyc DPMP xudng dudi
1/3 ciia huyét 4p trung binh, véi lidu tdi da 1a 20
ppm. Man hinh may NOxBOXi cung cép thong
tin lién tuc vé mic NO dat, mic NO, va FiO,
(phan sudt oxy trong khi bom vao). Bénh nhan
duoc theo ddi lién tuc cac thong sd huyét dong
(gém huyét ap, tan s tim, ap luc DMP, ap luc
tinh mach trung tdm) va d¢ bao hoa oxy qua da
SpO> trén may monitor. Ap luc PMP dugc theo
ddi bang hé thong do xam lan qua mot ca-té-te
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dat truc tiép vao DMP trong lac md. Khi mau
dong mach (bao gdbm pH, phan 4p oxy trong mau
dong mach PaO; va phéan ap CO; trong méu dong
mach PaCO;) duoc do trudc va 1 gio sau khi thé
khi NO va dinh ky mdi 4 gid trong ngay. Bénh
nhan c6 tdng &p DPMP dugc cho dung tadalafil (5-
20 mg/ngay) phdi hop bosentan (31,25-62,5 x
2/ngay) bom qua Ong thong da day ké tir ngay
hau phau 2. Viéc cai khi NO duoc bat dau khi
huyét dong cua bénh nhan 6n dinh (huyét ap
trung binh duy tri >50 mmHg dbi véi tré dudi 1
tudi, >60 mmHg ddi v6i tré 16n hon, luu luong
nude tiéu >1 ml/kg/gid) va khong cd con ting ap
DMP trong it nhat 48 gio. Lidu khi NO duoc
giam cham 2 ppm mdi 24-48 gio, khi con 2-3
ppm thi ngung.

Chén doéan suy tim phai dugc xéc dinh dua
vao biéu hién huyét ap thap, ap luc tinh mach
trung tdm trén 14 mmHg, that phai gian, vo dong
kém vé6i that trai nho va co bop tot trén siéu am
tim tai givong. Bénh nhan dugc diéu tri bﬁng
thudc ting co bop-van mach duogc tinh diém VIS
(vasoactive inotropic score) theo cong thirc: VIS
= lidu dobutamine (pg/kg/phut) + 100 x liéu
adrenalin (ug/kg/phat) + 10 x lidu milrinone
(ug/kg/phut) + 100 x
(ng/kg/phit) (Bénh nhan trong nghién ctru khong

liéu noradrenaline

dugc dung dopamine va vasopressine) [5].

Tiéu chuén rat noi khi quan 1a bénh nhan
tinh tao, hop tac, thd dudi 20 lan/phut trén may
v6i ché do hd tro ap lyc 10 cmH20, SpO2 >95%
va khi mau dong mach 13y sau 1 gio khong co
toan huyét. Tiéu chuén ra khoi hoi stic 1a bénh
nhéan tinh tdo, khong s6t hodc ha than nhiét, da rat
6ng ndi khi quan it nhat 48 gio, khong c6 toan
huyét va SpO2 >95% véi khi troi hodc oxy mii 1
1/phut, tu uéng stra duoc.

S6 liéu duoc thu thap theo mdt mau chung.
Céc bién dinh tinh duoc biéu dién ¢ dang ti 18
phﬁn tram. Cac bién dinh luong duogc biéu dién &
dang trung vi kém khoang tr phan vi (KTPV). So
sanh cac chi s huyét dong va trao ddi khi trudc
khi dung khi NO va 1 gio sau khi dung khi NO
bang phép kiém thi hang Wilcoxon. Ngudng c6
¥ nghia thong ké dugc chon 1a P <0,05.

KET QUA NGHIEN CUU

Trong cac nam 2022-2024 c6 27 bénh nhan
tim bam sinh dugc diéu tri bang khi NO sau md
tai Vién Tim. 27 bénh nhan ndy dugc ching tbi
phan thanh 3 nhom: Nhém 1 gdm 18 bénh nhén
c6 ting 4p PMP sau md, nhom 2 gdm 5 bénh
nhan duoc ph?lu thuat Glenn c6 4p luc PMP cao
sau m6 va nhom 3 gdm 4 bénh nhan suy that phai
sau mo.

Nhom 1 gdom 15 nam (83,3%), cé tudi
trung vi 1a 2 thang (nho nhét 1 thang, 16n nhat 7
thang) va can ndng trung vi 4 kg (KTPV 3,6 —
4,9 kg). Siéu 4m tim trudc mo ghi nhan ap luc
DMP tam thu trung vi la 80 mmHg (KTPV 46 —
85 mmHg) va ap luc DPMP trung binh trung vi la
43 mmHg (KTPV 43 — 52 mmHg). Chan doan
va ph?lu thuat dugc néu trén bang 1. Liéu
ilomedin truyén tinh mach sau khi ngung
THNCT la 4 (2,4 — 4,8) pg/kg/phut. Khi NO
dugce bat diu ngay sau md & 13 bénh nhdn va
vao ngay hau phau 1-2 & 5 bénh nhan con lai.
Liéu t6i da khi NO 1a 10 ppm ¢ 11 bénh nhén,
15 ppm ¢ 3 bénh nhéan va 20 ppm ¢ 4 bénh nhan.
Trong tit ca cac trudng hop, ap luc DMP giam
trong vong 2 phut sau khi bit dau khi NO. Trén
bang 2 1 cac thong sd huyét dong va trao ddi
khi truée va 1 gio sau khi dung khi NO. Thoi
gian dung khi NO trung vi l1a 5,5 ngay (KTPV
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3,7 — 8 ngay). O 17 bénh nhén, sy cai thién
huyét dong duoc duy tri sau khi cai khi NO va
bénh nhan dugc cai thd may sau 18 ngay (KTPV
11 — 26 ngay) va ra khoi hdi strc sau 22,5 ngiy

(KTPV 15 — 33 ngay). Co6 1 ca tir vong (5,6%).
Bénh nhan nay c6 hd van nhi thét tén luu ning
va suy tim khong hdi phuc sau phau thuat stra
chira kénh nhi that toan phan.

Bang 1: Chan don va phiu thuit ciia bénh nhan nhém 1 (n = 18)

Chén doan

Phiu thujt

d6ng mach ton tai (5 ca)

Chuyén vi dai dong mach + thong lién that va éng

Pao gbc dai dong mach + dong thong lién that

va cat khau ong dong mach

thong lién thét (5 ca)

Gian doan hodc thiéu san cung dong mach chi +

Tai tao cung dong mach chu + dong thong lién
that

(3 ca)

Kénh nhi tht toan phan + éng dong mach ton tai

Dong thong lién thét, thong lién nhi va sira van

nhi that + cot dng dong mach

Than chung dong mach (3 ca)

Ong ndi that phai vao DPMP va dong thong
lién that

Ong dong mach ton tai 16n va ho van 3 1a (1 ca)

Cat khau ong dong mach va stra van 3 14

mach ton tai (1 ca)

Hoi luu tinh mach phéi bét thuong va ong dong

Chuyén hdi luwu tinh mach phéi vé nhi tréi, tao

hinh nhi trai, ct éng dong mach

Bang 2: Thay ddi ciia cic thong sb huyét dong va trao doi khi sau 1 gio dung khi NO

Thong s6 Trudéce khi dung Sau 1 gio P
ALDPMPTB (mmHg) 28,0 (20 — 34) 24,5 (20 - 27) 0,017
HATB (mmHg) 57,0 (45 -61) 58,5 (55-172) 0,120
Ti s6 ALDMPTB / HATB (%) 47,0 (41 - 62) 38,5 (33 —45) 0,001
ALTMTT (mmHg) 13,5 (12— 15) 12,0 (11— 14) 0,016
Tan s6 tim (/phut) 180 (162 — 190) 160 (152 — 186) 0,005
Sp0: (%) 93,5 (85 — 100) 99,0 (95 — 100) 0,006
Ti s6 PaO, / FiO» 66,4 (53 — 189) 155,2 (82 — 254) <0,001
PaCO; (mmHg) 43,6 (40 — 54) 35,4 (29 — 44) <0,001
pH 7,36 (7,18 = 7,40) | 7,41 (7,32 —7.,45) <0,001

Ghi chii: ALPMPTB: ép lwc dong mach phéi trung binh; HATB: huyét ap trung binh; ALTMTT:

ap lyc tinh mach trung tam.
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DPic diém va chan doan cia 5 bénh nhan
dugc phiu thuat Glenn duoc néu trén bang 3. Ap
luc DMP trung binh sau khi ngung THNCT cua 5
bénh nhan nay trong khoang 20 dén 37 mmHg.
Tat ca déu dugc ding khi NO véi liéu 10 ppm.
Sau khi dugc dung khi NO, &p luc PMP trung
binh va ti s6 ap lyc DPMP trung binh chia cho
huyét ap trung binh ciia bénh nhan déu giam. C6
1 bénh nhan (s6 5) tir vong vao gio thir 7 do suy
tim nang. 4 bénh nhan con lai dugc cai khi NO
sau 2-10 ngay va ra khoi hoi stc sau 7-23 ngay

(bénh nhan s6 3 bi liét co hoanh trai nén phai tho
may kéo dai).

Pic diém, chan doan, ph?lu thuat va diém
VIS ciia 4 bénh nhan suy that phai sau mé dugc
néu trén bang 4. C6 1 bénh nhan (sb 2) tur vong
do suy that phai nang kém nhidm khuan huyét. 3
bénh nhan con lai déu ¢ tinh trang huyét dong va
SpO: cai thién rd sau khi dugc dung khi NO voi
lidu 10 ppm. Khi NO duoc cai sau 5-6 ngiy va
bénh nhan ra khoi hoi sirc sau 8-15 ngay.

Bang 3: Pic diém ciia 5 bénh nhan dwoc phiu thuit Glenn

STT | Gigi | Tubi | "8 Chin dodn
(kg) _ _
1 Nit | 6 thing 6.2 Khon;g 1o \ian 3 14, khong 16 van DPMP, thong lién nhi, da dat
stent ong dong mach
2 | Nam | 6 thang 6.5 Khong 10 van 2 14, thi€u san that trai, chuyén vi dai dong mach,
hep van PMP
2. Thét phai 2 duong ra, thiéu san that trai, hep van 2 14 bam sinh,
3 | Nam | 7 tuoi 15 hep van DPMP, da ph?lu thuat Blalock
i Khoéng 16 van 3 14, sai vi dai dong mach, théqg lién thét, thong
4 N 2 tudi 9 lién nhi, da that PMP, mé rong thong lién that, thong lién nhi,
cdt ong dong mach
N . Thét chung, kénh nhi thit toan phan, hdi luu tinh mach phdi bét
> NG | 6 thing / thuong, hep van DPMP
Bang 4: Dic diém ciia 4 bénh nhan suy thét phai sau mo.
STT | Gi6i | Tudi Tﬁ‘g‘)g Chin do4n vi phiu thujt VIS
Khong 16 van DMP kém vach lién that ho di phau thuat
1 | Nam | 15 tudi 32 | Rastelli (2015) - Hep dng nbi that phai vaio DPMP — Thay | 50
6ng Labcor sb 23 va mo rong DMP phai
Khong 16 van PMP kém vach lién that ho da lam Blalock
2 | Nam | 11 tudi 35 |trung tAm va hop luu nhanh DMP (2017) — Phdu thuat | 195
Rastelli v6i 6ng Labcor s6 25
3 | Nit | 7thang | 7,4 | Tt ching Fallot — Phau thuat triét dé 41,5
Bénh Ebstein tip C, hd van 3 14, thong lién that, da dat stent
4 Nit | 7thing | 5.2 ong d(_)r}g n}ach —A> KhaF nho~ bu({ngAnhl h(ia that phai, su:a} 17
van 3 14, dong thong lién nhi, mé rong than DMP, lay bd
stent 6ng dong mach
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BAN LUAN

Nghién ctru ciia chung t6i cho thiy lidu
phap cho thd khi NO c6é hi¢u qua ha éap luc
PMP nhanh va manh, do d6 c6 nhiéu ung dung
trong hoi sirc sau phiu thuat bénh tim bam sinh.
Ung dung thir nhét 1a diéu tri ting 4p DPMP sau
mo. Chi dinh ding khi NO diéu tri ting ap DMP
sau ph?lu thuat bénh tim biAm sinh di dugc xéc
1ap boi Miller va cong su vao nam 2000. Thir
nghiém 1am sang phan nhém ngau nhién mu doi
ctia nhom tic gia ndy trén 124 tré dugc phau
thuat sira chita kénh nhi that hodc thong lién that
16n cho thay khi NO giam 34% (P <0,001) s
con ting 4p PMP ning sau mo va rat ngin thoi
gian tho may [6]. Ké tir nam 2004 viéc dung khi
NO diéu tri ting 4p DPMP sau phiu thuit bénh
tim bam sinh duoc cong nhan rong rai [4].
Trong nghién clru nay ching téi ghi nhan &
nhém 1 khi NO cai thi¢én nhanh chong va rd rét
ca tinh trang huyét dong (giam ALDMPTB, ti
s6 ALDMPTB /HATB, ALTMTT va tan sd tim)
1an sy trao ddi khi (ting SpO. va ti sb PaOs
/FiO2 va giam PaCO: kém vdéi tdng nhe pH)
(bang 2). Tur kinh nghiém trén nhém bénh nhan
nay, chung t6i cho rang can dung khi NO sém
cho bénh nhan sau ph?lu thuat bénh tim bam
sinh ¢o ting ap PMP voi ti s6 ALDMPTB
/HATB trén 1/3 du da duogc xir tri béng cac bién
phap thong thudng nhu cho ngu sau, tdng thong
khi nhe va truyén ilomedin.

Ung dung thtr hai ctia khi NO 1a ha ap luc
DMP cho bénh nhan duogc phau thuat Glenn co
ap luc DMP cao sau md. O bénh nhan duogc
ph?lu thuat Glenn, su thong subt cua tuan hoan
phu thudce rat nhiéu vao ap luc DPMP nén ap luc

DMP ting nhe ciing c6 anh hudng bét loi trén

huyét dong [7]. Viéc dung khi NO dé ha ap luc
DMP cho nhitng bénh nhan sau phdu thuat
Fontan hodc Glenn c6 4p luc DPMP >20 mmHg
hoic mic chénh 4&p lyc xuyén phdi —
transpulmonary pressure gradient (1a hiéu sé ap
luc tinh mach trung tdm — ap luc nhi trai) >10
mmHg da dugc Gamillscheg va cong su bao cao
tor nam 1997 [8]. Trong nghién ctru nay chung
t61 ghi nhan khi NO chi véi lidu 10 ppm c6 hiéu
qua ha ap lyc PMP nhanh va manh & bénh nhan
sau phau thuat Glenn c6 4ap luc DMP >20
mmHg, gitp cai thién huyét dong trong giai
doan then chét sau ngung THNCT.

Ung dung tht ba cua khi NO 1a diéu trj suy
that phai sau mo. Suy thét phai sau phiu thuat tim
kho diéu tri vi tht phai dap ting kém vdi thude
tang co bop. Cac nha nghién ciru da nghi dén viéc
ding cac chat gay gian mach phdi qua duong ho
hap dé 1am giam hau tai ctia that phai va hién nay
viéc cho thd khi dung epoprostenol, khi dung
iloprost hay khi NO da dugc cong nhan nhu mét
bién phap diéu tri suy that phai sau phiu thuat tim
[9,10]. Trong nghién ctru nay ching t6i ghi nhan
khi NO véi lidu 10 ppm cai thién huyét dong
nhanh chéng & bénh nhéan suy that phai sau phau
thuat bénh tim bam sinh. C6 mot bénh nhan tir
vong 1a do suy that phai qua nang (diém VIS 195)
kém nhiém khuan huyét.

Trén ly thuyét, viéc cho thd khi NO kéo
dai voi lidu cao c6 thé dan dén ngd doc bai NO,
va methemoglobin huyét [4]. Trén thuc té, mot
nghién ctru duge cong bd mdi day ¢ Nhat trén
hon 2800 bénh nhan duoc diéu tri bang khi NO
(liéu <20 ppm & tré em va <40 ppm & ngudi 1on)
cho thay tan suit tong céc bién cb ngoai ¥ chi &
khoang 1% va phan 16n mang tinh chat thoang
qua [11]. Cac thiét bi cung cap khi NO hién dai
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nhu may NOxBOXi dugc dung trong nghién
ciru nay cho phép theo doi li€n tuc mic NO;
trong khi bom vao nén bao ddm an toan cho
nguoi bénh. Mot tac dung ngoai y khéc dugc
bdo cdo trong y van la hién tugng tang ap PMP
ndy vot (rebound) sau khi ngung khi NO [4].
Véi viéc giam cham liéu khi NO kém véi dung
cac thude gian mach phéi tadalafil va bosentan,
chiung t61 khong ghi nhan truong hop ting ap
DMP nay vot nao.

KET LUAN

Nghién ciru ciia ching t6i cho thiy khi NO
c6 hiéu qua cao trong ha 4p luc DPMP sau phau
thudt bénh tim bim sinh. Cac ng dung cia liéu
phap nay gom diéu tri ting 4p DPMP sau md, ha
ap luc DMP cho bénh nhan dugc ph?lu thuat
Glenn va diéu tri suy that phai sau mé. Liéu ding
trong da s6 truong hop 13 10 ppm. Quy trinh ding
khi NO nhu trong nghién ciru bao dam an toan

cho nguoi bénh.
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