TAP CHi NGHIEN CPU Y HOC

KET QUA PIEU TRI TANG HUYET AP SAU PHAU THUAT SUA
HEP EO PONG MACH CHU O TRE EM TAI BENH VIEN NHI
TRUNG UONG

DPing Thj Hai Van'*, Tran Ngoc Hiéu', Lé Hong Quang?
"Trrong Pai hoc Y Ha Noi
2Bénh vién Nhi Trung wong

Nghién ctru nhdm muc tiéu mé ta déc diém va két qua diéu tri tdng huyét 4p sau phéu thuat stra hep eo
déng mach chi tai bénh vién Nhi Trung wong. Nghién ctru mé ta hoi ciru trén 89 bénh nhan duoc chén doan
téng huyét ap sau phau thuét stra hep eo déng mach chu tai Bénh vién Nhi Trung wong ttr thang 6 ndm 2018
dén thang 6 nam 2023. Két qué nghién ctru cho thdy murc dé tang huyét 4p dé 2 chiém 79,8%, chu yéu trong
24 gior ddu sau phau thuat. Cé 72,2% bénh nhan tdng huyét ép d6 1 duoc diéu tri 1 loai thubc ha ap, trong
khi ty 16 bénh nhén tang huyét 4p do 2 diéu tri = 2 loai thubc ha ap la 74,6% (p < 0,05). Ty Ié diéu tri thudc ha
ap duy tri lién tuc duong tinh mach (Loxen) la 62,9%, trong dé ty I1é diéu tri & bénh nhén téng huyét ép d6 2
(74,6%) cao hon & bénh nhén tdng huyét dp do 1 (22,2%) (p < 0,05). Ty Ié duéi nguéng tang huyét 4p sau
5 ngay diéu tri la 76,4%, ty 1é tdng huyét &p kéo dai sau 5 ngay diéu trj la 23,6%. Ty 1é tdng huyét &p do 2 &
nhém bénh nhén con tang huyét ap kéo dai sau 5 ngay diéu tri la 23,8%. Két ludn: Tang huyét &p sau phdu
thuat stra hep eo déng mach chu la bién ching thuong gép, déc biét trong 24 gie dau sau phau thuét véi téng
huyét &p doé 2 chiém ty Ié cao. Phan I6n bénh nhan dap tmg tét véi diéu tri, tuy nhién vdn con mét ty 1é dang
ké bi tdng huyét ap kéo dai sau 5 ngay diéu tri. Loxen va Captopril van cho thay tinh hiéu qua va an toan trong
didu trj, tuy nhién cén theo déi sét dép tmng lam sang va diéu chinh phi hop theo dién tién cta bénh nhan.

T khéa: Tang huyét ap, hep eo dong mach chi, phau thuat tim.

I. DAT VAN DE

Tang huyét ap (THA) la mét bién chirng phd
bién va nghiém trong trong quéa trinh diéu tri
cac bénh ly tim mach, dac biét 1a déi véi nhirng
bénh nhan sau phau thuat sira hep eo DMC.
Hep eo DMC, mét tinh trang bénh ly bdm sinh
hodc méc phai, c6 thé gay ra cac bién chirng
nang né cho hé théng tuan hoan, trong dé tang
THA sau phau thuat [a mét trong nhivng van dé
thwong gap. THA sau phau thuat sira hep eo
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DPMC lam tang cbng hoat dong co tim va lam
tang ap lwc lén thanh mach c6 thé gay ra v&,
rach dwong khau trén dong BMC."

Diéu tri THA sau phau thuat & giai doan sém
bao gdbm gidm dau an than, dung cac thubc ha
ap duwong tinh mach. Theo Roeleveld, thudc
lwa chon hang dau la Sodium Nitroprusside
(SNP) truyén tinh mach lién tuc (66%), tiép
dén 1a Esmolol (11%) va Labetalol (11%). Diéu
tri THA giai doan mudn véi thube e ché men
chuyén (Captopril, Enalapril...) hoac thubc e
ché thu thé angiotensin Il (Losartan).?

Viéc quan ly THA sau ph3u thuét, dac biét
trong giai doan héi strc, 1a yéu té quyét dinh dén
s phuc héi va tién lvong cta bénh nhan. Tai
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Bénh vién Nhi Trung wong, viéc diéu tri va theo
ddi bénh nhan sau phau thuat sira hep eo BPMC
da dwoc thyc hién thuwong quy, tuy nhién két
qua diéu tri THA trong giai doan héi strc chua
dwoc nghién clru va danh gia mot cach day da.
Vi vay, chung toi tién hanh nghién ctu dé tai
nay vé&i muc tiéu: Danh gia két qua diéu tri tang
huyét &p trong giai doan héi strc sau phéu thuét
stra hep eo déng mach chd tai Bénh vién Nhi
Trung wong.

Il. DOl TVONG VA PHUONG PHAP
1. Péi twong

Tt ca bénh nhan chan doan hep eo PMC
da dwoc phau thuat tai Trung tdm Tim mach
Bénh vién Nhi Trung wong tir thang 6/2018 dén
thang 6/2023.

Tiéu chuan Iwa chon: Bénh nhan duoc

TAP CHi NGHIEN CU’U Y HOC

chan doan THA sau phdu thuat sra hep eo
DPMC thé don thuan hodc két hop véi di tat tim
don gidn khac nhw: Théng lién that, thong lién
nhi, con éng dong mach bang theo d&i huyét
ap déng mach xam nhéap lién tuc qua hé théng
catheter ddng mach quay, canh tay theo quy
trinh théng nhéat tai Bénh vién Nhi Trung wong.

Tiéu chuan loai trie: Bénh nhan cé cac
bénh Iy ndi khoa khac gay anh huéng truc tiép
dén huyét 4p nhw bénh than man tinh, bénh ly
tim bam sinh phédi hop phtrc tap hodc cac bénh
ly nang khac.

Tiéu chuan chan dodén THA sau phéu
thuat: theo tiéu chuan chan doan THA cla Hiép
héi Nhi khoa Hoa Ky 2017 (bang 1).® Phan do
THA sau phau thuat stra hep eo DPMC & tré nhii
nhi (1 — 12 thang) cling dwa trén phan loai SBP
va DBP theo bach phan vj gia tri huyét ap theo
tudi, gii va chiéu cao.*

Bang 1. Phan doé ting huyét ap & tré em theo hiép hoi Nhi khoa Hoa Ky 20173

Tré tir 1 dén < 13 tudi

Tré = 13 tudi

Binh thuon
inh thong SBP. DBP < 90" SBP. DBP < 120/80
(mmHg)
Tién THA 90" < SBP va/hosc DBP < 95
) 120/80 < SBP, DBP < 129/80
(mmHg) hodc 120/80 < SBP, DBP < 95"
THA d6 1 95 < SBP va/hodc DBP < 95t + 12,
) 130/80 < SBP, DBP < 139/89
(mmHg) hogc 130/80 < SBP, DBP < 139/89
THA d6 2 SBP va/hosc DBP 2 950 + 12,
' SBP, DBP = 140/90
(mmHg) hoéc SBP, DBP = 140/90

2. Phwong phap

Thiét ké nghién ciru: nghién clru moé ta hoi
clru.

C& mau: Chon mau thuan tién bao gdm tat
ca bénh nhan dap ng tiéu chuan lya chon.

Bién sé6 nghién ctu

- Tn thwong tim két hop: Hep eo DPMC don
thuan hay hep eo DPMC két hop khi hep eo PMC
kém cac tén thuwong két hop khac bao gébm con
dng ddng mach, théng lién that, théng lién nhi.

- M&rc d6 THA sau phau thuat theo tiéu
chuén ctia Hiép hoi Nhi khoa Hoa Ky 2017:
khong THA, THA d6 1, THA d6 2.3

- S6 loai thubc ha ap st dung: 1 loai, 2 loai,
3 loai.

- Loai thuéc ha huyét ap: Captopril, Loxen,
Amlodipine, Nitroglycerin, Carvediol.

- Thoi diém bat dau diéu tri thubc ha huyét
ap sau phau thuat: Buoc tinh 1a khoang thoi
gian tlr khi bénh nhan ra hdi strc cho t&i khi
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dwoc st dung cac loai thudc ha ap (ngay).

- Thoi diém kiém soat huyét ap sau phau
thuat: Bwoc tinh l1a khodng thi gian ttr khi bénh
nhan dwoc diéu tri bang cac thubc ha ap cho t&i
khi huyét ap dat dwdi nguwdng THA (gio).

- Céc bién sb vé thoi gian lién quan dén két
qua diéu tri: thoi gian thd may (gi®); thdi gian
nam vién (ngay).

X li sé liéu

Sé liéu dwoc nhap va x& |i theo chuong
trinh SPSS 22.0.

Bién dinh tinh: dwoc mo ta theo tan suét va
ti 1& phan tram (%). Kiém dinh Chi binh phuong
ho&c Fisher’s Exact dwoc st dung dé danh gia
méi lién quan gitra cac yéu té.

Bién dinh lwong: dwoc md td dwdi dang
trung binh + dd léch chuan. kiém dinh T-test
hodc Mann-Whitney U dwoc 4p dung dé so
sanh.

Gia tri p < 0,05 dwoc cho la sw khac biét cé

Bang 2. Pic diém st dung thubc

y nghia théng ké.
3. bao dirc nghién ciru

Nghién cru dwoc sy thong qua cua Hoi
ddng dé cwong Trwerng Dai hoc Y Ha Noi (Quyét
dinh s6 3346-QD-DHYHN — ngay 13 thang 10
nam 2022) va Hoi déng dao dirc Bénh vién Nhi
Trung wong (Quyét dinh s6 360/BVNTW-HDDD
—ngay 10 thang 1 nam 2023).

I. KET QUA

Trong thdi gian tir thang 6/2018 dén thang
6/2023 c6 89 bénh nhan THA sau phau thuéat
stra hep eo DMC tai Bénh vién Nhi Trung wong
da tiéu chuan dwoc lwa chon vao nghién ciru.
Tubi phau thuat cé trung vi 1a 2,0 thang (IQR 0,9-
7,0 thang). Can nang trung binh IGc phiu thuat
la 6,8 + 6,2 kg, nhe can nhét |a 2,2kg, ndng can
nhét 1a 33kg. C6 21/89 bénh nhan hep eo DMC
don thuan (23,6%), c6 68/89 bénh nhan hep eo
DMC két hop véi cac di tat tim khac (76,4%).

ha ap diéu tri sau phau thuat

Chung THA db 1 THA db 2
Péc didm (n = 89) (n=18) (n=71) i
n % n % n %
Sé thube phbi hop
1 loai 31 34,8 13 72,2 18 25,4
2 loai 42 47,2 4 22,2 38 53,5 <0,05°
3 loai 16 18,0 1 5,6 15 21,1
Loai thuéc str dung
Captopiril 85 95,5 16 88,9 69 97,2 > 0,052
Loxen 57 64,0 4 22,2 53 74,6 <0,05°
Amlodipine 9 10,1 0 0 9 12,7 > 0,05
Nifedipin 7 6,7 1 5,6 6 8,5 > 0,05°
Carvediol 4 4,5 1 5,6 3 4,2 > 0,05

aKiém dinh Chi binh phuwong; ®Kiém dinh Fisher’s Exact

C6 72,2% bénh nhan THA d6 1 dwoc diéu
tri 1 loai thudc ha ap, trong khi ty 1& bénh nhan

THA d6 2 diéu tri > 2 loai thubc ha ap 1a 74,6%,
sw khac biét ¢ y nghia thdng ké véi p < 0,05.
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Ty lé diéu tri Loxen & bénh nhan THA do (22,2%), sw khac biét cé y nghia théng ké véi
2 (74,6%) cao hon & bénh nhan THA d¢ 1 p <0,05.

Thoi diém bat dau diéu tri thuée ha huyét ap sau phau thuat
90
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Ngay 1 Ngay 2 Ngay 4 Ngay 5
Ngay hau phau
=Loxen (n=57) & Captopril (n=85) = Amlodipine (n=9)
Nitroglycerin (n=7) ® Carvediol (n=4)

Biéu doé 1. Thei diém bat dau diéu tri thudc ha huyét ap sau phau thuat
Loxen dwoc st dung diéu tri & 57/89 bénh phau thuat.
nhan (62,9%), chi yéu trong ngay dau sau

Hiéu qua kiém soat huyét ap tr thoi diém chan doan & nhém
bénh nhan tang huyét ap sau phau thuat
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| —Pakiémsoathuybtap ®Tang huyétap |

Biéu d6 2. Thi diém kiém soat huyét ap sau phau thuat

Ty |é dwéi ngudng THA sau 5 ngay diéu tri la 23,6%.
la 76,4%, ty 1& THA kéo dai sau 5 ngay diéu tri
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Mtrc d6 THA sau 5 ngéy diéu tri & nhc')n] bénh
nhan chwa dugc kiem soat dwoc huyet ap

| ©THAG61 mTHAGS?2 |

Biéu d6 3. Phan do tang huyét ap sau 5 ngay diéu tri  nhém bénh nhan
chwa kiém soat dwoc huyét ap
Trong 21 bénh nhan con THA kéo dai sau (23,8%).
5 ngay diéu tri, cé 5 bénh nhan con THA do 2
Bang 3. Méi lién quan giiva th&i gian thé may, thei gian nam vién
v&i két qua diéu tri THA sau phau thuat

Kiém soat dwoc  Chuwa kiém soat

s iz Chung £, £,
Dac diem (n = 89) huyet ap sau 5 dwoc huyeét ap sau p
ngay (n = 68) 5 ngay (n = 21)
Thoi gian thd may (gi&) 28,41 + 3,09 28,39 + 3,56 28,50 + 6,39 > 0,052
Thoi gian ndm vién (ngay) 13,18 £ 0,85 12,91 £ 1,08 14,09 + 1,02 > 0,052

aKiém dinh Mann — Whitney

Khong cé sw khac biét vé thoi gian thé may
va thoi gian ndm vién & nhém bénh nhan kiém
soat dwoc va chua kiém soat dwoc huyét ap
sau 5 ngay diéu tri.

IV. BAN LUAN

Trong nghién clru ctia ching t6i, tudi trung
vi lic phau thuat 13 2,0 thang tudi. Bénh nhan
it tudi nhat dwoc phau thuat luc 4 ngay tudi,
trwong hop phau thuat mudn nhat 1a 14 tudi,
khodng tt phan vi tir 0,9 dén 7,0 thang tudi. Can
néng trung binh ltc phiu thuat |14 6,8 + 6,2 kg,
nhe can nhét la 2,2kg, nang can nhét la 33kg.
Két qua nghién clru clia chung tai twong tw voi
mot sb nghién clru trén thé gidi: xu hwéng sira
hep eo DMC s&m, tham chi ngay sau khi sinh,

dac biét & nhirtng bénh nhan bi hep eo BMC
murc dd néng va phu thudc éng déng mach.56
Trong nghién ctru clia chung téi, tred'ng hop
bénh nhan cé THA cép tinh nang trong pha som
thi thudéc ha ap dwoc lwa chon 1a thubc truyén
tinh mach. Khi tinh trang bénh nhan on dinh
va c6 thé udng dwoc, chuyén sang thubc ubng
Captopril (liéu 1 dén 3 mg/kg/ngay) thwong &
pha muén. Trong diéu kién hién tai trong nghién
ctru, Loxen van la thubc ha ap dwdng tinh mach
cht yéu dwoc st dung, khéng thdy truorng hop
ndo s dung SNP va Esmolol dé& ha ap sau
phau thuat. Liéu Loxen s dung dao ddng tir
0,5 — 3 meg/kg/phat. Trong qua trinh diéu tri, ghi
nhan 1 trwdng hop huyét ap tut qua mdc can
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st dung van mach. Da sé bénh nhan dwoc diéu
tri THA v&i phdi hop 2 nhém thube (47,2%). Lwa
chon thudc diéu tri trong pha mudn trong nghién
clru cla chang téi twong déng véi nhiéu trung
tam tim mach tré em trén thé gidi, trong khi pha
s&m cé sw khac biét. Pha sém véi co ché THA
cht yéu do ting ndng d6 cac catecholamin va
thay déi dap &ng cla cac receptor thanh mach,
thwdng gidi han trong 24 gir dau.

Theo Roeleveld PP va cdong sy khao sat
trén 197 Trung tam hdi stre tich cwe tim mach
nhi khoa (CICU) nam 2016, v&i cau hdi khao
sat “Thudc ha huyét ap hiéu qua nhét trong
diéu tri THA pha sém sau phau thuat stra hep
eo DMC & tré em tai CICU 1a gi?”. Két qua
cho théy, thuéc lwa chon hang dau la Sodium
Nitroprusside (SNP) truyén tinh mach lién tuc
(66%), tiép dén la Esmolol (11%) va Labetalol
(11%).2 Hién nay, chwa c6 nghién ctru nao cho
thay don tri liéu mot loai hodc nhém thude nao
c6 thé kiém soat hoan toan THA trong pha
s&m. Theo nghién clru cla Pediatric Health
Information System, trung binh can phéi hop
3 thudc trong diéu tri THA sau phau thuat sira
hep eo PMC. SNP dwoc si dung rong rai nhat

TAP CHi NGHIEN CU’U Y HOC

vi thoi gian ban thai ngén, dé& chinh liéu, tuy
nhién tac dung phu gay nhip tim nhanh va ngd
doc cyanua la van dé can lwu tam. Nhom thube
chen beta giao cdm (B-blocker) nhdm vao hai
co ché quan trong trong THA pha sém la ting
cwong hoat dong hé giao cam va giai phong
renin, 1a lwa chon hop ly dé& kiém soat huyét
ap. Trong nhém B-blocker nay, Esmolol dwoc
th& nghiém lam sang nhidu nhét, tuy nhién
c6 dén 59% bénh nhan khéng thé kiém soat
huyét ap hoan toan véi Esmolol don tri liéu.
Viéc diéu tri dw phong nhém B-blocker truéc
phau thuat c6 tr hon 30 nam trwdc da duoc
chirng minh 1a cé hiéu qua trong viéc kiém soat
huyét ap sau phau thuat, tuy nhién cac nghién
ctu nhirtng ndm tré lai day rat it nghién ctu dé
cap van dé nay. Thudc chen alpha giao cdm
nhw Dexmedetomidine c6 tac dung giam dau,
an than, kiém soat nhip tim, cho thay vira hiéu
qua trong diéu tri THA vira tranh cho tré kich
thich qua murc trong qua trinh cai may thé, rat
ndi khi quan. V&i pha mudn, két qua phan Ion
ddng thuan diéu tri véi ACEls dé kiém soat
huyét ap véi muc tiéu tac dong vao hé RAAS
(Bang 4).

Bang 4. Nghién clru da trung tam vé thuédc diéu tri tang huyét ap
sau phau thuat stra hep eo déng mach chu

Pha s&ém
Loai thuéc % Sé trung tam CICU diéu tri

Sodium Nitroprusside 66%
Nitroglycerin 0%
Labetalol truyén tinh mach 1%
ACEls 3%
Khac

Esmolol 1%

Loxen 2%

Urapedil 1%

Phentolamine 1%
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Pha muoén
Loai thudc % S6 trung tam CICU diéu tri

Labetalol 18%
ACEls 75%
Beta-blocker 12%

Propranolol 5%

Atenolol 2%

Metoprolol 1%

Carvedilol 1%

Khac 3%
Nhoém khac

Clonidin 1%

Nitroprusside 1%

CCB (nifedipine) 1%

Nghién ctru clia ching t6i cho thdy & nhém
bénh nhan c6 THA sau phau thuat, viéc kiém
soat huyét ap trong 24 gior dau twong déi kho
khan va&i chi 13/89 bénh nhan (14,6%) c6 huyét
ap diéu tri dwoc dudi nguéng THA. Ly do cé
thé b&i & nhém bénh nhan nghién cru chi yéu
la bénh nhan hep eo DMC don thuan hoac hep
eo DMC két hop véi cac di tat tim khdng qua
phirc tap, bénh nhan cé thé cai may sé&m khi
dam bao tinh trang ho hép, huyét dong 4n dinh,
siéu am chirc nang tim trong gi¢i han cho phép,
khoéng hep eo DMC tén Iwu, khéng con shunt
ton lwu hoac shunt thAm khéng anh hwéng dén
huyét déng. Tré thwdng kich thich chéng may
trong giai doan dau, diéu tri gidam dau cho bénh
nhan trong giai doan nay cé thé khong thda
dang dan dén kho khan trong kiém soat THA
trong ngay dau sau phau thuat.

Thoi gian thé may trung binh sau mé la
28,41 = 3,09 gi®, v&i thoi gian thd may ngéan
nhét |a 2 gi¢’ va thoi gian thé may dai nhat |a
144 gi&. Thoi gian ndm vién trung binh 12 13,18
+ 0,85 ngay. Khoéng cé sw khac biét vé thdi gian

thé may va thdi gian ndm vién & nhém bénh
nhan kiém soat duwoc va khong kiém soat dwoc
huyét ap sau 5 ngay diéu tri. Nghién ctu cla
Carolien Siersma trén 53 bénh nhan trong 9
nam tlr 2009 — 2018 co, & cac bénh nhan THA
sau phau thuat diéu tri bang Labetalol thoi gian
thé may la 21 (IQR: 17 - 35) gid, thoi gian ndm
vién la 5,5 (IQR: 5,3 - 7,4) ngay.” Nghién ctu
cla Sarah Tabbutt trén 118 tré sau phau thuat
stra hep eo DMC c6 THA cho théy Esmolol and
Sodium nitroprusside c6 hiéu quéd kiém soat
huyét ap tét voi thoi gian thd may trung binh 12
7 (IQR: 0 - 352) gi®, thoi gian nam vién 4 (IQR:
2 - 80).8 Thoi gian thé may va thdi gian ndm
vién trong nghién ctu clia chung t6i cao hon
cac nghién ciu khac do nhiéu nguyén nhan
phdi hop. Ngoai THA sau phau thuat, tinh trang
nhiém khuan bénh vién, qua trinh tich Iy kinh
nghiém ctia nhém lam viéc, bénh nhan dén vién
trong tinh trang séc¢ hodc tén thwong phéi kéo
dai, tdn thwong gidi phau nang 1a mot sé yéu td
gop phan lam cho thai gian bénh nhan thé may
va thoi gian bénh nhan nam vién kéo dai hon
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S0 V&i cac nghién clru clia nwéc ngoai.
V. KET LUAN

Két qua nghién ctru cho thdy THA sau phau
thuat stra hep eo DMC 1a bién chirng thuwong
gap, dac biét trong 24 gior dau sau phau thuat
véi THA d6 2 chiém ty Ié cao. Diéu tri THA sau
phau thuat nén dwoc ca thé hoa theo mic d9,
trong d6 bénh nhan THA d6 1 c6 thé dap tng
don tri liéu, trong khi bénh nhan THA dé 2 can
phdi hop = 2 thubc ha &p, wu tién st dung
thudc ha ap dwdng tinh mach trong giai doan
dau sau phau thuat. St dung cac thuéc ha ap
nhw Loxen va Captopril cho thay hiéu qua va an
toan; tuy nhién, can theo déi sat dap (rng lam
sang va diéu chinh phu hop theo dién tién cla
bénh nhan.
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Summary

THE RESULTS OF
PARADOXICAL HYPERTENSION TREATMENT
AFTER REPAIR OF COARCTATION OF THE AORTA
AT THE NATIONAL CHILDREN’S HOSPITAL

The study aimed to describe the characteristics and treatment outcomes of paradoxical
hypertension after surgery for aortic coarctation (CoA) at the National Children’s Hospital. This
retrospective descriptive study included 89 patients diagnosed with hypertension after aortic
coarctation surgery at the National Children's Hospital from June 2018 to June 2023. The study
results showed that the percentage of paradoxical hypertension after surgery was 77.4%. The
level of stage 2 hypertension accounted for 79.8%, mainly within the first 24 hours after surgery.
72.2% of patients with stage 1 hypertension were treated with one type of antihypertensive
medication, while 74.6% of patients with stage 2 hypertension were treated with = 2 types of
antihypertensive medications (p < 0.05). Stage 2 hypertension patients (74.6%) and stage 1
hypertension patients (22.2%) (p < 0.05) were treated with contanous intravenous antihypertensive
medication (Loxen). 76.4% of patients achieved a sub-hypertensive threshold after 5 days
of treatment, while 23.6% continued to have sustained hypertension after 5 days of treatment.
23.8% of stage 2 hypertension patients still had sustained hypertension after 5 days of treatment.
Conclusion: Paradoxical hypertension following surgical repair of CoA was a common complication,
particularly within the first 24 hours after surgery, with a high prevalence of stage 2 hypertension.
Most patients responded well to antihypertensive treatment; however, a notable proportion
continued to experience persistent hypertension beyond 5 days of therapy. Loxen and Captopril
had demonstrated efficacy and safety in the treatment; however, close monitoring of the clinical
response and appropriate adjustments according to the patient's clinical course are necessary.

Keywords: Paradoxical hypertension, coarctation of the aorta, heart surgery.
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