KET QUA BIEU TRI 0 XY HOA MAU QUA MANG NGOAI CO THE
G TRE VIEM COTIM TOI CAP
TAI BENH VIEN NHI DONG THANH PHO HO CHi MINH

Nguyén Minh Tién!, Nguyén Kinh Bang!,

Lé Vii Phwong Thy', Ngé Vin Tuin An', Nguyén Pat Thinh'.

Muyc tiéu: danh gia hi¢u qua diéu tri 6 Xy hdéa mau qua mz‘mg ngoai co thé ¢ tré viém co tim t6i
cap tai Bénh vién Nhi ddng Thanh phé H6 Chi Minh. Péi tuwong va phu’dng phap nghién cuu:
hdi ctru, md ta hang loat trudng hop. Két qua: 15 tre viém co tim tdi cap, that bai v6i cac bién
phép hoi ste tich cuc thong thudng, duoc diéu tri voi ki thuat 6 xy hda mau qua mang ngoai co
thé (ECMO), tudi trung binh 11,5 tudi, nhd nhit 6 tudi, 1én nhat 15 tudi. Diéu tri ECMO cho thy
cai thién tinh trang lam sang nhu nhip tim, xanh tai, da ndi bong, cai thién chirc nang tim, tudi
mau co quan gan, than, toan chuyén hoa, lactate mau. Ti 1é séng con 66,7%. Két ludn: k¥ thuat
6 xy hoa qua mang ngoai co thé 1a bién phap hiéu qua ctru sdng tré viém co tim t6i cap.

Twr khoa: 6 xy héa mau qua mang ngoai co thé.

DAT VAN DE

Khoa Cap clfu Hoi sirc Bénh vién Nhi dong Thanh phd
HO Chi Minh hang ndm ti€p nhan 600 - 800 bénh nhi c6
bi€u hién suy hd hép, suy tuan hoan hay s6c. Phan 16n
cac trudng hop nay déu dap (ing vdi cac bién phap ho trg
hd hap, hoi strc soc thong thudng nhu thd ap luc ducng
lién tuc, thd may khong xam lan, xam Ian, thd may rung
tan s6 cao, bu dich chdng sdc, thubc van mach dudi
hudng dan clia do huyét 4p dong mach xam 1an, do cung
lugng tim lién tuc, do va theo ddi ap luc tinh mach trung
tam... Tuy nhién, mdt s trudng hop dién tién néng khong
dap ng vdi cac bién phap trén, dac biét la nhitng trudng
hdp ma nguyén nhan suy hd hap tuén hoan cé thé kiém
soat dugc va kha néng hdi phuc cao néu dugc hd trg hd
hép tudn hoan vuot qua giai doan nguy hiém nhu viém cg
tim t0i cap soc tim, suy ho hap. Oxy héa mau qua mang
ngoai ca thé (ECMO extracorporeal membrane oxygena-
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tion), gilip h trg ho hap, tudn hoan ma cac bién phap
can thiép khac khong dem lai két qua. Vi vay ching toi
ti€n hanh nghién cru dé tai diéu tri 6 xy hda mau qua
mang ngoai cd thé & tré viém cd tim tdi cdp, nham rit ra
mdt s6 kinh nghiém thuc tién dé chia s& véi cac béc si
cong tac hoi strc nhi, dac biét la trong linh vuc ECMO, gdp
phan nang cao chat lugng diéu tri va cai thién tr vong.
MUC TIEU NGHIEN CUU

Muc tiéu tdng quat: danh gia két qua diéu tri oxy hda
mau qua mang ngoai ca thé & tré viém co tim t6i cap.

Muc tiéu cu thé: xac dinh déc diém dich t&, 1am sang
tré viém cd tim t8i cdp. So sanh ti I& biéu hién 1dm sang,
can 1am sang va thay ddi khi trong mau & thdi diém 0 gid,
12 gid, 24 gid trong qua trinh ECMO. Xac dinh ti I bién
chimng lién quan dén ky thuat ECMO: déng mang, vG
mang trao ddi oxy, khi trong hé thdng, chay mau, tic can-
nula. Xac dinh ti Ié sdng con, sb lan ECMO, s6 lan loc mau
di kém, thdi gian nam vién.
PHUONG PHAP VA BPOI TUONG NGHIEN CUU

- Thiét k€& nghién cfu: nghién cltu mo ta hdi cu loat
trudng hgp.

- Dan s6 nghién ctru: Dan s6 muc tiéu: tat ca cac
bénh nhéan < 16 tudi, dugc chan doan la suy hd hap hoéc
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soc diéu tri tai khoa Hoi stic cap ctru Bénh Vién
Nhi Déng Thanh phd. Dan s chon mau: tat
ca bénh nhan sdc tim /viém ca tim toi cap.

- Thai gian ttr thang 01/2018 - 04/2021.

Tiéu chi chon bénh: cac bénh nhan < 16 tudi,
soc tim, viém cd tim, c6 nhitng tiéu chi sau:
Viém ca tim t6i cap soc tim, that bai vdi it nhat
hai loai van mach: Dopamine > 10 - 15
ug/kg/phat, Dobutamine = 12 - 15
ug/kg/phat, Adrenalin > 0,3 - 0,5ug/kg/phtt,
Noradrenaline > 0,1ug/kg/phit hodc viém ca
tim, r6i loan nhip tim khong dap Ung vdi diéu
tri thudc, may tao nhip.
Tiéu chi loai trir: bénh nhan dugc chuyén tir
tuyén trudc dén nhung khong ghi ro cac dir
kién can cho nghién clru. Khong dugc su
dong y clia gia dinh bénh nhan.

- Thu nhap s0 liéu: bénh nhan diéu tri
ECMO thudc |6 nghién cttu dugc tién hanh thu
thap s0 liéu theo cac budc sau:

+ Pac diém bénh nhan: tudi, gidi, dia chi,
can nang/chiéu cao, ngay vao soc, do soc, sinh
hiéu.

+ Biéu hién 1dm sang Iic nhap vién: suy
hd hép, s6c, XHTH, ton thuong/suy gan, than,
rGi loan tri giac (Glasgow), r6i loan dong mau,
toan chuyén hod, tri s6 CVP (Central Venous
Pressure: ap Iuc tinh mach trung uang).

+ Xét nghiém Iic nhap khoa Hai stic: TPT-
TBM, Hct, tiéu cAu, dudng huyét, dién giai do,
troponin I, CK-MB, chirc ndng déng mau toan
bd, xét nghiém chiic nang gan: AST, ALT, NH3
mau, chifc nang than, khi mau dong mach,
trudc mang, sau mang, Lactate mau mdi 6 gio
trong 48 gi& dau, N2, N3. Xquang tim phdi,
siéu am tim mdi 12-24 gi&. Xquang nguc-bung
danh gid vi tri cannula mach mau.

+ Cac can thiép diéu tri: ECMO phuong
thirc, thdng s6, cannula mach mau kich @, cac
diéu tri dich truyén dién giai, albumin, mau,
ché& phdm mau, thudc van mach, khang sinh, ..

+ Két qua: song, chét.

Thu thap va xir ly dir liéu: dir liéu dugc
nhap va xt ly thdng ké bang phan mém SPSS

22.0 for Window. Phan tich dif lién: m ta dic tinh cia mau nghién clu
theo tudi, gidi, tinh trang suy hd hap, xut huyét, suy gan, toan chuyén
hod... dudi s théng ké ti I8, trung binh (X + SD). Phép kiém T - test cho
bién s6 dinh Iugng khi do so sanh 2 trung binh. Phép kiém 2 test cho
bién sd dinh tinh so sanh 2 ti Ié (bang 2 x 2).

+ Phép kiém Fisher’s exact test khi trong bang 2x2 ¢4 it nhat mot 6

€0 tri sO ly thuyét < 5.

+ Ngung y nghia thong ké P < 0,05.

KET QUA

Trong thai gian tir 01/2018 - 4/2021, ¢6 15 tré viém cd tim, dudc
dua vao 16 nghién cliu, vdi cac dic diém sau:

Dic diém dich té hoc, 1am sang, can 1am sang

Bang 1. Péc diém dich té hoc, 1am sang, can 1am sang

Pac diém Két qua
Tudi trung binh (ndm) 11,5 £ 3,3 (6 — 15 tudi)
Gigi: Nam/nit 6 (40%) / 9 (60%)

Dia phugng: Thanh phd / tinh
Diéu tri tuyén truGc/ty dén
Lam sang

Sot/mét

Triéu chirng ho hap

Triéu chirng tiéu hoa

Dau nguc/ tic nguc

D6 mo hoi

Xanh tai / Da ndi béng

Ngat / co giat

Suy ho hép / phu phoi

Soc

RGi loan nhip tim / nhip gallop
Can lIam sang

EF (ejection fraction, %)
CK-MB (dv/L) / Troponin I (pg/L)
AST/ALT (dv/L)

Suy gan cap

Uré (mmol/L) / creatinine (umol/L)
Suy than cap

Diém Glasgow

Pa0, / FiO,

Chi s6 oxy hda mau (OI)

DIC nang

Lactate mau (mmol/L)

Na+ / K+ / Ca++ (mmol/L)
budng huyét (mmol/L)

pH / HCO, / BE

Diém PRISM

HGi ching suy da cd quan

2(12,3%) / 13 (86,7%)
14 (93,3%) / 1 (6,7%)

12/15 (80%)/15/15 (100%)
13/15 (86,7%)
5/15 (33,3%)
11/15 (733%)
2/15 (13,3%)

15/15 (100%) / 6/15 (40%)
6/15 (40%) / 4 (26,7%)
15 (100%) / 8 (53,3%)

15 (100%)
11 (73,3%) / 4 (26,7%)

21,5+ 3,6
241,1 + 144,9 /33,5 £ 18,9
1143,6 + 196,4 / 632,4 £ 92,3
5 (33,3%)
82+ 1,5/684+ 253
7 (46,7%)

13,6 + 1,5
246,5 + 13,6
153 £2,6
6 (40%)
64+15

1346 +3,4/44+£0,7/1,01 £0,03

7326

719+0,04/103+3,3/-14,2+0,5

21,5 £ 2,6
6 (40%)
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RGi loan nhip tim (rung that, nhip nhanh that, block  ratory distress syndrome: hdi chirng suy hd hap cap tién
nhi that do III, ngung tim), PRISM pediatric risk of mor-  trién, OI: oxygenation index, DIC: disseminated intravas-
tality: chi s6 nguy cd tr vong tré em, ARDS acute respi- cular coagulation: dong mau ndi mach lan tda.

Can thiép diéu tri ngoai ECMO
Bang 2. Can thiép diéu tri ngoai ECMO

Pac diém Két qua
Bién phap hé trg hé hap (thd méy) 15 (100%)
Midazolam s6 ca/liéu t6i da TB (mg/kg/gid) 15 (100%)/0,31 £ 0,12
Fentanyl s6 ca/liéu t6i da TB (mcg/kg/gic) 15 (100%)/2,8 £ 0,5
Bién phép hé trg tudn hoan 15 (100%)
Téng dich trung binh (ml/kg) trong 3git dau 32,6 + 11,3
Albumine 5% s6 ca/lugng dich trung binh (ml/kg) 13 (86,7%) / 18,3 + 4,4
Dopamine s6 ca/liéu t6i da TB (mcg/kg/phut) 15 (100%)/16,3 + 4,2
Dobutamine s6 ca/liéu toi da TB (mcg/kg/phut) 15 (100%)/17,8 £ 2,6
Adrenaline s6 ca/liéu toi da TB (mcg/kg/phut) 15 (100%)/1,4 £ 0,5
Noradrenaline sd ca/liéu t6i da TB (mcg/kg/pht) 13 (18,6%) /1,1 £ 0,12
Dat catheter tinh mach trung tdm do CVP 15 (100%)
Dat catheter dong mach do HADMXL 15 (100%)
D3t thong tiéu 15 (100%)
Thudc chdng loan nhip/may tao nhip/s6c dién 12 (80%)/8 (53,3%)/6 (40%)
Khang sinh ban dau
Cephalosporine thé hé thir 3 15 (100%)
Vancomycin 9 (60%)
Diéu tri khac
Piéu chinh toan chuyén héa 15 (100%)
Diéu tri ha dutng huyét 7 (46,7%)
Truyén hdng cau lang / lugng trung binh (ml/kg) 13 (86,7%)/12,4 £ 2,6
Truyén tiéu ciu dam déc 7 (46,7%)
Két qua diéu tri
Thai gian ndm khoa hdi sic (ngay) 89+1,3
Song 10 (66,7%)
T& vong 5(33,3%)

CVP central nervous pressure: Ap Iuc tinh mach trung binh, TTM: truyén tinh mach, TM tinh mach, thudc chdng
tam, HABMXL: huyét ap dong mach xam lan TB: trung loan nhip: lidocain, cordarone.

Pic diém ECMO dgt dau
Bang 3. Dac diém ECMO dgt dau

Pac diém Két qua
Phuang thirc VA ECMO 15 (100%)
Ngay bénh Itic ECMO (ngay) Median 2 (1 - 4)
Thdi gian tr e c6 chi dinh dén Iic bat dau ECMO (gid) 1,1£0,4(1-3)
Thai gian ECMO dgt dau trung binh (ngay) 62+14
Cannula dong mach 15-17 F/ 19-21F 7 (46,7%)/8 (53,3%)
Cannula tinh mach 19 -21F / 23F 11 (73,3%)/4 (26,7%)
Catheter tu6i mau chi dudi Backflow 5F/6.3F 3 (20%)/12 (80%)
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Dic diém

Két qua

Phuang phép dét cannula Seldinger/phau thuat
Mang trao d&i khi dién tich 1.8m?
T6c do vong quay (RPM)
Luu lugng dong mau (ml/kg/phut)
Chong dong véi Heparin
Tan cong (dv/kg)
Duy tri (dv/kg/gic)
Bién chiing lién quan ky thuat ECMO
Pbng mang trao ddi khi
Khi hé thong
Huyét khdi dong mach / tinh mach
Gia phinh déng mach
Chay mau ndi d3t cannula/xuat huyét phdi
Huyét khdi doan ndi catheter tudi mau
LSi bom méu
Mat ngudn dién
Nhiém khuan huyét bénh vién
Ky thuat venting giam tai tim trai
S6 trudng hgp ECMO 2 [an
S6 trudng hgp kem loc mau lién tuc

9 (60%)/6 (40%)
15 (100%)
27346 + 68,7
108,7 + 15,4
15 (100%)
72,5 + 17,4
16,3 £ 3,4

4 (26,7%)
0 (0%)
4 (26,7%) / 2 (13,3%)
1 (4,5%)
2 (13,3%) / 3 (20%)
4 (26,7%)
2 (13,3%)
2 (13,3%)
1 (6,7%)
5 (33,3%)
1 (6,7%)
6 (40%)

Dién tién ton thueng cac co quan trong 24 gid ECMO dot dau
Bang 4. Dién tién ton thuang cac co quan trong 24 gid ECMO dot dau

Co quan T0 T12 T24 P
Nhip tim (I/p) 2124+ 17,5 179,2 £ 17,4 148,4 + 13,8 < 0,05*
Xanh tai 15/15 12/15 8/15 < 0,05%*
Da néi béng 6/15 4/15 1/15 < 0,05%*
EF (%) 21,5+ 3,6 23,4 £ 4,2 30,6 £ 4,7 < 0,05*
Men tim CK-MB (dv/L) 241,1 £ 1449 97,2 £ 289 87,8 + 23,5 < 0,05*

TroponinI (ug/L) 335+ 18,9 11,6 £45 10,3+£4,2 < 0,05*
HO6 hap Pa02/FiO, 246,5 £ 13,6 289,2 £ 41,6 346,5 £ 52,4 < 0,05*
AaDO, 287,6 + 16,3 209,7 + 16,8 1476 £ 11,3 < 0,05*
Gan AST (UI/L) 1143,6 £ 196,4 821,4 £ 78,3 548,4 £ 74,6 NS*
ALT (UI/L) 632,4 £92,3 4234 £42,5 2834+ 51,4 NS*
Than Ure (mmol/L) 62+23 6,1+14 59+0,6 NS*
Creatinin (umol/L) 122,4+ 31,5 97,5+ 19,6 64,5+ 16,4 < 0,05*
Tri giac GCS (diém) 11,5+1,3 12,7+1,3 13,7+ 0,5 < 0,05*
Chuyén hda Na* (mmol/L) 132,8 £ 4,2 136,243,2 1354+ 2,6 NS*
K* (mmol/L) 45+ 04 3604 37+£0,3 NS*
Ca** (mmol/L) 1,01 £ 0,05 0,92 £0,03 1,01 £ 0,05 NS*
Lactate (mmol/L) 56+1,4 3,8+£0,6 2,3+0,5 < 0,05%
Kiém toan pH 7,21 £ 0,04 7,33 £ 0,04 7,37 £ 0,01 < 0,05%
HCO,- 10,5+ 4,4 158 £ 2,3 19,7+2,4 < 0,05*
BE -8,9+0,3 -5,7£0,8 -4,5+0,5 < 0,05*
Chi s6 VIS 99,4 £ 12,6 56,7 £ 8,6 324+6,3 < 0,05*
Diém PRISM 225+2,8 174 £ 3,7 13,8+ 1,6 < 0,05%

Scv0,: saturation of central oxygen: do bdo hoa 6 xy mau tinh mach trung tam,

BE: base excess: kiém du, VIS: vasoactive inotropic score: chi s6 van mach tang co co tim.

*phép kiém Paired Samples T Test,

**phép kiém Wilcoxon Signed Ranks Test, nguéng y nghia P < 0,05, NS: non - significant.
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BAN LUAN

Trong thai gian tir 01/2018 - 04/2021, c6 15 tré s6c
tim, viém cd tim t6i cap, that bai vdi cac bién phap hoi
strc tich cuc thong thuGng, dugc diéu tri vai ki thuat 6 xy
héa mau qua mang ngoai cd thé (ECMO), tudi trung binh
11,5 tudi, nhd nhéat 6 tudi, I6n nhét 15 tudi, nit nhiéu hon
nam, phan I16n & tinh 86,7%, chuyén vién tlr tuyén trudc
93,3%.

Bi€u hién 1am sang vdi bénh s s6t (80%), mét
(100%), triéu chiing hd hap (86,7%), triéu chiing tiéu hoa
(33,3%) dau nguc/tirc nguc (73,3%), d6 md hdi (13,3%),
ngat (40%) co giat (26,7%); dau hiéu lam sang suy ho
hap (100%) pht phéi (53,3%), sbc (100%), réi loan nhip
tim (73,3%) nhip gallop (26,7%), siéu am tim co bdp yéu
phéan sudt tdng mau giam con 21,5%, men tim tang cao
CK - MB 241,1dv/L, Troponin 133,5ug/L, suy gan cap
(33,3%), suy than cap (46,7%), r6i loan dong mau DIC
nang (40%), hoi chiing suy da cd quan 40% (bang 1).

Can thiép diéu tri ngoai ECMO bao gom thd may
100%, v&i an than midazolam, fentanyl, chéng sdc vdi dich
truyén dién giai, albumine 5%, thuGc van mach dudi huéng
dan clia do va theo d&i &p luc tinh mach trung tam (CVP)
va huyét ap dong mach xam lan, cling nhu truyén hong
cau lang khi két ndi bénh nhan vdi hé théng ECMO (bang
2). Sr dung thudc chdng loan nhip (80%), soc dién (40%),
d&t may tao nhip tam thdi (53,3%), diéu chinh toan chuyén
hda (100%), ha dudng huyét (46,7%), truyén hong cau
1&ng (86.7%), truyén ti€u ciu dam dic (46,7%).

Can thiép diéu tri ECMO véi phuaong thirc VA ECMO
100%, ngay bénh trung vi ltiic ECMO la ngay 2, thdi gian tr
lic ¢4 chi dinh ECMO dén khi bt dau ECMO trung binh 1,1
gid, thdi gian dgt ECMO trung binh 6,2 ngay. SIr dung can-
nula dong mach ¢ I6n (19 - 21F) 53,3%, ¢G nho (15 - 17F)
46,7%, cannula tinh mach cG 16n (23F) 26,7%, cG nho (17
- 19F) 73,3%, catheter tuGi mau chi dudi backflow 5F 20%,
6,3F 80%. Phuong phap ti€p can mach mau trung tdm bang
ky thuat Seldinger 60%, phau thuat 40%. St dung mang
trao ddi khi dién tich 16n (1,8m2) 100%. Thong sb cai dat
ECMO: tdc do vong quay ban dau trung binh 2734,6rpm,
dat dugc luu lugng dong mau trung binh 108,7ml/kg/phtt.
Hé thdng ECMO dudc chdng dong bang heparin liéu tan
cong trung binh 72,5dv/kg, liéu duy tri trung binh
16,3dv/kg/gi5. C4 5 tré (33,3%) cd biéu hién qua tai tim
tréi, dugc chi dinh venting dan luu nhi tréi (bang 3).

Panh gia hiéu qua ECMO (bang 4) qua thay ddi Iam
sang va can lam sang (bang 4) cho thay nhip tim cai
thién rd rét & thai diém 12, 24 gid sau khi bat dau ECMO.
Tuong tu nhu vy, ti 1é du hiéu da xanh tai, da ndi
bdng/rdi loan van mach cai thién dan & thai diém 12, 24
giG sau khi bat dau ECMO. Cai thién thién chirc ndng tim
EF, giam nhu cau s dung van mach, cai thién cac chi s
h6 hap nhu Pa0,/Fi0,, AaDO, c6 y nghia thdng ké@>,
Men gan ¢ cai thién rd sau ECMO c¢d y nghia thdng ké®.
Creatinine mau cai thién dang k& nh& két hdp loc mau
lién tuc 40%. Ngoai ra ECMO cling cai thién tinh trang
toan mau kiém du (BE: base excess), cai thién lactate
mau, dac biét cai thién chi s6 van mach, tang co cd tim
(VIS: vasoactive drugs score), tic la giam dugc nhu cau
dung thudc van mach®9, cai thién chi s6 bénh nang tré
em PRISM.

Bién ching do can thiép ECMO ngoai dong mang trao
déi khi 26,7%, huyét khéi ddng mach 26,7%, tinh mach
13,3%, gid phinh dong mach 6,7%, chdy mau ngi dat
cannula 13,3%, xuét huyét phdi 20%, huyét khéi doan
ndi catheter tudi mau chi (backflow) 26,7%, chiing t6i con
ghi nhan mat ngudn dién 13,3%, 16i bom mau 13,3%
nhung dugc khac phuc x& ly kip thai. Ngoai ra cling ghi
nhan 6,7% trudng hop nhiém khuan huyét bénh vién lién
quan dén ECMO (bang 3).

Thdi gian diéu tri trung binh tai khoa Hoi stc la 8,9
ngay, clfu sdng 10 tré (66,7%), 5 tré ti vong (33,3%),
trong bénh canh soc kéo dai, suy hd hdp, hon mé, suy da
Cd quan43),

KET LUAN

Qua nghién clru 15 trudng hdp tré viém co tim t6i cap
suy hd hap tuan hoan ndng tudi trung binh 11.5 tudi, nho
nhét 6 tudi, I6n nhat 15 tudi, dugc can thiép diéu tri vdi
ky thuat 6 xy héa qua mang ngoai cd thé cho thdy cai
thién tinh trang 1dm sang nhu nhip tim, xanh tai, da néi
bong, cai thién chlfic ndng tim, tudi mau cd quan gan,
than, toan chuyén hda, lactate mau. Ti 1€ s8hg con 66,7%.
Day la bién phap hiéu qua, can dugc chi dinh thich hgp,
dlng thdi diém, gidp cltu sdng nhiéu tré viém cd tim toi
cap ma trudc day ti 1é tir vong rat cao. Ky thuat nay phirc
tap doi hoi phdi hdp nhiéu chuyén khoa nén can dudc
phat trién va chuyén giao cho cac bénh vién tinh nham
cltu s6ng nhiéu hon nita cac trudng hgp néng khdng thé
chuyén tuyén.
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EXTRACORPOREAL MEMBRANE OXYGENATION
ON FULMINANT MYOCARDITIS IN CHILDREN ADMITTED
AT THE CITY CHILDREN'S HOSPITAL

Summary

Objective: assess the efficacy of extracorporeal mem-
brane oxygenation (ECMO) on treatment of fulminant my-
ocarditis in children admitted at the City Children’s
Hospital. Methods: Retrospective descriptive study of
cases series. Results: 15 children with fulminant carditis
unresponsive to medical resuscitations have been treated
with ECMO, average age of 11.5 years old, youngest 6
years old, eldest 15 years old. Therapeutic intervention of

ECMO has showed improvement on clinical findings such
as cardiac rate, pallor, mottled skin, cardiac function,
organ perfusion of liver, kidney as well as betterment on
metabolic acidosis, level of lactate. Survival rate was
66.7%. Conclusion: ECMO is the effective supportive in-
tervention for patients with fulminant myocarditis unre-
sponsive standard therapeutic protocol, saving life of
patient with fulminant myocarditis.

Key words: extracorporeal membrane oxygenation ECMO.
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