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CHIEN LUQC KHONG SU DUNG MAU TRONG TUAN HOAN
NGOAI CO THE O PHAU THUAT TIM TRE EM

TOM TAT

Khong st dung mau hodc ché phim mau
trong tuan hoan ngoai co thé dé phiu thuat tim
cho tré em c6 can ning trén 15 kg ¢ thé dugc
thuc hi€én mot cach an toan va dat Kkét qua tdt. Khi
phdi hop voi mot loai phdi nhin tao (oxygenator)
c6 thé tich d6 day thap véi hé thong tuan hoan
ngoai co thé cai tién nay di han ché nhu cau
truyén mau va chinh nho diéu kién niy ma chiing
t6i da dat dén lyu luong mong mudn 2,6+0,21
L/min/m?va van dat dugc ndng do thé tich huyét
cau hematocrit tir 28% dén 36%.

Tir khéa: cardiopulmonary bypass (CPB),
congenital heart disease (CHD).

SUMMARY

STRATEGIES FOR BLOODLESS PRIMING
IN CARDIOPULMONARY BYPASS IN
PEDIATRIC CARDIAC SURGERY

Bloodless pediatric cardiac surgery in
patients over 15kg in weight can be performed
safely. Incorporating a lower prime oxygenator into
a revised circuit alleviated the need for blood
transfusion and allowed us to achieve our
calculated flow rate of 2.6+0.21 L/min/m* while

maintaining a hematocrit range from 28% to 36%.

Keywords: cardiopulmonary bypass (CPB),
congenital heart disease (CHD).

I. PAT VAN PE

Phau thuat tim hé dudi tuan hoan ngoai co
thé ma khong cAn s dung mau hoac cac ché
phdm mau (bloodless surgery — phau thuat khong
sit dung méau) dang 13 thach thuc 1on d6i voi
ngudi 1am tuan hoan ngoai co thé, nhit 14 trong
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linh vic phiu thuat tim tré em [1] va cang nghiém
ngit hon cho nhém tudi niy nhung c6 niém tin
vaodao gido Jehovah’s Witness [2,3]. Muc ti€u
khong truyén mau va han ché nhu cau sir dung cac
ché pham mau hodc cac yéu té dong mau trong qua
trinh phau thuat tim tré em c6 thé khé ma dat duoc
néu nhu co sy pha loing mau qua muc trong tuan
hoan ngoai co thé, ma diéu nay 1a rat thuong gip &
bénh nhan tré¢ em [2,3]. Pha lodng mau do boi st
dung mot thé tich mdi (priming) qua 16n dé lam
day hé thong tuan hoan ngoai co thé ddi nghich véi
mot thé tich tudn hoan vén khiém tén & tré em
cting nhu mit mau trong qua trinh phiu thuét cang
gay pha lodng nhiéu hon.

Trong nghién cru nay, ching t6i trinh bay
chién Iugc 1am giam thé tich priming & tré em ¢
can ning trén 15 kg c6 chi dinh phau thuat tim hé
dé sira chita cac khuyét tat bam sinh trong tim
nhu thong lién nhi, théng lién that, hep dong
mach phoi, tht phai hai duong ra, kénh nhi that
ban phan hay toan phan, tir ching Falot ...

II. PHUONG PHAP VA KET QUA
NGHIEN CcUU

Tam muoi su bénh nhan tré em mic bénh
tim bam sinh c6 can ning trong khoang 15-20 kg
duoc chi dinh phiu thuat tir thang 04/2016 dén
thang 12/2018 tai Bénh vién Pa khoa Quéc té
Vinmec Central Park dé stra chita khuyét tat nhu
thong lién nhi, thong lién that, thit phai hai
duong ra, kénh nhi that ban phﬁn hoac toan phﬁn,
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hep dong mach phdi, t&r chimg Falot... Nhirng
bénh nhin tré em ndy cd can ndng trung binhla
18,7+1,9kg, chiéu cao trung binh la 109+11cm,
va ¢6 dién tich co thé trung binh 14 0,75+0,07m’.

Céc tiéu chi dat ra la khong sir dung mau
hodc cic ché pham méau trong qué trinh phiu
thuat va ca giai doan sau mo nhung hé thdng
duoc trang bi tién nghi véi may thu hdi hong cau
cell-saver dugc sir dung lién tuc trong qua trinh
ph?lu thuat. theo protocol tai bénh vién ctia ching
t6i, muc trung binh lyu lwong tudn hoan ngoai co
thé can dat 1a 1,9+0,15 lit/phat tuong tng véi
muc trung binh cua chi s6 tim 1a2,6+0,24
lit/phtit/m*va mirc thap nhat vé gia tri hematocrit
(Hct) udc tinh trong qua trinh tudn hoan ngoai co
thé 1a 28%. Ngudng thip nhat vé gia tri Hct =
28% trong didu kién tudn hoan ngoai co thé la
kha di chip nhan theo protocols tai trung tam cua
chiing t6i. Gia tri trung binh vé thé tich mau wéc
tinh cua nhém bénh nhan nghién cou la
1496+102mL.Gia tri trung binh vé ndng do
hemoglobin trude md 1a 11,6+0,12g/dL va gié tri
trung binh Het trude md 136+2,6%.

Cau hinh thudng qui vé hé thng diy din
tuan hoan ngoai co thé cua chung t6i sir dung cho
bénh nhan tré em c6 can nang tu 15 kg trd 1én
phai cin mot thé thich priming 13 315mL (bang 1)
va nhu vay gia tri trung binh vé Hct sau khi pha
lodng mau s& dat 28+3,1% khi khoi dau tuan hoan
ngoai co thé. Trong khi muc tiéu cua ching toi
can dat mirc gia tri ndy Het > 28%, diéu nay co
nghia rang hé thong diy dan can phai duoc cai
tién.Chiing t6i trinh bay mo s phwong phép thuc
hién dé giam thiéu thé tich priming va nhing két
qua dat dugc nhu sau:

Thong thuong, ching t6i st dung cd day
3/8-inch dé dan mau tinh mach va c& day 1/4-
inch ¢ dan mau dong mach. Tuy nhién, ching t6i
cai tién hé thong bang cach giam c¢& day 1/4-inch
dé din mau tinh mach vé&i diéu kién c6 ga‘in hé
théng hat hd trg thém dan luu mau tinh mach véi
ap lyc rat nhe (-5 mmHg) nhdm cai thién héi luu
mau tinh mach [4]. Viéc cai thién hé théng tuan
hoan ngoai co thé nhu viy di giup rat giam thé
tich priming tir 315425 mL giam xudng con
210+15mL (bang 1).

Bang 1. Nhiing khac biét giira hé thong tuin hoan ngoai co thé thwdong qui va cai tién.

Loai vat twy té

H¢ thong thuong qui

H¢ thong cai tién

Oxygenator

Dideco D101(87 mL)

Medtronic Affinity Pixie(48 mL)

Bau loc dong mach

Dideco D 131(28 mL)

None

Kr h ~ A x I4
AIC co~ day dan mau 1/4-3/8 inch
dong — tinh mach

1/4-1/4 inch

Co day qua bom mau 1/4 inch

1/4 inch

Thé tich priming 315 mL

210 mL

- Phéi nhdn tao (oxygenator) Affinity
Pixie (Medtronic Inc., Minneapolis, MN) duoc s
dung cho tét ca 86 bénh nhan trong nhém nghién
ctru ¢6 céu hinh rat phit hgp nhu thé tich priming
tinh rat thap la 48mL nhung c6 mirc gioi han luu

lwong kha cao 1én dén2,0 lit/phut. Sir dung loai
Affinity Pixie thay thé
oxygenotor thuong qui Dideco 101 (Sorin Group,

oxygenator loai

Milan, Italy), vi loan nay vén c6 thé tich priming
tinh 1a cao hon 1a 87mL. Chung t6i st dung dung
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dich Plasma-Lyte A (Baxter Healthcare
Corporation, Deerfield, IL) la loai dung dich tinh
thé dé priming solution dong thoi st dung thude
khéang dong 1100 don vi heparin dong thoi 6-
10mEq sodium bicarbonate. Liéu lrong mannitol
dugc st dung tir 2,2-2,5g dugc su dung ngay sau
khi khoi dau tuan hoan ngoai co thé. Chung tdi han
ché sir dung albumin trong priming ciing nhur ngay
ca khi can bu thé tich sau mé boi vi nhitng bao cdo
vé albubin co lién quan dén cac bién ching vé ton
thuong than cap va chiy mau sau mo [5].

- Qua trinh dat cac cannula dong mach st
dung loai DLP aortic cannula (Medtronic Inc.,
Minneapolis, MN) c6 kich c& tor 12 F - 14 F va
dat 2 cannula tinh mach c6 kich ¢& 16 F - 18 F.
St dung loai may tim phdi nhan tao Stockert
System (Stockert Cardiovascular) véi cic dau
bom c6 thé di chuyén linh hoat.

- Pdi voi nhém bénh nhén tré em cd can
nang tu 15kg tr¢ 1€n, thong thudong chung toi sir
dung loai dau bom c& 16n doi hoi st dung doan
day dan mau qua vong con lin phai dai twong (mg
nhung nham giam thé tich priming, chung t6i thir
nghiém str dung dau bom ¢& nho dé gitip rit ngan
doan diy dan mau qua bom. V&i phuong thirc
nhim lam giam thé tich priming, doan diy dan
mau qua bom két ndi & diu miy mau ra tir
reservoir dén ddu bom méu vao oxygenator duoc
cit giam chiéu dai xudng con26+1,4inches so voi
chiéu dai thuong qui 1a33+2,2inches.

- Céc dau bom str dung voi muc dich hat
méu tir phau truong hodc dé hit mau trong céc
buéngtim déu duoge s dung loai c6 kich c& nhd.
Vi tri cac ddu bom nay dugc sip xép thich hop
sao cho gan v&i ban md nhit va lam rat ngan kich
thudc cic doan ddy din mau hat vé phdi nhan
tao. Chiing t6i sir dung loai diy din mau c6 kich
¢ nhd 1/4-inch cho tat ca cac bom hut mau vé
ngoai trir st dung loai diy ddn mau dé hut trong
dong mach chu ¢ kich c¢& nho hon thuong qui cé
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duong kinh 13 1/8-inch dé tranh mit thé tich
nhiéu tir hé théng tuan hoan ngoai co thé vi 1y do
lubn phai duy tri ddy mau doan ddy din méau nay
trong thi dudi khi chuin bi dé tim hoat dong trd
lai sau khi da két thiic cac thao tac phiu thuit stra
chita. Chung t6i ciing da nghi dén phuong an sir
dung loai c& day 3/16-inch st dung cho cac day
din hat mau tré vé nhung s& cd nguy co giy
huyét tan nhat 13 trong nhitng ca phau thuat tim
bam sinh ¢ tudn hoan bang hé nhiéu doi hoi tdc
dd hut 16n hon binh thuong.

- Ddi véi cac loai oxygenator c6 thiét ké
phi hop nhu Affinity Pixie, va nhat 1a nhing loai
oxygenator dugc thiét ké tich hop mang loc dong
mach bén trong oxygenator, thi viéc loai bo bau
loc bén ngoai ra khoi hé thong tuan hoan ngoai co
thé s& giup giam priming 28 mL (thé tich mdi dé
lam ddy bau loc doc mach bén ngoai). Cac bac si
can dam bao viéc giai thich trang bi cho céc bac
cha me va nguoi than ctia bénh nhan phai nhan
thirc vé qua trinh phau thuat va chién lugc khong
sir dung méau trong qué trinh lam tuan hoan ngoai
co thé. Tuy nhién, bénh vién ctia chung t6i luén
c6 san quy trinh du phong cho phép thuc hién
mot cach nhanh nhét dé nhan va truyén mau trong
nhitng tinh hudng khén cép [2].

- Vio thoi diém phau thuat vién thiét lap
hé¢ théng tuan hoan ngoai co thé théng qua cau
nbi dong mach — tinh mach, can phai cit bot mot
doan ddy dan mau dé rat ngan nhat doan cau ni
niy, qua d6, giip lam giam mot thé tich
33+2,3mL. Sau khi da két ndi cac cannulas tinh
mach vao ddy dan mau, chiing t6i con thao tac rit
b6t dung dich priming tir hé théng véi thé tich
tuong duong 23+2,0 mL ngay trude khi van hanh
tudn hoan ngoai co thé sau khi nguoi phau thuat
vien dd mo clamp duong tinh mach. nhu vay,
viée cat ngén doan céu ndi dong — tinh mach va
sau thao tac rat bét dung dich priming ngay trudc
khoi dau tuan hoan ngoai co thé da gitp rat giam
thé tich priming (vn da giam tir 315 mL xudng
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con 210 mL) va nho tha thuat nay ching téi da
giam thém tiép tuc thé tich moi tir 210+15 mL to
160+£15mL.

- V& két qua, nhom bénh nhan nghién ciru
c6 gia tri trung binh chi sé hematocrit (Hct) trude
mb 1a 36+2,6%. Thoi gian trung binh thyc hién
tuan hoan ngoai co thé cho nhém bénh nhan nay
14 5549 phat. Mic thdp nhdt vé gid tri Het
1424+1,2%, xay ra vao thoi diém ngay sau s
dung dung dich Custodial Bretschneider HTK
(Essentials Pharm, Newtown, PA)dé lam liét tim.
Mirc cao nhét vé gia tri Het 1a 30£1,9%. Ching
toi su dung loai qua loc mau HPH 400 (Minntech
Mini, Minneapolis, MN) nhim muc dich loc bo
lwong dich thira va qua loc nay duogc thiét ké sin
trong hé thong nhung khong can prming cho dén
khi khoi dong tuan hoan ngoai co thé. Két qua
phan tich nong d6 cac chat khi trong mau mau
thir vao thoi diém sau khi két thuc sir dung
protamine c6 mirc gid tri vé Het 1a 32+3,4%.
Ngoai ra, sau khi két thiic tudn hoan ngoai co thé,
chiing t6i thu hdi thém mot thé tich mau lay tir
day din mau tinh mach bang cach thay thé vao
doan diy nay bang mot thé tich tuwong duong
dung dich Plasma Lyte A (Baxter Healthcare
Corporation). Thé tich mau thu hoi nay duogc
truyén trd lai cho bénh nhin giip ning cao hon
nita muc gia tri Het.

- Nhom bénh nhan nghién ctu duoc
chuyén vé phong hdi sitc sau md c6 murc gid tri
trung binh vé Het 1a 33+3,1%, duoc diéu tri huyét
dong on dinh, cai thd may va c6 muic trung binh
vé thoi gian thd may sau md 134+0,8 giy. Khong
c6 bién chimng tiéu mau xay ra & giai doan trong
md hoay sau md. Két qua phan tich ndng do cac
chit khi trong mau cé gia tri cac thong sd déu
trong gidi han binh thuong va khong c6 biéu hién
clia tinh trang toan chuyén héa. Nong do lactate
méau ¢ giai doan sau md ¢ gia tri trung binh 1a
1,4+0,2mmol/L, va néng d0 creatinine huyét

thanh c6 gid tri trung binh la 47+5,1 umol/L.
Luong mau mat do qua dng dan luu ngyc & giai
doan sau mo c6 murc gia tri trung binh la 75+9,5
mL. Khéng c6 truyén méu hoic cic ché phim
mau ¢ giai doan sau md va tat ca cac bénh nhan
trong nghién ctru déu dugc xuit vién va cé thoi
gian ndm vién trung binh 13 4+1 ngay v6i muc gia
tri trung binh vé Het 1a 32+2,0%.

I1I. BAN LUAN

V61 muc dich lam giam hau qua pha loang
méau do hé¢ thdng tudn hoan ngoai co thé, ching
t6i c6 thé khang dinh rang tuan hoan ngoai co thé
khong st dung mau c6 thé dam bao an toan khi
phau thuat tim & tré em trong nhom can ning tir
15-20 kg, va k¥ thuat nay dac biét phu hop cho
cac bénh nhan khong mudn nhan bat ky ché pham
mau nao. Tai bénh vién cua chiung toi, thé tich
priming sir dung trong tuan hoan ngoai co thé cho
nhom bénh nhan c6 can nang tur 2-14 kg la 170-
205 mL. Ddi voi nhitng bénh nhan ¢6 can ning tir
15 kg trd 1én thi can mot hé théng co kich thudc
16n hon, cho nén can bd sung thém mot thé tich 1a
105 mL vao thé tich priming.

Vi cac loai oxygenator co thé tich priming
nho, cac loai may tim phéi 6 thé diéu chinh Vi1 tri
cac dau bom hudng gan dén phiu trudng, va viéc
su dung loai day dan mau tinh mach cé kich c&
nho trong diéu kién an toan nho hé théng hat nhe
dé hd tro hdi lwu mau tinh mach, thi ching t6i da
rat giam thé tich priming, va cac k¥ thuat nay
gip lam gidam hau qua pha lodng mau trén céc
bénh nhan. Viéc cit giam hé thong diy dan con
gitp duy tri lwong mau don vé reservoir nhiéu
hon, do d6 s& c6 thé tich dwa dong mau di qua
bau c6 dic mau, vi vay dén lac két thac tudn hoan
ngoai co thé s& dat duge murc Het cao hon. Viéc
phdi hop nhiéu phuong thirc néu trén di han ché
dugc viéc st dung mau hoac céc ché phém mau,
qua d6 gitip tiét kiém déng ké, va quan trong nhat
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la dat dugc két qua cho cac bénh nhan tré¢ em
trudc khi chuyén ra khoi phong mé tim c6 mirc
Hct kha cao du dé tranh nhu cau truyén mau &
giai doan sau md.

Ngoai ra, viéc sit dung ¢& day 1/8-inch dé
hiit mau trong budng tim 1a mot yéu t6 chinh
trong viéc duy tri thé tich tudn hoan Ky thuat siéu
loc mau lién tuc 1a rat hitu ich dé loc bd sung
luong dich thira trong qué trinh tudn hoan ngoai
co thé. Viéc thiét ké tich hop b phan siéu loc cai
tién vao hé thong tuan hoan chung dang 1a mot
thach thirc dang ké vi can thiét sir dung thém mdt
thé tich vao dé priming trong khi muyc tiéu 14 han
ché thé tich vao giai doan két thiic tudn hoan
ngoai co thé.Muc tiéu nén tang 1a thuc hién nhiéu
nhat ¢6 thé nhitng ca phiu thuat tim khong sir
dung mau cho dbi tuong bénh nhan tré em.Tiép
sau nghién ctru ndy, chung t6i cling s€ ap dung
nhitng cach thic twong ty nhung van thiét ké
thém mot bau loc dong mach vao h¢ théng cho
nhirng bénh nhan tré em c6 can ning tur 15 kg trd
1én, va ngay thoi diém hién tai ching t6i ciing da
thuc hién dén khoang 60% trong tong sb cic ca
mo tim ho 14 khong sir dung mau, ngay ca cho
nhitng ca md tim ¢ nhiéu nguy co mat mau nhu
phai mo nhiéu lan.

IV. KET LUAN

Phau thuat tim tré em cd can ndng trén 15
kg trong do ky thuat tudn hoan ngoai co thé
khong str dung mau van c6 thé dugc thyc hién
mdt cach an toan. Viéc két hop s dung loai
oxygenator c6 thé tich priming nhé v&i hé thong
day din méau tuan hoan ngoai co thé kiéu cai tién
gitp han ché nhu cau truyén mau va cho phép
chiing t6i dat dugc luu lugng tdi wu trong tuan
hoan ngoai co thé véi muc gia tri trung binh 1a
2,6+0,21 lit/phut/m’trong khi van duy tri duoc
bién thién gia tri hematocrit trong khoan an toan
tir 28% - 36%.Tét ca cac bénh nhan trong nghién
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ctru déu xuét vién sém va co thoi gian nam vién
trung binh la 4+1 ngay va dat mac gia tri trung
binh vé Het 1a 32+2,0%.
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