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MONITOR XAM LAN TOI THIEU THEO DOI CUNG LUQNG TIM

Nguyén Thi Hwong Ly
Truong Pai hoc Cong nghé thong tin va Truyén thong - PH Thai Nguyén

TOM TAT

Bai bdo nay trinh bay két qua cac nghién ctru dénh gia viéc do cung lugng tim bang cac thiét bi
monitor xdm 1an t6i thiéu ¢ nhitg bénh nhan ning dang hoi stc hodc bénh nhan phai phau thuat.
Cac nghién ctru str dung phuong phap nghién cru mo ta thiét ké cat ngang tai mot thoi dlem Céc
két qua cho thay viée st dung cac thiét bi monitor theo ddi nay gitp tinh todn ra cac thong sO nhu
thé tich nhat bop, tan sb tim... tir d6 tinh ra dugc cung luong tim, la chi sO rat quan trong quyet
dinh s& sir dung bién phap hdi stic ndo v&i bénh nhan. C6 nhiéu loai monitor theo ddi va mdi loai
lai 4p dung tily theo tinh trang cia timg bénh nhan. Két qua cua cac nghién ctru nay sé gitp lya
chon dung loai monitor xam l4n tdi thiéu dé c6 két qua chinh xac nhat giap diéu tri bénh nhan
nang mdt cach hi¢u qua.
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ABSTRACT

This paper presents the results of researches access cardiac output by minimally invasive monitor
in the individual critically ill or surgical patient. These researchs used cross—sectional descriptive
study. These studys showed that: noninvasive method by used minimal invasive monitor could
help to calculator parameters as: stroke volume, heart rate... to determine cardiac output. Cardiac
output very important index to decided treatment methods. Nowadays, with some noninvasive
methods for condition monitoring with individual patient. Thus, based on the results of these
researchs, it will choose the minimally invasive cardiac output monitoring in accordance with
individual patient.

Keyword: cardiac output; minimally invasive; rescuciation; stroke volume; heart rate

Received: 16/12/2019; Revised: 10/7/2020; Published: 10/7/2020

* Corresponding author. Email: nthly@ictu.edu.vn

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 325


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyén Thi Huong Ly

Tap chi KHOA HQC & CONG NGHE PHTN

225(08): 325 - 329

1. Pit van dé

Theo ddi cung lugng tim (CO) thuong dung
trong gdy mé va hoi sic, gilp ching ta c6
thong tin quan trong vé chic ning tim, tudi
mau md va phan bd oxy ctia bénh nhan. Cung
luong tim dugc st dung nhu chi diém cia
phan bb oxy téi mé va duoc tinh theo cong
thuc:  DO,=COx{1.39x[Hb]xSa0,+(0.003x
PaOZ)}

Hb: ndng d6 Hemoglobin

Sa0,: bio hoa Hemoglobin oxygen thé hién
boi phan sb fraction PaO,: ap luc riéng phan
cua oxy trong mau.

Trude day, sir dung theo ddi huyét dong xam
lan b?mg cach dat catheter dong mach phéi,
dua catheter qua tinh mach trung tdm di qua
nhi phai, xudng that phai va 1én dong mach
phoi dé danh gia tinh trang va su thay doi
huyét dong cua bénh nhén trong theo ddi va
diéu tri. Do dic tinh xam l4n cao nén nguy co
xudt hién céac bién chirng nhu rdch mach mau,
loan nhip thét, thiing nhi hodc that phai, tac
mach khi... Do vay, viéc tim ra cac phuong
tién it xdm 1an hon véi d6 nhay va dic hiéu
tuong ty hodc gin bang theo ddi qua dit
catheter dong mach phdi 1 nhu cau cip thiét.
Su ra doi ctia cac loai may monitor theo doi
huyét dong it xdm lan chi bang cach dit
catheter tinh mach trung tim va néi voi cac
monitor ndy s& cho cac thong s va tinh toan
lién tuc thé hién duoc céc thong s6 nhu thé
tich nhat bop, chi sd tim... gilp tinh toan ra
cung lugng tim cua bénh nhan theo doi.

Céac may nay hiéu chinh bang phan mém, diéu
chinh sau mdi 60s, phan tich dang s6ng mdi
20s, loai bo nhidu bang thuat toan tich hop,
lwa chon ap luc tinh mach trung tam dé tinh
SVR/SVRI (hinh 1) va Iya chon cich gin
PreSep catheter ma ScvO2 c¢6 thé duogc theo
ddi lién tuc. Ngoai ra, may monitor nay co thé
tinh dwoc su bién thién thé tich nhat bop
(SVV) la cong cu b sung dé danh gia tinh
trang thé tich.

Hinh 1. Mdy Flotrac c6 4 thong 56 khdc nhau:
cung heong tim (CO), chi so tim (CI), the tich nhat
bop (SV) va bién thién thé tich nhat bop (SVV)
May FloTrac phén tich dang song mach dap
va dic diém sinh 1y cua bénh nhan dé tinh
khang tré' dong mach va cudi cing la tinh thé
tich nhat bop (SV). Nguyén tic chung 1a méi

quan hé tuyén tinh gitra ap luc mach va SV.
SV tinh dua vao cong thrc:

SV = SDap x X.

Phan tich dang s6ng mdi 20 s & diém dir liéu
2000. Sdap l1a d6 1éch chuan cua céc diém dir
lidu nay va phan &nh &p luc mach. Yéu t6 X
la viét tit cua yéu t6 chuyén doi phu thude do
gidn no dong mach, huyét 4p trung binh
(MAP) va dic diém dang song. Cac bién nay
duogc diéu chinh béi phan mém, quéa trinh nay
lap lai mdi 60 s. Khi tinh dugc SV, may sé
nhan v6i tan sé tim dé ra két qua 1a cung
luong tim [1].

Viéc st dung may va van dé do chinh xac cua
may FloTrac/EV1000, dac biét trong theo doi
SVV ¢6 thé bi anh huong trong nhiing trudng
hop sau: tin hiéu kém, str dung bong bom dbi
xung dong mach chua, thiét bi trg tim & thm
that, mo nguc, tu tho, thé tich khi luu thong
(VT) nho, loan nhip tim, phdi né kém, PEEP
cao, béo phi (ap luc 6 bung anh huong do gidn
nd cua phdi) va thudc (norepinephrine,
vasodilators, beta-blockers).

Infinity CNAP (Ap luc Pong mach khdng
xam l4n lién tuc) SmartPod cung cip mot
phuong phap do huyét ap trung binh, tdm
truong (tdi thiéu) va tam thu (tdi da) don gian,
chinh xac. Vi thao tac don gian, chi can dua
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ngon tay ctia bénh nhan vio bing quan cam
bién, may monitor theo ddi bénh nhan s& lién
tuc hién thi song huyét ap va cac gia tri huyét
ap dong mach. Cong nghé CNAP cho phép dé
tao ra sb do huyét ap lién tuc mot cach nhanh
chong va don gian.

- Str dung don gian;

- Bing quin cam bién co thé tai sir dung - tiét
ki€m chi phi hon so véi loai ding mot lan;

- H tro trong qué trinh di chuyén trong bénh
vién voi cong nghé Pick and Go® - Pod co
thé duoc gin mot cach thuan tién trén cot IV
(cot tiém truyén tinh mach);

- Rt ngan thoi gian can thiép;

— Cung cép cac thong sb lién tuc ma khong
can dat vao duong dong mach;

- Dit liéu c6 d6 trung thuc cao - cho phép ndm
bét tinh trang suc khoe toan dién cta bénh nhan;
- C6 thé diéu chinh c4c gi6i han canh bao [2], [3].
1.1. May hiéu chinh

May PiCCOplus st dung phan tich dang
mach dap dé tinh CO va sir dung phuong
phap pha lodng nhiét qua phdi dé hiéu chinh.
Biéng cach tiém dung dich lanh vao tinh mach cha
trén va s€ phéat hién nhiét dién tré trong dong mach
chu hoac nhanh dong mach lén (canh tay, nach
hoc dui). Cac bién khac do boi may nay gém
thé tich cudi tam truong (tinh tién tai), thé tich
mau trong 16ng nguc, dich ngoai mach phéi va
chi s6 tinh thAm cua mach mau phdi. May
LiDCOplus monitor dung k¥ thuét pha loang
lithium dé tinh hiéu chinh ctia may, tao dudng
cong va str dung cong thirc dé tinh CO dua
trén do néy cua mach hon 1a dang mach dép.
May nay dung cong thirc ap luc mach goi la
PulseCO dé tinh toan.

1.2. Mdy khéng can hiéu chinh

PulsioFlex 1a may sir dung cam bién ProAQT
ndi véi dong mach ngoai bién va phan tich
dang song dong mach 250 1an mdi gidy. Cac
dic diém cua bénh nhan (sinh tric hoc) duoc
cai vao may. May LiDCOrapid c6 cung cdng
nghé nhu LiDCOplus nhung ding biéu do

thay vi pha lodng nhiét dé tinh CO. PRAM
(phuong phap phén tich theo ap lyc) dya trén
danh gi& toan hoc vé tin hiéu ap suat thu dugc
tu duong dong mach (phén tich dang mach
dap), khéng can hiéu chinh, thu duge SV va
CO. May Nexfin khong can catheter dong
mach [4]. May st dung vong cuff bom hoi
xung quanh ngén tay dé ghi nhan song ap luc.
Théng qua 1 phin mém dugc tich hop, may
c6 thé thu duoc dang séng dong mach céanh
tay tir ngon tay, sau d6 dung dé tinh CO lién
tuc. May esCCO dung cong nghé song xung
theo thoi gian dé tinh CO (PWTT), thu duoc
bang may do oxy xung va ECG mdi chu ky
tim. May nay hoan toan khéng xam lan giéng
may Nexfin.

1.3. May sir dung xung Doppler

K¥ thuat Pulse Doppler dung Doppler qua
thuc quan hodc qua nguc dé tinh CO bang
cach cit ngang khu vuc dong mach chu dé
xem van toc dong chay.

Nguyén Iy Fick 4p dung voi hé thong NICO,
dung tinh toan tong hop carbon dioxide va
thai n6 mdi 3 phut dé tinh CO. Dién sinh hoc
sir dung kich thich dong dién dé xac dinh bién
thién tro khang co thé gy ra boi sy thay doi
dong mau tudi theo mdi mach dap. Su bién
dbi tin hiéu dwoc phan tich bang thuat toan,
tinh toan lién tuc CO. Dién cuc c6 thé dat trén
da hodc ong nodi khi quan. Loai may nay can
nghién ctru thém.

Bién thién SV la thay d6i huyét dong theo dap
mg bu dich & bénh nhan thd may c6 tién tai
thiap va hd trg bu dich & nhitng bénh nhan
nay. Khai niém nay 1a nhiing thay doi chu ky
ap luc trong 16ng nguc khi théng khi ap luc
duong gay thay d6i SV va bién thién ap luc
mach (PPV) thir phat do nhiéu co ché (hinh
2). SVV dic trung cho sy bién thién cua SV
trong chu ky ho hép, tang trong khi hit vao va
giam Kkhi tho ra (ngugc voi thong khi ty phat —
tu tha). NO dugc tinh theo phuong trinh sau:
SV max — SV min/SV mean.

Két qua > 13% (10-15%) cho thdy kha ning
d4p tmg cua tién tai [5].
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Theo ddi cung lugng tim déc biét & nhling gio
/ dau ctia bénh nhan nang duoc hoi surc gitp cai
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Ventricular performance
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Dyspnea Pulmonary edema

Ventricular end-diastolic
volume (myocardial stretch)

Hinh72. Quy ludt Frank — Starling ddnh gia su
thay doi the tich cuoi thoi ky tam truong lién quan
toi luc co co tim khi nghi va khi gang surc
Theo quy luat Frank- Starling, trong 1 chu ky
tho nhét dinh khi thé méy, anh huong ban dau
clia tang &p lyuc trong 16ng nguc gay ting tién
tai khi mau duoc téng ra khoi phdi, giam hau
tai, 4p luc truc tiép khi phdi né ra anh huong
Ién tim, va cai thién do gidn nd that trai do
méu di ra khoi budng that phai. Khi chu ky
tién trién theo thoi gian goi 1a thoi gian di qua
phdi, s& anh huong gay giam dan hoi luu tinh
mach, gdy giam SV. Nhiing thay d6i nhu vay

hay gip hon ¢ nhimg bénh nhan hdistc.

Trong khu vuyc nhanh lén ctia duong cong
Frank-Starling (hinh 2), SVV cho théy tién tai
thdp (Pap tmg bu dich). O phan nong cua
dudng cong, SVV nho cho thiy khong dap tmg
bu dich. Piéu nay gitip ching ta sém nhan ra
bénh nhan can phai st dung thudc van mach
hodc ting co bop, viéc tiép tuc bu dich cudng
birc c6 thé gay suy tim cap va phi phdi cap [3].
2. Ung dung monitor xam lin tbi thiéu
trong hoi sirc

Theo ddi huyét dong rit can trong hoi strc va
theo dBi bénh nhan ning. Co6 nhiéu nghién
ctru vé& wu va nhuoc diém cia cic phuong
phap theo ddi cung lugng tim, cé nghién ciru
danh gié ting loai hodc so sanh ca hai (Berton
& Chcar 2002, Albert 2004, Engoren &
Barbee 2005) [4], [5]. Nhiéu nghién ctru cho
thiy su khong an toan khi theo déi bang can
thiép xam 1an nhu catheter dong mach phdi
hodc phuong phap pha loang nhiét nhu ty 1¢
nhiém tring qua catheter [6].

thién tién luong tot 18n cho bénh nhan. Va
nhimng uu diém cua phuong phap st dung cac
may monitor theo ddi cung luong tim xam lan
tdi thiéu di dugc chimg minh qua nhiéu
nghién ctru [7].

3. Két luan

Céc loai may monitor theo ddi huyét dong it
xam 14n ra doi dé thay thé phuong phéap theo
ddi huyét dong xam lan qua catheter dong
mach phdi, nham han ché cac bién chimg cua
phuong phap nay. Cac may monitor thé hé
méi ¢6 2 phuong phéap theo doi huyét dong it
xam 14n va lién tuc phu hop véi nhu ciu theo
doi1 bénh nhan.

- Flotrac thich hgp vdéi bénh nhan cé truong
luc mach it thay doi;

- Volume Virew danh cho bénh nhén co6 thay
ddi truong luc mach lién tuc.

Toém lai su ra doi cia cic loai may monitor
theo ddi huyét dong it xam 14n 13 cudc cai tién
k¥ thuat gitip theo di sat dién bién tinh trang
bénh clia bénh nhan, va han ché t6i thiéu bién
chung xay ra trong qua trinh lam thu thuat dat
catheter theo doi.
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