TAP CHi NGHIEN CU’U Y HOC

S PHU HOP CAC CHi SO HUYET PONG
CUA PHUONG PHAP PO PIEN HOC VA HOA LOANG NHIET
SAU PHAU THUAT TIM HO'

Nguyén Ba Tu', Vii Hoang Phwong'2vaVii Ngoc Ta"?™
"Trrong Pai hoc Y Ha Noi
2Bénh vién Pai hoc Y Ha Noi

Phuwong phap do cung luwong tim khéng xém lén cé thé thay thé cac phuong phép xém lén trén Iam
sang. Nghién ctru duoc thuc hién nhdm khdo sét méi tuong quan va sw phu hop khi do chi sé tim, bién
thién thé tich nhét bép va chi sb strc cdn mach toan than cua phuong phap khéng xam lan dién hoc so
v6i phuwong phap xam l4n hoa lodng nhiét. Két qué thu duoc 240 cap sé liéu tir 15 ngudi bénh véi hé sb
twong quan cta cac bién sé nay tir hai phuong phép tuong ting la 0,78; 0,84 va 0,84 (p < 0,01). Phan tich
Bland-Altman c6 tri s6 khéng phu hop gitta hai phuong phép lan luot 1a 16,6%; 53,0%, va 17,9%. Do vay,
c6 méi tvong quan chét gitta hai phuong phap va cé thé st dung phuong phap do huyét déng dién hoc
thay cho phuong phap hoa lodng nhiét khi do chi sé tim va chi sé strc can mach toan thédn nhung cén cé
thém céc nghién ctru khac dé cé thé dua ra két luén vé s tuong dong khi do bién thién thé tich nhéat bop.

Tir khoa: do huyét déng dién hoc, hoa loang nhiét, chi sé tim, bién thién chi s6 nhat bép, chi sé sirc can
mach toan than.

Danh muc tir viét tit: EC (Electrical Cardiometry) - phwong phap do huyét dong dién hoc, TD
(Thermodilution) - phwong phap do huyét déng hoa lodang nhiét, PiCCO (Pulse contour cardiac output) -
phwong phap do cung lweng tim hoa loang nhiét két hop phan tich séng mach, CI (Cardiac index) - chi
s6 tim, CO (Cardiac output) - cung lwong tim, SVV (Stroke volume variation) - bién thién thé tich nhat

bép, SVRI (Systemic vascular resistance index) - chi s6 strc can mach toan than.

I. DAT VAN PE

Theo d&i huyét ddng sau md tim giup danh
gia hiéu qua ctia phau thuat cling nhw phat hién
cac rdi loan c6 thé cé hodc khong lién quan
t&éi bénh ly tim mach trwdc hoac trong md, va
dac biét la giup bac si ldm sang phat hién va
x@ tri sém hdi chirng cung lwong tim thap. Tw
nam 1970, do cung lweng tim bang éng théng
(catheter) dong mach phdi dwa trén nguyén li
hoa lodng nhiét (TD) qua phdi da dwoc coi la
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tiéu chuan vang.'2 Tuy nhién, phwong phap
nay cling cé nhi*ng rdi ro va cac bét loi khac
nhw nhiém trung, loan nhip va chady mau. Thuc
té, cac nghién clru gan day cho thay khoéng co
béng chirng khuyén khich do cung lwong tim
qua ddng mach phdi khi cé suy tim, khéng lam
cai thién két qua diéu tri & bénh nhan nang
nhw ti 1& t& vong hodc sb ngay ndm vién.? Cac
phuwong phap do cung lwgng tim hoa loang
nhiét két hop phan tich séng mach (PiCCO) it
xam lan hon, tranh tac dong vao budng tim da
dwoc chirng minh hiéu qua va dwgc (rng dung
rdng rai trén 1am sang, tuy nhién, né van c6 mot
ti 1& nguy co lién quan dén nhiém tring va tén
thwong mach mau nhét dinh.
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Trong hon ba thap ki gan day, phwong
phap do cung lwong tim khoéng xam lan dwa
trén li thuyét vé khang tré sinh hoc 1dng nguc
(thoracic electrical biompedance) da dwgc phat
trién va ap dung nhiéu hon.*® Ki thuat do cung
lwong tim dién hoc (EC) da duoc phat trién voi
ki vong dwa ra s liéu chinh xac hon. Nguyén [i

do clia may nay la str dung hai cap dién cuwc tim
thu - phat tin hiéu dién c6 cuwdng d6 thap va tan
sb cao. Mot cap dwoc dan trén da theo dwdng
di clia dong mach canh trai, mét cap dwgc dan
doc theo dwdng di clia dong mach chi nguwc
bung trén dwdng néch trwéc (Hinh 1).

Hinh 1. So d6 dit dién cwec may do cung Iwong tim dién hoc®
A - O géc ham, trén duong di déng mach canh tréi: B - O nén cé, trén duong di déng mach cénh
trai: C - O thanh nguc, duong nach truéc ngang mii tre; D - O’ man suon trai, dudng nach truée,
dwéi diém dat C 5cm

Viéc tim ra mdt cong cu khong xam [an dé
c6 thé theo dbi huyét dong thay thé cho cac
phwong tién xam Ian kinh dién sau phau thuat
tim, vén nang né, phirc tap va nhiéu nguy co
chady mau do st dung chbng déng, la hét sirc
can thiét. Chung t6i thwe hién nghién cteu nay
v&i muc tiéu danh gia sy twong quan va sw phu
hop khi do sb chi sb tim (Cl), bién thén thé tich
nhat bép (SVV) va chi sb strc can mach toan
thén (SVRI) do dwoc tr phwong phap do cung
lwgng tim khoéng xam lan dién hoc (EC) so v&i
phwong phap xam lan hoa loang nhiét (TD).

Il. DOl TUONG VA PHUONG PHAP
1. Péi twong

T4t cac bénh nhan dwoc phau thuat tim hé
tai Bénh vién Dai hoc Y Ha N&i tr thang 3/2022

dén thang 9/2022, c6 day du thong tin, bénh
an dap trng duoc tiéu chi lwa chon clia nghién
clru:

Tiéu chuan chon bénh nhan

T4t cd cac bénh nhan mé tim m& theo
chwong trinh.

Tudi = 18.

Puwoc dat déng thoi catheter hoa lodng nhiét
va may do cung lwgng tim dién hoc.

Tiéu chuén loai tror

Bénh nhan sau mé cé rung nhi, chay may
tao nhip, cé ludng théng trong tim.

Bénh nhan c6 bénh phédi tdc ngh&n man tinh.

Bénh nhan cé BMI > 25.

Bénh nhan t& vong hodc nang xin vé trong
24h dau nghién ctru.

Bénh nhan cé bénh tang tiét mé hoi toan
than.
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2. Phwong phap

Thiét ké nghién ctru: mod ta ct ngang.

Céc budc tién hanh

- Trwéc md

+ Chuan bi bénh nhan truéc md: giai thich
cho bénh nhan, vé sinh truéc phau thuat, nhin
&n ti thidu 8 tiéng trwdc phau thuat.

+ Bénh nhan vao phong mé dwoc l&p may
theo déi lién tuc cac chi sé: tan sb tim, huyét ap,
tan s6 thd, SpO,. D&t dwong truyén Ion G18.

+ Gay mé toan than va th&é may bao vé
phdi sau khi dat édng noi khi quan: kh&i mé
béng fentanyl 2 mcg/kg, propofol 2 mg/kg,
rocuronium 0,6 mg/kg.

+ Bat dwdng tinh mach trung tdm ba nong.

+ bat dwong theo déi dong mach cho TD &
dui tréi, két ndi véi dwong tinh mach trung tam.
Do céac chi sb Cl, SVV, SVRI.

+ DPat cac dién cyc cia may EC trén da
twong ng v&i dong mach canh va chd bung.
Do cac chi sb Cl, SVV, SVRI.

- Trong md: Po céc chi sb Cl, SVV, SVRI cua
hai phwong phap sau khi ngirng may tim phdi
nhan tao.

- Sau mé: Po céac chi s6 Cl, SVV, SVRI cua
hai phwong phap gio thtr 1, 6, 12, 24, 48; trwdc
va sau cac thoi diém bu dich hodc déi liéu van
mach.

Xt Ii s6 liéu

Cac sb lieu dwoc xir ly bang phdn mém
SPSS 20.0. Cac bién dinh lwong biéu hién

TAP CHi NGHIEN CU’U Y HOC

b&ng trung binh * dd léch chuén, phép so sanh
T-test, cac bién dinh tinh thé hién bang ty 1&
phan tram, phép so sanh X* Sw twong dong
cla cac chi sb gitra TD va EC dwoc wéc tinh
theo phwong phap cla Bland - Altman. Gia tri
trung binh (m) va trung binh khac biét (d) dwoc
tinh toan kém theo do léch chuédn SD. Gioi
han twong déng dwoc tinh bang d = 1,96SD
va phan trdm sai sb (percentage error - PE)
duwoc tinh bang cong thirc PE = 1,96xSD/m. Sw
twong quan gilra hai gia tri dwoc danh gia bai
hé s twong quan Pearson (r) va st dung mé
hinh héi quy tuyén tinh vé&i gia tri p < 0,05 dwoc
coi la cé y nghia théng ké.
3. Pao dirc nghién ciru

Nghién ctru duwoc sw chdp thuan tham gia
cta bénh nhan, ngwdi nha bénh nhan. Nghién
ctru nay cling dwoc thong qua bé&i Ban lanh dao
Khoa Gay mé héi strc va chdng dau, Bénh vién
Dai hoc Y Ha Noi va B6 moén Gay mé hdi strc,
Trwong Dai hoc Y Ha NoOi. Cac théng tin trong
nghién ctru ctia bénh nhan déu dwoc bao mat.

lll. KET QUA

Nghién ctu thu dwoc 240 cap sb liéu cho
méi bién sb nghién ctru (CI, SVV, SVRI) tir 15
bénh nhan. Bé tudi trung binh ctia nhém nghién
ctu la 60,1 £ 11,1; ti 1é nam : ni¥ 1a 1:1; ap lwc
tinh mach trung wong la 8,6 + 2,4 (mmHg) va
phan suét tbng mau trung binh 1a 62,1 + 8,2
(%).

Bang 1. Khao sat sw twong quan cta cac chi sé cung lwgng tim

Phwong phap

Phwong phap

Twong quan

Trung binh dién hoc (EC)  hoa lodng nhiét (TD) " P
Cl (Umin/m2) 2503 24+0,3 0,78 <0,01
SWV (%) 12,6+ 5,4 13.1+6,0 0,84 <0,01
SVRI (d.s/lcm5/m2) 2208 + 443 2378 + 393 0,84 <0,01

C6 mdi twong quan chat gitra hai phwong phap khi do cac chi sé Cl, SVV va SVRI véi cac tri sb

rgan bang 1.
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Bang 2. Khao sat sw twong dong gitra cac chi s6 cung lwong tim

Trung binh hai

Trung binh

; Gi&i han sw % sai s6
Théng sb phwong phap khac biét T °
twong dong (PE)

(ED + TD)/2 (EC - TD)
Cl (L/min/m2) 2,48 £ 0,39 0,08 £ 0,21 -0,33 - 0,49 16,6%
SVV (%) 12,9 +5,15 -0,55 £ 3,49 -7,39 — 6,29 53,0%
SVRI

2134 + 414 -64,1 £ 195,2 -446,59 — 381,59 17,9%

(d.s/cm5/m2)

% sai sb clia cac chi sb Cl va SVRI c6 gia tri duwéi 20% tri sb trung binh do dwoc tir hai phwong
phap, hwéng téi sw twong déng clia hai phwong phap khi do cac chi sb nay.
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Biéu dé 1. Biéu dé Bland Altman danh gia vé sw twong déng giira hai phwong phap khi do
Cl. Chi c6 8/240 cap sb liéu (3,3%) la ndm ngoai gi®i han twong déng (-0,33 - 0,49)
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Trung binh SVV: (EC + TD)/2

Biéu d6 2. Biéu dd Bland Altman danh gia vé sw twong dong gitra hai phwong phap khi do
SVV. C6 13/240 cap sé liéu (chiém 5,4%) nam ngoai gi¢i han twong déng (-7,39 - 6,29)
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Biéu dé 3. Biéu dé Bland Altman danh gia vé sw twong déng gitra hai phwong phap khi do
SVRI. C6 12/240 cap s6 liéu (chiém 5,0%) ndm ngoai gi&i han twong dong (-446,59 -381,59)

IV. BAN LUAN

Trong nghién clru clGa ching t6i, dd tudi
trung binh la 64, nam va ni¥ cé ti Ié twong dwong
nhau, huyét dong twong déi 6n dinh véi huyét
ap trung binh trung binh la 78mmHg va ap lyc
tinh mach trung wong trung binh la 8,4mmHg.

Trong mot phan tich gbp so sanh cac ki
thuat do cung lwvong tim (CO), Critchley va cdng
sw da dwa ra CO trung binh la 4,8 L/min tw 23
nghién cu.” Trung binh khac biét tr nhirng
nghién ctu nay la 0,6 L/min va gi®i han tuwong
ddng chung 1a + 1,7 L/min. Phan tram sai sb khi
st dung TD la 37%. Cac tac gid da dwa ra cac
tiéu chi cho phép dinh lwgng cac gidi han co
thé ch&p nhan dwoc sy twong déng gitra hai k§
thuat do CO. T4c gia gia dinh sai s6 ¢b hivu la +
20% dbi véi phép do cac bién sb sinh Ii nhw CO.
Vi du, sai s6 trong ky thuat pha loang nhiét |a
22% khi thuc hién phép do don 18.8° Béng cach
két hop cac sai sb clia ca thir nghiém va tai liéu
tham khéo st dung biéu d sai sé, Critchley va
cac débng nghiép da chirng minh rang phan tram
sai s6 trung binh xap xi 30% gitva hai phuong
phap khac nhau la c6 thé chip nhan dwoc vé

mat lam sang néu céac sai sb c¢b hivu trong ca
hai ky thuat twong dwong véi sai s6 mong doi
trong phép do CO pha loang nhiét. Dwya theo
nghién ciru nay, ching téi 1Ay mbc phan trdm
sai s6 dwdi 30% la ngwdng dat dwoc sw twong
ddng gitra hai gia tri do.

Cac ca thé c6 chi sb nhan tréc khac nhau
sé c6 nguwdng CO binh thwdng khac nhau nén
rat kho dé& danh gia trong khi thdm do hodc can
thiép hdi strc. Vi vay, trong nghién ctru nay,
chang t6i da lwa chon tham do chi sé tim (Cl)
duwoc tinh béng cong thire ClI = CO/ dién tich
da. Chi sé tim cho phép chudn hoa théng s
cung lwong tim cda tirng bénh nhan véi muc
dich dwa ra mét con s trung binh va khoang
gia tri binh thwong cu thé hon (2,5 — 4 L/phut/
m2) dé& dé& dang tién hanh cac can thiép hdi strc
khi can thiét.

Chi sé tim (CI) do bang phwong phap EC va
TD dwoc so sanh sau md trong nghién ctru ctia
chung t6i dwoc 14y & cac thoi diém duwoc xac
dinh trwéc, bao gdm: thei diém sau khi lap xong
cé hai thiét bi; sau khi ngirng tuan hoan ngoai
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co thé; sau khi bénh nhan vé khu héi strc; cac
thoi diém tai khu hdi stre gio thi 1, 6, 12, 24,
48; cac thoi diém trwde va sau khi st dung cac
bién phap can thiép gdm bu dich, diéu chinh
lidu cac thubc tro tim, van mach. Cac chi sb
Cl thu dwgc & hai phwong phap la twong quan
manh va cé y nghia théng ké xuyén subt nghién
clru véi hé sé twong quanr= 0,78, va p < 0,01
(Bang 1). Phan tram sai s6 16,6% trong danh
gia twong déng la dwoc chdp nhan dwa theo
két qua phan tich gop cuia Critchley va cong sw
(< 30%). Ngoai ra, chi c6 3,3% sb liéu ndm &
ngoai khoang gi¢i han twong déng (Biéu dd 1).
Do d6, cé thé két luan hai phwong phap nay
c6 thé dwoc st dung thay thé nhau dé do chi
sb tim. Két qua nay twong dong véi cac tac
gia Vishwas Malik v&i phan tram sai s6 3,59%,
Gujjar v&i phan tram sai sb 26,4%.51°

Nguwoc lai, Heringlake va céng sy lai cho
thay sw twong quan kém vé Cl gitra hai phwong
phap trong md." Diéu nay c6 thé giai thich béi
sy nhiéu tin hiéu dién gay ra béi cac thiét bi
st dung ngudn dién trong mé 1am anh huéng
dén viéc thu phat tin hiéu cia cac dién cuwc
clia may EC. Két qua twong tw & nghién ctru
cla Tomaske va cdng sy, va Petter va cong
sw 1an lwot trén nhirtng bénh nhan cé bénh vé
bat thuwdng céu trac tim hodc bénh tang ap luc
dong mach phdi.'2'® Van der Meer va cong sw
cho thdy twong quan yéu gitva TD va EC khi
do CO & bénh nhan béo. Do d6, ching téi dwa
nhirng tiéu chi nay vao muc tiéu chuan loai trir
cta nghién ctru.™

Bién thién thé tich nhat bép (SVV) do dwoc
& hai phwong phap la cé sw twong quan manh
véi hé s6 r = 0,84 va p < 0,01 (Bang 1). Tuy
nhién, khi danh gia murc do twong ddng, mac du
chi c6 5,4% sb lieu ndm ngoai gi¢i han twong
ddng (Biéu dd 2), chung tdi phat hién phan tram
sai s6 gilra hai phwong phap 1&n t&i 53,0%
(Bang 2). Ngoai ra, hién tai chung t6i cling chwa

thu thap dwoc cac nghién ctru va phan tich gép
da 16n dé dwa ra tiéu chuan két luan sy twong
ddng gitra hai phwong phap khi do SVV. Do
vay, chung téi khuyén céo cac bac si lam sang
néu s dung EC dé& tham khao bu dich theo
SVV nén danh gia thém cac diu hiéu 1am sang
khac. Bac biét, duwdi sy phat trién manh mé vai
trd cla siéu am trong hdi strc, siéu am tim va
danh gia thay déi dwong kinh tinh mach cha
du6i la cac phuwong tién phéi hop hivu ich trong
viéc danh gia tinh trang thiéu dich Ibng mach
cha bénh nhan.

DP&i voi chi s6 SVRI, ching t6i nhan thay
c6 sy twong quan manh mé (r = 0,835, p <
0,001) khi do bang hai phwong phap (Bang
1). D6 twong déng SVRI cta ca hai phwong
phap ciing dwoc chap thuan trén I1am sang véi
phan tram sai sb thap (17,9%) (Bang 2). Biéu
dd Bland - Altman cho thay 5,0% sb liéu ndm
ngoai khoang gi¢i han twong déng (Biéu dd
3). Qua két qua cla nghién ctru nay, chung toi
nhan thdy c6 thé sir dung EC thay thé cho TD
dé theo d&i SVRI trén 1am sang cho cac bénh
nhan sau phau thuat tim hé.

Nhw vay, két qué nghién clru cho thay sw
chénh léch kha cao cla hai phwong phap do,
vGi cac tri s6 phan tram sai khac 1a 16,6%,
53,0%, va 17,9%. Suw khac biét nay c6 thé do
mot s6 yéu td gay nhiéu sau:

+ Mot s6 thdi diém may EC bi nhiéu dién
tr do cac ngudn dién cla cac thiét bj theo dbi
khong dwoc ndi dat. Diéu nay da dwoc gidi
quyét bang néi dat cho may EC.

+ O bénh nhan béo phi, t chirc m& day
cling c6 thé anh hwéng dang k& dén sy thu
phat xung dién cua cac dién curc.

+ Két qua do EC hay thay ddi v&i vi tri dan
dién cwc, than nhiét va dd &m vung da twong
&¥ng cla bénh nhan. B&i cac yéu té nay lién
quan tryc tiép dén tinh dan dién cuta co thé.
Do do, ngudi bénh can dwoc lvu y gilr & nhiét
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dd phong phu hop, tranh ting tiét mé héi cling
nhw khéng thay déi vi tri dién cwc khi thay hay
vé sinh cho ngudi bénh.

V. KET LUAN

Su phirc tap clia huyét dong khong thé chi
danh gia qua cac chi sé co ban nhw huyét ap,
tan sé tim, ap lwc tinh mach trung wong. Tham
do huyét dong chuyén sau khong thé thiéu chi
sb cung lwong tim dé gilp phan anh bo mat that
ctia huyét déng, tir do xac dinh dwoc yéu tb nao
that sy dang bi rdi loan dé dwa ra cac can thiép
chinh xac va kip thoi. Do cung lwong tim dién
hoc l1a mét trong nhirtng phwong phap hra hen
dem lai thong tin chinh xac va an toan hon cho
bénh nhan. Nghién ctru cla chang t6i cho thay
phwong phép dién hoc cé thé cung cép chi s
tim, strc can mach toan than véi do chinh xac
c6 thé chap nhan dé theo déi bénh nhan sau
phau thuat tim hé nai riéng va trén 1am sang noi
chung, khi ma cac phwong phap xam lan khéng
c6 san hoac can tranh thwc hién.
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Summary
THE RELEVANCE OF THE CARDIAC OUTPUT INDICES
MEASURED BY ELECTRICAL CARDIOMETRY VERSUS
THERMODILUTION IN PATIENTS AFTER OPEN-HEART SURGERY

Objective: Non-invasive cardiac output measurement can replace invasive clinical methods. The
study was conducted to investigate the correlation and the agreement of the cardiac output indices
(cardiac index, stroke volume variation, and systemic vascular resistance index) measured by the
non-invasive method Electrical Cardiometry (EC) compared with the invasive method Thermodilution
(TD). 240 pairs of data were obtained from 15 patients; the correlation coefficients of these indices
from the two methods calculated were 0.78, 0.84, and 0.84 respectively (p < 0.01). The Bland-
Altman analysis reveals the percentage error of these indices between the two methods was 16.6%,
53.0%, and 17.9%, respectively. Therefore, there is a strong correlation between the two methods.
The agreement between EC and TD is clinically acceptable and these two techniques can be used
interchangeably when measuring cardiac index and systemic vascular resistance index, but more
studies are needed to be able to conclude about the relevance when measuring stroke volume variation.

Keywords: electrical cardiometry, thermodilution, cardiac index, cardiac output, stroke
volume variation, systemic vascular resistance index.
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