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SO SANH SU' TWONG QUAN MOT SO CHi SO HUYET PONG PO BANG
PHUONG PHAP KHONG XAM LAN ELECTRICAL CARDIOMETRY SO VOT
PHU'ONG PHAP HOA LOANG NHIET O BENH NHAN SOC NHIEM KHUAN

TOM TAT

Muc tiéu: Xac dinh mdi tugng quan va sy phu
hop mot sc”J chi s6 huyét déng do bang phuong phap
khong xam lan Electrical cardiometry (EC) so vdl
phu‘dng phap hoa loang nhiét (TD) & bénh nhan soc
nhiém khuan. Phu’dng phap nghlen clru: Nghién
clu tién clu cdt ngang dugc ching t6i thuc hién tai
khoa Hai suc tich cyc II — Bénh vién Viét Duc tu thang
3 nam 2023 dén thang 9 nam 2023. Cac chi s6 dugc
dua vao ngh|en clru nay gom chi s6 tim (CI), chi s6
bién thén thé tich nhat bop (SVV) va chi so sirc can
mach hé thdng (SVRI). 30 bénh nhan sGc nhiém
khudn dugc theo dbi huyet dong dong thdi bang ca
hai phuong phap véi 170 cép s6 liéu cua tung chi sb
da dugc ghi lai tai céc thoi diém dugc xac dinh. Két
qua: Chi s6 tudng quan (r) Pearson ctia CI, SVV, SVRI
do dugc tir hai phuang phap lan lugt la 0,848; 0,625
va 0,846 (p < 0,001). K&t luan: CI, SV va SVRI
dugc do bang phuong phap EC c6 moi tuang quan va
sy phu hgp tot véi cac phep do TD & nhitng bénh
nhan s6c nhiém khuan Viéc str dung phuang phap EC
dé theo ddi CI va SVRI thay thé phuong phap TD trén
lam sang la phu hgp. Hién tai, chung t6i khong
khuyén céo str dung phucng phap EC do SVV dé& thay
thé& phuang phép TD.

Tur khoa: Electrical cardiometry, dién tim ki, hoa
lodng nhiét, chi s6 tim
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SUMMARY
COMPARING THE CORRELATION OF SEVERAL
HEMODYNAMIC INDICES MEASURED
NONINVASIVELY BY ELECTRICAL
CARDIOMETRY WITH THE THERMODILUTION

METHOD IN SEPTIC SHOCK

Objective: To determine the correlation and
agreement of various hemodynamic indices measured
using the non-invasive Electrical Cardiometry (EC)
method compared to the thermodilution (TD) method
in septic shock patients. Methods: A prospective
cross-sectional study was conducted in the Intensive
Care Unit II at Viet Duc Hospital from March 2023 to
September 2023. The studied indices included cardiac
index (CI), stroke volume variation (SVV), and
systemic vascular resistance index (SVRI). Thirty
septic shock patients were simultaneously monitored
hemodynamically using both methods, with 170 pairs
of data points recorded at predefined time intervals.
Results: The Pearson correlation coefficients (r) for
CI, SWV, and SVRI measured by both methods were
0.848, 0.625, and 0.846, p < 0.001. Conclusion: CI,
SWV, and SVRI measured by the EC method had good
correlation and agreement with TD measurements in
septic shock patients. The use of the EC method to
monitor CI and SVRI to replace the TD method in
clinical practice is appropriate. Currently, we do not
recommend using the EC method to measure SVV to
replace the TD method. Keywords: Electrical
cardiometry, electrical impedance cardiography,
thermodilution, cardiac index.

I. AT VAN DE
S6c nhiém khudn & mot trong nhu’ng tinh

trang _nghiém trong nhat cua nhiém khuan va cé
thé dan dén suy chlc ndng nhidu cd quan va tur
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vong néu khong dugc diéu tri k|p thgi. Bénh
nhan s6c nhiém khuan thudng ndm & khoa hdi
stiic (ICU) sau khi da trai qua nhiéu giai doan
diéu tri, va viéc theo dbi cac théng s6 huyét
ddng la quan trong dé diéu tri hiéu qua.

Huyét dong dudc danh gia théng qua cung
lugng tim. Do cung lugng tim bang phuang phap
hoa lodng nhiét qua phdi vdi catheter ddng mach
phdi (PAC) dudc coi la phuong phap tiéu chudn
[1]. Tuy nhién, ngoai chi phi cao, tinh xam lan va
cac nguy cd lién quan da thic day viéc phat trién
cac phuong phap it hoac khong xam lan trong
viéc theo dGi huyét dong. Aesculon la thiét bi do
cac thong s6 huyét dong lién tuc bdng phuang
phap khéng xam lan la electrical cardiometry
(EC), dugc xay dung dua trén nguyén li dién trg
sinh hoc 16ng nguc (TEB). EC dugc dung dé tinh
CO dua trén nguyén li vé hién tugng tang tuan
hoan dong mau trong dong mach I6n, & day la
dong hong cau dugc dinh hudng trong dbng
mach chq, su tang téc dé tuong xing véi hoat
dong cua van dong mach chu, theo dé lam giam
dién trd l16ng nguc. EC dién dat su tuong xing
gilra bién thién TEB vdi bi€n thién téc d6 dong mau.

Nghién cru clia Vishwas Malik va cong su
trén 60 bénh nhan trong m& bac cdu chd vanh
vGi 180 cdp sd liéu CO Iay doéng thdi bang hai
phuong phap hoa lodng nhiét va EC cho ra két
qua chi sd tudng quan Pearson (r) gilta hai
phuong phap la 0,987 (p < 0,01), véi khac biét
trung binh 0,08 L/phat va do chinh xac + 0,15
L/phat, phan tram sai s6 la 3,59% [2]. Nhom
nghién clru da két luan hai phuong phap nay cé
su’ tudng quan chat ché va cd thé thay thé nhau
trong theo doi cung lugng tim & bénh nhan sau
md tim md. Tai Viét Nam, khi so sanh do cung
lugng tim gitta hai phuong phap TEB va TD &
bénh nhan sau phau thudt tim ha, Nguyéen Ba Tu
va cOng su da bao cao ching cé tuong quan tot
[3]. Viéc tim c6ng cu khéng xam 14n dé theo doi
huyét déng thay thé cac phuang tién xam 1an cd
dién |a rat can thiét. Ching tdi tién hanh nghién
cru muc tiéu: Xac dinh méi tuong quan va su’
phu hop mot s6 thdng sé huyét dong (CI, SV,
SVRI) do bang phuong phap khdng xam [dn
Electrical Card/ometry (EC) trén mdy Aesculon
voi phuong phap xam 1én hoa /oang nhiét (D)
do bang PICCO & bénh nhan séc nhiém khuan.

1.0l TU'ONG VA PHU'ONG PHAP NGHIEN CUU
2.1. PGi tugng nghién ciru
% Tiéu chudn chon bénh nhan
— Bénh nhan trén 18 tudi dugc chan doan
s6c nhiém khuan theo Sepsis 3 (2016)
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— S6c nhiém khuan theo sepsis 3: Tinh trang
nhiém khuan huyet c6 tut huyét ap, bat thucng
t€ bao va chuyén hda de doa nguy cg bj tir vong,
mac du da hoi stic dich day du, van doi hdi dung
thudc van mach d€ duy tri huyét ap trung binh >
65 mmHg va nong do6 lactac mau > 2 mmol/I

% Tiéu chuén loai tror

— Bénh nhan ¢ cac bénh i van tim nang, rung
nhi, c6 may tao nhip, block nhanh, shunt tim.

— Phu nif ¢4 thai.

— Nhiém khuan tai viing d&t catheter PiCCO.

— Bénh nhan va gia dinh bénh nhan khong
dong y dat PiCCO.

— Bénh nhan c6 chdng chi dinh st dung
Aesculon: bénh nhan dang dung may tao nhip
tim, c6 chi thép vlung nguc.

— Bénh nhan tr vong hodc xin vé trong 24
gi¢ dau nghién ctu

2.2. Pia diém va thoi gian nghién ciru.
Khoa Hoi stc tich cuc 2 — Bénh vién Hitu nghi Viét
Pl tir thang 3 ndm 2023 dén thang 9 nam 2023

2.3. Phuong phap nghién ciru

Thiét k€ nghién clu: ti€én clru cdt ngang, so
sanh tu déi chiing

C3 mau: Chon mau thuan tién

2.4. Cach tién hanh nghién ciru. Gidi thich
gia dinh vé Igi ich va nguy ca khi dat PiCCO.

Dat catheter tinh mach trung uong ba nong
dé truyén thudc van mach, do luu lugng tim

Pat catheter PICCO & dong mach dui hoac
dong mach canh tay theo doi huyét ap dong
mach lién tuc va do cac thong s6 huyét dong.

Do dong thdi cac thong s6 huyét dong CI,
SVRI, SVV cho mdi bénh nhan theo phu‘dng phap
hoa lodang nhiét qua phdi bang PiCCO va theo
phucng phap EC bang mady Aesculon tai thdi
diém d&t xong catheter PiCCO va 3 lan ngau
nhién trong 24 giG dau, 2 ngay ti€p theo moi
ngay 1 [an. T&r d6 tinh mGi tuong quan va sy
phu hgp.

2.5. Xt ly s0 liéu. Cac so liéu dugc xur ly
bang phan mém SPSS 16.0. Cac bién dinh lugng
bi€u hién bang trung binh £ d6 léch chuén, phép
so sanh T-test. Su tuong dong cla cac chi s6
gitra hai phép do TD va EC dugc udc tinh theo
phuong phap Bland va Altman. Su tugng quan
gitra hai gia tri dugc danh gia bdi hé s6 tuadng
quan Pearson (r) va sir dung mé hinh hoi quy
tuyén tinh vdi gia tri p < 0.05 dugc coi la co y
nghia thong ké.

Ill. KET QUA NGHIEN CU'U
D@ tai cla ching t6i c6 30 bénh nhan sbc
nhiém khudn dugc theo ddi huyét ddng dong
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thdi bang cd 2 phuong phap thu dugc 170 cdp
s6 liéu cho moi thong sd danh gia.

3.1. Pac diém chung

Bang 3.1: Pac diém chung bénh nhéan
nghién curu

Giatrii g .
Pic diém ‘' XxSD Min | Max
Tuoi 65+15,3 | 28 | 100
Ty I€ (Nam:NQ{r) 2:1
BMI 22,7%1,6 | 17,8 [ 25

Nhdn xét: Tubi trung binh clia bénh nhan
s6c nhiém khun trong nghlen clu la 65 £ 15,3;
cao nhat la 100 tudi va thdp nhat 1a 28 tudi.
Trong do6 s6 bénh nhan nam chiém ti 1€ 66,67%
va nir chiém ti 1€ 33,3%.

BMI trung binh 22,7 + 1,6 kg/m2. Trong do
BMI cao nhat la 25,4 va thap nhat la 17,8 kg/m?.

Bénh i

Thang tang réng

Nhi&m triung duéng maf

Nhiém trung da, mé mém

Viém phdi bénh viénl2

So bénh nhan
Biéu dé 3.1: Phén bé bénh Iy nhiém khuén
J bénh nhdn nghién ciu
Nhan xét: Bénh ly thudng gap G cac bénh
nhan trong nghién cflu clia chidng toi la thdng
tang rong (14 bénh nhan chiém ti 1& 46,7%),
tiép theo 13 nhiém trung dudng mét va nhiém
trung da, m6 mém (6 bénh nhan moi nhém
chiém ti 1& 20%), viém phéi bénh vién va tic
ruét moi nhdm c6 2 bénh nhan, chiém ti 1€ 6,7%
3.2. Méi tuong quan va su' phu hogp giira
cac thong s6 huyét dong do bang EC va TD
3.2.1. Méi tuong quan giia cdac théng
s6 huyét dong do bang EC va TD
Bang 3.2: Gia trj trung binh va hé sé tuong
quan cac chi s6 do bang 2 phuong phap

Nhén xét: CI trung binh cla hai phuong
phap EC va TD lan lugt la 4,1 = 0,75 |/min/m2
va 3,8 = 0,81 I/min/m2. Chi s6 tugng quan (r)
gilta cac gia tri CI la 0,848 (p < 0,001). Gia tri
SVRI trung binh do dugc bang hai phuong phap
[an lugt la 1661 + 385 va 1781 £ 449, chi s6
tuong quan (r) la 0,846 (p < 0,001). Gia tri
trung binh cla thong s6 SVV cua hai phudng
phap lan lugt la 13 £ 5,45 va 11 £ 6,22, chi s6
tuong quan (r) la 0,625 (p < 0,001).

3.2.2, Su’ phu hop giifa cac thong sé
huyét déng do bang EC va TD

CI_DiF

Biéu do 3.2: D6 thi Bland-Altman dénh gid
su’ phu hop giita CI do bang EC va TD
Bang 3.3: Su’ phu hop gifta CI do bang

ECva TD

EC so vai

Su phu hgp ™

Trung binh su khac biét CI (I/min/m?)

0,33+0,43

95% gidi han trén cla sy tuong dong

1,18

95% gidi han dudi cua su tuang dong

- 0,52

Phan tram sai s6 do CI gilta EC va TD

21,4 %

Trung
binh Tuong p
Thongsé | EC | TD | khac | quan (tuong
biét | (r) |quan)
(bias)
Cl 4,1+(3,8+| 0,33+
(Lmin/m?) | 0,75 | 0,81 | 0,43 | %848| <0,01
SVRI 1661|1781 | -120+
(d.s/cmS5/m?)|:385|+449 239,302 %846 | <0,01
13+ | 11+ 2,382+
SW (%) 5.45 | 6,22 | 5,101 0,625 | <0,01

Nhdn xét: b6 léch trung binh gilra chi s6
tim do bang phuong ph EC so vdi TD 1a 0,33 +
0,43 lit/phat/m? véi 95% gidi han tugng dong la
tlr -0,52 dén 1,18 lit/mint/m2. Chi s6 tim do bang
2 phuang phap EC va TD c6 su phu hgp t6t vi
chi c6 10/170 cap gia tri chi s6 tim chiém 5,9 %
rat thap so véi ngudng 20% nam ngoai khoang
+ 2SD (Bi€u d6 3.2). Phan trdm sai s&
(Percentage error - PE) do theo khuyén cdo cua
chi s6 tim do bdng EC va TD la 21,4 %.

SVRI_DIFF

Biéu dé 3.3: D5 thi Bland-Altman dénh gié
su’ phu hop giifa SVRI do bang EC va TD
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_Bang 3.4: Su phu hop gida SVRI do
bang ECva TD

\ EC so

Sy phu hgp v6i TD

Trung binh su khac biét SVRI -120,3
(d.s/cm>/m?) + 239,3

95% gidi han trén cla su tugng dong | 348,08
95% giGi han dudi clia su tugng dong |- 588,68
Phan tram sai s6 do SVRI gilta EC va TD|27,2 %

Nhdn xét: DO léch trung binh gilra chi s6
stfic can hé thong do phuong phap EC va TD la
-120,3 + 239,3 d.s/cm>/m? vdi 95% gidi han su
tuong dong la tur -588,68 dén 348,08
d.s/cm®/m2. SVRI do bang 2 phuang phap EC va
TD cb su phu hgp t6t vi chi c6 6/170 cap gia tri
SVRI chiém 3,53 % rat thap so vGi ngudng 20%
nam ngoai khoang + 2SD (Biéu dd 3.3). Phan
tram sai s (PE) do theo khuyén cao ctia SVRI
do bang EC va TD la 27,2 %.

SV_if

Biéu dé 3.4: Do thi Bland-Altman danh gid
su’ pha hop giifa SVV do bang EC va TD
Bang 3.5. Su’ phu hop gira SVV do bang
ECva TD

. EC so

Su phu hgp véi TD

Trung binh su’ khac biét SVV (%) 2é3f§1*
95% gidi han trén cla sy tugng dong | 12.38
95% gidi han duGi cla su tugng dong | - 7,62
Phan trdm sai s6 do SVV gilta EC va TD | 84,4%

Nhan xét: DO |éch trung binh gilra bién thién
thé tich tdng mau (SVV) do bang EC so vdi TD la
2.382 £ 5.101% vGi 95% gi6i han sy’ tuong dong
la tir -7,62 dén 12,38%. SVV do bang 2 phuang
phap EC va TD c6 sy phu hgp t6t vi chi c6 9/170
cap gia tri SVV chiém 5,3% rat thap so véi nguGng
20% ndm ngoai khoang + 2SD (Bi€u d 3.4). Phan
trdm sai sG do theo khuyén cao clia SVV do bang
EC va TD la 84,4%.

IV. BAN LUAN

Trong nghién cfu cla ching téi, d6 tudi
trung binh Ia 65 + 15,3 tudi, nam gidi chiém
66,67%, tuong duang vdi nghién ctu trén bénh
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nhan s6c nhiém khudn cta Nguyén Hitu Hong
Quan cb tudi trung binh 1a 64,48 + 17,1, ti 1é
nam gan gap doi nir (1,7/1) [4]. Trong nghién
cltu bénh ly hay gap la thang tang rong c614
bénh nhan (chiém 46,7%). Ti€p theo s6 bénh
nhan nhiém trung da, mdé mém va nhiém trung
dudng mat déu la 6 (chiém 20%), con lai viém
phéi va tdc rudt moi mat bénh c6 2 bénh nhan
(chiém 6,7%). Két qua nghién clu nay tucng
dudng vGi nghién clru cia Raue [5]: trong ICU
ngoai khoa bénh nhan thing tang rong la bénh
ly hay gap nhat.

Nghién ctu nay dugc thuc hién vdi muc dich
so sanh su chinh xac clia cac chi s6 huyét dong
do bang phuang phap EC trén may Aesculon va
phuong phap TD trén mdy PiCCO. D6 thi Bland-
Altman dugc si dung dé xac dinh gigi han phu
hgp gilta 2 phuang phap do (hay pham vi chénh
léch tinh tUr dudng trung binh). Su tudng quan
gitra hai gia tri dugc danh gia bdi tinh toan hé s6
tuong quan Pearson (r) vdi gia tri p < 0,05 dudgc
coi la c6 y nghia théng ké. DO sai léch (bias)
dugc tinh todn bdng trung binh khac biét gilra
hai phuong phap EC va TD va c6 do chinh xac la
SD. Phan trdm sai s6 (PE) dugc tinh theo cong
thirc dé xuat cta Critchley va cong su [6]: 1,96
x 100 x SD/trung binh.

Trong mot phan tich gbp st dung bias va do
chinh xac thdng ké d€ so sanh céc ki thuét do
cung lugng tim, Critchley va cong su da bao cao
mot CO trung binh chung la 4,8 I/min tUr 23
nghién clu [6]. DO sai léch chung tur nhing
nghién ctfu nay la 0,6 I/min, va gidi han tucng
dong chung la £ 1,7 I/min. Phan tram sai s6 khi
sif dung phuang phap TEB la 37%. Cac tac gia
da dua ra cac tiéu chi cho phép dinh lugng cac
gidi han cé thé chip nhan dudc su tuong dong
gilta hai k¥ thudt do CO. Tac gia gia dinh sai s
¢ hitu la £ 20% dd6i véi phép do cac bién so
sinh Ii nhu CO. Vi du, sai s6 trong ky thuat pha
loang nhiét la 22% khi thuc hién phép do dan lé
[7]. Bang cach két hgp cac sai s6 cla ca thar
nghiém va tai liéu tham khao s dung biéu d6
sai sO, Critchley va cac déng nghiép da chiing
minh rang sai s6 phan tram trung binh xdp xi
30% giifa hai phuong phap khac nhau 1a cé thé
chdp nhan dugc vé mat |am sang néu cac sai s6
6 hitru trong ca hai k¥ thuat tuong dudng vdi sai
s6 mong dgi trong phép do CO pha loang nhiét.
Dua theo nghién cru cua Critchley [6] va cong
su, ching t6i 1ay mbc PE dudi 30% la nguGng
dat dudc su phu hop gitra hai gia tri. Cac ca thé
6 chi s6 nhéan trdc khac nhau s& cd nguéng CO
binh thudng khac nhau nén rat khé d€ danh gia
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trong khi thdm do hodc can thiép héi slc. Vi vay,
trong nghién cltu nay, chldng téi da lua chon
tham do chi s6 tim (CI) dugc tinh bang cong
thirc CI = CO/dién tich da. Chi so tim cho phép
chudn hod théng s6 cung lugng tim cla tirng
bénh nhan véi muc dich dua ra mot con s6 trung
binh va khoang gia tri binh thudng cu thé hon
(2,5 — 4 L/phit/m?) dé dé dang tién hanh cac
can thiép hoi stc khi can thiét.

Chi s6 tim do dudc & hai phuong phap co su
tugng quan manh mé r = 0,848 va p < 0,001).
D0 sai léch (bias) bang 0,33 £ 0,43 I/min/m?; ¢
su’ phu hgp t6t vi chi c6 5,9% nam ngoai khoang
+ 2SD va V@i phan tram sai s6 21,4 % la dudc
ché’p nhan. Dua theo két Iuén cla phan tich gop
cta Critchley va cong su, ¢4 thé két ludn hai
phuaong phap nay c6 thé dugc st dung thay thé
nhau dé€ do chi s& tim. K& qua nay tuong dong
VGi cac tac gia Vishwas Malik[2], Nguyén Ba Tu 3]

Ngugc lai, Heringlake [8] va cong sy lai cho
thay su tudng quan kém glLra hai phuong phap
trong md. Piéu nay c6 thé g|a| thich bdi su nhieu
tin hiéu dién gay ra bdi cac thiét bi s dung
ngudn dién trong md lam anh hudng dén viéc
thu phat tin hiéu cta cac dién cuc cia may EC.

Su'c can mach toan than (SVRI) do dugc &
hai phuang phap ¢ su tuong quan manh mé vdi
r = 0,846 va p < 0,001. SVRI do bang 2 phuang
phap EC va TD co su phu hgp t6t vi chi c6 3,53
% gia tri ndm ngoai khoang + 2SD va véi phan
tram sai s6 27,2% < 30%. Do dd, nghién ciu
cla chdng toi dé xudt viéc sir dung EC trén may
Aesculon thay thé cho TD trong theo d6i SVRI
trén 1am sang la dugc chdp nhan.

Bi&n thién thé tich nhat bop (SVV) do dudgc &
hai phuong phap la c6 sy tuang quan manh qua
két qua r = 0,625 va p < 0,001. SVV do bang 2
phuang phap EC va TD c6 su phu hgp t6t vi chi
c6 5,3% gia tri ndm ngoai khoang + 2SD. Tuy
nhién, do tram sai sO gilta hai phugng phap la
84,4% rat I6n vai ngudng 30% nén viéc s dung
EC trén may Aesculon thay thé cho TD trong viéc
theo d&i SVV trén lam sang khong dudc khuyén
cao. Hién tai chua co du cac nghién clfu va phan
tich gdp dé dua ra tiéu chuén két ludn su’ tuaong
dong gilta hai phugng phap do SVV. Tuy nhién,
vGi phan tram sai s6 86%, chung t6i khuyén cao
cac bac si 1dm sang néu s dung EC d€ tham
khao bu dich theo SVV nén danh gia thém cac
dau hiéu Iam sang khac.

Ky thuat hoa loang nhiét Ia ky thuat xam lan
va ngay cang bi chi trich vé va ty Ié rui ro - Igi
ich cta né. Diéu nay da dan dén viéc tiép tuc tim
kiém cac thiét bi khdng xam 1an dé do CO. Po

tim dién (EC) la mét trong nhitng phuang phap
hra hen dem lai thong tin chinh xac va an toan
han cho bénh nhan. Hién tai ngay cang cd nhiéu
nghién cltu dudc thuc hién d€ danh gid phuong
phap nay va cho nhiéu két qua kha quan. Can co
thém nhiéu nghién ctru sau hon vé thiét bi nay
d€ co thé cho ra nhitng diéu kién cai thién hiéu
suat cla nd. Mot s han ché trong nghién cu
nay gom: phuong phap TD ma chung t6i s
dung chua dugc coi la tiéu chudn vang. Thiéu
tinh mu cta phuang phap, su nhiéu dién tir cua
trong modi trudng khién mét s6 két qua do bang
EC cd thé bi sai léch.

V. KET LUAN

CI, SVV va SVRI dugc do bang phuong phap
EC trén may Aesculon cd méi tuong quan va su
phu hdp tot vdi cac phep do TD @& nhiing bénh
nhan s6c nhiém khuan. Viéc s dung phuong
phap EC dé theo dbi CI va SVRI thay thé phudng
phap TD trén lam sang la phu hgp.

Hién tai, ching t6i khong khuyén cdo sir
dung phucong phéap EC dé& do SVV thay thé TD dé
quyét dinh bu dich.
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