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SO SANH MOT SO CHi SO HUYET PONG PO BANG PHUONG PHAP DIEN
TRO' KHANG LONG NGU'C (ICG) VA PHUONG PHAP HOA LOANG NHIET
(PICCO) &' BENH NHAN SOC NHIEM KHUAN TAI BENH VIEN BACH MAI

Vii Thi Ngoc Ninh'2, Buii Vin Cudng'?, Ping Quoc Tuin?

TOM TAT

Muc tiéu: So sanh mét s6 chi s6 huyét dong do
béng phuang phép dién trd khang 16ng nguc (ICG) va
perdng phap hoa Ioang nh|et (PICCO) G bénh nhan
s&c nhiém khuan tai Bénh V|en Bach Mai. Poi tugng
nghién ciru: bénh nhan séc nhiém khudn dugc dat
PICCO dé thdm do huyet dong Phuang phap
nghlen clru: ngh|en ctru quan sat mo ta, thu thap so
liéu la bénh nhan dugc chan doan sGc nhlem khuén
theo ddi lién tuc cac chi s§ v& huyét dong bang 2
perdng phap (phuong phap hoa Ioang nhiét va dlen
trd khang Iong ngch) I&y cac chi s§ theo ddi tai cac
mac thdi gian: sau lap xong ca 2 thiét bi (T0) va sau
dé 3gis (T3), 6 gid (T6); 12 giS (T12), 24 giG (T24),
36 gid (T36), 48 giG (T48). Nghién clru dudc ti€n hanh
tr thang 11/2022 dén théng 11/2023 tai Trung tém
Hai surc tich cuc va trung tdm Cdp cuu A9 - bénh vién
Bach Mai. Két qua: Cé 32 bénh nhan nghién clru vdi
ty 1é nam/nl.r 2:1, tudi trung binh: 59,6 + 19,76.
Pudng vao soc nhlem khuén gap nhiéu nhat la ho hap
(50%), ti€p dén nhiém khudn tiéu hoéa (25%) va
nhiém khuan derng vao da m6 mém (9,4%), 56,7%
bénh nhan c6 bénh nén (suy than, suy tim, dai thao
dudng, suy thugng than, tang huyét ap) va 66,7%
bénh nhan kém theo tinh trang giam suc co bdp co
tim. Cac chi s6 CI va SVRI thu dugc & ca hai phuong
phap la tugng dong vdi phan tram sai s6 (PE) lan lugt
la 27,9%, 30% va tudng quan manh coé y nghia théng
ké xuyén subt nghién clru véi hé s6 tuong quan lan
lugtlar=0,78 var = 0,81 véi p < 0,01. SVV do dugc
tu hai phuong phap c6 phan trém sai s (PE) la 36,8%
va hé s6 tugng quan r = 0,8. Két luan: Su _tudng
doéng va tuong quan CI va SVRI dugc do gitta hai
phudng phap ICG va PICCO budc dau c6 thé chap
thuan dugc trén lam sang, chiing c6 thé st dung thay
thé nhau dé€ do CI va SVRI. SV do dugdc tur hai
phuang phap dutng nhu kém tugng dong.
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Tir khoa: s6c nhiém khudn, tham do huyét déng,
dién trd khang Iong nguc, hoa lodng nhiét

SUMMARY
COMPARISON OF SOME HEMODYNAMIC
INDICATORS MEASURED BY IMPEDANCE
CARDIOGRAPHY (ICG) AND PICCO IN SEPTIC
SHOCK PATIENTS AT BACH MAI HOSPITAL
Objective: To analysis the correlation and
aggrement of several hemodynamic parameters
measured by the impedance cardiography (ICG) with
corresponding parameters mesured by (PICCO) in
septic shock patients at Bach Mai Hospital. Method: A
prospective descriptive study on 32 patients with
septic shock. Patients were measured hemodynamic
parameters by the impedance cardiography (ICG) and
PICCO at the same time. Study was carried out from
November 2022 to November 2023 at the ICU and A9
Emergency Center - Bach Mai Hospital. Results: 32
patients were studied included 20 male patients
(62,5%), and 12 female patients (37,5%), average
age: 59.6 £ 19.76 years. The main cause of septic
shock was pneumonia (50%), followed by
gastrointestinal infections (25%) and cellulitis (9.4%),
56.7% of patients had chronic diseases and 66.7% of
patients myocardial failure. The CI and SVRI indexes
obtained in both methods are similar with the
percentage of error (PE) being 27.9%, 30%,
respectively, and a strong, statistically significant
correlation throughout the study with the coefficient
The correlations were r = 0.78 and r = 0.81,
respectively, with p < 0.01. SVV index had a
percentage error (PE) of 62.5% and correlation
coefficient r = 0.84. Conclusion: The similarity and
correlation of CI and SVRI measured between the two
methods ICG and PICCO were acceptable in clinical
practice, they can be used interchangeably to measure
CI and SVRI. SVV measured from the two methods

was less similar. Keywords: septic shock,
hemodynamic, impedance cardiography, PICCO
I. DAT VAN DE

S6c nhiém khudn 13 nguyén nhan nhap vién
cha yéu @ cac khoa héi slic cap clu va cﬁng la
nguyen nhan tuo ' vong _hang dau trong cac khoa
nay !. Didu tri s6c nhiém khuan theo huéng dan
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clia Chién lugc ki€m sodt nhiém khudn (Surviving
Sep5|s Campaign) 2gdm kiém soat nhiém khuén
va on dinh huyét dong, trong dé nhdn manh vai
tro cla truyén dich va st dung thuGc van mach,
trg tim & giai doan s6m. Vay nén thdm do huyet
dong trén bénh nhan s6¢ nhiém khuan 13 rat can
thiét. Cac bién phap tham do huyét dong tu
khong xam lan; xam 1an it va xam lan cé nhirng
uu va nhudc diém riéng. Phuong phap hoa lodng
nhiét (PiCCO) la phudng phap tham do huyét
dong xam lan it xam lan, cung cap cac théng s6
lién tuc va cé mdi tuong quan tot vdi phuang
phap tham do huyét dong qua Catheter dong
mach phdi. Do d6 PiCCO dugc coi la tiéu chuin
vang trong thdm do huyet CIong3 Tuy nhién la
phuacng phap can thiép cé xam 1an, tiém an nguy
cG chay mau, nguy cd nhiém tring. Phudng
phap Do dién trd khang Iong nguc (ICG) la
phuong phap theo déi huyét dong khéng xam
I&n dua vao su thay d6i tré khang cla léng
nguct. Uu diém: khéng xam Ian, theo ddi lién
tuc, khong mat mau, khong dau; da va dang
dugc s dung ngay cang nhiéu & cac dan vi hoi
surc tich cuc (ICU) trén thé gidi.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Boi tugng va phuang phap nghién ciru

o Tiéu chudn chon bénh nhan Cac bénh
nhan trén 18 tudi dugc chan doan s6c nhiém
khudn da dugc dat PiCCO tai Trung tdm Cap Clu
A9 va Trung tdm Hoi stc tich cuc Bv Bach Mai

e Tiéu chuén loai trir

- Chan thuang I6ng nguc.

- Nhiém trung da, mé mém vung dan dién cuc

- Bénh nhan hodc nguGi nha bénh nhan
khéng dong y tham gia nghién ciru

Phucng phap nghién clru: tién ciu, mo ta,
c@ mau chon toan bo

e ThGi gian nghién clru: tir thang 11/2022
dén thang 11/2023.

e Dia diém nghién cfu: Trung tdm Hobi siic
tich cuc — Trung tdm Cap cldu A9- Bénh vién
Bach Mai.

e Cac budc tién hanh nghién cru:

+ Do ap luc tinh mach trung tam (CVP),
Mach, huyét ap trung binh (MAP),

+ Tién hanh thdm do huyét dong bang
phuong phap PICCO. Sau d6 ghi lai cac thong s6
huyét déng thu dugc: Cung lugng tim (CI), Sic
can mach hé théng (SVRI), SVW

+ Tién hanh thdam do huyét déng bang
phuagng phap ICG. Sau dd ghi lai cac théng s6
huyét déng thu dugc: Cung lugng tim (CI), Sdc
can mach hé thdng (SVRI), SVV

+ L3p lai cac thao tac trén & cac thdi diém
khac nhau

2.2. Phan tich so liéu. Cac s6 liéu dugc xur
ly bang phan mém thdng ké y hoc. Cac bién dinh
lugng bi€u hién bdng trung binh + dd léch
chudn, phép so sanh T-test, cic bién dinh tinh
thé hién bang ty 1& phan trdm, phép so sanh x2

Su tuong dong cua cac chi so gilra hai phép
do PICCO va ICG dugc udc tinh theo phuadng
phap Bland va Altman. Su tudng quan gilra hai
gid tri dugc danh gid bdi hé s6 tuong quan
Pearson (r) va s dung mo6 hinh hoi quy tuyén
tinh vdi gia tri p< 0.05 dugdc coi la c6 y nghia
thong ké

2.3. Pao dirc nghién ciru. Nghién clu
dugc hoi dong dé cuong truGng Dai hoc Y Ha
NOi, HOi dong khoa hoc Bénh vién Bach Mai
thong qua. Tat ca cac déi tugng tham gia déu
dugc giai thich va dong y tham gia nghién clu.
Moi thong tin cia bénh nhan déu dugc bao mat
va chi phuc vu cho muc tiéu nghién clu.

Ill. KET QUA NGHIEN CU'U

TUr 11/2022 dén 11/2023 c6 32 bénh nhan
dugc chon vao nghién clru thu dugc 220 cap s6
liéu trong d6 nam gigi c6 20 trudng hop chi€ém
62,5%, nit gidi co 12 trudng hgp chi€ém 37,5%.
TuGi trung binh 1& 59,66 + 19,75 tudi, I16n nhat 1a
98 tudi, nhd nhat la 29 tudi. Bénh Iy kém theo
chu yéu la suy than (23,3%), suy tim (16, 7%),
dai thao du’dng (13,3%). Nguyen nhan soc
nhiém khuan gap nhiéu nhét viém phdi (50%),
tiép dén nhiém khuan tiéu héa (25%) va nhiém
khuan da md mém (9,4%). C6 66,7% bénh nhan
kém theo tinh trang giam sic co bép cd tim, chi
s& van mach tai thsi diém dat may PiCCO I3
114,54 £+ 102,59. Cac ca bénh c6é mdc do suy da
tang cao khi nhap khoa hoi stic véi thang diém
SOFA 10,71 % 3,2 va 100% bénh nhan dugc thd
may qua ndi khi quan cé cai dat ap luc ducng
cudi thi thd ra.

~
. A

Puong vao 6 nhiém trung
> % Ho hip
3
Tiéu hda
8
Da mé mém

Biéu dé 1: Duong vao 6 nhiém tring
Nhén xét: Viém ph0| la nguyén nhan hang
dau gay soc nhiém khuan chiém 50%. Tiép theo
d6 13 nhiém khuan tiéu héa va viém md té& bao 1a
25% va 9,4%.
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Bang 1: Cic théng sé huyét déng qua cac thdi diém (n=220)

CI (L/phat/m2) SVV (%) SVRI (d.s/cm3/m?2)

ICG PiCCO p ICG PiCCO p ICG PiCCO p
TO | 3,34+0,90 |3,14+1,02 | >0.05 |14,21+5,13|16,46+5,02(>0,05|2090+510|2185+550|>0,05
T3 | 3,45+0,74 | 3,25+0,90 | >0.05 [13,37+3,62|15,59+3,74|>0.05|2105+440|2150+490|>0.05
T6 | 3,70%0,73 | 3,46%0,77 | >0.05 [12,34+3,13|15,06+4,16/>0.05|1980+370/1960+420|>0.05
T12 | 3,85%+0,71 | 3,65+0,75 | >0.05 |9,70+3,00 |12,77+3,92|>0.05|2140+330{2160+380|>0.05
T24 | 3,87+0,63 |3,77+0,72 | >0.05 | 12,8+3,45 |16,32+4,54|>0.05|2030+420{2050+460|>0.05
T36 | 3,92+0,59 | 3,80+0,70 | >0.05 |12,80+4,03|16,48+3,46|>0.05|1890+470{1920+510|>0.05
T48 | 4,0+0,52 | 3,8+0,68 | >0.05 |10,35+3,31|14,41+3,72|>0.05|21104+350{2130+380|>0.05

Nhdn xét: Gia tri trung binh ctia CI, SVV, SVRI gilta hai phép do dién trg khang l6ng nguc va hoa
loang nhiét tai cac thdi diém la khéng cd su khac biét cé y nghia thdng ké véi p>0,05.
Badng 2. Su’ tuong quan cua cac chi s6 huyét déng (n=220)

Trung binh Phudng phap ICG | Phuong phap PiCCO | Tuong quan (r) p
CI (L/min/m2) 3,74 £ 0,73 3,56 + 0,83 0,78 < 0,01
SWV (%) 12,24 £+ 3,98 15,31 £ 4,25 0,80 < 0,01
SVRI (d.s/cm5/m2) 1886 + 505 1820 + 516 0,81 < 0,01

Nhan xét: C6 mGi tuang quan manh gilta hai phugng phap khi do cac chi s6 CI, SVV va SVRI vdi
cac tri so r [an lugt 1a 0,78; 0,8 va 0,81
Badng 3. Su’ tuong dong giiia cac chi sé6 huyét déng (n=220)

Trung binh hai phuong | Trung binh khac | Gidi han sy % sai s6 (PE)
Thong s6 phap (ED + TD)/2 biét (EC-TD) | tuong dong | ’°
CI (L/min/m2) 3,58 £ 0,88 0,17 £ 0,51 -0,83 -> 1,17 27,9%
SWV (%) 13,77 £ 3,90 -3,07 £ 2,59 -8,72 -> 7,44 36,8%
SVRI (d.s/cm5/m2) 1820 +541,62 -66,22 £ 280,6 |-616,2 -> 482,6 30%

Nhan xét: Phan tram sai s6 cla cac chi s6 CI
va SVRI ¢6 gid tri nhé han 30% gia tri trung binh
do dugc tir hai phuong phap, hudng tdi su tuong
dbng cta hai phuong phap khi do cac chi s6 nay.

Biéu d6 Bland Altman

+1,96SD

Diff

“ Trung binh

-1,96SD

Trung binh Ci gidra hai phuong phap

Biéu do 2: Biéu do Bland Altman danh gia

Vé su’ tuong dong giiia hai phuong phap

khi do CI. Co 7/220 cap sé'liéu (3,2%) la
nam ngodai gioi han tuong dong

Diff

2000 3
Trung binh SVRI gitva hal phueng phap

Biéu dé 3: Biéu do Bland Altman danh gid
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Vé su’ tuong dong giiia hai phuong phap
khi do SVRI. Co 15/220 cap so'liéu (6,8%)
I3 nam ngoal gioi han tu’a’ng dong

+1,965D

ooooooooo

Diff

o © © © o © © © © © o ©

1000 20'00
svv runnbnhnuah i phuong phap

Biéu do 4: Biéu do Bland Altman dinh gid
vé su’ tuong dong giiia hai phuong phap
khi do SVV. Co 11/220 cap so'liéu (5%) la
nam ngoai gidi han tuong déng

IV. BAN LUAN

Trong nghlen cltu cua chung toi, tudi trung
binh ctia cic bénh nhan s6c nhiém khudn I3
59,66 + 19,75 tudi. Tudi cang cao sic dé khang
céng giam, thém vao d6 bénh nhén cé thé méc
mot s6 bénh man tinh kém theo, day la yéu t6
thuan Igi cho nhlem khuan va tao diéu kién tién
trién s6c nhiém khudn. Budng vao sdc nhiém
khuan gdp nhiéu nhét la hd hap (50%)J ti€p dén
nhiém khudn tiéu héa (25%) va nhiém khun
dudng vao da m6 mém (9,4%). Bénh nhan soc
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nhiém khudn mdc do néng véi chi s6 van mach
cao (VIS = 114,54 + 102,59), dién ti€n bénh suy
da phu phu tang (SOFA = 10,71 + 3,2). Két qué
nay tuong dong véi két qua nghién clu cla
Nguyén H{ru Quan?® (2016) véi tudi trung binh 13
54,9 £ 15,4, trong can nguyén gay bénh thi viém
ph6i chiém ti Ié cao nhat (33,3%) con viém md
té€ bao chiém ti 1€ thap nhat (6,5%) va mic do
suy tang tai thdi diém nhép vién SOFA 14,0 + 2,7
Cac thong so huyét dong (CI, SVV, SVRI) do
bang phuang phap ICG va PiCCO dugc so sanh
ghép cdp tai cac thdi diém trén cho két qua: cac
chi s6 CI thu dudc & cd hai phudgng phap la
tugng quan manh va cé y nghia thGng ké xuyén
sudt nghién cru véi hé s6 tuong quan r = 0,78
va p < 0,01. D6 tuong dong CI cla ca hai
phuong phap dugc chdp nhan véi phan tram sai
sd thap (27,9%). Biéu d6 Baland — Altman cho
thdy 3,2% s6 liéu nam ngoai khoang giGi han
tugng dong. Két qua nay tugng dong vdi tac gia
Randhir Singh Rajput °©
22%. Vishwas Malik” v&i phan tram sai s6 3,59%
Ngudc lai, Heringlake® va cong su (2007) lai
cho thdy su tudng quan kém vé CI gilfa hai
phuong phap, nghién clru trén 29 bénh nhan
trong qua trinh phau thuat tim, cung lugng tim
dugc do bang hai phuaong phéap dién tré khang
[6ng nguc va phugdng phap hoa lodng nhiét thu
dugc két qua lan lugt la 3,9 £+ 1,4va 54+ 1,1
(I/phdt) & thdi diém sau khi gdy mé. Tai thdi
diém sau nhap vién khoang thdi gian 4,9 + 3,5
gid, cung lugng tim dugc do lan hai bang hai
phuong phap dién trd khang I6ng nguc va hoa
loang nhiét, két qua lan lugt Ia 4,3 £ 1,1 va 4,9
+ 1,6 (I/p). Phan tich Bland-Altman cho thdy do

léch -0,4l/phut va 0,4l/phut va phan tram sai s6

34,3% & thai diém th{ nhét, 67,4% G thdi diém
thir 2. Két qua nay dugc giai thich bgi sU nhiéu
dién gay ra bdi cac thiét bi dién trong md °. Tuy
nhién, thiét bi ICG thé hé mdi han da khac phuc
mo6t s6 han ché ban dau cua ICG thé hé dau
tién: c6 thiét bi nGi dat dé khir nhiéu, xtr ly tin
hiéu nhanh han, loc tin hiéu tét han, nhanh
chong phat hién dugc r6i loan nhip tim.

DaGi véi SVRI, cac két qua do thu dugc tir hai
phugng phap cd su tuong quan chat ché r =
0,81 va p <0,01). Phan tram sai s6 30% trong
danh gid tuong dong la dudc chap thuan trén
l&m sang. Ngoai ra c6 6,8% sG liéu ndm ngoai
gidi han khoang tucng dong.

Bién thién thé tich nhat bép (SVV) do dugc &
hai phuang phap la cé sy tugng quan chat véi hé
s6r=0,8vap < 0,01 Tuy nhién khi danh gid
murc do tuong dong gilra két qua thu dugc tir hai

vGi phan tram sai s6

phép do kém tuang déng vai phan tram sai s la
36,8% va 5% sd liéu nam ngoai gidi han khoang
tugng dong.

Nguyén nhan su khac biét két qua do dién
tré khang Iong nguc va phuong phap hoa loang
nhiét c6 thé k€ dén la: bénh nhan béo phi, t&
chirc m& day cd thé anh hudng dén su' thu phat
xung clia cac dién cuc. Nhiing thay doi vé sinh ly
do thé may qua 6ng ndi khi quan va PEEP, dan
luu mang phdi déu da dudgc cho thdy anh hudng
dén cac phép do ICG bang cach anh hudng dén
tdc do cua su thay déi trd khang nguct®
V. KET LUAN

Su tugng dong va tuong quan CI va SVRI
dugc do gilta hai phuong phap ICG va PICCO
budc dau cé thé chdp thudn dugc trén 1dm sang,
chiing c6 thé sir dung thay thé nhau dé do CI va
SVRI. SWV do dugc tur hai phuong phap dudng
nhu kém tucgng dong
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