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NHAN XET YEU TO CHi SO KHOI CO' THE (BMI) ANH HUONG PEN KET
QUA PO HUYET PONG BANG PHUONG PHAP PIEN TRO KHANG LONG
NGU'C (ELECTRICAL CARDIOMETRY) O BENH NHAN SOC NHIEM KHUAN

Ping Qudc Tuin'2, Bui Vin Cwong?, Vii Thi Ngoc Ninh!

TOM TAT

Muc tiéu: Nhan xét yéu t6 Chi s& khdi cd thé
(BMI) anh hudng dén két qua do Chi s6 tim (CI) bang
phuong phap dién tr@ khang long nguc (Electrical
card|ometry) so VOi perdng phap hoa loang nhiét
PiCCO & bénh nhan séc nhiém khudn tai Bénh vién
Bach Mai. Pdi tugng nghién ciru: bénh nhan séc
nhiém khuan dugc d&t PICCO dé thdm do huyet dong
Phuang phap nghién ciru: Nghién cufu mo ta tién
clfu trén bénh nhan dugc chan doan s6c nhiém khuan
dugc dat PiCCO nhap vién vao Trung tam Hoi sirc tich
cuc — Bénh vién Bach Mai trong thgi gian tur
01/11/2022 dén 31/10/2023 Két qua C6 32 bénh
nhan du tiéu chuan tham gia nghién cUu thu dudc 220
cap soO liéu. Két qua do trén nhdém co BMI thdp (BMI
<18.,5) thu dudc 14 cap so liéu, trén nhém cé BMI
trung binh thu ducc 112 cap s6 liéu va trén nhdm béo
phi (BMI > 25) thu dudc 94 cdp sO liéu. Phan tram sai
sO cla cac chi s6 CI & bénh nhan cé BMI thap va
trung binh [an lugt 16,2% va 15,8%, hudng téi su
tugna dona cla hai phugna phap nay. O bénh nhan
c6 BMI cao thi kém tuong dong hon véi phan tram sai
sO la 32%. Cac chi s6 CI do trén bénh nhan cé BMI
thép va truna binh 1a tugng quan chat ché va co v
nghia thong ké xuyén sudt nghién clfu véi hé s6 tuong
quanr = 0,9 va 0,94 p < 0,01. K&t luan: Chi s6 tim
(CI) do dugc tir phucng phap dién trd khang l6ng
nguc EC trén bénh nhan béo phi (BMI=>25) thi kém
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tudng quan han va kém tuong dong han so véi két
qua thu dugc tir phu‘dng phap hoa loang nhiét PiCCO.

Tur khoa: soc nhiém khuan, thdm do huyét dong,
phuang phap dién trg khang Iong nguc, phucng phap
hoa loang nhiét, Electrical Cardiometry, PiCCO

SUMMARY

THE IMPACT OF BODY MASS INDEX (BMI)
ON HEMODYNAMIC MEASUREMENTS BY
THORACIC BIOIMPEDENCE (ELECTRICAL

CARDIOMETRY) IN SEPTIC SHOCK

Objective: To evaluate the effect of Body Mass
Index (BMI) on the results of Cardiac Index (CI)
measurement by the thoracic impedance method
(Electrical cardiometry) compared with the PiCCO
method in septic shock patients at Bach Mai Hospital.
Research subjects: septic shock patients with
PICCO placed for hemodynamic  monitoring.
Research method: Prospective descriptive study on
patients diagnosed with septic shock with PiCCO
placed admitted to the Intensive Care Center - Bach
Mai Hospital from November 1, 2022 to October 31,
2023. Results: There were 32 patients eligible to
participate in the study, resulting in 220 pairs of data.
The measurement results for the low BMI group (BMI
<18.5) obtained 14 pairs of data, for the average BMI
group obtained 112 pairs of data and for the obese
group (BMI > 25) obtained 94 pairs of data. The
percent error of the CI indexes in patients with low
and average BMI were 16.2% and 15.8% respectively,
towards the similarity of these two methods. In
patients with high BMI, the similarity was worse with
the percent error of 32%. Cardiac index measured in
patients with low and average BMI were strongly
correlated and statistically significant throughout the
study with correlation coefficients r = 0.9 and 0.94 p
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< 0.01. Conclusion: Cardiac index (CI) measured by
EC in obese patients (BMI=25) was less correlated
and less similar than the results obtained by PiCCO
thermodilution.

Keywords: septic  shock, hemodynamic
investigation, EC, thermodilution, Electrical
Cardiometry, PiCCO
I. DAT VAN DE

Phép do dién trd khang [6ng nguc (TEB) thu
dugc tin hiéu dang song lién quan dén chu ki
hoat dong cua tim tudng déng véi dang séng
dong mach. Trong nhiéu thap ki qua, cac nha
nghién clu da tinh todn thé tich nhat bdép va
cung lugng tim tr @6 thi cia dang séng nay!

Nam 2001, Bernstein va Osypkal da phat
trién mot phuong phap do dién trd khang [ong
nguc mdi Electrical cardiometry (EC) v8i nguyén
ly: “Khi van déng mach chd déng, cac t€ bao
hong cau sdp xép ngau nhién, con khi van ddng
mach chd md, dong mau theo nhip dap clta tim
lam cho cac t€ bao hdng cau sap xép song song,
dong dién di qua t€ bao hdng cdu théng hon, de
dang hon dan dén két qua do dién tré khang
thap hon va do dan dién cao han” 2

EC s dung hai c3p dién cuc dat & cd va
nguc d€ phat va thu nhan dién trd khang
nguc cua dong dién bién do thap tan s6 cao. Bdi
vi mau la chat dan dién tét nén su thay ddi dién
ap la thudc do trd khang dong chay va ty lé
nghich vdi luong mau trong mach mau
nguc3. Thé tich nhat bép dudc xac dinh tor su
thay doi luu lugng trong mot khoang thdi gian
nhat dinh va dugc do trong qua trinh dién tam
thu bang thuét todn phan mém. Chi s tim (CI)
dugc tinh bdng cach chia cung lugng tim cho
dién tich bé mat cg thé cla bénh nhan. Chi sd
sirc can mach mau hé thdng (SVRI) cb thé dudgc
tinh toan tur CI va thé tich nhat bop*.

Khi so sanh Chi s6 tim (CI) do bang phuong
phap dién tr&d khang 16ng nguc (EG) va phuaong
phap hoa lodng nhiét (PICCO) & bénh nhan s6c
nhiém khuén tai Bénh vién Bach Mai két qua cho
thay khong cd su khac biét c6 y nghia théng ké
vé théng s6 naygilra hai phuong phap dién trd
khang I6ng nguc EC va phuong phap hoa loang
nhiét PiCCO. Chi s6 tim CI thu dugc tir ca hai
phuang phap la tugng dong vdi phan tram sai sG
(PE) lan lugt la 27,9%, va tuong quan manh co
y nghia thong ké xuyén sudt nghién cttu véi hé
sO tuong quan lar = 0,78 véip < 0,01

Tuy nhién la mét phuong phap khong xam
I&n, mét s6 y&u t6 cd thé anh hudng dén EC
trong viéc theo doi dong huyét dong. Vi du,
thanh nguc day hay mot lugng 16n dich trong
l6ng nguc cd thé thay déi tin hiéu tré khang.

Ngoai ra, r6i loan nhip tim cd thé gy ra su thay
déi luu luong theo tirng nhip va tinh trang suy
van tim cd thé &nh hudng dén lugng mau chay
vé phia trudc, khién cac phép do huyét dong
khdng thé dat dudc hodc khdong dang tin ciy®

Do do 1ay két qua do Chi so tim cta PiCCO la
tiéu chudn vang, ching tdi danh gid chi s6 khdi
cd thé (BMI) anh hudng dén két qua do Chi s6
tim cla ECS.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i tugng va phu'cng phap nghién clru

o Tiéu chudn chon bénh nhan. Cac bénh
nhan trén 18 tudi dugc chadn doan sdc nhiém
khudn da dugc dét PiCCO tai Trung tdm Cap Clu
A9 va Trung tam HOi sUc tich cuc Bénh vién
Bach Mai.

e Tiéu chuén loai trir

- Chan thuang [ong nguc.

- Nhiém trung da, m6 mém vung dan dién cuc

- Bénh nhan hodc ngudGi nha bénh nhan
khong déng y tham gia nghién cru

Phuong phap nghién ciu: tién clu, mo ta,
¢d mau chon toan bo .

o Thoi gian nghién curu: i thang 11/2022
dén thang 11/2023.

e Dja diém nghién cdu: Trung tdm HOoi
suc tich cuc — Trung tdm Cap citu A9- Bénh vién
Bach Mai.

e Cac budc tién hanh nghién ciru:

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

+ Tién hanh thdm do huyét ddng bdng
phuang phap PICCO. Sau dé ghi lai cac thong s6
huyét dong thu dugc:Cung lugng tim (CI), Sic
can mach hé théng (SVRI), SWW

+ Tién hanh tham do huyét ddong bang
phuong phap Electrical Cardiometry (EC). Sau dé
ghi lai cac thong s6 huyét dong thu dugc: Cung
lugng tim (CI), Sic can mach hé théng (SVRI),
SWV.

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

2.2. Phan tich s0 liéu. Cac s0 liéu dugc xr
ly bang phan mém thdng ké y hoc. Cac bién dinh
lugng bi€u hién bang trung binh + do léch
chuan, phép so sanh T-test, cic bién dinh tinh
thé hién bang ty I& phan trdm, phép so sanh x2

Su tucgng dong cuia cac chi so gitta hai phép
do PICCO va EC dugc udc tinh theo phuadng
phap Bland va Altman. Su tuong quan gitta hai
gia tri dugc danh gia bgi hé s6 tuong quan
Pearson (r) va sir dung mo hinh h6i quy tuyén
tinh véi gia tri p< 0.05 dugc coi la cd y nghia
thong ké.
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2.3. Pao dirc nghién ciru. Nghién clu
dugc héi dong dé cuong trudng Pai hoc Y Ha
NOi, HOi dong khoa hoc Bénh vién Bach Mai
thong qua. Tat ca cac doi tugng tham gia déu
dugc giai thich va dong y tham gia nghién c(u.
Moi thong tin clia bénh nhan déu dugc bao mat
va chi phuc vu cho muc tiéu nghién ctru

1. KET QUA NGHIEN cUU
Bang 1. Anh huong cua BMI trén sy
tuong doéng cua chi sé6 tim do bang hai

huong phao EC va PiCCO
Trung | Trung
binh hai| binh | Gigi
phuong | khac |han su|% sai
CI phap biét |tucong|so PE
(EC+TD)| (EC- | dong
/2 TD)
BMI<18,5 | 3,73+ |-0,35+|-0,96 - o
(n=14) 0,48 | 0,31 |>0,26|6:2%
18,5<BMI<24| 3,09+ |-0,01 +(-0,5-> 15 8%
(n=112) 0,75 | 0,25 | 0,48 |
BMI>24 3,33+ |-0,57 £|-1,63 - 329
(n=94) 0,68 0,54 |> 0,49

Nhan xét: Phan tram sai sO cla cac chi s6
CI & bénh nhan c6 BMI thap va trung binh [an
lugt 16,2% va 15,8% cho thay sy tuong dong
tot cua hai phugng phap nay. & bénh nhan cb
BMI cao thi kém tugng dong hon.

Bang 2. Anh hu’o’ng cua BMI trén su
tuong quan chi sé tim do bang hai phuong

hadp EC va PiCCO

CI Phy‘dng P:;:g;g quLc:zILg p
phap EC| picco | (n)

524”1:11‘?)'5 3,56+0,59|3,90+0,36| 0,90 0,05

ey 3,90£0,75,3,91£0,76| 0,94 (0,05

oy [305£0753,62£0,72| 0,73 0,05

NhEn xét: Bénh nhan c6 BMI < 25 cb tuang
quan rat chat ché cla chi s6 tim do bang hai
phuang phap. Tudng quan G bénh nhan BMI >
25 kem hdn nhu‘ng van d mu‘c doé chat che

g quan ket qu » CI (VU 'm2) bang EC va PiCCO n bénh
Is\\l h ip g binh

PiCCO

Biéu db 1. Su tuong quan giifa Chi s6'tim
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(CI) thu duoc tir hai phuong phap trén o
nhom bénh nhén coé Chi sé khéi co thé BMI
thap va trung binh (n=126)

Nhén xét: Cac chi s6 CI do dugc tr hai
phuang phap EC va PiCCO trén nhom bénh nhéan
c6 BMI thdp va trung binh la tuong quan chat
ché vdi r=0,91, (cao hon hé s6 tudng quan
chung r=0,78)

IV. BAN LUAN

Bénh nhan nghién clu cla chung téi dugc
tham do huyét dong bang ca hai phuong phap
cling thdi diém, va trong 48h dugc do 7 1an. Két
qua do trung binh chi s8 tim & ting thdi diém
gitta hai phuong phap la khéng khac biét co y
nghia thong ké vdi chi s6 p>0,05

Ti€p tuc trong nghién clu nay, ching toi
chia bénh nhéan thanh 3 nhém theo chi s6 BMI.
Nhom cé BMI thap (BMI <18,5), nhdm c6 BMI
trung binh va nhoém béo phi (BMI > 25)

Phan trém sai sO cla cac chi s6 CI & bénh
nhan c6 BMI thap va trung binh [an lugt 16,2%
va 15,8%, hudng tdi su tuong dong cua hai
phuong phap nay. O bénh nhan cé BMI cao thi
kém tuong dong han

Cac chi sO CI do trén bénh nhan cé BMI thap
va trung binh la tuong quan chdt ché va co y
nghia thong ké xuyén subt nghién cltu véi hé s6
tuong quan r = 0,9 va 0,94 p < 0,01. Tuy nhién
trén bénh nhan béo phi thi tuong quan muic do
trung binh vGi r < 0,75. Nguyén nhan ¢ thé la
do mo md dan dién kém, do do két qua chi so
tim thu dugc tUr phuong phap dién tré khang
thap han so véi phucng phap hoa lodng nhiét 7.

Tuong tu nhu vay, vdi nghién clru cla Van
Der Meer 2008 khi so sanh cung Iuong tim bang
phuong phap hoa lodng nhiét va phugng phap
dién trd khang I6ng nguc ¢ 37 bénh nhan sau
phau thuat tim, hé s tuong quan r gitta hai
phuang phap la 0,6 va chénh léch trung binh la -
0,06 = 1,25 I/phudt. Tuy nhién sau khi loai trir 12
bénh nhan cé trong lugng cc thé > 15% so Vdi
can nang ly tudng ctia bénh nhan, thi két qua do
cung lugng tim c6 hé s6 tuong quan tang dang
k& r = 0,85, chénh l&ch trung binh va dé léch
chudn 0,09 + 0,96 I/phit. Nghién cfu nay chi ra
rang can nang la yéu t6 rat quan trong anh hudéng
két qua do cung lugng tim trd khang I6ng nguct.

Altamirano-Diaz dd ti€n hanh nghién clu
danh gia su pht hdp va do tin cdy ctia EC so V@i
siéu am tim Doppler xuyén thanh nguc (TTE) &
tré em va thanh thi€u nién binh thudng, thira
can va béo phi. Nghién clfu da do thé tich nhat
bdp (SV) va cung lugng tim (CO) cta 131 ngudi
tham gia sir dung dong thgi EC va TTE. Nghién
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clru ti€p tuc chia nhitng ngudi tham gia nay theo
BMI cho cac phan tich phu: can nang binh
thudng (n = 41), thirta can (n = 7) va bénh nhan
béo phi (n = 83). Do ¢ mau cta nhém thira can
nho, cla Altamirano-Diaz da két hdp cac nhom
thira can va béo phi. C6 moi tuong quan chat
ché giira cac phép do cung lugng tim tir EC va
TTE vbir= 0,831 va r = 0,815 lan lugt & cac
nhom can nang binh thudng va nhém thira can
va béo phi. D0 léch va sai s6 phan tram doi vdi
cac phép do CO [an lugt la 0,240 va 29,7%, va
0,042 va 29,5% & nhom binh thuGng va nhém
bénh nhan thlra can va béo phi. Ké qua cua
nghién cru nay chi ra rang cung lugng tim dugdc
do tU hai phuong phap dién trd khang [ong nguc
va phuong phap siéu am tim qua thanh nguc co
thé thay th& nhau trén 1dm sang, tuy nhién &
nhirng bénh nhan thUa can, béo phi két qua do
cung lugng tim tr phuang phap dién trd khang
[6ng nguc dudng nhu thdp han so véi phuadng
phap siéu am tim qua thanh nguc®.

V. KET LUAN

Cac chi s0 CI do trén bénh nhan béo phi
(BMI=>25) thi kém tuong quan han vdi hé s
tuong quan r = 0,73 va kém tuagng dong haon véi
phan tram sai s6 PE = 32%.

Do dé cd thé st dung phuong phap thdm do
huyét dong khong xam lan (EC) & cac bénh nhan
séc nhiém khuén trong cac don vi ICU c6 BMI <
25.
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chiing sau phau thuat Idy bo chém quay chén co
khuyu & bénh nhan gay nat chém quay co trat khuyu
tai Bénh vién Chan Thuana Chinh Hinh, thanh phé HO
Chi Minh. Phucng phap: Bao cdo mo ta qua 10 ca
lam sang. Ban luan: Trong 10 trudng hop nghién
clry, cac bénh nhan phuc hdi dudc tam van dona aap
dudi trung binh 0°- 0°- 130° va sdp nglra ¢ mic 80° -
00 - 800, Tat ca cac bénh nhan cé khdp khuyu khong
dau khi nghi nqai va mlc d6 dau khi van dong theo
VAS la 2,5. biém trung binh ASES-e dat 90,3 diém dat
mUc tét. Mat viing dang khuyu dé 2 & 3 trudng hap
nhung khong c6é anh hudng dén sinh hoat cla bénh
nhan. Khong co trudng hdp nao tai trat. Phucna phap
nay co két qua tuong doi tuang dong véi diéu tri 1dy
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