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Abstract: Objective To investigate the effects of setting positive end-expiratory pressure (PEEP) based on
electrical impedance tomography (EIT) technology on pulmonary function and pulmonary complications in patients
with acute respiratory distress syndrome (ARDS). Methods Eighty-four patients with ARDS requiring mechanical
ventilation admitted to our hospital from August 2022 to January 2024 were selected as the study subjects and were
divided into a study group (42 patients) and a control group (42 patients) using the random number table method.
The control group used the traditional PEEP-setting method, and the study group used the EIT technology-based
PEEP-setting method. The haemodynamic indexes [mean arterial pressure (MAP), heart rate (HR) ], respiratory
mechanics indexes [static lung compliance (Cst), dynamic compliance (Cdyn) ], and blood gas analysis indexes
[oxygenation index (OI), arterial blood pH] of the two groups of patients after optimal PEEP ventilation at 0 h (T,),
12 h (T,), 24 h (T,), and 48 h (T,) were compared. Changes in pulmonary complications, duration of mechanical
ventilation, ICU stay, and patients' 6-month survival rate were compared between the two groups. Results
Repeated measures analysis of variance showed that there were statistically significant differences in MAP and HR
between the two groups at different time points (P < 0.05), but no significant differences were found between the
study and control groups (P > 0.05). There were significant differences in Cst and Cdyn levels between and within
the two groups at different time points (P < 0.05), and the trends of change were also significantly different (P <
0.05). Significant differences in OI levels were observed between and within the two groups at different time points
(P <0.05), with a significant difference in the trend of change (P < 0.05). No significant differences in arterial blood
pH were found between or within the groups at different time points (P > 0.05). The incidence of complications in
the study group was lower than that in the control group (P < 0.05). The duration of mechanical ventilation in the
study group was shorter than that in the control group (P < 0.05). Conclusion Setting PEEP based on EIT
technology can significantly improve the lung function of ARDS patients, reduce the incidence of pulmonary
complications, shorten the duration of mechanical ventilation, and is recommended for clinical promotion and
application.

Keywords: acute respiratory distress syndrome; electrical impedance tomography; positive end-expiratory
pressure; lung function; pulmonary complications
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(AR % 1 0 A9 B | R T S 48 21 (body mass index,
BMI) . & M A PR 22 518 4 g B R W T (acute
physwloglc and chronic health evaluation II , APACHE
10373 | L £ 58 Bl PR AU 3 e o0 i AR
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- @@/ Hi/ BMI_/ APACI;IE I AR 91 (%) ARDS 534 1(%)

(%, xx5) Bl (kgm?, xxs) P (rxs)  EIE i e LI i i &
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olEped 64.13+£6.67 24/18 2347 +1.19 22.16 +3.80 9(21.43) 8(19.05) 6(14.29) 16(38.10) 17(40.48) 9(21.43)
t/ X H 0.618 0.192 0.456 1.155 0.068 0.081 0.454 0.441
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47.956 Fll 62.447 , ¥ P =0.000) ; @ %} I8 40 5 #F 5% 41
Cst.Cdyn W52, 22 5 A7 Ge 1t 22 2 L (F =69.594 F1
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25 A Gt E L (F =35.247, P =0.000) ; @F 4 01
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g, A5 JET AL BT R EAR B M SOR IE o SRR 38 255 iR AR T D 8 B I SR R 1R 5 i)

5 MWHEARERESCstbE (n=42, mL/emH,0, x + s)

il T, T, T, T,

it HE 2L 4436 + 4.45 47.24 +4.287 50.32 +4.217 52.03 +4.287
WFoEeH 4415 +4.27 51.63 +4.467% 53.71 +4.1572 55.80 + 4.397?
t1H 0.221 4.603 3716 3.985
P1H 0.826 0.000 0.000 0.000

T - O5 T, B SR, P <0.05; @54 HR41 LL# , P <0.05.

#6 PWARREESCdyn b (n=42, mL/emH,0, x £ s)

41531 T, T, T, T,

Xt HE 21 28.18 + 5.66 35.08 + 6.05” 37.24 +6.837 38.15+7.117
WFsEe 28.56 +5.75 4274 + 66472 4545 £7.0272 49.18 +7.967?
{8 0.305 5.526 5432 6.697
PAE 0.761 0.000 0.000 0.000

I« Q5 T, IR, P <0.05; @5 %1 IR L4k, P <0.05.
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. | 60 r XA
o 60F ~
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S 4of : ok @
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bl T, T, T, T,
popiistiel 161.33 = 12.11 183.91 +17.817 193.18 + 18.64% 207.09 + 19.21%
7T 160.39 + 12.83 205.93 + 15.73%% 216.31 + 16.42%% 231.08 +20.77%
t{H 0.185 3.210 3.226 2.937
Py 0.855 0.004 0.004 0.008
T« O5 T, H#, P <0.05; @ 5% R4 HH, P <0.05,
LR EE Ty T, T, T, iF 2 Bk 1 pH A L 270 ¢ - B5R
S S L LY N — e X B2
e, R AR A 0 97 2 A0 L 25 - DR T » o
f 1] o s Bk I pH fE e %8, Z2 5 B4 it 2% & X s _”__,..; '
(F=3.065, P =0.195) ; @ %t 18 41 5 B 55 41 3 Ik 1 = 210 s I
pH {8 Ho 2 L 2 5% 42 3t 2 8 X (F <2774, P = ol o i ------------------ 3
0.351) ; @WIZH B Bk il pH 28 fb Fa 5 Lk, % % 6 {, """
N YN 5 L
Giit s X (F=0.956, P =0.665). .38 FIE 6. SR T I T
D5 T, B L, P <0.05; Q54 AL LE#, P<0.05,
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*8 WAHAARRERESZNEKMPHELE (n=42, x+t5)

gﬂgu To Tl TZ T3
SPHR4] 7412023 738+0.19  7.39x025 7.33+0.26
WsEdl  735+020  729+0.14  747+030 7.42+0.29
t1H 1.276 0.072 1.328 1.498
P 0.206 0.943 0.188 0.138
101
0 k| S E
I —— el
- Xt A ZH
T st
E ___________ T S Y TYE S YOS
= Tr
R
6 L
5
T, T, T, T,
@5 T, L, P<0.05; Q54 HRZH LL#4, P<0.05,
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PRl 5 0T R B R AR R, xR,
ERAGIFE X (x*=4.086, P=0.043); WF5TH
i P48 3 e S e A AR TR IR . WK 9

x9 WMAMBHAREREBR H(%)

2157 A IHERERGE BT BRI BEAR
X IR 2 2(476) 1(2.38) 4(9.52) 1(238)  8(19.05)
ot 000.00)  1(2.38)  0(0.00) 1(238)  2(4.76)

25 WAHERIEE

P2 BB A ) LA, 46 e ARG, 2 R A Se it
225 (P <0.05) ; B 5 41 HIL A 38 A< 1) 6 % B
4o P ICU f: B it ] Al 6 S H A A7 R i, 48 1o
XK, 22 R TG A B (P >0.05) . WL 10,

®10 FANEES.ICU R E K6 1MAEFELR

15 mmﬁ_ﬁaﬂm/ ICU{‘}E%%H#I‘EH/ 64 H EA7%
(h, x+s) (d, x+s) 11(% )
XJIEZH 84.74 + 8.37 7.52 £2.46 35(83.33)
F5EeH 77.20 +9.09 7.16 225 39(92.86)
t/x 4 3.955 0.700 1.816
P8 0.000 0.486 0.178
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T3 1 F2 BRI T 3h ki AT O B R S bR A
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AN TR) DX 35 1 38 A 0, 5 BI0UR B AR IR YT R R v i S
I K E e A R Y EIT 8RS —FpAE R AR
IR H AR, 30 3o 7 ) A 3 T it o 2 4 1Y) 55 28 T
HL 0 ) AR T 1 HL AL 0 A, AR S R R ) T
FE T DR T A R D9 S 1 L LB A R IR
3 o 0T 5 S R BELT A WU, AR A SR SR R
i 5 368 A< 1) 43 A RN AR Ak, AT DU R B £ A i 96 1) 35
B RN ikt AR AR LI, BT EIT B AR W E
PEEP, 1] D AR 4l 8 25 i 360 £ A R AR RE AR, G o b 7
3% PEEP, i 55 2 (1% il o ib T fe £ 1 P CIR A 92
it 760 355 B sk B R Bk 1) AR S AR R £ TE Y
FW, BT EIT % € PEEP i JH T ARDS (& 1R )7 48
& 48 PEEP 1 ¥ 7 1 00 HA R0,

AR EER BN, AR ELET, T, T, . T,F 1
MAP HR . gl ik ifil pH {H %5 Z: 5035 Jo W] A2 4k, & W]
Vi FH EIT 1% & PEEP XF £ 35 19 1l 3t 301 77 2% M 2 ik ifi
pH (B JCHA i 520w . MI 48174 & L EIT % & PEEP
XF R A B LU B ) 2E 5 AN IR S e AR R
FEAR —H, FE AT A8 & EIT 47 AR 35 34 iy
PEEP {E AN /& 5132 ARDS £ & Il 8l ) 22 24038 5 HAR
WFFEAN AR ARDS FEA 55 /0, ] (B 5 8025 SR A7 7
— Y . ARWFREE R A, T, T, T, P4l &
Cst . Cdyn OI Jt i, HWFFEAH T, . T, T, i} Cst, Cdyn
O1 7 Tt HR 41 , ¢ B EIT £ R 78 ARDS 58 & 19 AL
WAGRIT T A EE M M E . 5 MAURIL 461
K BLEL T EIT £ AR 1% 2 PEEP 1] I 3% 24035 2 3 P
R G0N M ) BIF 58 45 AR AL . A3 AT R IR R EIT 4%
AR AE A S W ARDS S5 25 il 3505 38 A< 43 A1 L RS B
T FB I 035 B 5 3 R R ik DX 3, A T S B A Ak
() PEEP i% B , 43 19 PEEP R A5 R4 b7 11 52 5 050K
TS 760 35 B, 28 8 il 9 5, (B 2 v S 5 AR s
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B Cst S Cdyn T2, ML Z R, £ 52 PEEP
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T2 5, $278 A R B PEEP % 5 77 20 78 A 5] 1) 7]
SOE B TR T M R P A S e A BT R R Sk, R
HATRETE — R E LR T A E @R S5 U6k
(AR X B RE L R R PEEP /K AN [l 5| % 7™ 5 1) 44,
B Uit BR B B A R, i RR R B K L P ik R S ik
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Xf B, 36 B L F EIT % AR 1% 52 PEEP 7] 5 R4 F% I
ARDS £ 3 il 5 I A RE KU, X ol 3% 1 3 T B
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