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[ Abstract] Objective To study the correlation of arterial blood gas-related indicators with dorsal lung venti-

lation and abnormal pulmonary blood flow in acute brain injury (ABI) patients complicated with acute respiratory distress
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syndrome ( ARDS) by using electrical impedance tomography ( EIT) . Methods The data of pulmonary ventilation and
pulmonary blood flow monitored by EIT in 12 patients complicated with ARDS after ABI who were admitted to the Depart-
ment of Intensive Care Medicine of Zhongshan Hospital of Fudan University from May 2020 to December 2021, and the
patients’ arterial blood gas and inflammation-related clinical indicators during this period were collected. According to
the sum of the patients’ dorsal ventilation regions of interest( ROT) (ROI3 + ROI4) , they were divided into low level of
dorsal ventilation group(n =6) and high level of dorsal ventilation group(n =6) with median as the boundary. According
to the level of partial pressure of carbon dioxide in artery(PaCO, ) , the patients were divided into PaCO, hypoventilation
group(n =6) and PaCO, hyperventilation group(n =6) with the median as the boundary point. A correlation analysis was
performed between the sum of the patients’ dorsal ventilation ROT and lactic acid and other indicators, and the patient’s
dead space, shunt fraction, and ventilation-perfusion matching level under EIT were calculated. Results In the patients
complicated with ARDS after ABI, a negative correlation was found between the sum of EIT dorsal ventilation( ROI3 +
ROI4) and lactic acid level in arterial blood(r = —0.700, P =0.011). The were no significant differences in arterial
blood gas indicators and inflammation-related indicators between the low level of dorsal ventilation group and the high
level of dorsal ventilation group(P >0.05). There were no significant differences in arterial blood gas indicators and
inflammation-related indicators between the PaCO, hypoventilation group and the PaCO, hyperventilation group (P >
0.05). According to the available EIT pulmonary ventilation and perfusion imaging data from 5 cases, the patients’
average level of ventilation-perfusion matching was (49 +11)% ( <60% ), indicating that there was a significant mis-
match in pulmonary ventilation-perfusion. Conclusion In the patients complicated with ARDS after ABI, there is a

significant imbalance in ventilation-perfusion matching in them, and detection of lactic acid level in arterial blood can

be used to monitor the status of dorsal ventilation.
[ Key words |
syndrome ( ARDS) ;

Electrical impedance tomography ;

Lactic acid

SN (acute brain injury, ABD) (45 B3k
454447 ( traumatic brain injury, TBI) | Jii H Ifil ( intrace-
rebral hemorrhage , ICH) ik ¥ ili  Ji& H I ( subarach-
noid hemorrhage , SAH) D) J 2 M @k 1fi o4 1 XL (acute
ischemic stroke, AIS) 4%, J&—2H % UL H KK 2 5 15
W o ABLAUEERME R , 1M L7 P b
BRI BB L B P R IR I PR T
Ja  WR KL T B A G fi i, JFH, ABLA
ASCRIR 3 XoF i 8 14 7™ E S ), AT RE T | R A g B A
RGN INRERAT . BRAEOT I R BT, 76 A W 7 1 2
arE ARG I G 4 5 A 2 52 B0 Y
FRAE . A 30% 1 ABI SR 4 g IR Kk
RN 30 245 1iE (acute respiratory distress syndrome,
ARDS) " ARDS Jg:—Fil /" 7 14 il 5 9% S A S
VB KR M I 6L 458 2% 0 it 6 4 L A S MR,
MRS B R S 48 B i, DT 25 A A1 4,
AV AE BRSO R b R 1 A
15 , ARDS A R 2T 3G i) S R R 22—,
Befl s B Bt T M XU N 3 A5, sk i
T, TR W A 0 BRI ORI 28 G 2, 4
IR o HBHTHTZ R (electrical impedance
tomography , EIT ) 7 AR Jg 11 4 A 328 ¥ 4 6 1) — o il &8
HAUEIHEA o AER—Fh TGRS REME USRI,

Acute brain injury (ABI) ;

Acute respiratory distress

EIT BE % S sz i il 5 38 20 A 1) AN X S0 1, % 1
ARDS B i S P A A HEMME, R T
BHAARAL , i SRk B 9 EXT il 13 gl LA
JOS AL A e S0 A e 3 L R VS RO O . FLIR
VE AR , 7 4 2 ik S A0 4 B 1k AR GE Sz o
was B, R TPAE A SV RIS 1 2 A AL AR R
SR P TN e EEEAD S KR O =Y e e
FRKSF- R I AR s, R SR U B S EIT
I3 AR [X 35, (region of interest, ROT) ZE I IR
b kP T A AT (E R TR] Y 5G
WG i AR ST TS o A ST Il 451473 )5 ARDS
S I PIEE bR B B B T FIAR DG PE R A AL o
AWITE ETERE ABL Ik ARDS [ EFLRR/KT-5 EIT
FE3E < ROT Z FAY AR S LA 725 il &8 8 <A 24 A
A B HPIR S Z 18] 35 2R , iy I R 4 3k B8 S v 1)
AL A BESAL

1 X&RE7TE

L1 W54 e 2020 4E 5 A % 2021 4F 12 1
2 B R v L B B BT B 2 BRI A 1 Bk 4 9T
& ARDS & B Im IR BT R, G ADRIE: (1) 588 >
18 %, (2) BERMILANG A ICU, (3)4£3% EIT
AW, (4) 754 ARDS HSIbRE" Ak Atk &
VE, skl %53 s ( partial pressure of oxygen in arterial



HEIEARRE: 2024 45 2 F 1T % 2

blood , Pa0, ) /¢ 48 JE (inspiratory fraction of oxygen,
Fi0, ) <300 mmHg , HLARE < PES K I R (positive end
expiratory pressure, PEEP) =5 emH, O, i35 X HF2 46
A B BN, Joat i, HEBRPRIE: (1) EIT fi
TR SIE , R 2 e 477 B BIR A P AR i i 1 1
(2) g 8 )1 F AREE , Bic4e Hs (systolic blood pres-
sure,SBP) <75 mmHg 1% 3 ) 3f) ik /& ( mean arterial
pressure, MAP) <60 mmHg ( & F 1M & 0 .25 )
() DA <55 Y/min, (3) BE G KEHEEL EIT
HAERGEIEBR . AR H R B il B2
Be s AR B ZE e [ L5 . B2019-230(2) R ], 4%
B REIEEE

L2 WER ()W REERESS B )] A
I AICU I A 32 RS P g e PPAG 1T (Acute
Physiology and Chronic Health Evaluation, APACHE 1I )
P4 VRS F5%0 (ratio of arterial oxygen partial pressure
to fractional inspired oxygen, P/F ratio) fF e [A] 4
(2) WS B 85 EIT I 14 3 Jik i CF8 B F1 A RE AH 98
gt . (3) W B EIT filid S PE Al Bl b [w] i
Bl 0 K I I 97 0 54k | SR I AR SRS ] R A R
5530 LR DS B2 o3 A Eicdle o K605 16 SRR
i) EIT L FA TACEAE S 4 3505 S I 1] 64 e vl J) FE
Jf%E#E 3] EIT HL8% (PulmoVista 500 ; Driger Medical
GmbH, Liibeck , Germany ) '*  EIT {5214 50 Hz ()i
AR, 1E EIT Bl B2kiC 5% S min 5, FEATHFLE
20 s BMRRBE R BRAUTER 2 s Ja il ad ol s ik
TS 10 mL 5% NaCl ¥, 1E2 s NHETERY NaCl
VB AL IR , 5 Ly AE — SRR A0 B i e R0 3l
JIFRIBABT R R 4o EIT 3l <SR & @ xf 5 4
RS WIS S AR T B AR R .
EIT BG4 AT IXEEL 4 DNRER, B ROTL
ROI2 ROI3 RO, 7EAMF5E Hr, K i3 25 Jili i < EIT
By 4 AT DRI, I 45 X s R R
Horkee AR EIT il <K F LB, 2R FH 0 J2= 123K
7345 ROT i ( XSl < ) o KR TKF )2, )
AN O DX IR 53 5310 5 SC A DA B AR A e vy b
FRANT #R, RV X1y ROIL + ROI2, 50 X 5y
ROI3 + ROI4"™' it J % ROI [y {3 8 AR, 7l s
i P 4 Y DX s Al . 4% ROT 25 53 Y DX I8 iy AH R
XA STEIE Bs . 54 R HITHEIEAH L, X8
FHPTIIE s R ROT P BHPT AR A6 Y S 0, I AT X
ISP AS ] DA N PRI BE BT ARA A T H A, BRIV G Al 1 X
OB AL AR AL E 3 MIE < ROL 2
F(ROI3 + ROM) , AP ALK S, al 4 (835 43 1

. 147 -

HAURAF-2H (o= 6) FNF OGRS m K F4H (n =6) 6
MRHE B bk Ui — 524k 5 43 [ ( partial pressure of carbon
dioxide in arterial blood , PaCO, ) 7K, DA H v B0 R 43
FLrigr R PaCO, fIRiE LM PaCO, il .

1.3 WIEsE (DS9S ABL 3% ARDS g+ EIT
I Il FE AR P/F ratio ,PaCO, Bk Il FLAR S EIT 3
M < ROI Z# (ROI3 + ROI4) fyAH M. (2) 48
5% ABI & ARDS 8l M VLA TE 00 o B
RS EIT B A B AT A B A
BI04 DRIRXKE (KK ROIT (ROI2 (ROI3 |
ROI) , #EAT LA i - (OFEE 8 <-EIT% 4 1 T3
SUBARHE T AR BR LA R (30 HE T AR R B
Qri-EIT% X R T A8 R R BR AR
RIS (B0 FETE RS R B A, O AL DL T K
S, Xof IO ] A 3 AR A 45 R o LA AR ()
VETEROIR R B ARIRIRCERETE il R D
IR < 60% $2 7~ 18 < I IAE VC B {2 35 2 A

L4 geiteedrik N Prism 9 SEit 84k e £
O o FFE IR 23 BT R GORE AR = bR 22
(x =s5) 7, 0] LEBCR AL ¢ /5. A& IE
AOTATHTE B TR 2 % CF A 3 2%, B4y
R [M(Pys, Prs) 1 2278 0 SR ] Pearson 5 Z %L
R PITE PR Z RN AR DG . P <0.05 22 A giit
R

2 FR

2.1 GBAERHE SRR 12 il T 6 i, &«
6 5], A 64(42,81) 2, A ICU iz APACHE 1T
P43 19(6,31) 43, 4 ICU sz fistfal 4 12(7,39)d,
FEBE L]y 24 (12,60) d, HEBESET: 9 9], L3 1,
B3 EIT i P/F ratio A (150 =53 ) mmHg , £ 3/ ik Ifil.
SAEPR LR 2, RAEAHICTEPR WL 3

2.2 EIT Wi ABI 3% ARDS 2535 iE <, ROI
Z A5 ki LR K F- . PaCO, (P/F ratio [ #H Pk
ISR EIT Wt 83 sk i LK -F-5 EIT i
YR TP E S ROT ZF1(ROI3 + ROM) £ 171 AH
F(r=-0.700,P =0.011), PaCO, /K3 P/F ratio 5
FfiE < ROI ZHI(ROI3 + ROI4) JCH] AR (P >
0.05), WK 1,

2.3 O AR AT ZH 0 I A KT 2 3k
MASHER S RAEAHTAGAR L ARDFFE P AA EIT
I3 A B B X 5E 4 ROT Z A1 (ROI3 + ROI4)
AR 43% (34% ,51% ) o 5 s AROK -2
U D038 e 7K P2 Bl ik L s B R AEAH S
HA R TEGE B (P >0.05) , ILK 2,



- 148 - Chinese Journal of New Clinical Medicine, February 2024 , Volume 17 , Number 2
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