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Effects of mechanical ventilation on respiratory function and hemodynamics in patients with acute respiratory dis-
tress syndrome under the guidance of transpulmonary pressure WANG Ying-qiong, SHI Hui-fang™ , HE Hai-wu,
WANG Qiu-ting, CHEN Xing-feng, CHEN Ya-hong, WANG Mao-ze. Second Affiliated Hospital of Hainan Medical College,
Haikou 570311, China

Abstract Objective: To observe the effect of mechanical ventilation (MV) under the guidance of different transpulmo-
nary pressure (PtP) on respiratory function and hemodynamics of acute respiratory distress syndrome ( ARDS) patients.
Methods: A prospectively randomized controlled study was conducted on 72 patients with ARDS. According to the random
number table method, the patients were randomly divided into observation group (n =55) and control group (n=17). Dif-
ferent PtP was calculated according to different set of positive end-expiratory pressure ( PEEP) and intrathoracic pressure
('measured by esophageal balloon assay). In the observation group, PtP was set as 10, 15 and 20 cmH, O, respectively, and
MV strategy was executed. The control group developed the MV strategy according to the comments of ARDS cooperative net-
work (ARDSNet). Respiratory mechanical indexes and blood gas analysis results at 1, 24, and 48 h after MV were ob-
served, and blood flow mechanical indexes at each time point were monitored using pulse indicator continuous cardiac output
monitor (PICCO), and MV time, RICU hospitalization time and 28-day mortality were recorded. Results: After treatment,
the respiratory function and blood gas analysis indexes in the two groups were improved, but there was no statistically signifi-
cant difference in respiratory function and hemodynamic indexes at each time point in the control group (P >0.05). After 48 h
of ventilation, the lung volume, lung static compliance (Cst), airway peak pressure (PIP), airway platform pressure (Pplat),
positive end-expiratory pressure (PEEP), Pa0O,, PaCO, and Pa0,/FiO, in the PtP20 cmH,O subgroup in the observation group
were significantly higher (all P <0.05), and MAP, CVP and CI were significantly lower than those in the control group (all P <
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0.05). In the PtP10 cmH, O subgroup, lung volume, Cst, PIP, Pplat, PEEP and PaO,, PaCO, and PaO,/FiO, were all sig-

nificantly higher than those in the control group (all P <0.05). There was no significant difference in the hemodynamic in-

dexes between two groups (P >0.05). The MV time and RICU hospitalization time in PtP20 cmH, O subgroup were signifi-

cantly shorter than those in the control group (P <0.05). There was no statistically significant difference in 28-day mortality

between the two groups (P >0.05). Conclusion; When transpulmonary pressure is 10 emH,0, MV has good respiratory

function and ventilation effect for ARDS patients, has little impact on hemodynamics, and is a safe and reliable protective

lung ventilation strategy.

Key words Transpulmonary pressure; Mechanical ventilation; Acute respiratory distress syndrome; Respiratory func-

tion; Hemodynamics
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PtP10 ¢cmH,0 74 . PtP15 ¢cmH,0 W 4H7E MV [} [a]
RICU B it ] 75 i 5 X6 BR2H A 22 S 0 Ge it 27 i
X (P>0.05) ; PtP20 emH,0 W41 MV i ji] 5 RICU
A B R B0 BRZH B i 4 %5 (P < 0.05) , WK 5,

i

5| S IR ML A S fii 453 473 11 PR 28 32 B2 G —
JEH T ARDS S5 35 A 5 ot ok 2L WA A 3k 288 il 34
R EY i RZ T 5 55— R BE A LR E
SAPEAT I R M s S R B, TR R B0 g
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A ARDS SBE LR R m A T 0 R R/

k1 24 EF KRR (% £5)
R () ¥ APACHEINl  jkd  AMBE BFH W ARk
20 5 B ——— & o Fi¥d i3 %K1 B R &
ook (%) (%) () (m) B () (#)
HLEL LA 55 30 25 57.9£2.6 20.1+4.4 19 14 11 6 5
PtP10 emH, 0 I 28 19 9 10 56.5+3.1 19.6+3.7 7 6 3 2 1
PtP15 cmH, 0 28 18 11 57.4+2.9 19.2+2.2 7 4 3 2 1
PtP20 cmH,0 .41 18 10 58.1+3.3 20.4 +3.5 5 4 5 2 3
*F 848 17 10 57.2+2.8 19.9+3.8 5 4 5 2 1
£2 LABFETRHAFHEATEK (% xs)
s 3 4 ik 75 AR Cst PIP Pplat PEEP
(mL) (mL/ emH,0) ( emH,0) ( emH,0) ( emH,0)
YL
PtP10 emH,0 &40 19
1h 86.5 £13.6 12.2+3.6 3.5+ 21.7 +4.3 6.6+1.8
24h 113.7+17.3" 15.7 3.3 33.9 +3 25.7 £4.9 14. 9"
48h 117.6 £17.2" 16.3+4.4" 36.4 £2 25.8+5.7" 14.7+4.2°
PtP15 cmH,0 &40 18
1h 90.1+12.6 11.7 3.7 32.2£2 19.7+4.9 6.7 2.3
24h 115.8 +12.3" 18.7+4.4° 34.9+3.3 28.6+3.5" 19.5+4.3"
48h 120.2 +14.7" 19.7 £3.7" 38.6 +4 29.7 £4.3" 20.3+4.7°
PtP20 ¢cmH,0 &40 18
1h 94.4 +12.6 11.3 £3. 32.7 2 20.6 +4.6 6.8+1.9
24h 117.9 +15.6" 21.8+4.6° 35.8 + 33.7 +4.4° 22.7+4.8"
48h 120.7 +14.7" 23.6+3.6" 39.7 + 34.5+3.7° 23.5+4.9°
*t R 28 17
1h 91.3+£10.7 11.7+3.4 31.4+2.3 20.1+3.5 .5
24h 94.5+11.3 14.0 +4.3 32.8+3.5 21.8+3.5 +2.2
48h 98.7 £14.5 13.124.7 34.8 +3 21.9£3.5 6.6+2.1
55 A PR LA R B Sk 4R, T P <0.05
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k3 2LUEFLANMERLE (% xs)
43 el Pa0, ( mmHg) PaCO,( mmHg)  PaO,/FiO,( mmHg) Sa0, (% )
I
PtP10 cmH,0 .41 19
1h 55.1 % 43.6 +5.5 132.6 +17.4 90.7 =
24h 57.7 4 43.8 +6.4 166.7 £19.2" 92.2+5.5
48h 62.7+3.9" 45.5+6.7" 183.5 £16.4" 95.5+6.8
PtP15 emH,0 &40 18
1h 56.1+3.8 43.4 6.3 133.7 £18.2 80.3 5.5
24h 57.6 £4.1 46.7 +4.5" 178.5 £16.6" 93.8+4.9
48h 64.5+3.9" 47.7 +5.4" 188.8 +17.5" 95.2+6.9
PtP20 cmH, 0 &40 18
1h 55.2£3.6 45.1 4.3 134.0 £15.7 90.8 £5.2
24h 59.2 ' 50.5+6.9" 211.1+20.4" 93.3 4.6
48h 62.2 + * 55.1+7.67 220.9 +30.8" 95.5+6.2
el 17
1h 54.3 £4.0 46.0 +4.9 137.7 £16.9 80.7 £5.2
24h 55.3+3.5 42.6+5.4 154.5 £15.2 91.3 =
48h 58.6 3.2 38.7 4.9 179.7 £13.9 93.4+5.8
7% . 5 xR 4L AR R B R) S B4R, T P <0. 05
k4 2HEH MR FAT R (% £5)
28 %) 1] HR( &/min) MAP( mmHg) CVP(mmHg) CI(L/min x m*)
PIR-&:}
PIP10 cmH,0 .48 19
1h 102.3 £11.9 71.9 +6.5 9.6+2.3 53.2 +30. 1
24h 98.7 +12.6 66.2 5.4 9.3+2.5 62.1+21.6
48h 99.6 +13.4 65.78 +4.75 9.38 +2.85 65.43 +34.25
PtP15 emH,0 &40 18
1h 99.5+13.1 71.7 +3.6 9.5+2.5 60.1 £26.7
24h 100.4 +15.9 65.4+£5.3 9.5+2.5 55.8 +35.5
48h 101.9 +13.3 68.3 £4.8 9.1+2.8 51.7 £25.4
PtP20 cmH, 0 &40 18
1h 98.8 £16. 1 70.5 £4.3 9.5+2.8 63.2 +45.0
24h 103.5+12.4 60.7 +5.8" 9.3+3.1° 61.7 £21.5
48h 99.6 +14.4 58.8 +6.5" 9.0+2.6" 47.6 £24.4"
el 17
1h 100.7 +15.2 70.1+4.5 9.6+2.8 60.1+24.4
24h 99.9 +12.5 67.7 4.0 .6+2.5 61.3+£27.3
48h 98.8 +16.2 69.8 £4.7 9.4+3.0 68.5 £35.4

iE . 5 AT BB 4EARF) B i) & b4k, C P <0.05

£5 24 E# RICU f ik it e MV B 7] \28d /g 2 %t 3¢

MV ifla] RICU 4£F% 28d Jmse &

27 BT W) (%)
YL
PtP10 emH,0 &40 19 7.2+3.1 11.3+2.7 21.05
PtP15 emH,0 48 18 7.5+2.9 11.8+3.4 22.22
PtP20 emH,0 &40 18 4.8+1.7" 7.5+£2.4" 16.67
bapica: 17 7.7+3.6 10.9+3.3 23.53
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ml/kg BIALHE AT FRAE ARDS Bk PE 33k 22%
A T L, BUAGE e VAT ARDS Y], o 2 i
I 5 FER P 2 . PRIEAE MV SR TR 5 A3 1)



WRLASEEREAE 2018 48 524 % 55

OB RSk S A AR, TR AL
FiE kiR PEEP SR ARAFAN ] 0 <l s 7, T8 i<
I 55 R 5K R AC . iy sk i &)
P HLAHGE s 45 T 1) PEEP 5 Jig BE X il 1) e g 2 []
ZH N, e E X6 it 5k 1) F 3 FATTRR Z 2 PP, PEEP
AT DASE S WP LA S A B, 6 s oA R I R b — i 3
AR R T 1/3 1 R R A, B ETE A A
IR TR AT A N R R S B R T
®Y,

PRI b, 38 5 R B PEEP F1I A5 114 kg Jes 1 31
5 AR S I i) AR A48 5 MV 1 — T 4
B, A3 Y PP AT DU A T 22 1 25 6 it v T, 3k o
Dyttt BE 45k, BUS P 2 2 (] A0 B A A
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F 28d st , H PEEP S50k 5 i N s 1y
TN 55 A PRI I R 8 8 TG ¥ 3R A5 1 2 1) 15 il
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ARG PP (35 K, 835 W IR 30 ) 248 bs S i<
AT A RS B I 2 B 48 h J5 PtP20 ¢mH,0 i
LMV B 1248 5 X B LB R B d (3 P <
0.05) ; BRI M17E PP >20 emH,0 B, B8] LA
IR GE BB R DI RE (B LR 3 fr 2 i gk,
Sy il Rl DAk S A T ER kR . AR
B, PtP10 emH, 0 W 4H 7E I8 S 48 h J5 I 8l 712438
P55 M s R W A0 T X B2 (4 P <0.05)
M B J1 248 5 0 R e 22 SR e g it B X
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