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S1. 82, S3 41,440 50 5], 43 BN HI 150, 175, 200 mmHg (1 mmHg=0.133 kPa) it JEWE S ; SR J5 F:2H FEBERL S
S PO, PL., P2, P3., P4 WeH ,BE2H 10 ], 43512k H 0. 30, 35, 40, 45 cmH,0 (1 cmH,0=0.098 kPa) & 5Kk % J1 it
17 SIo eI LA R AT J5 LA RIEA T A2 i I FB A AP Ty 248 bR S L sl 12448 b . E5 R 150 Bl )
FEJG M K AAH (mlL : 87.56+28.47 L 109.38 +34.63, 1=3.573, P=0.001) FIEHAMRPE Cst (mL/emH,0) ;
27.69+13.25 1 35.87 £ 17.47, t=2.814, P=0.004 )4 0 5 Hif i 2% BEAIG, OB 14 R ( PIP (emH,0) : 24.16 8.28
It 18.63+6.67, t=2.957, P=0.005]). < i - &5 F& [ Pplat (emH,0) : 21.28 +9.14 [, 17.47+7.26, t=2.089,
P=0.032) K3l Pm (emH,0) : 13.26 £4.65 [ 10.41 £3.54,1=3.271, P=0.001 JBWCHRE R B FFes . Bl
SARATRL Cst. PIP, Pplat. Pm FEANIRINZ R 67U (0] 22 7 T4t 2= 2 L (FAH4T 5124 0.809. 0.986. 1.121, 0.910,
1.043, P {5514 0.452, 0.381. 0.335. 0.410, 0.361), 7 A [F] fiti &2 5K H& 1 [0) 22 524 e it-24 2 S (F B 503k
3.581. 5.028. 3.064. 3.036. 4.050, P {54341 0.013. 0.002. 0.026. 0.027. 0.007), HF N ZEAFIELETAE .
P L & B0, CEAR RN SR 4 F L RTRIE SRR F1 4 (P1, P2, P3, P4) il 5KZEFL | Cst 20 f i3 4L
PO V41, PIP. Pplat, Pm #8] AKT PO YE4H ; T P1. P2, P3. P4 WAL A 25 R L8172 3, FY8hIkE (MAP).,
Wik (PAP) AEASIRITR % 1 e B AN TRl 42 5k e g ) 22 3 e g i 22 8 X (W 17 e . F=0.586. P=0.561,
F=1373,P=0.264; i 5K%: F=1.313. P=0.280, F=1.621. P=0.186), i LM N ZE [ AEELZ T (F=
0.936. P=0.497, F=1.391, P=0.227) ; (> % (HR) 7EA [A) W& 9% 11 s 1] 22 5 T 4o 1t 5 38 L (F=1.144, P=
0.328), 7EA [l fiti 5 3 e 18] 2% S Si 12 25 X (F=3.297, P=0.019), B R Z | R ETEE EAEH (F=1.277,
P=0.280). PP LLER B, FEAHRIR RS T, P3. P4 WA HR W i T PO, P11, P2 SF4H (4 P<0.05).
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[ Abstract] Objective To investigate the effect of different degrees of pressure of sustained inflation (SI)

in patients with acute respiratory distress syndrome (ARDS) after lung recruitment as the result of different negative
pressure for sputum aspiration. Methods A prospective single—blind randomized controlled trial was conducted.
The factorial analysis of variance was adopted. 150 patients with ARDS admitted to the emergency intensive care unit
(ICU) of Chongqing Three Gorges Central Hospital from January 2012 to December 2014 were enrolled, and they were
randomly divided into S1, S2, S3 group, with 50 patients in each group, suction pressure varying from 150, 175, to
200 mmHg (1 mmHg = 0.133 kPa) was respectively used in each group. Then the patients of each group were randomly
subdivided into five subgroups of PO, P1, P2, P3, P4, with 10 patients in each group, and 0, 30, 35, 40, and 45 cmH,0
(1 emH,0 = 0.098 kPa) were used for control pulmonary inflation pressure, respectively. The respiratory mechanics and
the hemodynamic parameters were recorded, and they were compared before and after the sputum aspiration as well as
lung recruitment with sustained inflation. Results  The lung recruitment volume (mL: 87.56 +28.47 vs. 109.38 +34.63,
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t=3.573, P =0.001) and lung static compliance [ Cst ( mL./emH,0): 27.69 £ 13.25 vs. 35.87 £17.47, 1 = 2.814, P = 0.004
after sputum aspiration in the 150 patients were significantly lower than those before the sputum aspiration, and peak
airway pressure [ PIP (emH,0): 24.16 =8.28 vs. 18.63+6.67, 1 = 2.957, P = 0.005 |, airway plateau pressure [ Pplat
(emH,0): 21.28 +9.14 vs. 17.47£7.26, t = 2.089, P = 0.032 ], and mean airway pressure [ Pm (¢cmH,0): 13.26 +4.65
vs. 10.41 £3.54, 1= 3.271, P = 0.001 | were significantly higher than those before the treatment. There were no significant
differences in the lung recruitment volume, Cst, PIP, Pplat and Pm between groups with different negative pressure for
sputum aspiration (F value was 0.809, 0.986, 1.121, 0.910, 1.043, and P value was 0.452, 0.381, 0.335, 0.410, 0.361),
but statistical significance was found among different groups of different lung recruitment pressures (F value was 3.581,
5.028, 3.064, 3.036, 4.050, and P value was 0.013, 0.002, 0.026, 0.027, 0.007 ). There was no interaction between
the two factors. After pairwise comparison, under the same negative pressure for sputum aspiration, lung recruitment
volume and Cst in different lung recruitment pressures subgroups (P1, P2, P3, P4) were significantly higher than those
of PO subgroup, and PIP, Pplat, and Pm were significantly lower than those of PO subgroup. There was no significant
difference among P1, P2, P3 and P4 groups. There were no significant differences in mean arterial pressure (MAP) and
pulmonary arterial pressure (PAP) among different groups with negative pressures for sputum aspiration and different
lung recruitment pressures (negative pressure for sputum aspiration: ¥ = 0.586, P = 0.561, F = 1.373, P = 0.264; lung
recruitment pressure: F' = 1.313, P = 0.280, F = 1.621, P = 0.186), there was no interaction between the two factors
(F=0936, P =0497, F = 1.391, P = 0.227). The difference of heart rate (HR) in different negative pressure for
sputum aspiration groups was not significant (F = 1.144, P = 0.328), and there were significant differences in different
lung recruitment pressure groups (F = 3.297, P = 0.019), there was no interaction between the two factors (F = 1.277,
P =0.280). After pairwise comparison, under the same negative pressure for sputum aspiration, HR in P3 and P4 subgroups
was significantly higher than that in PO, P1, and P2 subgroups (all P < 0.05). Conclusion 30 cmH,0 and 35 emH,0 were
the suitable pressure for SI in ARDS patients, and they were not affected by different negative pressure for sputum aspiration.
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1.3.1  FERIES WSS R R B ASRAT BE
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B, T A HBE M Evita 4 FEHL (F5 [ Driger
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1] 25% , WA 18] 5% , I A SRR TE (Fi0,) 0.45,
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I R LA B
1.3.3 ik oKy ik K s A E A R
A, LGB IR (FH PEEP) 340N 2 AN W] 44 22
SRIGE ST ST, 1542 30 s, Il E 5K 5 45 TR E < .

IR FNE LS B kAl 5K O SE ik
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0.85;@ >3 (HR) >150 ¥X /min B{# <60 ¥X /min;
@ WBUH DR H G B E I AE, S
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HRo Horp i & sk 25 s T o « o7 FH 2 PR3k
7€ PEEP ¥4I ohfgsk i (AFRC), A T {HiE
H B TR F 9 s, N FEPEIR AT R B 14 UK /min
W E] 6 IR /min, FE— K WTAHKE PEEP H85% DL ARIE
PEEP 7£ 0 emH,O (ZEEP), il 5& it R M 5 <
WA BRI Z(ERN Y AFRC, R AR v 410 7
A P-V i & g i R b 4ERE PEEP AR K L
Al P-V AR B AFRC MR ; [RIEE
KGR A 10 ZEEP FIFER ST P-V ik, i
V&% J5 1Y) PEEP 5 ZEEP [ it Z6 7E 20 emH,0 B 1)
B (Vy), HZEAE BRI A AR L il B2 sk 28R, HoAn s
R ELFEAE T LSO i WS 1 e

il 8k 51 =V,, (PEEP) + AFRC — V,, (ZEEP) *’

1.4 GiiFeF05 vk R SPSS 16.0 Bib e85
B THEEE I £ AR (R+s) T, ]
PRATIG LR ¢ 56, W 98 i 45 W8 1 22 1] e
ORI BAR R 5 229007, STJR #5845 LU i i ¢
I B AE Ry B AR AL B DR 2 R 70T R 229347, LA

P<0.05 FnERBAGHFE L.

2 # B

2.1 WRIRTT R A PR ) 2R AR AR AL (R 1) (T
A RE WG Bl A 5k 25 B Cst PR 8 1 I 25 %
fi& (¥ P<0.01), PIP., Pplat, Pm %W mi i i 7
(P<0.05 3¢ P<0.01).

R 1 ARDS BEWIRHTIG I A H8h 2L (v £5)
B kAR Cst PIP Pplat Pm
(fs) (mL) (mL/emH,0)  (emH,0)  (emH,0)  (emH,0)

WEHRHT 150 109.38+34.63 35.87+1747 18.63+6.67 1747+7.26 1041+3.54
WRIG 150 87.56+2847 27.69+1325 24.16+828 21.28+9.14 13.26+4.65
1l 3.573 2814 2957 2.089 3271
P 0.001 0.004 0.005 0.032 0.001

2 ARDS o ZUPE P I B 38 ZR5 A1, Cst Ay fili i 25605 14, PIP
5B VR, Pplat S GE G, Pm R SGE I T emHL0 =
0.098 kPa

2.2 AR GRS SR W ) o 4 B B 5 TR

(32 2) AR % 67 R 3 41 58 % il & Ak 5 B Cst,
PIP . Pplat, Pm 253 04011243 L (¥ P>0.05).
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R 2 RFEIEGESA ARDS BE RS
WM ) 2T AR A (X £ s)

I MEIRAR Cst PIP Pplat Pm
() (mL) (mL/emH,0)  (emH,0)  (emH,0)  (emH,0)

St 50

Eibl]

87.23+9.43 2543+10.54 26.06+6.24 20.16+8.52 1441+3.75
24 50 85.09+8.55 2781+ 9.16 24.98+631 21.81+6.34 12.82+4.23
S350 89.94£7.69 2929+ 8.58 21.65+5.73 22.84+7.66 12.09+3.58
FE 0.929 1.268 2.331 1.867 1.773
Pl 0.478 0.372 0.158 0.182 0.214

e ST, S2. S3 AR 150, 175, 200 mmHg 1 EWEHE ; ARDS
N BPENTIREE ZEAAE, Cst ARSI, PIP i GEIGEH, Pplat
HGET-AIE, Pm S CH TR
2.3 SIXTERFIPIR JT2ETRAR 2 (K 3 ~4) (il
KRB, Cst, PIP, Pplat, Pm 75 A [A] fifi &2 5K & 7]
] 22 54 Ge il 2F 2 L (P<0.05 8¢ P<0.01), £ A
(R W2 B s 1) 2 S e e 2 0 X, R e A
o B R, P1.P2 P3 ., P4 WA fili sk 245
Cst ¥ 8 & /5 F PO 41 (¥ P<<0.05), PIP. Pplat.
Pm B BAK T PO WE4H (¥ P<0.05), 1 P1. P2. P3.
P4 P Z A £ bR i 2= e giit2e Lo
2.4 SIXTEF MG T2 AR R0y sEm (R 3 ~4)
MAP . PAP 7EAN AWM 1 B il 52 5 He 18] 22 5 34170
it X HR ARl &2 5K 1R g (A B 4 22 5
(P<0.05), 1M 75 AN [A] W 9% 17 1 8] 22 5 e ge i 2 2
PR BEAAAESCHAE M . PP A s, P3., P4
W40 HR B2 T PO P1. P2 W4H (3 P<0.05).
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Jili 52 K 25 Cst PIP Pplat Pm MAP PAP HR

F{E P8 FfHE P FfH PE  FM P F{HE P FM P F{H PE  F{H PHE
W% 67 0.809 0.452 0986 0.381  1.121 0.335 0910 0410  1.043 0361  0.586 0.561 1373 0.264  1.144 0.328
Jiti 52 5k P 3.581 0.013  5.028 0.002  3.064 0.026 3.036 0.027  4.050 0.007 1313 0280 1.621 0.186  3.297 0.019
W UE X KT 1.456 0201 1.478 0.193 1538 0.172  1.271 0283 1277 0.280  0.936 0.497  1.391 0.227  1.277 0.280

1 : ARDS Sy 2 eI Fa 25 A F , Cst NSRRI , PIP 9 SGEIE R, Pplat H5GE V-G TR, Pm N E YT, MAP -4 3k, PAP
A, HR A0

R4 AIF) SRR R PSRV K FE A TR IR K ARDS SR WP 2 R 8 ) 2445 A He e (vks)

a5 T [ QK a0 Cst PIP Pplat Pm MAP PAP HR
(1) (mL) (mL/cmH,0) (emH,0) (emH,0) (emH,0) (mmHg) (mmHg) (YK /min)

S1 4] PO 41 10 87.73£14.63  2538+11.64 24.84+6.38 2247+4.14 13.27£3.85 83.25+£16.38 1528£7.55 91.2841341
P1 41 10 113.38+20.14" 35.07+15.81° 17.39+£7.26" 15.05+3.84" 932+2.87" 84.64+15.49 1435+8.70 93.30+14.81
P2 4 10 112.68+£19.21"  36.62+16.19" 18.27+7.95"  16.21+3.12° 826+3.17" 85.57+1721 16.03+7.24 92.07+14.24
P34 10 111.16+20.47"  34.18+14.39" 1642+6.37"  15.60+4.09" 8.50+2.74° 86.69+16.54 17.13+7.91 104.19+15.33"
P4 4 10 11325+17.68" 33.67+1522" 17.2247.54" 17.04+3.69"  10.19+3.81" 85.10+1528 16.04+8.39 103.91+16.08"

S2 41 PO 41 10 85.73£12.68 27.16+£1237 24.18+6.48 23.52+4.87 14.85£3.96 82.96%14.67 1637£6.59 91.30£13.26
P14 10 112.59+20.11"  35.04+15.82" 18.20£7.51" 17.03+4.11° 8.6712.99" 84.27+1639 17.08+824 92.44+14.36
P2 4 10 113.08+19.67" 36.93+14.28" 17.56+7.88" 18.51+3.67" 933+3.14" 8543+16.82 1522+7.03 90.62+15.07
P34 10 11449+18.27" 3455+£1529" 16.24+6.97" 16.40+3.52" 8.52+3.19" 86.04+1528 1539+6.83 102.25+14.63"
P4 4] 10 113.62+19.74" 35.61+£16.39° 17.86+7.31" 16.91+4.33" 948+325" 85.73+16.62 1435+8.04 101.66+15.27"

S3 41 PO 21 10  86.63+£1324  2749+12.13 23.59+5.62  22.68+3.09 13.97+£4.15 8424+15.69 17.88+£7.60 91.27+14.37
P14 10 111.85+18.74" 34.98+14.66° 17.14£6.82" 16.26+3.53" 9.28+3.64" 8529+1437 1549+7.12 9222+13.80
P24 10 11338+19.25" 3324+1531"° 1635+7.28"  17.85+4.01" 8.41+3.14° 86.41+17.34 16.93+881  90.29+14.07
P3 41 10 112.60+20.43"  3528+15.19° 1591+8.15" 18.66+3.83" 959+2.83" 862441536 14.29+7.46 104.47+15.09"
P4 4] 10 11291+19.52"  33.21+£1627° 16.63+£7.52" 17.09+3.30" 9.02+3.67" 87.02+1428 13.17+8.53 103.37+15.16"

e S1. S2. S3 ZH A3 IR 150, 175, 200 mmHg RN, PO
45 emH,0 5 iR I AT HIPERTIEZ K ; ARDS S SUHERE I 5 30 25 G 1E

VPL. P2, P3. P4 L HAEL TAHN R R 5 435SR 0. 30, 35, 40,
. Cst RSNV, PIP Ry IR, Pplat /B G, Pm S E

SERE, MAP S BRI, PAP Wizl ik , HR 9.0 ; 1 mmHg = 0.133 kPa ; 1 emH,0 = 0.098 kPa ; 57454 PO W4 b4z, P<0.05 ; 5441

P1.P2 W4 AR, "P<0.05

3 3t i
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TR MRS R RPER R 1% 75% 7', ARDS
A ML R AE A B0 Rz R B A0 4SRN R 4405 it
IG5 375 A S 238 S 500 M g % it e Joi A i, &5 fek
145 AP I K 385 2211 ARDS (14 3 5 PR 2 5 s 4]
JH L F P 200 L I /DN A S % T L B LR R 5k
PEA BN A SR JeaE RO P HETA
J7 ARDS [ 5 ¥ 5 %, ANl < il AR o ad /<
AR A IR E A A (NO)
ARG T R ARDS B L
% el A LA BT R . AR R, Al
FHARZS LA BEIFAIETT ARDS 7] B i F& A 2 2 28 d
AL A TR, A RSk
Tt By ek A A4 ZE RN 5 3l S i DL R AE Al PR B Bt
o AR BRI ) R A, mT B G ok A
7R, ARDS HR B AE T AW ok o B 5 PR 2 ™
AR S L A 22 B SR ol HG B P 2 2
SRR BN | JHETE BT 48 2

ML S22l 3% ARDS H % &I AE G 7
FBZ—, T4 R S S0 AR & <GE
STUMIEG 22, R PRAIE R R OB E N, B N IRR I
S LA SR R D R B E . —, HH
14) 2 i BRI WG, A 5 il 76 1 3 AS0ORD e < T e
2 IEARSRUAE , IR X GBS A . AT R, )
S0 RS A BRSO BE H 2 e
AP 22 A RN A AE , W ASGE 0 SR R AR IR
SEIMAE OBk IR BT T ARG R, A 150,
175, 200 mmHg 7 &M J5 ¥ 0] ARDS B# iR
TSR Cst F&{%, PIP. Pplat, Pm Jh , DiHA 7R
T8 B ASHE 43 W 1) TR] B 348 2 2 il 2 2R 45473 5 () sf
W B, W e il A2 sk 5B, Cst, PIP., Pplat, Pm 55
WP 3 2 48 b 28 A R W R 1 () 22 S T G227
SCL BB LL 150 ~ 200 mmHg 67 R AS 23 PRI % £
R P B8 o fan X i 2 2 A5 (X AR e mT
PLTCRR T MBS I 1 Fe o R T ASBIFSR rh e £ s
AR /I I LAAS [] B WS 8 65 s %o it 2 233 B 174
P2 RA



* 610 -

PP FO SR BESE 2015 4F 7 A% 27 345 7 81 Chin Crit Care Med, July 2015, Vol.27, No.7

SIJ&—Fh il i AR | I AF AR IR 25T UESE SI
X ARDS A 873, il i 2 B Th ERR
SR E—E RS i K e s
FABEM SIHE S, AT H ARDS HH
5 30 ~ 45 emH,0 & ik i 14505 5K 1 RE !
FHE A SRR B N 1, [R]E PIP ., Pplat
Pm B E AL, LA R ST FIFIEE ARDS
BB AR W I i B i s 4 . B 2 5K e
FIRIINK T 30 ~ 45 emH,0 I I 72235 R A2 (AN
B A, 10 B BT84 ST A9 e 07, %P ks ARDS f8 3%
W i O P 7 2 AR R B AT AT RCR . L Ah, AH
FE R IR, SIEJIAE 30 ~ 45 emH,0 B, ARDS 3%
W2 9% J5 MAP ., PAP %5 0 emH,0 B 2% 5 A K, i HR
A AR Ak F B W 5, 56 ST K J37E 30 ~ 35 emH,0 i}
XJ I3 21y 2% 0 2 5 ), 2 St ST e AR T
BRI A RGN AR AN M B A
FE 77, EARZGXT A i 8l )25 A sgma . 35 St
JEJT8F HR BSR4 J5 R AL AT RS2 T A BT R ek
0 PEEP 300 5 s 0 34 &5 i 368 171 3t 9 2 1
i, TR, 150 ~ 200 mmHg 1IMHEE 7 5T ST 194
YRR TCRE A, W R 1 5 il A2 5K e ) 22 1] JE 32 B
YR, 16 B I % 67 FE7E 150 ~ 200 mmHg AR fB I, A
Sx PRI B K A 3 TR ST IR YT AR o

Zi b, 2R 25 IR ) 2E AL 3 2h 01 AR 4k,
30 ~ 35 emH,0 & 52t SI A AEE 7, & 0] LLA %
A A2 K R A A 7 M | ARG S T
HORSXT B3 M sl i 2% 7= A g, ST R R
5 18 B2 5K R T AN AUAS R 2 a8 il 96 1) 1 — 25 R 5K
YR 2B HR, [F] B 38 0 f 28 H B T etk (8
150 ~ 200 mmHg 1 MR , 23 %t ARDS fE IR
J&i SIRYT 0™ HERE M, SR A AR f RV I
Sk
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