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Effects of recruitment maneuvers with low tidal volume ventilation in patients with acute respiratory distress
syndrome YI Li* , XI Xiu - ming. * Intensive Care Unit, China — Japan Friendship Hospital, Beijing
100029, China

[Abstract] Objective
(V1) ventilation on gas oxygenation and reduction of ventilation — associated lung injury (VALI) in patients

To assess the effects of recruitment maneuvers (RMs) with low tidal volume

suffering from acute respiratory distress syndrome (ARDS), to assess the effects of RMs on blood pressure,
heart rate and occurrence of barotrauma. Methods Patients in intensive care unit (ICU) of Beijing Fuxing
Hospital were randomized into two groups: low Vi +RM group and low V1 without RM group (non - RM
group). Twenty —eight patients with early ARDS admitted from January 2003 to March 2004 were enrolled
in the study. All patients received protective ventilation: V1 was set at 6 ml/kg with plateau pressure limited
at 30 em H,O (1 em H,O0=0. 098 kPa) or lower, positive end - expiratory pressure (PEEP) and fraction of
inspired oxygen (FiO,) were set to obtain an partial pressure of arterial oxygen (Pa(Q,) between 60 to
80 mm Hg(1 mm Hg=0.133 kPa). RMs were conducted by regulating FiO, to 1. 00, applying 40 cm H,O of
continuous positive airway pressure (CPAP) for 40 seconds., and then resumed the previous ventilator
settings (mode, PEEP, and FiO.). This modality was repeated once every 8 hours for a total of 5 days.
Measurements of PaO./FiO,, serum interleukin - 6 (IL - 6) concentration, respiratory and radiographic data,
ventilatory parameters were obtained at baseline and for the first 5 days . Mean arterial pressure and heart
rate and pulse oxygen saturation (SpQ.) were measured before and after the RM. The primary outcome was
mortality at 28 days. Results (D After RM, Pa0,/FiO; and Pa0, in RM group and non — RM group
increased, but the values were higher in RM group, and the difference between two groups was significant
(all P<C0.05). @ IL - 6 concentrations decreased in both groups but lower in RM group with significant
difference (P <C0.05). @ Barotrauma did not occurr in both groups. @ No significant changes in blood
pressure and heart rate were found during RMs. HR and MAP remained unchanged after RM. Conclusion
RM could recruit the collapsed alveoli in ARDS. It could significantly improve oxygenation and decrease
VALI. A superimposed RM is safe, and repeated RM could also decrease barotrauma.
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10 em H,O (1 ecm H,O0=0.098 kPa) % {4 F 30 min
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(1 mm Hg=0. 133 kPa) ; ®X £k i ; 7~ i K i 32 7
% OB H 5w R RIESE , sk B i sh bk 8
J& iF 2 it 35 Bk 2 BE (PAWP) <18 mm Hg; ®H 1
@.0.@.©WEFE 24 h HFEIEHHL.
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1.1.3 HEYSA. AR EHREIS A, K
FHFFRA R/ Vi+RM 4H(RM 4); 33 BAH K /D
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1.2 BREFR-OVNRBEKWEALAEK.F -1
24 hR A BRBHESCMY), UERIEREBEE
BRAMIBES AR SHEEN T .CMV B Vr
% 6 ml/kg, FHLIHE BT Vr<<8 ml/kg; W KA
KRR BA T IE 35 WK /min; AR 35 i B AE 5L % 58
H# PEEP K%, Bl R ] 8E7E FiO,<<0. 60 B3k H b
A4 B/NPEEP K¥. QHEZH - BHHEAS:
60 mm Hg=<C3h Bk il | 43 [E (Pa0,) << 80 mm Hg;
BRITEE:-MAREHNEEEGRFRERAS
30cm H,O®, & 2~3 h 7&K Vr 1 ml/kg(Zn R
pH<7.15, MIRBERM V). HARENR/D Vo
N 4 ml/kg,

1.3 RM Ly E :OFELH RM fi4 FaEEE
|, Bk W 48 FE (SBP) B #E 100~200 mm Hg, %
(HR) W #E 70~140 X /min, i RM §7# FiO, i
F 1. 00,34 5 min [FIF 5 RM . @3 1R YL 8
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(PS)/KTBEZE 0, @% CPAP £ 10 s HEHHHIME
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Je U BRI S TR B B (ELISA) W E FLR il .

1.5 SoitsEabBE . Y A SPSS10. 0 & itk ., %
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Table 1 Comparison of characteristics of patients between two groups
@5 Y B/% Fit APACHE I 34} Pa0,/FiO; Bl 4h 35 B B IL-6
D/ ED Grts, %) Grts 4 (z+s,mm Hg) (xts:M™) (zts.ng/L)
RM 4 14 9/5 60.8%15.2 20.246.0 115.3433. 1 1.3+1.6 557. 14+ 285. 02
non-RM 4 14 11/3 67.0%15. 8 17.1+6.3 125.4445.2 0.610.8 396. 58+ 239. 81

:APACHE 1 . 2 ¥4 S8 AR 1
*2 WANKESERERGE

Table 2 Comparison of respiratory values of mechanical ventilation between two groups (x%s)

A5 AW  Vi/Wilml/kg) RR(K /min) PEEP(cm H,0) FiO, Ppeak(cm H;0)  Pplat(cm H;0) MV (L/min)
RM 4 14 6.3+1.0 25+5 9.6+3.2 0.5410.16 27.6%5.9 23.3+5.4 11.1£2.9
non -RM #{ 14 6.1+1.0 2619 8.5+2.6 0.5410. 14 26.7+6.4 21.4£5.1 10.9£3.5

E:Vr/We. BATRE Vi;Ppeak . B E; Pplat. FEE MV B4 4 <R
#* 3 MAI AR pH.PaO, . PaCO,.SpO, F PaO,/FiO, tE8 (x*s)
Table 3 Comparison of peripheral arterial blood pH,PaO,,PaCO,,Sp0, and PaO,/FiO, between two groups (x+s)

B8] A3 BB HD pH PaO; (mm Hg) PaCO;(mm Hg) SpO; Pa0;/FiO;
HEmiRE RM4A 14 7.38+0.11 76.5+18. 4 34.61+10.8 0.931+0.063 129.9+36.0
non - RM 4 14 7.36+0.08 80.0+33.1 38.5+14.3 0.92140. 066 133.8+41.54
#£1d RM 4 14 7.38+0.08 73.4114. 104 36.5+11.0 0.94140.040 139. 4140. 4044
non -RM 4 14 7.3740. 07 72.7+21.5 38.2+12.8 0.92440.064 132.4341.14
#a2d RM 4 14 7.4040. 07 86.3+22.7*4 34.4% 7.3 0.95440.030 173.2472.204A%
non -RM £ 14 7.4240.06 71.54 9. 944 36.7+ 8.5 0.93940.033 137.6130.04
#3d RM 4 14 7.40£0. 06 89.4+23.4%4 35.0+ 8.2 0.95740.031 189.6+81.94%
non - RM 4 14 7.4310.08 73.0£15. 94 37.0% 9.6 0.94540. 044 145.3+47. 34
Fad RM 4 14 7. 40£0.06 98.7+33.2% 35.1% 5.4 0.96510.026 218.8+105.5%
non - RM £ 14 7.4340.10 79.2+18.5 39.8110.1 0.95240.033 162.3450.2
#s5d RM 4 14 7. 414+0. 07 104.7428.3* % 36.0%+ 6.1 0.966+0.026 228.0+68.0"*%
non - RM £ 14 7. 4040, 07 85.1+11.9 38.2% 7.9 0.966+0.033 175.6+44.3

. 5RE A non - RM A K. P<0.05; 5AME 4 d LB 4P<<0.05; 5ARMAE 5 d LB . AP<0. 05,44 P<0. 01; S AARRIRE
W8k . # P<<0. 05, %% P<C0. 01

B4 PaO,/FiO, ek #ERE WU RM A 8%, F &
LIS 5 d B EH B (P £5<C0.05),
2.4 IL-6/KFHE(GE VD . FEIFHEMEFEY

WRLS K. E TS AARMNE.RM 485
FHEARE RM X AR, RM AT/5 HR f1F
HEKEMAPYSLEREY LB EH(FE S,

Y =-41.799+275. 368X (+=10. 991, P<C0. 05) #
Y =-30. 287+ 265. 142X (»=0. 992, P<0. 05) ,RM
55 3dJ5 IL -6 B BREK(P ¥<C0. 0D, B 5 d
it RM 45 non -RM AR EZRFTEBEFH.
F4 FEIL-6 TERGES)
Table 4 Comparison of IL - 6 level between

two groups(x=+s)

% 5 RM X} HR ¥1 MAP ¥ (x L)
Table § Influence of RM on HR and MAP (x=+s)

i (5] #HH D IL - 6(ng/L) P
#$1d RMHAH 14 557.141+285.02

non -RM 4 14 396.58+239.81 0. 229
#$3d RM#4 14 288.731+227.01°

non - RM 4 14  354.47+284.55 0. 592
#5d RMHA 14 130. 89+101. 71

non-RM % 14 339.804225.92 0. 042

H.54&M% 1dHE.P<0.0l; 5%E 5% 3d li.*P<0.05
2.5 RMZeH .- FHAHEKEGRE X KA

B} (6] ¥ (> HRQK /min) MAP (mm Hg)
RM H 14 103+16 91.6+15.5
RM /& 30 min 14 102118 90.2416.6
60 min 14 101+18 91.0%15.8
120 min 14 102116 91.3%15.7
240 min 14 101+19 91.61+17.5
360 min 14 101+15 91.9+15.7
3 3 i

AT R#FEEHSTETEH /D Ve B85H R
W, 7 ARDS HLE BT E KA E, B H T B
1k Fh v R A B S SR/ ARE.
BF 5T R B, B & i ] — %€ /K ¥ 1y PEEP, V+ #id &
BOTERC RGN EER, TEAERRER
MR ERTIFIFRYLIF B B RAE S, 2 INE BT
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B R, AR TFREREEAEEMEMRE
MAET”, HEBRERRH/D Ve SiKEHEX
it SRR IR MELL R 5k . LA K, (A BT 3L RM
+ 4y EE , B BT LA 5E B A et R T AL, i
B ARSIk Ve 8K GR IR ., R
i B RE/D Vo Z5t L% RM 857 ARDS #iE
HIT R & 2tk .
3.1 RM @¥¥%
3.1.1 MEEGHHWE - AFFRRAMEKS /D Ve
HBES Y B RER ik ¥ ARDS BEHE S . HA6E
YL ERE: ORM @I EMSEESN . FREME
fEIi Ak, M MS 5 EL R MR EMTK
AR, Fnt k& T .M TN, K
B TES/MF LA, @RM FE—E0tE, FH)
FAE o ol O B MR B A R R T A
emtE] . @A IHE AR A S BT YIS
WOGMREEEYRESE ., @R s ki E] R
RN B, BT K. B SR ESLFE
HMT MRS, mERA, EVBRES Y ENE
SR AR i, BE B KRR B VR 3h v Rk Bt i A ThiE
HEEFBIER, REBSELES, LAF N MES
R A EHSA MM EMER.

i A B4 B 7 7K e e SR P 8 Bk 43 T 38 0 8
FEFEHE, AT RS, Rk E
& RB B PaO, Ml PaO,/FiO, LK £, H
EEH: Paoz/Fioz &J—.ET Fioz XTQ%B‘J%W,E%%
H, I Rw 2 A KR E R TR FEER X,
3.1.2 X VALI AW .. HeTiAk VAL FE 5%
fe iR =AM Y A R K Vi BREHE
ML BT KA X LS ES ARG MER G
AARYRER G, AR EEN AR EHLRS
S M RGN ER A A EHG, R
A EMMIEYIRERGIBEERME T /HEM
£ B RAEFN, AEHE ARDS %1k, H 7% & 2 tn
HEREYRERBLESIEMODS), ff ARDS N
MODS W8 sh R E . R BREEN — SHWE
F RE W/ it 28 R0 L fth A 8% A4 A2 4 2 30045 , 1R T RE
FEARNLE REE TR M REL N ERE .

AT RO, L3R 0 B 2 7 Ve v A b R IR BT )
F-a(TNF -a) IL -6 #1 IL - 1B &SR FEH R TE
ARDS B3 i H St £, XEE
RENHMARERE R, /D Ve BKEBL T i
Wt EE#ER, P IL -6 KT T, £FFHE
BL.RM 4 IL - 6 KV & TF%, 8AkZ RM o] 5#:d

By v S S R = A R B U1, e b R A
i i 760 240 Ba iy 2 iz A0 A 7 5 T 4 RIS Ak » 90 i) B B
RAE R IE SR AL 2 A Ry 7= 4 L), FE— 2B W
> VALI 8 &4 . B AT , 76 K 32 AE A HAth R AEVE SRS
LMK IL - 6 WKERMREA FREMIEN —NE
ERE, SRBREMNBSAEFHMERE. Bk, &
WIL -6 B RS HAMRAESN KW IL -10 1
W% 7 3 T RN RAE IR BL TR e R T 87
BFiE MODS I EEHEFEEEN.
3.2 RMMEZLH:-XHFRFPIEREHENZ
RM, KM F| 5 RM #HXM AR A, M EH RM &
& B}E & HR .75 H B 26 , MAP .70 BA B % 31,
R RM M%) /1% 088 B AR R ma , s R A F
BEZe, ENVHRM 38, o 20— 4 SpO, T
SRBKE , KIRE 5 R N A RM B B I 8 8
L ARSI R CHELE (COTREX, B
I, RM A ARAE 2 68 5 525 , Rl B 76/ A RM B A%
FEUEEIKE . Bk SpO, WAL .

3.3 FR:MRPEESKKBEEET ARDS H
MERKBEAIHEFSERNENEEI K.
RM £ 5B 0 E B 4h 75, 3 R EE 09 B L FF R
e AP A EN T L+ 5 LB, R
RERNHELEZRRM Al BSIEZERBMES,
®/> VALL, B f% 4, W E 51T, W 24T, 15K
XRZR K DL AR S I AE A0 X ML 3 3h 2 9 B B
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