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(MABP) . 8K E(CVPYRISGEE A KW, EHRFAREHES PRVCV)H PEEP £ 0.5.10 #
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SESIME S XS PC -SIMV+PSV)%& 60 min; WL 4 F PEEP /K 3 F1 55 # 38 S X T M i 35 1 2 #0
aSRBE EERNEL. R FARKFPEEPRHFBHEARGEEESHEE. FHSEE.CVP & MPAP
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B ELRETENE. FHFBESEXBENHALRS HEEBTURERBE S EERHLEERW,
i NEONMABZEREARBETELZERGEE, FTREERSREBRSIRNERA 5 cm HO MK
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Impact of adaptive positive end expiratory pressure and mechanical ventilation on hemodynamics and oxygen
kinetics in post - liver transplantation patients LUO Xian-rong, ZENG Guo-bing, LIU Shu-ren, REN
Chang-fa, YU Zhou-yao. Centre of Liver Diseases, 458 th Hospital of PLA, Guangzhou 510602,
Guangdong s China

[Abstract] Objective To determine the impact of adaptive positive end expiratory pressure (PEEP)
and mechanical ventilation on hemodynamics and oxygen kinetics in post — liver transplantation patients.
Methods The study included 11 patients who accepted mechanical ventilation after piggyback liver
transplantation. Swan - Ganz catheter and radial artery catheter were used to monitor the cardiac output
(CO), mean pulmonary arterial pressure (MPAP), meanarterial blood pressure (MABP) and central venous
pressure (CVP) and airuay pressure. After transplantation, PEEP of 0, 5, 10 and 15 cm H;O (1 cm H.O=
0. 098 kPa)was instituted to support the ventilation alternately . After 30 minutes, pressure regulated volume
controlled ventilation (PRVCV) and pressure controlled synchronized intermiteat mandatory ventilation +
pressure support ventilation (PC — SIMV +PSV) were used to support the ventilation alternately and the
indexes of hemodynamics and oxygen kinetics were analyzed. Results The data showed that differences
existed in peak airway pressure, mean airway pressure, CVP and MPAP when different levels of PEEP were
used. These indexes were significantly higher in PEEP of 15 and 10 cm H;O than those in PEEP of 0 and
5 cm H;O. There were no differences in pH, partial pressure of carbon dioxide in arterial blood (PaCO;),
pressure of oxygen in arterial blood (PaO,.), arterial oxygen saturation (Sa0;), oxygen delivery (DO),
oxygen consumption (VO.) and oxygen extraction rate (O,ER) at different levels of PEEP. The airway
pressure was significantly lower under PRVCYV pattern than those under PC -~ SIMV +PSV pattern ((8. 78+
1.53) cm H,O vs. (11. 644 3.30) cm H,O, P<C0.05). There were no differences in other indexes between
these two mechanical ventilation patterns. Conclusion These date suggested that a low level of PEEP
(5 cm H;0) during mechanical ventilation should be used in post - liver transplantation patients in order to
decrease the influence of PEEP on systemic circulation and hepatic regurgitation. PRVCV could be a more
suitable mechanical ventilation pattern for patient after liver transplantation.

[Key words] positive end expiratory pressure; pressure regulated volume controlled ventilation;
pressure controlled synchronized intermiteat mandatory ventilation+-pressure support ventilation; pressure

support ventilation; liver transplantation; hemodynamics; oxygen kinetics
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K. RAEHAFTERESESPRVCV), EFR
SR ARER KT R ARKE (FiO,) Rk 0. 457,
KAV B E XX F k% PEEP % 0.5.10 &
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2~5pg + kg™« minT', FERIEIRE B WL,
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PSV) % 60 min Af CO,MPAP ,MABP 5 & /1
AL, FEIEREH OR R EFRESEE, 515
BIBUES 5 MR B TFE. FEHmBEkX
B & 8 Bk ML BEAT 04 47, B Ak L E Hb & &.
PRVCV B2 E X . 8 E 500~600 ml,F
EHHHE 12 W /min, % : FEH 0.35 : 0.65,PEEP 3}
5 em H,O,FiO, K 0. 40, i & R FE X- 2 cm H,0,
51 EBR 35 cm H,O;PC - SIMV+PSV K& ¥
WERH:SIMV #E S ZE 10 K/min, PSV E A1 K
10 cm H,O 9%&%‘&@ PRVCV, EEL‘JJ:’A:EHT

H DO,. VO, fM1O,ER H. AR B Z EEELYH
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2.1 R[] PEEP K¥XF & 3645 & M

2.1.1 A[F PEEP XML 3 f1#WEmWMGEGE 1): 4
PEEP 35 0 #1 5 cm H,0 Bf CVP #l MPAP £ %%
B F (P $>0.05); PEEP>10 cm H,0 Bf,CVP
il MPAP ¥ 8 8 & F PEEP 3§ 0 1 5 cm H,O Af
(P<C0.05 8% P<{0.01); H PEEP 15 cm H,O B
CVP #l MPAP & % % T PEEP 10 cm H,O &f,
MABP #1 CO B AREE PEEP H &R, EARF

PEEP /KF[6] b8 2 5 T 8 3 1 (P #1>0. 05).
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Table 1 Changes of hemodynamics at different

levels of PEEP in 11 patients (x+s)

CO(L/min)
8.87+3.57

PEEP  CVP(cm H,0)

0emH,O 8.254+2.34
5¢mH,0 9.3542.83
10em Hz0 11.7742. 13%#
15 em HoO 14.8443. 03% &%

¥ .5 PEEP 0 B IL$ . * P<<0.05,% P<C0.01; 5 PEEP 5 cm H;O
B HEE * P<<0.05,2 P<<0.01; 5 PEEP 10 cm HoO B It %%
OP<0.05,%P<C0.01;1 mm Hg=0.133 kPa

2.1.2 A PEEP X SEEAKRM (K 2): MH
5 cm H,O PEEP J5 i W I F 2508 3 3 8
% T PEEP 0 i}, H PEEP 10 cm H,0O Bf B4~ S8
EAEYE T 5 cm H,0 Bf,PEEP 15 cm H,O B} 5
ARBEEAEBYE T 10 cm H,0 B (P ¥<0.01),
£2 11 HEBEFRFPEEP kK ERSEEATH L5
Table 2 Changes of airway pressure at different
levels of PEEP in 11 patients (x+s)

MABP(mm Hg) MPAP(mm Hg)

80.03+25.84  15.00+4.20
86.52+ 7.22  16.2044.31 8.15+2.69
84.59410.16  19.0445.24* 7.7842.65
82.00+13.54  23.024+3.49%20 7.73+2.74

PEEP S E (em H:0)  P#HSEE (em H,0)
0 cm H,0 16.73+3. 94 5.95+1. 70
5 cm H,0 22.58+3.41% 8.93+1.42%
10 ecm H:O 28.22+2. 88%4 14. 4440, 81%&

33. 653, 14%A% 19. 1410, 98* A%

¥ .5 PEEP 0 B} B, % . % P<C0. 0135 5 PEEP 5 cm H,O B i
$¥:4P<<0.01; 5 PEEP 10 cm H,0 B} H,# . ¥ P<<0. 01

2.1.3 A[E PEEP X3k ML (& 3): h
PEEP<C 15 cm H,OB8f %} pH. 3h jk i — & 4L 5% 2 &
(PaCO,) ., 3h ik L 4 43 & (PaO, ) F1 3h bk ML 4 # 1 BF
(Sa0,) ¥ TG B (P #>>0. 05),

2.1.4 A PEEP XA ARBMAN 1 ¥ K Em

15 cm H:0
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(3% 4) .} PEEP # & ,DO0,.VO, & i K& {%,O0,ER

AN, HE 5T B EH P $>0.05),
%3 1158 %EFE PEEP K ERFIBRMSEL x+s)
Table 3 Changes of arterial blood gas at different

VO, 1 OER £ R T B E M (P #>0.05),
®7 NBERERHEREIEODSEREL G
Table 7 Changes of arterial blood gas at different

ventilation models in 11 patients (x-+s)

levels of PEEP in 11 patients (x=+s) ESEA pH PaCO,(kPa)  PaOy(kPa) 840z
PEEP pH PaCO2(kPa) Pa0,(kPa) S0, PRVCV 7.524%0. 074 3.664£0.53  20.2245.22  0.992£0.004
CemP0  7.55940.071  3.4140.52  22.0044.76  0.9940.004 PC-SIMV4PSV  7.51540.052 3.904£0.36  21.2545.14 0.993£0.003
SemH0  7.53640.075  3.5840.73  2L.02£4.88  0.99240.005 #8 1PIEEFEMESEANERFDALHEL G+s)
10 em Hz0 7.54040.067  3.6840.49 22.0144.26  0.993:+0.005 Table 8 Changes of oxygen kinetics at different
. . L6040, 22. 6844 . 99340, 004 . ) -
SemB0 75962001 360058 Bte80  0.993% ventilation models in 11 patients (x+s)

#®4 1158ERE PEEP K EHERMUINFTH GEs)
Table 4 Changes of oxygen kinetics at different
levels of PEEP in 11 patients (x+s)

PEEP DOz(ml* min=1 + m~2) VOz(ml * min~!+ m~2) 0ER(%)
0 cm H0 605. 8+210. 6 110.0437.0 19.5413.7
5cm Hz0 560.2+177.7 103.5£31.3 21.5411.8
10 em H,0 529.4+180.0 99, 3430. 6 22.8414.0
15 em H;0 533.61+183.3 106.9433.9 24.2414.4

2.2 ARESEANF R
2.2.1 PRGBS MG s a (R 5):

PRVCV 5 PC - SIMV +PSV % # i@ S KX T A

CVP,.MABP.MPAP # CO b £ R K LB E K
(P ¥3>0.05),
#5 NHREFHESARAFODRINFEL G
Table § Changes of hemodynamics at different

ventilation models in 11 patients (x +s)

BEHER CVP(ecm H;0) MABP(mm Hg) MPAP(mm Hg) CO(L/min)
PRVCV 9.2743.16 89.21+ 6.96 17.46+4.96 7.6242.09
PC - SIMV+PSV 7.7841.92  92.88+10.05 19.72+£5.68 7.26%1.93

2.2.2 BRABSEAXNSKEENWERGE 6.
PRVCV 5 PC -SIMV+PSV B ES KR KR
1 0 B 2 5% 0 B 3 (P>0.05), M PRVCV
i i) 358 K B B F PC - SIMV +-PSV i, 2

BH BEHEP<0.05),
£6 1NGIBERHESERANSEENTLGES
Table 6 Changes of airway pressure at different

ventilation models in 11 patients (x+s)

EAER SHB¥E(cm HO) F#HKIEE (cm HO0)
PRVCV 22.11%3.01 8. 784+1.53*
PC - SIMV-+PSV 22.3544. 27 11.6443.30

#.:5 PC-SIMV-+PSV #= % . * P<<0.05
2.2.3 PIAE AR XS LS SRR B W
(3 7):PRVCV 5 PC - SIMV +PSV 7 # =, it
# pH.PaCO,.Pa0, # Sa0, LK EFH L B EH
(P ¥>0.05),

2.2.4 FREBSKAXTERBEBINFER 0GR 8):

PRVCV 5 PC - SIMV +PSV #HF & = i B DO,

BEHEA DOz(ml » min=' + m™2) VOz(ml» min~=!+ m~2) 0:ER
PRVCV 599, 214212, 25 94,55439. 14 0.19140. 130
PC-SIMV+-PSV 573.131185.03 96. 22453, 86 0.19640. 144
34 #

3.1 £ 1£ PEEP ##.Saner £ iH,10 cm H,0O
PEEP 1] B B F1 & CVP, i xf MABP #i CI £,
xif s L B MR A i, 3 4 TC B2 v 3R OR F B A R R A
PEEP>10 cm H,O B X} filifE 35 #1 CVP F B B &
Ui, ELFE PEEP K3 EA B A HRERE
7R,5 cm H,O PEEP %f CVP # MPAP T H & %
0] s 45 3 A <<15 cm H,O #) PEEP X fT %% 48 B 3% &
EHRRERB A XTHEEH. FTHEHEBEERT
AFFAERARB R L, Rk ¥ Fom i G
% [ [ AT 2 35 A B 3R ML 25 & .CO i & , 3 7T B
1 &K F #) PEEP Xt (R B SF FE R sh h =M E
0., Krenn &2 8, FREARRBMNH<10 cm H,O
PEEP X ifi i sh /1% WA B W . R0, B FAERY
FREEHGEERINBR AWNEARHAE
CO™®, WE K X Al 5| & it i 45 . i PEEP 18
G FESR I A ) 8 T L FE BT B o A i
S 35 i B BEL g 3% i, 5 1R B 3 Bk EE (PAPY A&, H
K& PEEP K- Ft &, Mile N E it — 5, 518
PAP B EH B, #RFBHEEHEARENA PEEP
A BEEREES B, FBEBREREERX
R EMEHS cm H,OR KK PEEP. [lE R A/
F B2 O RS2 % W W BB 15 cm H,O K FE X
T # PEEP & 483 R BBl S mEm .,

3.2 BEESHERMERE.PRVCV TIEEHEE
SHET R B F S 4 ROIRE TR, S
i 7 S R R R RIE R BRI R R
BT -RKESEXRIFARASKBEITHRIES,
A ABERBERSENKFCGEFRAETEEY
7594 » 18 a4 YR P R AR 5 WU BB AN R R, 1 SE B
SEBESHRPBSEMS. AEANBRET . BSEE
EVRHEENBRER S REEAERMEREHE
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SEMEXWER. VEFSATHSIEIIFTR.
E S B AT BREERHKRESFRZEE E
WP, 3 O BOE ] R Al SRR R B R
K, BEFBHFIRTLESKFF.SIMV 2HA
EBXRBEWRMAETFR , ERBEWRSAN
MERS R, PSV R—FMESHIUBRHNRSE
FAKRPRBGPBERSHAAIWBRLXIFIR, BF
5 B8 X MR SR B B R R R, B TR E
KX HER SIMVAPSV R H RS ES I,
SIMV 5 PSV 4 W RIEH KBRS . G/ A4
BA MR M 3h S R AR R R,
PRVCV E R P HSEE B EMT PC - SIMV +
PSV # ;T W #M# X mABP,mPAP, CO, PaO,,
PaCO,,Sa0,.pH.DO, . VO, LB L IT¥EE XL,
WS PR E X, REFRMUERIER,PRVCV
B 7] 883 i DO, F&K VO, , BIFBHEASE W R X #
MBS ERREE TR, 5 PRVCV K K,

10 ¥k /min SIMV + 10 cm H,0 PSV # & %t CO,
DO,. VO, K A R mWE T/, HHEIERXY
TR BHEAE PR, EMH PC -SIMV+
PSVEELERENTESHEBN RS,
BEH .
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BEERESZSMEACHEBEREEFRRBEADLHEEHNBEGFLZE. REHEAZEWAT KEHREGRES
HACSE5ERA LR EYRERESE MODSIKER., i14H T 2002—2005 FABEK 38 AlREHGE A =409 SRR
(TBSA) . HARHEER ARG EN R, AE 0NN IR ¥R #E0m. FUEERIERREA
EsMEP 208NN EOAMRAE-SAL-OMIL -6 K EZIERBENRGIESAFHAUREERITHS . ERE
R3S PHMAHNREDE LWHERGE Q2918 Dh XBABARE. X 14 AIBHE WM R ¥ SBEHT AD £H)F
o, AIER AN EM 6. 6+11. 2)em H,O0(1 cm H,0=0.098 kPa)REZE (19.8+9. 9)em H,O, B KB K E M (51. 4+
10. 5)em H,O BE % (31. 847. 0)em H.O, LA R IEFRAEE E 2 M (51. 3+ 18. 3)mm Hg(1 mm Hg=0.133 kPa) A £ (73. 9+
13.6)mm Hg B8 {583 ACS B E R L AD 48, HBE 2~3d ARG ESAFRESEERESNRAEER I SHE
ARENEEREME IL -8 KFE3d RFEE M. HREAN KEAREGEHEARELIRELHEERTURER
M F B S A AR BT S R S 4 F MODS AKX i3 IL - 8 K¥HH.

B 4d, %% § (] Trauma),2007,62(6):1365 - 1369 ¥ &H, FR

EREEERHAER. QAKRN K- 6 MK C5a iBITIREAE

BREBEN, NEE. QAN E- 6L - 6)FEME Coa & RAE R KK B A E A RMMFER, KERE B REEL
i EBERBEER EEAT. RIEEEEERETEIERSEEERERMJA) FH R MEEOLEZAER.IL -6 1 C5a K
T, T UREBARANE N EMBEIENTRER. ZERAAAT BAFEREBESHREBERERYE EERAXR
MR L, P 11 ARECEHERG7.812. )% . AR E S B ERRETSRAE [ (APACHE I1)#¥4(23.7+
Le)FIEZTIAWIT 7.5 h/d, BEBIT S5 GRA 2ZARBZIAWMTEEAINE., WERE NGO MMM ELHR-DR
(HLA -DROFFRR (R B AR AMM AEIE U R E S RERMARECEHEHLNER. SRET - EEZRIARB
FHIL - 6 KF M (361. 7+ 116. 0O ng/L BEZE (38. 2+ 15. 2)ng/L(P=0.02),C5a 7KF M (297. 6 £ 43. D pug/L FEZE (79.2+
14. 5)pg/L(P<C0. 001) s BB F ¥ C -R B KFEF 7 d APACHE I 843 ¥4 B 4 B {IE (P=0. 004 F1 P=0.0001), ¥&IT
2 W R B B 40 B HLA ~ DR 3235 A%t B4 B B4R & (P<<0. 0001) , (B B o 1) S FE BE B B E 69T /5 HLA - DR F535 %M
(4 993. 61 162. )4+ F /M F+ E (15 295. 3+2 197. )4+ F /4188 (P=0. 002) ., HHHFFTH AN 8 st B 1E TA 3 [ 6 FRAE
TEFNBE.IL - 6 1 Coa KW HEWRIT, TEFAZMAMPBEEIKRE, REHEWIVRER 0B ERENIEISIN AR
TRETHHFE.
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