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[RE] B MEMSKEECPEEDIMENFBHIMESBEP LBKECVP) . BEBKE
(CIVP)RFAEZEEZMB M- DVPIHER. HE #2007 45 B —2009 4 5 A AR ELE KRB ACUBIAH
30 IEMARFNMESBERENS 34,425 LHK 0.5 % 10 cm H,O0(1 cm H,0=0. 098 kPa) ¥ PEEP i&
K,(4+%)% PEEPO,PEEP5,PEEP10) ; % # R 8 10 41 & 2 & 4 #1018 i 75 B 1E % & FLAE SR F1E 3t R
#H. MERE CVP.CIVP, }HH K D(c-DVP; REHE .0 % 8 3 bk E R R £ 838 3k EH TS
MR ENERIFETHEEST. 28 ORR4 CVP B PEEP 7% 1 9 8 3% i1 ,PEEP0.5.10 & CVP 4
8% (1. 340.9),(3.1+1.3),(4. 531. 3) mm Hg(l mm Hg==0.133 kPa, P #<C0. 01); fi%{ R4 CVP %k
INA B KR (6.941.3).(7.24+1.2).(8.0+ 1. 5) mm Hg, PEEP10 if CVP 8 % & F PEEPO fI PEEPS &}
(P<0. 011 P<<0.05), Pi4 CIVP ¥ PEEP A M A& ,HA R EE /T CVP., HEH D(c-DVP B
41 B B 1% fm (P $<C0. 01) ,{B ¥ PEEP 7 & A& [ X & %5, A\ PEEPO B # (4. 9+ 1. 7) mm Hg & Z PEEP10 &
f# (2. 84 1. 4) mm Hg, % B4R 8 ;3 & PEEP K¥ F,D(c-)VP 2 B<1.5 mm Hg, QR B AL
PEEP0.,5.10 Bf CVP 5 CIVP T H %4 (r,=0. 236,7,=0. 299,7;,=0. 262, P ¥>0. 05), Tfi % B A ¥4 #
K4 (r=0. 485,r,=0. 679,7,=0. 748, P #)<<0.05), &t (K7 &4+ 4.4 S mAH PEEP &% ,7 PEEP
F®Ef CVP X CIVP AR F B BAW B, i f AR ER A AR EA S FREF YL ERBREW.
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Effect of positive end-expiratory pressure on the pressure gradient of venous return in hypovolemic patients
under mechanical ventilation CAO Feng, CHEN Rong-lin, LIU Xian-fu, HE Ru. Intensive Care Unit,
Longgang Central Hospital of Shenzhen (the Nineth People's Hospital of Shenzhen), Shenzhen 518116,
Guangdong, China

[Abstract] Objective To assess the effects of positive end-expiratory pressure (PEEP) on central
venous pressure (CVP) and common iliac venous pressure (CIVP), and the difference between CVP and
CIVP (D(c-1)VP) in hypovolemic patients under mechanical ventilation. Methods From May 2007 to May
2009, 30 acute hypovolemic adult patients undergoing mechanical ventilation in intensive care unit (ICU)
were enrolled. The patients were randomly divided into three groups, and PEEP with 0, 5, 10 ecm H;O
(1 cm H,O=0. 098 kPa) levels were used respectively. Ten mechanically ventilated patients with similar
basic clinical conditions but normal blood volume were selected randomly as the control group. CVP, CIVP
and D(c-i) VP were measured and recorded at each PEEP level in both groups. The patients’ heart rate, mean
artery pressure and respiratory pressure data were also collected. The correlation analysis was used to
analyze relationship between CVP and CIVP and between the changes in venous pressure and the changes in
respiratory pressure. Results (DCVP increased significantly when PEEP level was elevated in the study
group. When PEEP was 0, 5 and 10 cm H;0, the CVP was (1.3+0.9), (3.1+1.3) and (4.5%
1.3) mm Hg, respectively (1 mm Hg = 0.133 kPa, all P <0.01). Whereas, in the control group, the
changes in CVP was small. At 0, 5 and 10 cm H;O PEEP levels, CVP was (6.9%1.3), (7.2%+1.2) and
(8.0+1.5) mm Hg, respectively, but when CVP at PEEP0O and PEEP5 was compared with that of PEEP10,
the difference was significant (P<C0.01 and P<C0.05). There was slight increase of CIVP in both groups
when PEEP was elevated. D(c-i) VP was increased significantly in the study group compared with control
group (all P<0.01). But the value was gradually decreased when with elevation of PEEP. When PEEP level
was elevated from 0 to 10 cm H,O, D (c-i) VP value was lowered from (4.94+1.7) mm Hg to (2.8%
1.4) mm Hg. No significant difference in D(c-i)VP was found in the control group. The D(c-i)VP values in
the control group were equal or lower than 1. 5 mm Hg at three PEEP levels. @No relationship was found
between CVP and CIVP at each PEEP level in the study group (r, =0.236, r,=0.299, r;=0.262, all
P>0.05), but there was a statistically significant correlation between CVP and CIVP in the control group
(r,=0.485, r,=0.679, r;=0.748, all P<0.05). Conclusion The findings suggest that it may not be
appropriate to use CVP or CIVP to evaluate the patients’ blood volume and effect of volume resuscitation in
the hypovolemic patients undergoing mechanical ventilation in combination with PEEP.

[Key words] central venous pressure; common iliac venous pressure; hypovolemia; positive end-
expiratory pressure; mechanical ventilation
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1 #R5HE

1.1 FRH%E . 2007 4£ 5 §—2009 4F 5 A&px
HENPRBEICOBKREEREESRRLE R
HEFVRESKHBREEIREN R AERE: AR
P i 27 B st R PR 2R B (i 48 FE<<90 mm Hg,
CVP<{4 mm Hg,1 mm Hg=0.133 kPa); i =
18%; LA . By OMTh R R X ik T&E L 2h
ERERXBHREZRG ALK OFBRELS
25 B, % 5 B 4 18~61 %, 15 43.5 %, Bl45,
KFRG&M 21 #,FHAEXH @ 3 6, =FAH
m 36, BEA FREBERERRD 36,

1.2 RBREH-ATFEESELAR MHEEFR;
HERNUERARAFBBEFESVCY). ZESHE
B ESHEE16~18 K/min, KB (V) 6~
8 ml/kg, & A4 ¥ BE 0. 40~0. 60, ESFHE K N
F8,PEEP J 0,30 IR HEKRF X WA LT
AN GT TR BT R BE POB kN EE
FINBOEABRER), HRELREREFTIE
WAR T8 HEARLE MR EP NS EME CVP
FCIVP, kR ECVP AT B ERENELE,
HExBE— LB EAGRR TR RN AR EE.
Y B E R RELIRE U 4 3 4, 4 B 7E ERE PR R
+imA 0.5.10 em H, O cm H,0=0. 098 kPa) &)
PEEP (4} %1% PEEPO.PEEP5,PEEP10) , # FF 1R 4%
# (RR), 1} S ¥ FE (PIP) , ¥ ¥4 ;8 /& (Pmean) . IFf
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BEHSE Ve BE/FWE CVP.CIVP. i B K
(PpD) . - 3 Bk JE MAP) . O (HR) R LR W IR
BHHFEHE B EFREENE 3K, MBAEL
5min, BB H¥ CVP EHEAEFBARE. RERTFY
E.BRETHE, RERELEMEL BB
B fB] 2 il ZE 15~20 min P, 3 MR L 500 ml/h
HEEREABEREARAEBE, KBRETE
B EEAFESHER, REREFRITBREER,
FH 3R E X 3h Bk i < 5 5 8 % PEEP 01 H AR
.

RRE &M HEEARAL TR L EE
EHERRE; BAREEN GELL4 R MAP>
50 mm Hg, HALEEELIERALE),

1.3 X RAR.EEFP 10 A 05 RE¥GIRK
BSBAE, B EAFAPEHESR 0.5.10 cm HO
PEEP, H M BERWNEH X BEHITHLE.

1.4 %iirepabs. B F SPSS 11. 0 & it 84, 2
BRUBBEREE () FR, RARX ¢t BR;
HEBkENEHESHRNEENSHETAHETHEE
S, P<0.05 REREZHH¥EX.

2 & R

2.1 HA—BER . RRARRICVP X(A.3+
1.1) mm Hg,MAP 345 (57. 0+8. 2) mm Hg. X 4
B E KB CVP H(6.74+2.2) mm Hg,MAP %
(80.5+11.7) mm Hg . BREAF 2 B ERBR Y
mFEFARLE, AERMEHTETHERLLXBRY
#, RXBHE XK AR K PEEP H CVP.CIVP,
MAP.HR WE =R H XL ERE L.

2.2 FAESUEHEFRLE(E D . RBHFHE PEEP
¥ im CVP B B3 & (P #1<C0. 01) ; % AL R A B
B ,{X{ PEEP10 it CVP & ¥ & F PEEPO #1 PEEP5
(P<<0.01f1 P<<0.05),HXRA CVP BB ERKT
B4 (P #<0.01), W4 CIVP B PEEP F+ B
I8 . 8 1K 30 41 8 %o R4 K (P<<0. 05 5F P<<0.01),
R¥4H D(c-)VP B PEEP FAEME X TR (P H<
0.01), HABPEPE i D(c-DVP ¥ & X R4A B ¥
W&, L L PEEPO g 8% . ¥4 PIP.Ppl.Pmean B
PEEP AR T B8 & A B (P ¥<<0.01),HHAMXE
BE%x%. H4 Ve . HR.MAP B PEEP # & X #
B,

2.3 MR (R 2) . KB4 % PEEP0.5.10 &
CVP 5 CIVP # LA X4 (r,=0. 236,7,=0. 299,
r;=0. 262, P #>>0. 05), ifijf X B 41 % & 398 A Xk
(r,=0. 485,r,=0. 679,r,=0. 748, P}¥<C0. 05) ;1%
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# CVP CIVP D(c-))VP PIP Ppl Pmean Ve HR MAP
A ¥ (mmHg) (mm Hg) (mm Hg) (cm H0) (cm H,0) (cm H,0) (ml) (¥ /min) (mm Hg)
YH#4 PEEP0 10 6.9+1.3 8.341.2 1.5+1.4 17.242.7  12.3+3.2 6.2£1.1 499.3+45.1 98.8+15.2 80.2% 7.8
PEEP5 10 7.241.2 8.4+1.5 L4tl1 20.445.5>  15.6+2.9°  8.141.7° 520.2431.2 107.24+18.4 76.9+11.7
PEEP10 10 8.0+1.5%  8.8fl.4° 1.440.6 25.645.3%  19.6+4.1% 12.841.3" 511.8+32.3 95.5+17.7 81.3%13.3
# %4 PEEP0 9 1.3+0.9 6.241.8°  4.9+1.7  16.9%50  14.443.8°  5.7+2.5 521.5+33.7 128.6+16.6' 57.2+ 6.1°
PEEP5 9 3.141.3"  6.5+1.5%  3.4%1.6" 19.844.1> 15.142.8°  8.8+1.4° 517.2+434.9' 127.0+14.11 58.5+12.4f
PEEP10 9 4.5%1.3%  7.3+1.3>  2.841.4% 26.743.9% 20.942.6% 13.74+1.5* 525.4+27.7 131.1+13.5° 58.3% 8.8

# . 5% 4] PEEPO H.#,°P<0.05,"P<<0. 01; 54 4] PEEPS5 W4 ,°P<0. 05,%P<C0. 01; 55 3} FR 28 & ] b 3¢ ,° P<<0. 05,1P<C0. 01

%2 CVP R D(c-DVP 5 [E J) 35 45 M R4 47

B PIP Ppl Pmean PEEP
445 ECE
r{g P ! P i P rff P
XtH4H CVP 0.211 0. 5;5 0. 312 0.08 0. 436 <0.05 0. 3-47 <0.01
D(c-)VP -0.210 0. 06 -0.226 0.06 -0.263 <0.05 -0.310 <<0.01
HRH CVP 0.451 <0.01 0.543 <0.01 0.632 <0.01 0.752 <C0. 01
D(c-i)VP -0.373 <0.01 -0.336 <0.01 -0.342 <0. 01 -0.472 <<0.01

R4 CVP 58 RE 18R 82 B & EHX, X
M4 Y5 Pmean } PEEP £ B EF#H X (P<0.05
8 P<0.01);iRB 4 D(c-DVP 5& Ik IE S 47
¥R BERMRL, WX B S Pmean & PEEP 2
B EHAHE(P<0. 05 8 P<<0.01),
3 i #®

CVP ARG RERBOEHRE M ES, W
NBESERBAEREMNEETFR REAER
PR SOBT A B8 B 9 R & AR AR, Xt B % B R
ARMEWN LR, A L0ERBESREER
FHNAACVP X FHBREMFERA—EE
%00, Marik PSR X 24 S XEGEAT TR,
ACVP Rt AR EREN N 56%. HECVP
B WME, AWK ZRH, B2 16K KR K
HEERZ—. APRAMEMNRARTRERLER
BHLWE S m PEEP E A T CVP AR LRA,
F G R MW 4347 CVP BB . i THERMAR
MBREHEMNBRERAZEY 0, B E
BRENNEES CVPHBEAB TR EX A
ZHROLEBHHMGLREARERY T UEER.
TESKENGRTENBRIK, KEFRMEFRE
T, T2 M N AR BB Bk il R B 3
B HRABRRESTRERKAERER . EFEBH
RHENFERRER I T R8I, B E
By CIVP R MM B IE .

ARRERER-OROLEBRREN CVP B
PEEP K¥ b7 8 & # & , W CIVP 54 Br L7,

BEFBERSE CVP 8E ;W HARENHAR,
S5UAHRHRENERHL., Q5 RAL
#,AE4H D(c-1)VP #& PEEP<C10 cm H,O KA
# F Xt H 4, HFE PEEP KV RAZH B/ #
#. OREBA D(c-DVP 5XFEENIERELY
ERERAX N ERER . ZEROFREEH

CVP.CIVP Kk D(c-)VP & 5 # % PEEP &f& .

nEBREANKREELERE . OEEN ELAF
KO9100 AR e 0 SRR 0 KT 17 4 R /1 - 42 G 7 B
ESBERAR FEKME R . Cakar " iE 2 5h
VERMED . EMCVP I, Y PEEP A OFARE
8 cm H,O B, M E B I M 181. 6 kPa + s « L' HEH
T 204.6 kPa » s » L™, Fujita 258 55 V0.8 i% 10 A0
BRATRERHKOLERRR NSRS YRR
&, & B Gk il B BEL g 76 1R I 25 B e B B,
ERNBL, MBS CHBIR KR, S PEEP #
HEL, MEENEELAR. 248 ERKR4
D(c-DVPHR, ZEHTFTLARB.LEXBARE.
CVP 3£ Br{EK . B 408 IR B A7 im o 1 5 I L 4 B
f&f CIVP BREARA K, G REME X HM K, RIATFE
PEEP AF .M MEAEZHF &, B CVP L7,
BHEEARLF/DHES BT EREE, KM
BFEHEZIHRESHRENACVP XL LER
HESHREEFSHRKE R, Bt xt @lE CIVP
KA CVP B AL ZBIRHE ", MKMEF
BAECVP S5HsMEkEETA B TFZOFER
mEE AR ELEE, K RA 8RB
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B M AR R BB TFARRERBIHRLD, H
B R BT R R MR, WiRE R B H—F
HEABE.

G ESFRRMERMTAN  EROERHF
VLR ES B H,CVP i PEEP KV H & X LA & 1
VEAE AT SR HE B A WD 2 W IR B R Al CVP VA 1
FERENNASEEILEWMER, MHEEME
Ha %t R4 B B K, %t 5t CIVP kU CVP B
FRUERBAEW ZEMKREERBEAELE
BERRHREEREHR.
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BA¥EREMKEENANRIBEEEA BIHMGBD RIS hZ AWK R EST TR, RAEHEEKEE
Sk A S BRI SE BT {8 HMGBI itk fisg B B L AR =Y R & RAGE) M KBS BB AT RN R EEEE.
IESEARNNBRAESESEENHER. FREARE Wistar KRG EHFRLELNERBERE, TR, RF
BRAWREBFRAANEGFNEHAARMMDENBIARSER. TR EHFALEHEL T HMGBI ik 4 h .4 F
RAGE $itk 8 h, %5 R % 3, R /G I 3 A8 UL th 8L i HMGB1 S 3UR LI % /1 %8 .84 F HMGBI $i kM RAGE $Hi ik gk 8
EMEXAHER, B 5AAABRE ML, ZFWKEEN RAGE Hi kT BB HMGB1 &R5. IRARA N . EHFHE
MR 4 HMGB1, /& 1 7+ % L% HMGB1 K ¥ ,HMGB1 15 41 g % 1 % 44 (fu RAGE)Z & RIEEA RN B FH g N
¥38 , i HMGB) #1 RAGE #4851 FI RE B vl B R £E At IR L Sh RE TS

# % £, %% 8 (Crit Care Med),2009 - 07 - 20( . F18) ; 48 &k, ¥ &

MK BABRERBBEOEARIEHBRERGMKERE

UENPRREA SUBKEKBRHEIBRTRAGE - ENER . BHS KT AN ERFOERED RERATNIER
WFRMARE. BERTHREEN T THA. MI1H Wistar X BB M ZE ¥ 1931 B E% R 35 mm Hg(1 mm Hg=
0.133 kPa) , 3 BEHL 4> 9 7L B Ak i ¥ 41 (LR , 33 ml/kg,n=7).3%HS 4 (10 ml/kg,n=7)F 7. 5%HS 41 (4 ml/kg,n=7),3t
TR MG BE,n=5). MEEHREREE BN —EEESGETARMAA. 7 4h 5, MOFHTERK RN
B HE F-a(TNF-o) M HEA R-6(L-6), R NG ASGEFTALRBERE. FREZHN. EH 1 h HS 4 F 5K
EXFLRA.BEELHASHE., HSAHMMEA TNF-« MIL-6 K FXBEELR, HWHABHKT LR A(P 1<0.05). LR4
i fo B A SR 18 R B & 3%HS A A 7. 5%HS AP E RGN P4 (5. 7£0. D4 (2. 110. H 43 (2. 710.5) 5+
B R4 4 B8 (5. 940. 6) 43, (2. 040. 6) 4 F1 (2. 3+0. 4], HRARINF K MEAKTE UL & 3%HS HTHEEKF
RS ERGFATIGERERN, RESEEKE HS HR M &AM

%% 2 ,%% A(Am J Surg),2009 - 06 - 10(&F &) ; A &, FR



