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Abstract

Septic shock is a syndrome characterized by multiple organ dysfunction due to systemic infection.
It is one of the common causes of death in Intensive Care Unit (ICU) patients. The main clinical
manifestation of septic shock patients is hemodynamic disorder, so accurate hemodynamic as-
sessment and rapid and accurate fluid resuscitation are very important for the treatment of the
disease. PiCCO (Pulse indicator continuous cardiac output) is a new hemodynamic monitoring
technology which combines arterial pulse contour continuous cardiac output monitoring and
pulmonary heat dilution cardiac output monitoring. PiCCO has the advantages of simple clinical
operation, small injury to patients, more intuitive and comprehensive parameters and so on. So it
can better guide Early goal directed fluid therapy (EGDT) in patients with septic shock, reduce
pulmonary edema and exacerbation of pulmonary infection caused by excessive fluid replacement,
reduce the occurrence of heart failure, improve the success rate of liquid resuscitation and help
patients to comprehensive treatment in the near future. However, there was no significant im-
provement in the long-term outcome of patients with septic shock.
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WAL (Septic shock) B H T2 SR FHE R E IR ZHARE R —FhLR &1L, R EAEMRIGTT
J% b (Intensive care unit, ICU) E3E 5 W TR E 2 — . SR B E N EEIGRRIA MRS /)%
FEL, HIORETE I LR 3) /) PG A AR HE i B R B IR R B VR TT IR B . PiCCORI kI HRR &
s e B 5 W (Pulse indicator continuous cardiac output), & —M% &Sk ERERES OHnE
BRI 5 22 P R B OoHE LB WA 0 P37 B i i 3 0 MR AR,  BA W REAERI R XF BE B/
SHEEEMETEN A, BEE IR TR B E B B 7 2 KI5 T (Early goal directed fluid
therapy, EGDT), /> it BN SRR AR ME, RO LREENARE, RERES
TRITRINE, BT BEEMSGEIRT, BN TREEATEEETZHZALHESE.

K§EiA
MBI, 2B/ EDRRERLESAE(MODS), 53 H i T HWEIGIT (EGDT), BkBHRRAELOHHE
(PiCCO)
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1. REMIKRTE

-2 P AR T 2 R PR SRR LR 52 B L A TR R T B 2R R A M B 7 ) S R 45
F AEBRE R RGEROE, RGP A IR B 2 AN B AR, R EUA A R
TR MR B, PP REE B35 N R, 2NN R AR B M R, dhmACE DhRe i LR AL, P E AR
L2 BB ThBE RIS 45 & fiE(Multiple Organ Dysfunction Syndrome, MODS) [1]. 7EMEE AR TS B & HLH]
o, HLVER A R R BN EERR 2], BRI BRI OR, AR 0 R o B ARG
JERG ST, ALZ3E B B IR B HE R R AR o BT SR LR AR R VBUAAR T (EGDT) AT LA Rk E5 12 AR 5
BHE M RARNAGR| SGE, 48 E AR RE3] [4]. 164 18T EGDT ®ik#Mm/Ek. RE. b
# ik (Central Venous Pressure, CVP)55, (HIXUEIRAR 55218 2 R R mi[5], dbn] 5] i B ik & 75,
G R R, P LAKS THE A LR SN 7 2 M U 7 i 2 R AR B J8 58 1 EGDT i Hh s LEL K.

2. FTBYRS I RN 5 M
2.1. PiCCO HIE &

PiCCO MM 20 20 80 AR HIff [E PULSION 28 &) A8 77 ) — R 4 () i 25 B WA 2% . 203 30
ZAEIRIR SR AN 200 S 45, 1B COZ T AT HAE & BRI WA 3 S, e sl 2 o EORE R I Ra )
T HEZRE KA T B S5 & AR R R4S & 1 — Mg A R IE A, Wik
T U BRAVKEERA SR B LR MESER A d AR AR PPl B R 3 /12 IR A 2 - PICCO
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MRYEM R 1) Stewart-Hamilton 2 XA A PATH5 H 038 25 & I8 MR AR 1T 5 3 ik e (Mean  Arterial Pres-
sure, MAP). /¥4 (Cardiac Output Index, CI), & 7] DLit5 H 2% SR 1 25 5 I I 48 A a0 3% 28 O i =
(Continuous Cardiac Output, CCO). i fi& P 1L 75 #5145 £ (Intrathoracic Blood Volume Index, ITBVI). 40
ik K W22 FA$E $(Global End Diastolic Volume Index, GEDVI)&, AE T i Hb fz i Fi & A BOIR A [6]. F 41,
PiCCO il it 28 Jili A R F AR g B B2 s UL A #M it 7K $5 2 (Extravascular Lung Water Index, EVLWI). fili-E4H
1% 3837 4 $8 0 (Pulmonary Vascular Permeability Index, PVPI), {HEAfFIB B Z MK EN, e EEREE
TMEIT ENE (7]

2.2. PiCCO BYIR{E R Mo R 3

1T PiCCO 097 I B3 T AT A QPR LAH B, 3 1% £ 7] 20 7] 8che 4 18 <(Synchronized Intermittent
Mandatory Ventilation, SIMV)#E2, 45 EE MG 0L B S&FFIRAL S8, it e 5 FIEEkET N
B UK BB B T ) P BN U L R K A FIE SRR AR N PICCO 3 . XU Lk 3 5 46
el AR OOER:, AE, WEE CVP. PiICCO R E —umikfm B S5 HE, WS
FfkI . FER B —uiEdE PiICCO ik, HZE.OMEREITHE I, MABREERG RS . R,
A, AREIHT OO BRI EIFe R R NSO &, FEfe s b Ok g
PR UK ER K (A TR 7877 15~20 mL)ENEFAEN, EENE =R, WRSHREAR, WFFHHETIHE,
WA o @ B A SRR, N ) BB RC BE T J3 r HoR 159 H 23 45548 & (Stroke Volume, SV).
#5745 57 (Stroke Volume Variation, SVV). R iM% [H /J(Systemic Vascular Resistance, SVR)Z%, Bt fii
B3 ITBVI. GEDVI. EVLWI 55 BAH S 4L

2.3.PiCCO 5 SMREM KRR EEL EGDT

PiCCO R 42 I AL F5 O HFEE(CY) A& M FH 71 F8 ZU(SVRI) FHHEAE R FE(SVV). M i P il 257
FRHATBVI). £ 08Pk R ARIEE(GEDVI). M ANl K Fa B (EVLWI 2 Z AN i 5h 114 S5 Xt
R BEPEIR T S VA VR T SE RS HE AL R IR 550 224K [8]. C A& O IR 3R HH I 5 2 b DU R AR AR
H, ZRLOZE, O OIWGE ). BT RS e R, BERUEF O IhRE, RS2 B
THEEE N2 . ITBVI A1 GEDVI & A% 58 2 80 B 45 S W B8 O IR A B0IRES, T BR 1 i
JE 77+ O RIS e 25 DR 250 W I 45 SR 20, B2 VP PAOP W LA B RS fff 1 g ik Jok 25 M K o 8 355 00 U T
FAPIRAS[9], 8 SR IR T ST 2R R . BT Rk S P i A P B &
PEN R AEMIA AR, R il B A I A5 3G 0, PVPT A v ff s i 358 6 40 I Ay 4534 5 100 [ 10],
EVLWI BEE &AW S KM i e s, B X 2R SEnas e, WImEE N2 e R[], 4
EVLWI 8 ngid 2 (56, e EARER B R[12]. EVLWI J2& H Al & 5B i K Bk i FL s i i Fa 45
Rem ALK AR, E SR TR ZHLA. e AR ZR A m[13]. SVV. SVR R LR i4
BITHIRCR, VRS MR BRSO 14] [15]. RARYE PiCCO Mill#5 2 2 fe 38 4 1H 15 S Ak S AR
wiE EGDT, AR TR B E IR G T R, s 1% A Gt e . 200 R TE M
R B E K EGDT N PICCO, H# 6 h EGDT iAbrR ¥, B M@ < 465, 1F ICU 1)
RE R A4a%[16] [17].

3. PiCCO M5m g3
3.1. PiCCO 1 Swan-Ganz JEZ SERELE

Swan-Ganz {57548 & Wil B MR B0 )2 i 0735, H 1970 421 T il R — BB 2 i 3)
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JIEE IR “EAEAR T (18], X TR S EH MMIAE TG T BRI HERPE . (HIDF KEE%E Swan-Ganz
ER ARG R TARR T Z N, A AR B R B i >k, 55 PICCO AHLEE,  Swan-Ganz I3V 345 WHAN
K B T BRI Sk, SEERIR, HARAOERE . RFK. SRR IR
AE, X B AR ECR[19], T HRRAEOR . 7R B8 T TRIHOR N G A4 REZEiR[20] . Mehri Z5[21TARTK
FEAHIE U A DA E £ 3 ) Swan-Ganz ¥835F S 48 W IRG TN, 58 I04E ICU I 1A) . (EBERIAE
R E G . (0 Swan-Ganz FF- S 1 PICCO MRINSAR A 7 #hiReid:, MLiAtah /o 2 e AR S ik
Lo Bk RLar22] [23]. W0 H PICCO #RAEfI L. VRASI IR, (IR PRER A 5 BT o X B A4 15 8
Ny FEEN AT E MR EAL, AGER T RASRE, 12/ LIRS AR o0 3 b th RE R 4F M I [24].

3.2. PiCCO FIb IR B 2 EEBARIEL

O IR (8, 22 3 4y 75 B2 XCT- Simpson 23 20 ] 1 5045 31 B3 1) /2 Z &7 ik R A A (left ventricular
end-diastolic volume, LVEDV), BERIFHb 2 B 835 O I AT S 1 40 [25], B ZAUGES IS mEN, &
i RT3 S 0 L D REAS I % o (H S PICCO AR, o JIER £ 22 35 St 75 55 M 75 = 1 I N 0 )4
1B, HAREHEAEE A N E, AN EERER B0 DhRe i & E AR 5 BER R [26]. 1T HXF T ICU f& 8 3%,
MR € 223 0 75 X LA S SR I[27] . Horster 25[28] N[ LR W] PICCO 5.0 IFRIME 2 % ¥k s
FEMI B Z DA DT, — BT, ImK BRI BUH PiCCO B,

4. PiCCO BNk BMAR R RBE EGDT A2

JH T BT ARE A 2 ML A ot B e P S B2 2 YA T 5 B30 B A A () 28 B TR R, 244 1t IR ™ 2 (1) 1 3
T AGH M AR AL, RIBUMMRER AT, HAET RS B35 T . LA RO B YL BT R A 1 A2 2 g 3 A=
FN, B—{KFE EGDT X B M A k5 [29]. MRl “IRRUIRFIEIZ SN 2016 Ei1GI7 1 A
() B = AN R BB LR E8 45 L [30] [31] [32], BTG ZTE PiCCO b2 fEA S il fads T, H.41[1) EGDT
AN fie Sl 25 a0 B PR b B B PE R, TEA O I R () A6 A AR E SCRERILAR A A 55 T 2 (R 25 5
PEVRYT 2 B iz A A7 2 1 O

5. fIRENX

BT BB AR S IR (O L DI RE ) B B o R, H IR I 02 L il R AT o i ik s A2 A AN B 1, R
HPPHIER B ERIRAES /18], PICCO Malll.Cr i 5 DAL I Rk 51 i i i, SERF 3B 4R bx,
RE DL s BB O N REERR B AE HPUIR . PICCO Y UARN T L ik K (CVP). fish kL& (PAWP)
SO TR S Fa AR VR, RVE N VK ER KA v R AR LB &S ML sh 712 580, SHPA G &Gt 2 5
TFFH 2 AR S, R IR 3 PR S RS HE TR T A AR =

6. &R ARl =

PR AR S0 B AR IR A b I R AR AN 1 g 4 B I A B R DL (FE S B 4 RS e
TILEY TR AR ME R 52 e (R LA ), 10 HISERE S T &8 A B 25 Re 15 oG 38 B I sh 712
RIS o W2 B R LI HLAR S 25 SR 25 0 (0 S R, AR R B I PRATE FEUEHE R W), A% SR A i
Tish J357 MR FR LA BEAERA TN A B SR, AN RAFAIE IR U8 AR(33]. PICCO H A In K 1
i X BEHLAR N WIS HEW TS, e TR ThaE, ST SRS TR B
IR R TR6YT, SRS IS T e ETEAY, A RERE BE VD IR . PiICCO MMEH
ENAS ML AN 1 MEDAE R TT T s T ARBFIIE S, oA TN 7 B2 S 2 4 75 T 45 B 22 e PR S B AR
Ky b, ERBEEIRAGKIAGE . BB BE I AR . SIS S IR REIR L PEEP A5
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LTSN A3 270 LA e FRE S8 ROV B T B 1 R R A3 o X IR ER AR 52 35 (EGDT)
BAAHIINTRRIREAEZ 30(2016) H Prfia g SLEHERE, (B ImPRIERCT, 5 R = 950+ Fase ik
BPAE 5 A M VIRV E B B PR AR TR, R B MER I B 75 IR OUR 5C8 . PiCCO B it sh
MR R AR ST I Ia e A J030RF, A “IRRUIREAEIZ 37 A SN AAE A
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