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Fe T KU H bR m AR IRIT 1Y PICCO Wi
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AR, TRE, HRTIE, B &, TRA

[HE] a & RV T R B S RIRYT (EGDT) 1 Ik s /s % 22 O He B Wil ( PICCO) BEAR ™ H £ & ik N i
HIEIRN . ok EBUEZ L0 A 60 6], 2R FHREPLEC 735 43 %t IR RS20, 4% 30 i), X MR 4L A oo ik O
(CVP) WEI FATA B B, AR A1 PICCO Wil AT A, Fhd 2 410 N IRYT RIS fE B AR B P43 | 4530 Ak BRAE A AR b AN
TR EOL, F LA AIRIT IS MR sh 122 S 808k, 4 £ MR IRYTIE 6 .24 48 h ) APACHE 11 ¥4y AlIAYT /5 24 48 h
B 1SS PEA 4 AL T XS 4L (P <0.01) . WMELIGIT G 6.24 .48 h 03 SEH KR | 75 FLER K SR 2 H Pa0,/Fi0, 5
X RRZH 22 S A et E R SL(P <0.05 ~ P <0.01) , UESL ASUGE <R IE] B M Z i) 72 h iR S o5 B il i 1
XTHRAL(P <0.01) ,6 h AR IR o brf i T XA (P <0.05) ,2 41 28 d AL 2R TG L (P >0.05) , WMEA AN
AR IRYT IS 6.24 48 h i AU HE IS B 6 Y 045 S 45 A O BT SRR I A AR TR HOR A M ] 1487 BEL 7 18 B R T
(P <0.05~P<0.01) , &Ml KIE BB HTI PR (P <0.05 ~ P <0.01) , £ + 5T 40 H AR S 10 AR IR 7 1Y
PICCO Y5 o7 F T /™1 22 R M NS A P | RE SO i 17 A0 T P R 4% I A J A B B IV 30 0 RS X 4 s i R IA 97
BORFET A —EEH,

[ XS] EZ L0 M A S SL0HE D S W B B AR T m R iia T

[FEZESES] R o4 [ XHEFRERD] A DOI.:10. 13898/]. enki. issn. 1000-2200. 2021. 10. 037

Clinical application value of PICCO monitoring based on early goal-directed

fluid therapy in volume management of patients with severe multiple injuries
ZHOU Bing-mei, WANG Yin-e,XU Ya-yun,ZHOU Ying, WANG Zhen-jie
( Department of Emergency Surgery,The First Affiliated Hospital of Bengbu Medical College ,Bengbu Anhui 233004 ,China )

[ Abstract] Objective:To discuss the clinical application value of pulse indicator continuous cardiac output( PICCO) monitoring based
on guidance of early goal-directed fluid therapy( EGDT) in patients with severe multiple injuries. Methods; Sixty patients with severe
multiple injuries were divided into the control group and observation group by random number table method (30 cases in each group).
The control group was given the capacity management under central venous pressure( CVP) monitoring,and the observation group was
given the capacity management under PICCO. The critical degree score, changes of various physiological indexes and prognosis were
compared between two groups,and the hemodynamic parameters changes were compared in the observation group between before and
after treatment. Results: The APACHE 1 scores after 6,24 and 48 h of treatment and ISS scores after 24 and 48 h of treatment in
observation group were significantly lower than those in control group (P < 0. 01). The differences of the heart rate, mean arterial
pressure ,serum lactic acid level ,urine volume and PaO,/FiO, after 6,24 and 48 h of treatment between two groups were statistically
significant( P <0.05 to P <0.01). The mechanical ventilation time, duration of ICU and 72 h total fluid resuscitation in observation
group were significantly less than those in control group( P <0.01) ,and the standard rate of 6 h fluid resuscitation in observation group
was significantly higher than that in control group( P <0.05) ,and there was no statistical significance in the 28 d mortality between two
groups( P >0.05). The results of comparison within the observation group showed that the cardiac output index, intrathoracic blood
volume index,total end-diastolic volume index and peripheral vascular resistance index increased after 6,24 and 48 h of treatment
increased( P <0.05 to P <0.01) ,and the extracascular pulmonary fluid index decreased significantly compared with before treatment
(P<0.05 to P<0.01). Conclusions: The PICCO monitoring based on EGDT can be used in volume management of patients with
severe multiple injuries,which can improve the severity, physiological indicators and hemodynamic status of patients,and has a certain

effect on improving clinical treatment effect and prognosis.

[ Key words ] severe multiple injury; pulse indicator
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Ja 55 10, ™7 U A543 | e FR 45145 S 2% i 1R AR v n
N FE L R ORBIBE T WL =B AR T 40
BT AR EEEGERERA ' 2R 7E
— B TR AL [ B s AR 2k 9 Ak s 9 Ak
SR A BN A% A2 B A, Horh— b 4 B
MAFAE T RE S S A=t ™ £ & M WAL A
Rt 2, FEABAGA ML, AR5 HUAA
ZIGFERETA R oA N FE R A S FLR
PERR R AR, R A L AR B R R I AE T
o RO JUE S PH N R, 5 R i A ™ E K i, SiE
FAT B i T] , #INBCREAS J2 7T 5 R P15y S PR ve , T
AR WER 28R 2, AT A A i S R T 2, BRI
R B XU 3 A H B TR AR O 1 9 R RE
Jok 4 46 78 % 220 HF I B I I ( pulse-indicated
continuous cardiac output, PICCO) J2& i A ¢ 5 Jhk
R BRI A AT HORAE 25 G BT B W 2 2 i
12, RERS G 3 2 S e U JIE T J 7 s 01 160457 BEL ), {88
Tl R WA AR o il B 8 e 25 1 1 O, HER 45 5K
RE T B H AR S MR IT (early goal-
directed therapy, EGDT) W& 7E S 4845 Wil T,
S SWARE H . &6 6 h ARYE EGDT S AT 14
SR, AT R 2 A A A | 2 s/ I A HE
BRI FE R AT % B2 SAMRHIUIA 1 7
Z RO 60 B, 5 F EGDT 72U PICCO £
ARTET™ 8 22 A58 N ) 25 6 B vb 9 e DR 1 P 485
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Ro BUERIE,
1 #RERE

1.1 —fF4 #HE 2019 —2020 IR ™ B L
RN 60 BINE R BIETE XTSI T SR LA v
G R WA LRI IR, 4% 30 {5, WERZA TS 16 ], &
14 {7 AR 32 ~ 65 % X BRALYS 18 ], 2 12 ], 4F
B30 ~62 %, 2 4L AR A PR R 5 AR
(BMI) E i ZR 320 21077 I ) 25— R BERE 22 5+
BIgeit# B X (P>0.05) (W& 1), BA W,
N Y (B LI AR R | R B U

WMARRUED (1) FFE(Z RO DI 5120 %
FILPUEIL (2013 Jiw) ) = 2 KOs Wikn e, [/ —
R 18 =2 AR A B AR, B2 1
AT A A5 4 T e B HE Ay (2) 454 T T
(injury severe score,ISS) =16 43 (3) 24 H2x 5
P fd BRIR D0 PF 43 2 48 1 (acute physiology and
chronic health evaluation scoring system , APACHE Il )
W =15 515 (4) 3 NFI/ 85 @ MG A58, 4658
ARSI . AN S B4 T B SOFRL
B, HEERARAE: (1) ARSI > 24 h; (2) &
IABVERNRE 5 (3) SRR K FLI Lok (4) B IR BE
M RERERT ; (5) 52 O3l 8 BRI Z ; (6) & IF
F B I R 500 5 (7) BESE TRl A BT

F1 2AHRA—BEERLLE (n, =30;x £5)

SN E s FAH(% )] %

i %/ ke/m?

" Bk R BNV (et) T e omtil T R
WL 16 14 42.78 +5.86 23.56 £3.24 3(10.00) 5(16.67) 16(53.33) 6(20.00) 2.42 £0.56
AIR4L 18 12 44.51+6.73  24.13+3.85  2(6.67) 4(13.33) 19(63.33) 5(16.67)  2.58+0.39

t 0.27 1.06 0.62 0.66* 1.28

P >0.05 >0.05 >0.05 >0.05 >0.05

* 78 x° 8
1.2 Fik 1.2.2 Wz AAE PICCO Wil 1745 &
1.2.1 XFER4H  Z4m AFEP O F ik E (CVP) W T R AATEUE R IRER DK S R R Bh ko ) A

WA AR, g N3Ol AP (U T A e AR
W, B ER bk B S MDY CVP, 24 h Wl 4
Fe EF5R I O3 AR AR SR H  ARYE CVP 1
AT A RS, CVP <8 mmHg B FARAMNEIR Y ,
CVP > 12 mmHg I BR il W A T, R 40 5 0 9 4 A1)
PRIV i S A, RO S 95 H ARl CVP 4
FF1E 8 ~ 12 mmHg 7 [, “F ¥4 8 ik J& ( MAP) =
65 mmHg, 1> 7t JIK I 4010 A1 BE = 70% , IR &7 =
0.5mL-kg™' +h™',

AR K Ui 7% 2 PICCO WE A, B v i 15 mL 7K
0.9% FAAENE ( <8 C) , LRSS EL, B LM
3 WRBCEIE A2 WaCoHE i 45 % (CL) | i 5 Ak
KGR (EVLWI) s N I 25 s 46 2 (ITBVI) (4>
DEF IR AR B (GEDVI) AN 1 3 BH 135 %1
(SVRI) . ¥ EVLW K ITBVI % W {4 38 5 1 258
H, EVLWI <7 mL/kg ITBVI <850 mL/m” H}FH £
T EVLWI 483578 7 ~ 10 mL/kg, ITBVI > 1 000 mL/
m? I R ) M ; EVIWI > 7 mL/kg i BR il #b ¥ 7]
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A R W 1 A PR 7], IR 1A 5 95 H A% 4 TTBVI
=850 mL/m*,CI>3.0 L - min~' - m™*,CVP 4 FF
TE8 ~ 12 mmHg, MAP =65 mmHg, JR & =0.5 mL -
kg™ - h Tt UL ERITK I AU RTEE =70%

1.3 MEIAR

1.3.1 fEEEE 2 4iGI7H)E ) APACHE
1T 3F4 1 1SS $E43, (1) APACHE 11 ¥4y . AR 5 2Pk
A BE2EPEY 18 PR HRIR S PR FAR I 21 T4, =
PSR GEAR TN Ky APACHE 11 84y, 2 B8 L 0 ~
TU G I N VT4 8 g 000 5 9 e ™ E 1 (2) 1SS
VA3  XIHLAR 6 A DXl ( Sk 250950 15 M &8 i
VU FMASR ) (& B #EAT 33 0507 70, e 4 B 3 A
)™ X S BT AR #) 1SS PEAr . 1SS
W > 16 40 ™ w03, > 20 49 46 5 B g 3

211
IEJ[ ]o

1.3.2 IR i 2 4UAYT RTRNA YT IS AN
] B2 (6,24 .72 h) AR BHEAR AR fE, (0 &0 (HR) |

K2 2HBABERE
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CVP P30 k& (MAP) | 13 #LAR /K °F- (Lac ) | IR
A1 Pa0,/Fi0, ,

1.3.3 s A2 4URYr S O, Fehn i S bl
BRGH ASCISR] B WP = IR L6 h VMR AR T A A R
(%) 72 h JEIRE 5 B 28 d st

1.3.4 MR shf22RE AR ALIR Y7 5 AN [H)
BB (6,24 .72 h) Wil 48 A5 A b A% B0, 48 brf &
CI .GEDVI .EVLWI SVRI #l ITBVI,

1.4 %itsaE R RE . ¥ KR 250
Br X g Kt

2 #HR

2.1 2AmAREREFESREK JRITHT,2 4U0W
A APACHE I $F43F1 1SS P40 22 S5 ¥ TR G 112478 X
(P>0.05) ; MEALIAYT 5 6 .24 .48 h 1 APACHE II
VA FNGIT G 24 .48 h Y 1SS 1432 B B AKX &
H(P<0.01)(WF2),

BolbE (x+s5;57)

Vaxi| n MEEgil] 6h 24 h 48 h F P MS g4
APACHE II 343
pUESi| 30 20.51+3.12  17.32%3.12* % 14.56£2.32* " 11,46 £1.35"**  67.13 <0.01 6. 668
X BEZH 30 19.43+3.05  20.51 £3.12 16.85+2.17 "% 15,16 £1.13* **V  28.35 <0.01 6.256
t — 1.36 3.96 3.95 11.51 — — —
P — >0.05 <0.01 <0.01 <0.01 — — —
1SS P43
pUESi| 30 33.79 +7.15 30.15+6.17%  24.45+5.78* "™ 21,46 +4.66* **  25.60 <0.01  36.079
it B4 30 32.25+6.72  31.38 £6.05 28.79 £5.34 24.89 +4.85" %V 9.79 <0.01  33.450
t — 0.86 0.78 3.02 2.79 — — —
P — >0.05 >0.05 <0.01 <0.01 — —

q WK SIRITATHLEL + P <0.05, * % P <0.01;5 6 h FLE#P <0.05,##P <0.01;524 h lLE VP <0.05,V VP <0.01

2.2 2AmAERIAFLE 2 HIRITET HR,
CVP MAP Lac JRiEHl PaO,/Fi0, 223X LG0T
HEX(P>0.05); WEAIRYIT G 6.24 .48 h 1Y HR,
MAP Lac  JR &l Pa0,/Fi0, 5%} M40 22 R4 4
HERE (P <0.05~P<0.01)(WF£3),

2.3 2 WARATUS L&A WL NG A ML HE
TR B W PR A 72 h AR R R
DTRHRZ (P <0.01) ,6 h WIS ik brR m Txf
TR (P <0.05),2 40 28 d JWAER R LA T # 2
X(P>0.05)(W#E4),

2.4 WRMRAE T WG iRk B A FIRAT LA
NEEZH s AR 7 1S 45 B 5 CI, GEDVI, EVLWI
SVRIITBVI [A] =R G Gt 4 L (P <0.01) iR
¥7J5 6.24 48 h, %5 A CI.GEDVI SVRI . ITBVI %

RITRT ETH(P <0.05 ~ P <0.01) , EVLWI %34
SPRTII R FRE(P <0.05 ~P<0.01) (W3 5),

3 g

PR 22 A0 B MU A B L)L B A2 A
i, "T S BUIERR DI BEZ 48, 8 T BE 5 | e R h 2 | i 4
RS SEREAS AL, 16 2748 it B 2 2
I A AE, T 2 R OR AT 50% ~80% KA ik
MRS, 10% ~40% K TE S LT HERIT
Aligoa N e 15 7 S AR B, Bl R W I ik, R
WA I3 SR DR 8 T 48 ™ B 22 kA3 1) S B R s
AR 5 ML 14 A 200G A0 10 25 o, 2 1 P i T 3%
Wlo B % 4 6 h INARYE EGDT 52 PICCO Wil
AR Fi , v I dnp A A 4B A PR T AN
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AR5 B ARG AER

Fz3 2HERBAEEBIBIREEB (n, =30;x +5)

il HR/ (/51) CVP/mmHg MAP/mmHg Lac/( mmol/L) JRE/(mL - kg™' - h1) Pa0,/Fi0,
U =<
WITFHT 128.65 +14.31 7.54+3.22 56.71 £12. 14 7.22+2.89 0.49 +0. 14 158.34 £20.15
6 h 123.14 £7.43 % AA 8.31£3.49 67.57+12.86" *4  4.96+2.01* "4 0.75+0.22* %4 223.75+£23.48 % *AA

24 h 110.67 £7.58 * *#A 4

F 69.19 6.05 18.98
P <0.01 <0.01 <0.01
MS 105.014 16.635 138. 190
X R
TRITH 127.24 +15.79 7.75+3.43 57.82 £12.95
6h 128.61 +7.44* 8.55+4.18 59.13 +13. 14
24 h 116.12 £7.45* *# 11.64 £4.55* *#  65.26 +14.35
48 h 102.59 +10.84* *#VV 13,06 £4.84 % *#V 74 42 48 48 * *#VV
F 36.62 13.43 11.13
P <0.01 <0.01 <0.01
MS 44 119.422 18.341 154.549

10.85+4.71* "% 72.46+13.15* * 4
48 h 93.57£10.13 * *MVVAA 1] 2344 677 ** 78.86+8.19% *HVA 2 194+1.14"

1.25+0.37* * A4 28549 £23.86 " * A4

THVVA 1,960,497 HVVAL 31413423 79 TV AL

3.73£2.03 " **AA

30.40 112.91 274.86
<0.01 <0.01 <0.01
4.453 0.111 523.149
6.95+2.75 0.43 £0.21 161.17 +£19.33
6.04+2.03 0.59 +0.26 203.56 £20.15* *
5.54+1.97* 0.88 £0.29 * *# 246.88 +21.51 * *#
3.06£1.64" MYV 147 20.31F VY 276.97 £22.73 ¥ *HVV
18.20 86.20 174.67
<0.01 <0.01 <0.01
4.564 0.073 439.751

q Ko . SIATFRILLES + P <0.05, # # P <0.01;5 6 h HLEH#P <0.05 ,##P <0.01;5 24 h L& VP <0.05,V VP <0.01; 5% W41 [7] — i 5 L4 AP <0. 05,

AAP<0.01
F4 2HRATURLERILE (n, =30;x +5)

wa Hlﬁé?iﬁ% E‘:H@FE 6h»‘i4§i1ﬁi§ 72h‘2’f€i1¢ -
fif1E/h M/ ESEERR Hop it

WA 15245342 5835242 25(83.33) 13896.87266.78  2(6.67)

A4 18.76£3.81 8.32£2.57  17(56.67) 19640.41£323.66 4(13.33)

t 3.7 3.86 5.08* 75.00 0.19*

P <0.01 <0.01 <0.05 <0.01 >0.05

8y

AR BN, WA IRYT I 12 .24 48 h 1Y
APACHE 1 ¥E3 G 7 I 24 .48 h (1) 1SS ¥E43 34 4%
X RRAHREAG . 3R ATEABE 6 h AT EGDT Xt %%
A F AR R EE  EGDT BARBALG , 4E R
WAR -G ST , [ RS G TRE . WEEdHn
J7J5 6.24 48 h 1Y) MAP JRiE Al PaO,/FiO, ¥JH%F
TR TR, Lac \HR 7500 BEAL AR, S5 ARG RF 52
53, $&/R PICCO Wil 47 A FT 3 o PEAN 0 JIE
R B0 ur 2E 4T 25 A T I 6 0% 1 2 W oy A 2

AT RS R, 52 PCWP 5 CVP Sk
WEHL AL O R RT 6T, 2 AU o, MBS 5 A
MUBGE R[] B W P 2= sk fa] 72 h AR
BB R /DFXTRRLH (P <0.01) ,6 h IR E FriktnR
I TXTIRAL (P <0.05) , $&/-NH PICCO Wi RESE
Sl RA BEANA, v] 2] 1E 7™ 5 A 45 3 250 2% i
YLK T, P Tk 2] R IR H bR, i RSN
JiE 7K e, 9 N BB R F S W W L, B 25 30 e, 4
FHH RO Tk A 91 K i 1) & 4E , BRT PICCO B 48
FEBEDT O I TF- AR e B IMLAE AT ARDS 25 55 9 Hh g
FH BIFE oA e IR 4 X 28 S3E ) L 2 41 28 d SRt
REJIGIH¥E L (P >0.05), Al fg& i T/ &
ZRAIRIE R A%, R R, Z M R R i T,
MUARTE B SR FH R 7= A R gk & v R A i, ik —
HlRIERZHEIRERE ST EZEZHRE R
Uy, AN R A ROA T 1) MR — e

R5 UBRARBANBTAIEMRE S FIEIREE (n, =307 )

1 CI/(L+min~! +m™2) GEDVI/(mL/m?) EVLWI/(ml/kg) SVRL/(Dyn/S - em™ +m~2) ITBVI/(mL/m?)
BITRT 2.53 £0.36 637.64 +32.71 9.25£2.12 985.45 +62.27 768.32 +57.67
VRITJE 6 h 2.88+£0.42* 705.59 +29.54 " * 7.93+1.84%" 1254.77 £67.13* 874.21 £65.48* "
IBITE 24 h 3.35£0.56 * ** 772.96 +34.67 * ** 6.89 £1.52* *# 1576.31 £72.33* ** 925.14 +63.44 " *#
IBITIE 48 h 4.17 £0.71 **#™YYV 738 82 +27.53 % *#VV 6 36 +1.43% ** 1465.79 £69.74 *"VV 912,73 +62.34" **
F 53.77 102. 43 15.93 439.69 39.22
P <0.01 <0.01 <0.01 <0.01 <0.01
MSyp, 0.281 975.616 3.059 4619.822 3 881.092

g K86 . S5IRITRTHLE P <0.05, * % P <0.01;5 6 h FLEH#P <0.05 ,##P <0.01; 524 h LBV VP <0.01
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A, ARWF5E T PICCO 9 A L& 3l 12 A B
Ji B & B, C1 .GEDVI SVRI ITBVI J4J7 )5 6 .24 h
TR, EVLWI FFEB 48 h J5 4548 bR A X i
TPRRKE IRTT IS A5 B R SRR R 2 R R
Geit# R L, PICCO 38 o Bk B4 B o Hr i R 2
AW il Bl 7 2 A8 Ak, SR 28 il B R 1 3R AR
CI. ITBVI, EVLWI, SVRI, GEDVI % £ 7 % ¥,
EVLWI &5 fi il 5t itk o 1) 2248 45, T2 T 4%
iy =SNG O Y N SN B (K GRS S (R TS
AT RAFAET R B ITBVI F8AR VA0 I
T A ELAT A v P MR P T B AR R R A A
BPKPHZE & CVP 35, dfad PICCO Mol #F 4745
A AN T CVP 38 R IRARE G 2 L I T
AR B IR AR R 4 PR R T B O e B
AR ARG B, T S 2R VAT O AR e
WS-, 42 B AR IR ik bR Rl B R AR
AERFHLAR A N PR RS E
Zi b ARSI AP B TR T R H AR S
PIGYT R PICCO Wi i FH T 7™ 8 2 kA N 45 i
R BRI M EE AR B, ol 45 T A BEAE A A I
W BN 17RO B I R VA 7 A8 R RN 5 Tl s A
—EAEHAH 2T HX 1 J5 52 ) 3 75 B4 R AR AS
() BE ML R XS BRI 58 24 5 1A
[ & % x # ]
(1] SRHHBC, AR XBIAE, 4. ™ 6 £ % 1 4 HUBGE <0 fe
BRI ZE 0T [ )], bRt K2f2i i (B 2401 ,2020,52(4) :739.
[2] ALMAHMOUD K,ABBOUD A,NAMAS RA et al. Computational
evidence for an early, amplified systemic inflammation program in
polytrauma patients with severe extremity injuries J]. PLoS One,
2019,14(6) :e0217577.
(3] JABAE Bl FA5H, 5. e i A 2 R0 R
LRBCP R ], eI ,2020,26(24) 1163.
[4] RELJA B, YANG B, BUNDKIRCHEN K, et al. Different
models induce comparable

experimental multiple trauma

inflammation and organ injury [ J]. Sci Rep, 2020, 10 (1)
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