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FRFFAEAE ICU KA my, A& H AT EAELE 7 B ORI £, FRREA S SBT3, 5 K
HOBEFT VIR, QUG 140 4 A IET TR TR, 4005 B Bk AR ST TBE TS, o
BT T 1) = S RO R AU G PEAR e[ 1-2], 2 EBEAEL17 700,000 4517 5 ik BERE
HRGIT T Es — AN Bidskon, REMEN 7 RERESTRIE, ™ EKEER LT HRR
IRARIAE 20%-50%, TR AAERTE RSB T- R E BRI 30%-87%[3-4].
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WHHRTT B RN E TR MEVETELYIH . REHFEM ERT . BRYMEIR OS5
PUAER IS, RS T RIPEAEROR, iR RO E . BTSN A,
Ak H BB A 7 ZE AT, BET R B FE R A AR SN VR T B 2L
(R HS PR AL HE AR 2 A PR BT 98 B R
Z2 3 -

1. Malbrain ML , Marik PE , Witters I , et al. Fluid overload, de-resuscitation, and outcomes in
critically ill or injured patients: a systematic review with suggestions for clinical practice.
Anaesthesiology intensive therapy 2014 Nov-Dec 46 (5 ):361-80.

2. Holcomb JB, Caruso J, McMulin NR, et al.Causes of death in special operations forces on

the modern battle field:2001-2006. [J] .Ann surg,2005,245(6):986-991




3. Angus DC, et al. Epidemiology of severe sepsis in the United States: analysis of incidence,
outcome, and associated costs of care. Crit Care Med 2001;29:1303-1310.

4. Woodward B, et al. Safety of drotrecogin alfa (activated) in severe sepsis: Data from adult
clinical trials and observational studies. J Crit Care 2009;24:595-602

5. Spronk PE,Zandstra DF,Ince C. Bench-to-bedside review: sepsisis a disease of
the microcirculation. Crit Care. 2004 Dec;8(6):462-8

6. Kam C, Lai Ch, Lam S, et al. What are the ten new commandments in severe polytrauma
management. World J Emerg Med 2014, 5(4):85-92.]

7. Alsaigh T, Chang M, Richter M, et al. In vivo analysis of intestinal permeability following
hemorrhagic shock. World J Crit Care Med 2015,4(4):287-295.

8. Verdant CL, De Backer D, Bruhn A, et al. Evaluation of sublingual and gut mucosal
microcirculation in sepsis: a quantitative analysis. Crit Care Med 2009,37(11):2875-2881.

9. Sakr Y, Dubois MJ, De Backer D, Creteur J, Vincent JL. Persistent microcirculatory
alterations are associated with organ failure and death in patients with septic shock. Crit Care Med.
2004. 32(9): 1825-31.

10. De Backer D, Ospinal-Tascon G, Salgado D, et al. Monitoring the microcirculation in the
critically ill patient: current method and future approaches. Intensive Care Med 2010,36:1813-1825.

11. Roustit M, Cracowski JL. Non-invasive assessment of skin microvascular function in
humans: an insight into methods. Microcirculation 2012,19(1):47-64.

12. Kara A, Akin S, Ince C. Monitoring microcirculation in critical illness. Curr Opin Crit Care

2016,22(5):444-452.




13. Naumann DN, Mellis C, Husheer SL, et al. Real-time point of care microcirculatory
assessment of shock:design,rationale and application of the point of care microcirculation (POEM)
tool. Crit Care 2016,20(1):310.

14. Tanaka S, Escudier E, Hamada S, et al. Effect of RBC Transfusion on Sublingual
Microcirculation in Hemorrhagic Shock Patients: A Pilot Study. Crit Care Med 2016 Sep 15[Epub
ahead of print].

15. Naumann DN, Beaven A, Dretzke J, et al. Searching for the Optimal Fluid to Restore
Microcirculation Flow Dynamics After Haemorrhagic Shock: A systematic review of Preclinical
studies. Shock 2016 Jul 25[Epub ahead of print].

16. Observational study of the traumatic injury, haemorrhagic shock and resuscitation on the
microcirculation: a protocol for the MICROSHOCK study. BMC Open 2016, 6(3):¢010893.

17. Vellinga NA, Boerma EC, Koopmans M, et al. International study on microcirculatory
shock occurrence in acute ill patients. Crit Care Med 2015, 43(1):48-56.

18. Miranda M, Balarini M, Caixeta D, et al. Microcirculatory dysfunction in sepsis:
pathophysiology, clinical monitoring, and potential therapies. Am J Physiol Heart Circ Physiol 2016,
311(1):H24-H35.

19. RXAHE, =5y, WA, S5 Ml™ B AREEAE B I N E PR 1 7 B R R T
JaFIERIEARE S P EEE R SRS 2012,24 (3): 158-161.

20. Spanos A, Jhanji S, Vivian-Smith A, et al. Early microcirculation changes in sepsis and
severe sepsis. Shock 2010, 33(4):387-391.

21.Yeh YC, Wang MJ, Chao A, et al. Correlation between early sublingual small vessel density




and late blood lactate level in critically ill surgical patients. J Surg Res 2013, 180(2): 317-321.




= RERIT TR (BHFEMRROERBL . LRTE. BRWETE. 4

THAL BT VESE)

L. BFFE N A FNEAR B 42 -

1) HBIEE AHEARREURT BEKE T HBHAER, BERTRMIEFF 2
WrhRHE;

a. EHUR [FAFRE B 18-25 %9\ 25-65 %\ >65 H i NFEIE Xt B4, B MERRA %
10 N, BLs, HERRWOE., A8 rEsn. TSR AR, 0SNG I Eds

b. EHURFE W2 WO AAEIR ST B BB 3 T4, 2 W R A 24h BOE N 0B E0E
Il EH - RBRHME R, BARER. M), RE, MR, AR, pH (A, APACHE P47 .
SOFA P¥73 28 RAFTE R Gl R 5Tk

c. KM Microscan SDF BUEHATCOIE IS FRUAEH . AT TG, iexkitEH . F
Wy AERE S, FEHECKETE T, IR 3-5 W e R, A kel A IR OREE B .
RIEFERUEI, DR IER (ke G R, SEH ARG, MIEHHEIdxR
IR BE R AR B4 -

1. Total Vascular Desity B %R

Small Vessel Desity /NILE %
Proportion of perfused vessels (all) &SI REHF R
Proportion of perfused small vessels (PPV) /NI HEVER
Perfused vessel density (all) VgV I %1
Perfused small vessel density (PVD) /INEEVE L %5

& ok w

7. the De Backer score

d. PCRURGAE AR SO IE# AR A AEAL, SRR AR SC A2 W AR i

I
inaas aaas | e [ wai s

BERABASIFRHAION, RB|/AEIRE, BREMEARFTHIDR

MERX—BEBRFERE R

10




2.) FEVFRYATEE (10 B KIE THEHRERLL

SraliesR: 28 0. 24h. 48h. 72h, T RGIEMEHE, LLLEAEE S AR, FLIK.
pH {E . APACHE ¥4 SOFA PF4r ARk DL K 28 RAFIEREE, BN TE L5
Fral LRSS, I ELE A AT

3.) W RBEMEHRRAGIIETTRR;

XHFANFRBAR G B, oo RIEA RV MEA R (2 Bl 2 Bl T i,
HHE EARERSED:

a. FEEIN: WEHRER I ARMIEA L.

P RMBA R 755, & MR I AL CRRAL 10 )

RGN B

500mIZH H100ml Pagi

BWEATWMar. FHJs. TH)E30min. 1hREH 52

b. WG [FF- 3Bl Bk s R A A R 5 -
Wi R RO S ORI 4 65mmtlg 75mmHg IHE, TG L, I R
SRR pHAH, HRSEHAR

TG AR B

HELHSHE

WBMl2dAH T+ Ebr)s -~ ZEFRJE30min. 1h. 2h.

4h. ehTHEIF f oz

11




c. MBI T Bk M 2 24 X sk Gk P e F8 58 (O Bl A st 1. Ty B F) 5 -
AT LA PR 1 B 3R B T 2R B PR AR e 8 B I ANl i 30 AR, s
5% 0 R, 24h. 48h. 72h BRI S BE L A FEAR ARk,  HUEIAH A 2% 5

S Y TR

&5/
3= DLt

W24 F+¥er. T)512h. 24h. 48h. 7 RBATEH-

REM IR EEHNCHE. DICKAESE. 28RIET-FE

4.) PRAEFRPPHY DArR OB ik R 2 1 B R A B 7 SR «

W AR CE 25 (IR H D, 4ERFIEE T 23k (65mmig), JEiL
LA A Aok s ) FRE, O R 3A RO AE 1, W85 04 24, 72, 7 RINARE
DhReatEot, VEFEAR SOFA PF4y, HoAthdassla L.

RGN B

{kcvPA IEHcvPAH EcvPA
<6cmH20 6-12cmH20 f >12cmH20

T @ AR E+HERE L HircveE

W B A TFHE . EAHRJE. EFR/E30min. 1h. 2h. 6hBEIHFH 52

2. R EE:
FEAFEER . . ARE, MR, IR pH{E. APACHE $£4)>. SOFA ¥4, 28 K
FERE—RIGR TR, BTG T EI R s e bR B 1 :

1. Total Vascular Desity &2

12




Small Vessel Desity /NILE %

Proportion of perfused vessels (all) &SIMLEHEFER
Proportion of perfused small vessels (PPV) /NILEHEH R
Perfused vessel density (all) LV IS %% &

Perfused small vessel density (PVD) /INEEVE L %5

& G W

7. the De Backer score
3. G
AU FCRFH SPSS 19.0 BAF TSt i, IR RABE RHEZE (x- £ s) R
N, HECEBHEECR A t K836 LR LR R R 2 AT, M et Lh R
Spearman AHIC/MHT, Z:ihil ROC HiI 2k LU AU S im0 R T 8 28 TS I 1EAS - P<0.05 9%
G ENES -

13




M. R ZHE ThRIEE . PR R
201741 A 1 H-201743 A 31 H

TERER —HR A N A, JF B A iR
2017 94 H 1 H-2017 412 H 31 H

B = MU lisE, B AR O] IO
20184 1 A 1 H-2016 43 A 31 H

RO SRR, BB

T, REBHIAIHRT R B SRBIEEOR, W REIB B B3 A PR 7 1

A ZTEA RGP IE AT TR e BT IRIAE S P, A bshg
e TG VE R T R S R S B B AR AR A, AERTE Y, R e B RS, B
A RIENRTE, BUMRSI A S HRa ey, AL B IS, 24aE
ThREMAI R 2R, R IR 7 ZESeiy . B A WA 5 iR BEAT S A i oF
filie AUREER M A ol — AR LA TC RN RS, B HA T 2 A AT 55 s AL
BB, WL IR AN B W S B AR ML, AR R 2 T 5T
Yo, 0 DR RT AR O 52 el 24 b 2L AN 4R R De A 0 R, AT 2B S
ENAWAEPIRGE . RGN, B GaE, SR REl, #fk 7 RS
BGIRI  E, JF B & 4 B s & o ikl rTRE 3 bl se s B i, 3k
FREESHL NIRR RIS S R

IR B BT R WIE RV A e, R B MR E K. AR SR
SN T B A AT — SO 2SR A R A, AT B PR R, iR TE
WA RRE MEIE A B 0 A (O TE IR, SRR 5T, A3 (5 Lo UR 5 IR AR AT 7T o

it R R AT E 2l BT FHE BBz i), AESRAF I AR, 3852 MR B T4
AT AL, R BT I i USRS AR

14




7N SERATT AR O R & &M (BEARRAE ERIPRTE
A, WA EBEAEI S, RNATTRERARIFH D, SR METRIAE L
(-

A AR Bt SURORHE o B RIICE 2Bl Bilgmi et 2ufoh O, Ak
AL 300-500 Bl R I R TE B, A7 2 g ERIFEA

B. A URAUR I H) fE e — AR LB A TE B I R 42, B RA T 2 N AT S5 i AL T
BB, WL IR AN B W S B AR ML, [FHERR R 2 T 5 T
Yo, 0 DR AT AR O 52 el 24 b 2L AN 4R R De A 0 9, AT 2B S
BN AEIPIRE o

C. IR B FHT A WIE A Bk FB N, R B E e S K AR =
SERRON T R SO IZ IR I PR AL, AR IR R U R, IR e ik 2
FsE MR B o T I AEE P, 9 RCRTAT B4R T, A7 15 Lo R 52 sl PRAVE 7 o

D. ZHIARFER D, Friaa b,

15




. FsERIEL
R 2SR 1R A, (EREARIEAE R, Bt Mg,

Article information: https://dx.doi.org/10.21037/apm-21-1971

16




