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Organ Dysfunction
Adverse Oulcome

Complications
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s Four phases of intravenous
i fluid therapy: a conceptual
model

E.A.Hoste, et al.. British Journal of Anaesthesia
2014;113(5):740-747 doi:10.1093/bja/aeu300
Rapid boluses 500 mn — 15 xB
Optimization o Deescalation 7
Fipscog Stsizeion Fluid challenges - 200 ma — 10 x8

Fig 2 Patients’ volume status at different stages of resuscitation. ¢i3 BTpaTM 7 175'2 Mﬂ/Kr/rOp,

Table 1 Characteristics of different stages of resuscitation: ‘Fit for purpose fluid therapy’. GDT, goal directed therapy; DKA, diabetic keto acidosis;
NPO, nil per os; ATN, acute tubular necrosis; SSC, surviving sepsis campaign

Rescue Optimization Stabilization De-escalation
Principles Lifesaving Organ rescue Organ support Organ recovery
Goals Correct Optimize and maintain tissue Aim for zero or negative fluid Mobilize fluid accumulated
shock perfusion balance
Time (usual) Minutes Hours Days Days to weeks
Phenotype Severe shock Unstable Stable Recovering
Fluid therapy Rapid Titrate fluid infusion conservative Minimal maintenance infusion only  Oral intake if possible
boluses use of fluid challenges if oral intake inadequate Avoid unnecessary i.v. fluids
Typical clinical - Septic - Intraoperative GDT - NPO postoperative patient - Patient on full enteral feed in
scenario shock - Burns - ‘Drip and suck’ management recovery phase of critical illness
- Major - DKA of pancreatitis - Recovering ATN
trauma
Amount Guidelines, for example, SSC, pre-hospital resuscitation, trauma, burns, etc.
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Vascular content, tone, integrity, and haemodynamics for guiding fluid

therapy: a conceptual approach.
LS Chawla, et al. Br. J. Anaesth. (2014) 113 (5):748-755. https://doi.org/10.1093/bja/acu298

Vascular Vascular

barrier content
P Vascular el
Hypo-
perfusion e
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Bedside Ultrasound in Resuscitation and the Rapid Ultrasound in Shock Protocol
Dina Seif,! Phillips Perera,2 Thomas Mailhot,! David Riley,3 and Diku Mandavia!
Critical Care Research and Practice, Volume 2012, Article ID 503254, 14 pages, http://dx.doi.org/10.1155/2012/503254

Table 1
Rapid Ultrasound in SHock (RUSH) protocol: ultrasonographic findings seen with classic shock states
RUSH
Evaluation Hypovolemic Shock  Cardiogenic Shock Obstructive Shock Distributive Shock
Pump Hypercontractile Hypocontractile Hypercontractile Hypercontractile
heart heart heart heart (early sepsis)
Small chamber size Dilated heart Pericardial effusion Hypocontractile
Cardiac tamponade  heart (late sepsis)
RV Strain
Cardiac thrombus
Tank Flat IVC Distended IVC Distended IVC Normal or small IVC
Flat jugular veins Distended jugular Distended jugular (early sepsis)
Peritoneal fluid veins veins Peritoneal fluid
(fluid loss) Lung rockets Absent lung (peritonitis)
Pleural fluid (pulmonary sliding Pleural fluid
(fluid loss) edema) (pneumothorax) (empyema)
Pleural fluid (effusions)
Peritoneal fluid
(ascites)
Pipes Abdominal aneurysm Normal DVT Normal
Aortic dissection

Abbreviations: DVT, deep venous thrombosis; IVC, inferior vena cava; RV, right ventricle.

0.0. BaneHKko. 11-1 bputaHo-YKpaiHCbkmin Cumnosiym. Kuis, 2019


https://www.hindawi.com/81718276/
https://www.hindawi.com/30572429/
https://www.hindawi.com/41465130/
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http://dx.doi.org/10.1155/2012/503254

Lee CW1, Kory PD?, Arntfield
RT3

Development of a fluid
resuscitation protocol using
inferior vena cava and lung
ultrasound.

J Crit Care. 2016 Feb;31(1):
96-100. doi: 10.1016/j.jcrc.
2015.09.016.

Point of Care Ultrasound Fluid Resuscitation Guide

Underfilled

<15cm

(Fluid Resuscitate)

v

f \
Give Crystalloid*
—
*Septic patients,

consider dynamic fluid
responsiveness test

Intubated

- using IVC and lung ultrasound -

Normal
15-25¢cm

T

2

Passive

( Dmax-Dmin)
[ ( Dmax+Dmin) ] >12%

Triggering

A-line
predominance

( Fluid Test )
Consider Crystalloid

Crystalloid may help
and unlikely to harm

Dynamic fluid
responsiveness test
indicated if available

Not Intubated

Distended

> 2.5 cm, non-varying IVC

“*Exceptions:
Elevated RA
pressure e.g.
tamponade, pHTN,
etc. or B-line

etiologies other than
" 1 pulmonary edema.
% May still be fluid
responsive.

B-line
predominance

C Fluid Restrict** )

¥

Hold Crystalloid

Vasoactive agents
indicated to support
shock
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AnHamiyHa ouiHKa IVC
Aiametp IVC (iHpopmMaTUBHO Yy BCiX NALLIEHTIB):
MeTa aHani3 gocniaXeHb, AKi BumiptoBann senmumHy IVC y nayieHTiB 3 LLOKOM, BUABUJIN:
Feissel et al BuaAsuAn wo 29 i3 30 naLieHTIB WO He pearytoTb Ha pianHy, manun IVC > 15 mm

CnaaiHHa IVC (iHpopMaTUBHO Y HE BEHTUNbOBAHUX NALLIEHTIB):
Muller et al: guxanbHi Bapiauii = (Dmax-Dmin) / Dmin x 100%.
AKwo nepesuulye 40%, To 3a3BMYaM YyTamBi A0 06'emy, AKWO meHWwe 15%, To 3a3BMYal He BiANoBiAatoTb Ha 06'em

Po3TtaKHicTb IVC (iHbopMaTMBHO NuLLE Y BEHTU/IbOBAHUX NALLIEHTIB):

Barbier et al: iHaeKkc po3TaxiHHA: (Dmax-Dmin) / Dmin x 100%. MNopir B 18% mae yytnmsicTb i cneuundiyHictb 90% ana
YYT/IMBOCTI A0 06'emy.

Feissel Ta iH: guxanbHi 3miHK B AiameTpi IVC: (Dmax-Dmin) / ((Dmax + Dmin) / 2). Noporosuii nokasHuK 12% 3anae
NO3UTMBHMIM NPOrHO3 BiAryKYy Ha PignHyY

AHani3 nereHiB (FALLS protocol):
[MepeBaxaHHSA A-line BKa3ye Ha HU3bKUIN BMICT PiANHU B iIHTEPCTULLiT T2 HU3bKUIM aDO HOPMANIbHUIM TUCK B NiBOMY nNepeacepa

MepeBarkaHHA B-line nos'A3aHo 3 afibBEONAPHO-IHTEPCTULIANBHUM CUHAPOMOM
MepeBarkaHHA A-line nepegbayae 4yTIMBICTb A0 PiANHU, NepeBarkaHHA B-line nepeabayae ii BigCYTHICTb.
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Mpuknapgp 1
XBopa 87 poKiB, 3aWleMneHa BEHTPAJIbHA KMAa, ekcno3uLisa 6ina 20 roamH, BupaxxeHmit 601b0BUIM CUHAPOM,
6araTopasosa 6.110B0Ta, A3UK cyxui, LI =1,7, AT — 80/40 mmpTcT, YCC 129-136 ya/x8, SpO2 He BU3HAYAETLCA, CUMMNTOM
6inoi nhamm 6ina 4 ¢, aHypia > 12 roa, Kyna cynyTHbOI NATOAOrIi, B TOMY YNCAi 1 KapAianbHOI.
OrnaHyTa KapAionoramum, PEKOMEHA0BAaHO 0OMeKUTH iHPY3ito, paHHE 3aCTOCYBaHHA Ba30NPECOopiB, iHOTPONIB.

Y3 acuctoBaHa NiAroTtoBKa Ta KOpPeEKL,if WOKY B onepauiHin:

CyanHHuit Bmict IVC 5-8 mm, noBHe cnaiHHA Ha BAOCI.

CyAnHHA NPOHUKHICTb — BiNbHOI PiANHKM B NAEBPANbHUX Ta YEPEBHI NOPOKHUHAX He BUABNEHO. [pu aHanisi nereHis — A-
npodinb

Tik KpoBi — Mane HanoBHeHHA Kamep cepusd, 36inbweHHAa PB o 90 %.

TakTuKa iHys3ii — wenakmin 6ontoc (500 mn /15-20 xB)
Bignosiab Ha iHpy3ito — LI =1,1, AT 100/60 mmpTcTt, YCC 110-115 x8, SpO2 99%, 3'ABMNAcL neplia ceya.

Y3 KOHTpPOANb:

CyanHHuit Bmict IVC 10-12 mm, cnaainHA ao 80 %,

CyAnHHA NPOHUKHICTb BiNIbHOI PiANHKM B MOPOXKHUHAX He BUABAEHO. JlereHi - A-npodins.
Tik KpoBi - 36inbweHHA KAP /1L ane He A0 HOpManbHUX NoKa3HuKiB, PB 6ina 70 %
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Mopanblua TaKTUKa — NOBTOpPHUI 21 6ontoc 500 mn /20-30 xB.
Bignosigb: LWl = 0,85, AT 110/60 mmpTcT, YCC — 94-98/x8, CBMN — 2 ¢, Sp0O2 99%, * Temny Aiypesy.

Y3 KOHTPOb:

CyanHHuiA BMicT HanoBHeHHA HIMB no 13-15 mm, cnaaiHHsa ao 70 %,

CyAnHHA NPOHUKHICTb BiNbHOI PiANHU B MOPOXKHUHAX HE BUABAEHO, ereHi A-npodinb.
Tik KpoBi 36inbweHHAa KAP /1l ao HopmanbHMX NoKa3HuKiB, PB 6insa 65-70 %,.

Mopanblia TakTUKa: 11 pianHHUit Tect 200 mn/10xB, Ta Bigpasy 21 pignHHUI Tect 200 mn/10xs,

Bignosigb: LI = 0,56, AT 135/75 mmpTcT, YCC 76-80 ya, Sp0O2 99%, CBM < 2 ¢, aiype3 = 40 mn/rop
CyanHHni Bmict HMB - 15-17 mm (cnaaiHHA ao 50 %)

CyAMHHA NPOHMUKHICTb BiNbHOT PiAVHM B MOPOXKHMHAX He BUABAEHO. Npun gocniaKeHHi nereHis A-npodinb
Tik KpoBi 36inbweHHa KAP /1L o HopmanbHMX NoKasHuKie, PB 6ina 55-60 %

Po3nouyato aHecTe3ionoriuHe 3abe3neueHHA: Nig Yac iHAYKUiT, iHTYbaUii Ta niaTpMmaHHA aHecTe3ii 6e3 eni3oais
rinoToHii, YCC 72-86, 6e3 BUKOpUCTaHHA cumnaTommmeTukis. [iypes 40-60 mn/roga,

LLIBMAKe BiAHOBNEHHA CBiAOMOCTI, paHHA eKcTybauifa, akTMBauifa, ctabinbHa Tedia nichAaonepauinHoOro nepioay.
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Mpuknapg 2

XBopun 45 pokis. Nepdopauia NOPOKHUCTOro opraHy, ekcno3unuia 10 roanH, NepmUTOHIT. 3/1I0BXKUBAE aNKOTONEM.
LI = 1,9, AT 70/30 mmpTcT, YCC 136 ya/xs, SpO2 92 %, CBMN > 3 ¢, A3UK CyXunii, Onyro-aHypis.

y3A:
CyanHHni Bmict IVC £ 10 mm, cnagivHa ao 70 %,

CyAMHHA NPOHMUKHICTb B YepeBHIiN Ta NneBpabHUX MOPOXKHMHAX BiNbHOI PiAVHM HE BU3HAYa€ETbCA. JlereHi A-npodinb
Tik Kposi 3meHweHHa KAP /1L, ®B 6insa 70-80 %

IHdysia: Lsnakuin 6ontoc 500 mn/15-20 xB

Bignosiab:

LI = 1,35, AT 90/50 mmpTcT, YCC 122 x8, SpO2 96 %, CBIN = 3 c,

y3A:

CyanHHni Bmict IVC 12-14 mm, cnagiHHAa Ao 60 %,

CyaMHHA NPOHMKHICTb 3'ABMNACH BifibHA PiAMHA B YePEBHIN NOPOXHWUHI, NPy AOCAiAKEHHI nereHis B-npodinb (B-niHii B
NOMIPHIM KiNbKOCTI B HUMKHIX Bigdifiax NpaBoi nereHi — NoOMipHUIM NOKaIbHUM iIHTEPCTULIMHUA CUHAPOM NereHis)

Tik kposi KAP J1LL 6e3 anHamiku, B 60-65%,

Mopanblua TaKTUKA: He 3BaXKatouM Ha NO3UTMUBHY KapaiopecnipaTopHY BignoBiab Ha iHDY3it0, BpaxoBytoumM BTPATU PiAUHN B
TPETIN NPOCTIp - PAaHHE BUKOPUCTAHHA Ba3onpecopiB, obeperkHa iHdy3ia No pecTPUKTUBHOMY TUMY.
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BUCHOBKM:

32 AONOMOror AIarHOCTUYHOIO YNbTPA3BYKY MOX/IMBO LLBUAKO
BU3HAYNTUCA 3 BOJIEMIYHUM CTAaTYCOM NALLIETA Ta CTAHOM
reMoguMHaMiKu, WO A03BOJIAE 0OpaT ONTUMAJIbHY CTPATETIEID
LLiNeopPiEHTOBAHOI iIHPY3Il

[1iarHOCTUYHUNIN YAbTPA3BYK MAE BUCOKY YYTAUBICTb Ta cNeundiyHICTb
PAaHHbOIO BMAB/IEHHA BHECYAUHHOI PIAUHW NereHis, we Ha
CYOKNIHIYHMX CTaAiAX, WO AO03BOJAE BYACHO NIMITYBATU PIANHHY
Tepanito, Ta 3aCTOCYyBaTH Ba3onpeccopun y remoanHamivyHoO
~_HecTabinbHMUX NaLIEHTIB
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