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A Systematic Review and Meta-Analysis on the Use 29 trials involved 4805
of Preemptive Hemodynamic Intervention to Improve : .
Postoperative Outcomes in Moderate and High-Risk patients with an overall

Surgical Patients mortality of 7.6%

Mark A. Hamilton, MRCP, FRCA, Maurizio Cecconi, MD, and Andrew Rhodes, FRCP, FRCA

BACKGROUND: Complications from major surgery are undesirable, common, and potentially ° P I rt th -t
avokiable. The long-term consequences of short-term surgical complications have recently been u m O N a ry a e I'y Ca e e r
recognized to have a profound Influence on longevity and quality of life In survivors. In the past

30 years, there have been a number of studles conducted attempting to reduce surgical mortality o S r n O rm a re S S Cl a | O n
and morbid dellberately and preemptively manipulating perloperative hemodynamics. E p I t t
studies naam; lIJ-nylgn controf&oun mortallty ratz and were cnngmlzea for this as neﬁnyg? unrepresea'rt{ u a u

tative of cument practice and ralsed opposition to Its Implementation as routine care. We

performed this review to update this body of literature and to examine the effect of changes In 5 5

current practice and quallty of care to s%ye whether the conclusions from previous quan'i‘lgtatrve e Ca rd |aC | n d eX O r D 02

analyses of this fleld remaln valid.

METHODS: Randomized cilnical trials evaluating the use of preemptive hemodynamic Interven- . + . .

tion to Improve surgical outcome were Kientifled using multiple methods. Electronic databases ° FI d t p ﬂ d
(MEDLINE, EMBAS?cmG the Cochrane Controlled rglmcal Trials register) were screened for ul S Ino ro es VS ul S
potential trials, reference lists of Identified trials were examined, and additional sources were

sought from experts and Industry representatives. identified studles that fuifilied the entry criteria

were examined In full and subjected to quantifiable analysls, subgroup analysis, and sensitivity a I O n e

analysis where possible.

RESULTS: There were 29 studles Identified, 23 of which reported surgical complications. In

total, the 29 trials Involved 4805 patients with an overall mortality of 7.6%. The use of

preemptive hemodynamic Intervention significantly reduced mortallty (pooled odds ratio [95%

confidence Interval] of 0.48 [0.33-0.78]; P = 0.0002) and surgical complications (odds ratio .

0.43 [0.34-0.53]; P < 0.0001). Subgroup analysis showed significant reductions In mortality l mo rtal Ity O . 48 O R [0 . 33—

for studles using a pulmonary artery catheter, supranormal resuscitation targets, studles using

cardlac Index or oxygen dellvery as goals, and the use of fiulds and Inotropes as opposed to flulds 0 7 8 9 5 0 / C I . P - O 0 O O 2
alone. By contrast, there was a significant reduction In morbidity for each of the 4 subgroups . (o) ] - — .

analyzed.

CONCLUSION: The use of a preemptive strategy of hemodynamic monitoring and coupled

therapy reduces surgical mortality and morbidity. (Anesth Analg 2011;112:1392-402)

| surgical complications 0.43
OR [0.34-0.53 95% CIJ; P
< 0.0001).

The use of a preemptive strategy of hemodynamic
monitoring and coupled therapy reduces surgical
mortality and morbidity.



Maintaining Tissue Perfusion in High-Risk Surgical 32 clinical trials

Patients: A Systematic Review of Randomized : : :
Clinical Trials 5056 high-risk surgical

Sanderiand T. Gurgel, MD, and Paulo do Nascimento, Jr., MD, PhD patients

e T T T Hemodynamic protocol to

and have an Increased perioperative mortality. For this reason, they need a more AgOROUS . . .
perioperative protocol of hemodynamic control to prevent tissue hypoperfusion. In this study, we t d t t
systematically reviewed the randomized controlled clinical trials that used a hemodynamic maln aln a equa e Issue
protocol to maintain adequate tissue perfusion In the highaisk surglcal patlent. .

METHODS: We searched MEDUNE, Embase, LILACS, and Cochrane databases to Identiy pe rfUS|On

randomized controlled clinical studles of surgical patlents studied using 3 perioperative

hemodynamic protocol of tissue perfusion aiming to reduce mortality and morbidity; the Iatter

characterized at least one dysfunctional organ In the postoperative period. Pooled odds ratio

(POR) and 95% confdence Interval (CI) were calculated for categoncal outcomes.

RESULTS: Thirty-two ciinical frials wera selected, comprising 5056 nigh-risk surgcal [uatlants. c 0

Global meta-analysls showed a signiicant reduction In mortality rate (FOR: O R l morta“ty OR' O 67' 95 A) CI "
0.55-0.82; P < D 001) and In postoperative organ dysfunction Incldence (POR: 0.62; o '- B . - ) .
0.55-0.70; P < 0.00,001) when a hemodynamic protocol was used to malntain tissua

perfusion. When the maortality rate was =20% In the control group, the use of a hemodynamic O 55_0 82 . P < O OO 1
protocol to maintain tissue optimization resulted In a further reduction In mortality (POR: 0.32; - . ) -

S95% Cl: 0.21-0.47; P - 0.00,001). Monitonng candlac output with a pulmonary artery catheter

and Increasing oxygen transport and/or decreasing consumption also signifcantly reduced

mortality (POR: 0.6T; 95% CI: 0.54-0.84; P - 0.001 and POR: 0.71; 95% CI: 0.57-0.88; P <

0.05, respactively). Therapy directed at INCreasing Mixed or central Venous oxygen saturation ai

not signiMcantly reduce mortality (POR: 0.68; 95% CI: 0.22-2.10; A= 0.05). The only study using l com pl |Cat| ons O R O : 62 ’

lactate a5 a marker of tissue perfusion ralled to demonsirate a statistically significant reduction

&T&iwmm::: |Inlr?|h;mq::‘ juhg:::lalll:;;ée;:s E.ugécﬁ:lé hemodynamic protocol to maintain tssus 9 5 % C I O . 5 5—0 . 7 O , P <

perfusion decreased mortallty and postoperative organ fallure. Monltorng cardiac output calculating

OXygen transport and consumption nelpad to EIJ'CIE" m@rﬁg‘ Additional randomized controlled clinkcal

studies are necessary to analyze the value of monitonng miked or central venous oxygen saturation 0 O O O O 1
and Iactata In highsisk surglcal patients. (Anesth Analg 2011;112:1384-91)

T mixed or central venous oxygen saturation
Lactate level P>0.05

Monitoring cardiac output calculating oxygen
transport and consumption helped to guide therapy.
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Kudryashov G |
09 S
Vis 826om
Wi 2C AL 158.7 cm3
Cardiac Report - Complete VWi 4C AL 180 1 em3
W 2C AL 86 48 cm)
/8 AC AL 79.82emd
201m2
o Sex \.'> Exam Date: 25 Mar 2014 Sremtg
4 I:;n 80 s Tape 1D CO BIP MOD 6 64 Limin
BSA 201 m Tape counter 0.00.00
ar Refernng M.D. CO2C AL 614 Umin
20 2C MOD 5.98 Umin
Mod: Dopple O 4C AL 8.53 Umin
e oppler :
Sd 1.00em Avn»\pch 80 msec 0 4C MoO 8.14 Umin
IVSFS 31.25% AV VTI
IvSs 1.310m AVmeanV 0.80 m/s alsR 0.51cm
AVCS 1.68om AVmeanPG 274 mmHg [MRoisa sV 0.45mis
AcRoot 268em AVpeakV 1.05m/s [MRpisa Flow 73 00 mi'sec
78.82om3 TV E—— IAVpeakPG 4.40 mmHg
Si BIP MOD 38.87 mém2 LAAC 24 AVaccT/EjecT 0.33 S
SV BIP MOD / 78.02om3 LWaCud 320 2o0m) JAV EjecT 240 msec
LVAd 4CH / 43.28om2 LVWVE Tesch 253 3omd PVpeakPG 2.28 mmHg ~hvbaakibatls , -
J [Lvas acH 27 52em2 LMD 897 om PVmeanPG 1.66 mmHg :‘ .i;:é:::; :ﬁ; i: ““Jl.te‘:(f;eduiy?:.
i 2CAL 45 48% WFS il ) HR 77 bpm glmonary hypertension false chersa IV
EF cut W MVpeak E 141 mis .
JEF Towh MV AccT 8msec omemunis:
LWsCub MV VTI 14.25cm oy
LW Teich MVpeakV 1.04m/s — = i ooeal Q
LMIDs MVmeanV 0.54mis 3
SVioub MVpeakPG 4.29mmHg < Q-2 & g ALl | cesae > 4
7SV Texch MVmeanPG 1.63mmHg 2
LVPWa PV AccT 55.44 msec
%LVPW PV VTI 15.10cm
LVPWs PVpeakV 0.76 mis
LVd MassASE 318.2g PVmeanV 0.84mss
LVs MassASE 32719 PVaccT/EjecT 0.23
RVDd 274cm TR VTI 91.28cm
RVDs 1.74cm TRmeanV 282mis
LVd Ml ASE 158.6 g/m2 TRmeanPG 32.61 mmHg
LVs MI ASE 163.0g/m2 TRpeakV 2.99mis
JAc/LA 0.47 [TRpeakPG 36.13mmHg
LVd Ml PENN 158.6 g/m2 MV E/Eann 11.77
LVs Ml PENN 196.8 g/m2 MV Eann 0.12mvs
LVd MassPENN 38409 PV EjecT 238 msec
1165am3 LVs MassPENN 39519 RVPs 41.13mmHg
3034cm¥m2 |8l Teich 62.50mim2  [COcub —t&12Umin
6.35cm RVWd 0.50 am CO Teich 10.69 Umin
8.85cm RVWs 0.68 cm
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On-line MOHNTOPWHI CEPAEYHOIO BbIbpOCca:
UTo MpUMEHSTE: XXNAKOCTH NIV NHOTPONLI?

If the fluid challenge does not increase the SV, volume
loading serves the patient no useful benefit and Is
likely to be harmiul.

The measurements of SV and CO are fundamental to
the hemodynamic management of critically ill and
Injured patients and unstable patients in the operating
room.

Both fluid challenges and the use of inotropic agents/
vasopressors should be based on the response of the
SV to either of these challenges.

Paul E. Marik Journal of Cardiothoracic and Vascular
Anesthesia, Vol 27, No 1 (February), 2013: pp 121-134



OXVpeHVe - | KapananbHOoIo puycka

2 Multiple co-morbidities of obesity
% Which ones really matter to anaesthesia ?

2 OSA

2 Thromboembolic disease
2 Real ‘not obesity’ Asthma
% The Airway

2 Diabetes

2 CVS
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Deviation from ideal body weight (%)
50 100 150 200

———— Feldschuh and Enson (ref.3)
S— Alexander et al. (ref.6)
O  Messadi et al. (ref.7)
A\ Messerli et al. (ref.8)
New equation
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Figure 1.3 The relationship between indexed blood volume (ml

kg~") and deviation from ideal body weight and absolute values of
BMI. The relationship is hyperbolic and is described by the equation

_ [BMI
BV..gr\,l B aMI

¥doa -22%g/m 7

The solid line represents the calculated value and the others have
been extrapolated from the literature. From: Ref [17].

=1 B 10

Cardiac output (Imin~')

4

| |
20 30 40 50 60 70
Body mass index (kgm—=)

Figure 1.4 The relationship between C0 and BM| is
not linear. The relationship is desaibed by the eguation,

BMI__.
Cﬂpatiant=cclidndEW-BJ . B

ML

MNote that the calculated values closely approximate the measured
values reported by Stelfox et al. [19]. Modified from: Ref [19].

Alvarez A etial. Cambridge University.
Press, 2010




PemMoaennpoBaHe XenyaoYyKkoB
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- O~ Concentric remodeling N (-Jcsf‘cﬁ0 Gotpen g:ﬁdﬂs

P 0.08- ={»= Eccentric hypeartrophy II___,""_
ﬁ —I~ Concentric hypertrophy . Figure 1.6 Left ventricle (LV) geometry in non-obese and
£ .06 obese patients. Normal LV geometry is the most common in the
2 non-obese referent group, whereas eccentric and concentric LY
T 0.04 hypertrophy become more prevalent in severely obese subjects.
E Concentric hypertrophy is the most frequent pattern in the obese
= subjects. From: Ref [28].
& 0.024

o

0 500 1000 1500 2000 EEI{J{]
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Figure 1.7 Impact of left ventricle geometric pattern on
cumulative hazard of death cwer time in 11 792 obese patients
with preserved ejection fraction. Hazard was greatest with

cancentric hypertrophy and least with normal geometry. Eccentric Alvarez A et al Cambridge University
hypertrophy had a greater hazard than concentric remodeling, but ‘

less than concentric hypertrophy. From: Ref [34]. PreSS, 2010



SHF vs DHE

Systolic Diastolic
heart failure heart failure

I

Intra-operative Intra-operative
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- Maintain or increase CO with a-1 blocking vasedilators, such - Ouygen delivery should be optimized by maintenance of blood
as carvedilol, or by inodilators such as nebivolol, which causes . volume hemoglobin concentration, and CO.

vasodilation by increased production of endothelial NO. « Use of anesthetic agents that do not affect LV diastolic properties

« Treat tachydysrhythmias to restore normocardia, thus reducing * li.e, sevoflurane, desflurane, opicids, musde relaxants).

MVO, « Awoid diastolic hypotension (espedally with concentric
- Acute decompensated SHF should be treated with it ventricular volu  hypertrophy).

levosimendan and/or veno/vasedilators, including nitroglycerin,

nitroprusside and nesiritide, but only if patient is considered

normovelemic and norme- or hypertensive.

« Treat tachydysrhythmias, and espedally atrial fibrillation with
rapid ventricular response.

- Inotropic agents, such as dobutamine and milrinone/amrinone,
should rarely be used for acute decompensated SHF, except

when SHF is unresponsive to selective and non-selective Alvarez A et al Cambridge University
B-blockers, levosimendan and intravenous veno/vasodilators. y
Press, 2010



On-line MOHNTOPVIHI CEpAEYHOro BbIbpoca:
Kakyro aHecTesno NpPoBOANTE 7

TBBA?

VIHransgUMoHHas ? :
PervioHapHas? Doesn't matter

KomMmbHmMpoBaHHasA?

Henb3d AonYyCTNTh MIeoANHaMno!



BBIBOP METO/IA
AHECTE3WU B
3ABUCUMOCTHU OT THUITA
KPOBOOBPAIIIEHUS Y
BOJLHBIX C

O6ecnqu(;cﬂaI@H|ypEL}pPTaBKy KMcnopoaa, C
[NOMOLLBIO BEIOOPAa METOAA aHECTE3NN AN

NOAAEP)KAaHNSA AYKMHETNYECKOTo TUna
KPOBOOOPALLIEHNS BO BPEMSA OnepaLmi Y. 60MbHbIX
C OXKUPEHNEM

Hoxnmagank: [laBaoBa T.C.
Hayanbin pykoBoauTesnb: nou. Boporsinues C.H.

3arnopo)xbe — YepHOBUBI 2014



> C 01.01.2012 r. mo 01.01.2014 r. B KJIMHHKE TOPAKAJIHHOU
XHPYPIr¥M NPOBEACHO NPOCIEKTHBHOE HCCIAeI0BAHUE,

B KOTOPOE OBIJIN BKJINYEHBI NAIAEHTHI C COIYTCTBYIOIMIMM
oxupenneM (MMT=30 kr/m2) u HaT0JOrMENA MU TOBUTHON
JKejie3bl (paK HINTOBUIHOM JKejie3bl), HOTPE00BABIINE

npoBeaeHus odomen anecresuu ¢ UBJI.

TUPEOUOAIKTOMMUS C
numdogucceKkumnen.




AHecTe3nd

arponuH 0,6-1,0 mr,
aumenpos 10 mr,
JEKCAMETA30H 4 MI,
mMeTorJgonpavua 10 mr,
dbenranua 1-1.5 MKI/KL,
CH0Aa30H 2,5 MI.

(heHTaHNI 2 MKI/KT,
npomnod o 2MI/Kr,
keramuH 0,15 mr/Kr




AHecTe3nd

n=22 n=22
nogrpymna 1 BBA nogrpymna CEB
- nponogos 4 mr/Kr/yac - ceBourypan 2,5 — 3%

- penranna 10/5/3 Mkr/kr/gac - gpenranua 3 MKI/Kr/4ac
- TpakpuyM 0,5 Mr/Kr
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BbiBOAObI

[noanHammngd — CeBodrypaH

[vnepanHammnsg — Doesn't matter



3aKJiroyeHme

On-line MOHNTOPMHIF CEPAEYHOrO BLIBPOCA Y
DOOJIEHEIX C OXKUPEHVNEM —

910 OONOJHNTEJNIbBHAA TEXHUKA
I/IHTpaOI'IepaLI,I/IOHHOI7I 3dlNTBI NMaUEeHTa OT
HETNPaABWIIBHOIO UCTIOJIB3OBAHWA XUAKOCTH,
NHOTPOINOB, BA30OAKTUBHBIX MNMPENapartoB
dHECTETUKOB.
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