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Postoperative deaths may be due to anatomic prob-
lems including surgical technical errors, judgment er-
rors and the severity of the patients’ illness as well as
inadequate physiologic compensations. It follows that
therapeutic goals include surgical correction of the an-
atomic problems, followed by supplementation of those

physiologic compensations that are determinants of
survival. Thus, the physiologic goals of therapy are not
the normal values of unstressed, healthy volunteer sub-
jects, but rather the values of survivors of a life-threat-
ening surgical illness.'’
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Hemodynamic and oxygen transport patterns in
surviving and nonsurviving postoperative patients

RICHARD D. BLAND, MD; WILLIAM C. SHOEMAKER, MD; EDWARD ABRAHAM, MD:

JUAN CARLOS COBO, MD
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Tissue oxygen debt as a determinant of lethal and
nonlethal postoperative organ failure

WILLIAM C. SHOEMAKER, MD; PAUL L. APPEL, MPA; HARRY B. KRAM, MD
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Prospective Trial of Supranormal Values of
Survivors as Therapeutic Goals in High-
Risk Surgical Patients*

William C. Shoemaker, M.D.; Paul L. Appel, M.PA.;
Harry B. Kram. M.D.; Kenneth Waxman, M.D.; and

Tai-Shion Lee. M.D., F.C.C.P (Chest 1988; 94:1176-86)
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Prospective Trial of Supranormal Values of
Survivors as Therapeutic Goals in High-

Risk Surgical Patients*

William C. Shoemaker, M.D.; Paul L. Appel, M.PA.;
Harry B. Kram. M.D.; Kenneth Waxman, M.D.; and

Tai-Shion Lee, M.D., F.C.C.P. (Che’t 1988; 94;11?6-86)

Table 9—Summary of Mortality of the Prospective Series

Protocol

Control —t

Deaths,

Series Date Number Deaths Number %

Series 1 1/78-6/80

Control period 6/80-5/83
between trials

Series 2 5/83-5/84

Control period 5/84-5/85
after trials

Total

168
239

105
160

672

57 (34%) 108 21 (19%)
66 (28%)

34 (32%) 28 1 (4%)
40 (25%)

197 (29%) 136 22 (16%)




Prospective Trial of Supranormal Values of
Survivors as Therapeutic Goals in High-
Risk Surgical Patients*

William C. Shoemaker, M.D.: Pogish
Harry B. Kram, M.D.; Kenneth
Tai-Shion Lee. M.D., F.C.C.P
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Meta-analysis of hemodynamic optimization in high-risk patients®

Jack W. Kern, PharmD; William C. Shoemaker, MD (Crit Care Med 2002; 30:1686-1692)

Favers Optimization Favors Control

1. Control Groups with Mortality Rates Greater than 20%

A. Goals to Supranormal Values After Organ Failure

Alia, 1999; n=63 31:32, Surg/Med, [0.74 - 0.66=0.09]

Yu, 1998 n=06 43:23, Surgical{<75yr), [0.21 -0.52= 0311 :
Yu, 1998: n=39 21:18, Surgical(=75yr}, [0 57 - 0.62=-0.04]
Gartinoni, 1995, n=762 253:252, Tra/Surg/Med, {0.49 - 0.48= 0.01]
Hayes, 1994, n=109 50:50, Surg/Med, [0.50 - 0.30=0.2]
Yu,1993; 0=70 35:32 Surgical, [0.34 - $.34=00]

Subtotal; 0.0 (+/- 0.07), p>0.05

B. Goals to Supranermal Values Before Qrgan Failure
Lobo, 2000; n=42 19:18, Surgical, [0.16 - 0.33= -0.17] I |

Wilson, 1999; n=138 46:46, Surgical, [0.04 - 0.37= -0.32] ——

pmsttrauma conditions. Goal-directed
=== therapy to achieve optimal goals is inef-
fective in the late stages after onset of
organ failure because no amount of extra
oxygen will restore irreversible oxygen
debts, failed organs, or dead cells. In the




Meta-analysis of hemodynamic optimization in high-risk patients®

Jack W. Kern, PharmD; William C. Shoemaker, MD (Crit Care Med 2002; 30:1686-1692)

2. Control Groups with Mortality Rates Less than 15%

A. Goals to Supranormal Values
Velmahos, 2000: n=73 40:35, Trauma. [0.15 - 0.11=0.04]
Uena, 1998; n=34 16:18, Cirrhasis, [0.0-0.11=-0.11]
Durham, 1966; n=60 27:27  Tra/Med, [0.11 -0.10=0.01]

B. Goals to Normal Values
Valentine, 1998: n=126 60:60, Aortic Surg, [0.05 - 0.02=0.03]

Bender, 1997, n=104 51:53, Aortic/Limb Salvage, [0.02 - 0.02= 0.0]
Ziegler, 1997, n=72 32:40, Aortic/Limb Salvage, [0.09 - 0.05= 0.04]

Mythen, 1995; n=60 30;30, CABG/Valve Re p] [00 0.03=-0.03]
Berlanl 100 . Parinh Va -n = _f 061

Furthermore, outcome differences may
be extremely difficult to demonstrate
when the patient population is not very
ill, as indicated by control mortalities of
<15%. Finally, no effect should be ex-
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A Systematic Review and Meta-Analysis on the Use
of Preemptive Hemodynamic Intervention to Improve
Postoperative Outcomes in Moderate and High-Risk
Surgical Patients

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

1.6.3 2000's
Bonazzi 2002 (29)
Buettner 2008 (27)
Chytra 2007 (26)
Conway 2002 (25)
Donati 2007 (24)
Donati 2007 (24)
Gan 2002 (23)
Kapoor 2008 (19)
Lobo 2000 (22)
Lobo 2006 (21)
Lopes 2007 (20)

Bl —dee . AR S FW

50 Mot estimable
40 0.33 [0.01, 8.22]
82 0.69 [0.31, 1.52]
28 0.31 [0.01, 7.95]
67 0.98 [0.13, 7.20]
67 0.98 [0.13, 7.20]
50 Mot estimable
15 Mot estimable
18 4.2% 0.19 [0.04, 0.88]
25 3.7% 0.22 [0.04, 1.21)
16 3.3% 0.29 [0.05, 1.80]
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2.6.3 2000
Bonazzi 2002 (29)
Chytra 2007 (26)
Conway 2002 (25)
Donati 2007 (24)
Gan 2002 (23)
Kapoor 2008 (19)
Lobo 2000 (22)
Lobo 2006 (21)
Lopes 2007 (20)
Mckendry 2004 (18)
Nablett 2006 (16)
Pearse 2005 (15)
Polonen 2000 (14)
Venn 2002 (7)
Wakeling 2005 (6)

50 4 50 1.7% 0.48 [0.08, 2.74) —
80 28 82 9.3% 0.45 (0.22, 0.92)

29 9 28 3.2% 0.44 [0.13, 1.53) B
68 20 67 6.1% 0.31(0.13, 0.77) .
50 6 50 0.6% 0.07 (0.00, 1.24] -

15 315 0.9% 0.29 [0.03, 3.12]

19 12 18  2.7% 0.23 [0.06, 0.91] —
25 17 25  3.8% 0.60 [0.19, 1.90) e

L

[

17 12 16 2.3% 0.23 [0.05, 1.03]
89 26 85 9.9% 0.54 [0.27, 1.08]
51 8 52 1.1% 0.11 [0.01, 0.91]
62 41 60 8.9% 0.36 [0.17, 0.75]

1 s
L I T N B e I - T e - P RV, BN

Pl

196 11 197 2.2% 0.17 [0.04, 0.80]
30 14 29 4.0% 0.33 [0.11, 1.00]

67 38 67 10.0% 0.43 [0.21, 0.85]
Subtotal (95% CI) 848 841 66.7% 0.38 [0.29, 0.50]

ol

Total events 136 249
Heterogeneity: Tau® = 0.00; Chi’ = 6.92, df = 14 (P = 0.94); I’ = 0%
Test for overall effect: Z = 7.01 (P < 0.00001)
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Determinants of Long-Term Survival After Major Surgery
and the Adverse Effect of Postoperative Complications
(Ann Surg 2005;242: 326-343)

Shukri F. Khuri, MD,*7} William G. Henderson, PhD,§ Ralph G. DePalma, MD,{
Cecilia Mosca, MSPH,§ Nancy A. Healey, BS,* Dharam J. Kumbhani, MD, SM,* and the Participants
in the VA National Surgical Quality Improvement Program

Methods: NSOIP data were merged with BIRLS to determine the
vital status oﬂ 105,951 Patientslwho underwent 8 types of operations
performed between 1991 and 1999, providing an average follow up
of 8 years. Logistic and Cox regression analyses were performed to
identify the predictors of 30-day mortality and long-term survival,
respectively.

Results: The most important determinant of decreased postoperative
survival was the occurrence, within 30 days postoperatively, of any
one of 22 types of complications collected in the NSQIP. Indepen-
dent of preoperative patient risk, the occurrence of a 30-day com-
plication 1n the total patient eroup reduced median patient survival
by 69%. The adverse effect of a complication on patient survival
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Axdrew: Hhotes Goal-directed therapy in high-risk surgical

Maurizio Cecconi i

Mark Hamilton patients: a 15-year follow-up study
Jan Poloniecki

Justin Woods
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David Bennett

R. Michael Grounds

Renalni komplikace

Q

Srde€ni komplikace

=2— Complications

o
—
=
=

&~ No Complicalions
—— Complications

*- No Complicalions

o
o

oh
|
Percent survival

Percent survival

2000 4000 Time (Days)

Time (Days)




Enhanced
Surgical
Recovery
program

Eu Crﬂean

B sthe_. uluq'_.-

'ES




(TERMO)DILUTION

SONOGRAFY
+ DOPPLER

PULSE WAVE
ANALYSIS

APPLIED FICK

CURRENT
(IMPEDANCE)




PAC

USG dilution

Cardio Q
USCOM

EV1000/VolumeView
PiCCO
LiDCO Plus

BioZ
CircMon
PhysioFlow

ECOM

NICOM

Vigileo/FloTrac
LiDCO Rapid
PulsioFlex
ModelFlow
MostCare
Nexfin

NICO



Perioperative haemodynamic therapy

Mikhail Y. Kirov®P, Vsevolod V. Kuzkov® and Zsolt Molnar®

Current Opinion in Critical Care 2010,
16:384-392
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Cannesson et al. Critical Care 2011, 15:R197
http//ccforum.com/content/15/4/R197
i IR ‘: CRITICAL CARE

RESEARCH Open Access

Hemodynamic monitoring and management in
patients undergoing high risk surgery: a survey
among North American and European

anesthesiologists

son'”, Gunther Pe cks', Andreas Hoeft® and Azriel Perel”

Does your institution or group have a written protocol, care
guide, or statement concerning hemodynamic management
in this setting?

-

ASA Respondents ESA Respondents

Unsure or

& Ho b VS don’t know

Figure 2 Incidence of institutional guidelines concerning hemodynamic management in this setting?




Table 3 What are your indicators for volume expansion
in this setting (diagnostic tools)?

ASA ESA
Respondents Respondents
(n = 209) (n = 165)

Answer Options Response Response
Percent Percent

Blood pressure

Urine output

saturation (S

solume

ASA, American society of anesthe
of anaesthesiology respondents.

Cannesson et al. Critical

http://ccforum.com/con 97 @ CRITICAL CARE

RESEARCH Open Access

Hemodynamic monitoring and management in
patients undergoing high risk surgery: a survey
among North American and European
anesthesiologists

n'", Gunther Pestel’, Cameron Ricks', Andreas Hoeft® and Azriel Perel®




Srinivasa et al. BMC Anesthesiology 2013, 135
ittps/ /www biomedcentral. com/1471-2253/13/5

BEMC
Anesthesiology
RESEARCH ARTICLE Open Access

Goal-directed fluid therapy- a survey of
anaesthetists in the UK, USA, Australia and New
Zealand §

Sanket Srinivasa'”, Arman Kahokehr!, Mattias Soop?, Matthew Tayl or’ and Andrew
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Figure 1 Do you use Goal-directed fluid th ).

Always/Sometimes: USA vs. UK, p=0.36; USA V4
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Figure 2 Would you like to use Goal-Directed Fluid Therapy? (Columns from left to right respectively: Yes/No/Undecided).
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British Journal of Anaesthesia 108 (1): 53-62 (2012) B A
Advance Access publication 26 August 2011 - doi:10.1093/bja/aer273

Randomized controlled trial of intraoperative goal-directed

fluid therapy in aerobically fit and unfit patients having
major colorectal surgery

C. Challand®3, R. Struthers?3, J. R. Sneyd?3, P. D. Erasmus?2, N. Mellor?, K. B. Hosiel and G. Minto23*

Conclusions. Intraoperative SV optimization conferred no additional benefit over standard

fluid ther'clpln an aerobically fit subgroup Ell atients, GDT was associated with

detrimental gffects on the primary outcome.

In an aerobically fit subgroup



Randomized clinical trial British Journal of Surgery 2013; 100: 66—74

Randomized clinical trial of goal-directed fluid therapy within
an enhanced recovery protocol for elective colectomy

S. Srinivasa!, M. H. G. Taylor?, P. P. Singh!, T.-C. Yu!, M. Soop?® and A. G. Hill!

'Department of Surgery, South Auckla cal School, Middlemore Hospital, University of Auckland, *Department of Anaesthesia, Middlemore

atec
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Review
Clinical review: Goal-directed therapy in hlgh risk surglcal

patients
Nicholas Lees, Mark Hamilton and Andrew Rhodes

1. Vyhledat OPTIMALNI INTRAVASKULARNI
OBJEM !

2. Zajistit dostateénou globalni DODAVKU
KYSLIKU !

3. Sledovat a reagovat na znamky poruchy
ORGANOVE PERFUZE !
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Dosazeni adekvatni dodavky kysliku
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Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Perioperative, Cardiac Output-Guided 17 C ENTR ES

Hemodynamic Therapy Algorithm on Outcomes

Following Major Gastrointestinal Surgery U K
A Randomized Clinical Trial and Systematic Review

Rupert M. Pearse, MD; David A. Harrison, PhD; Neil MacDonald, FRCA; Michael A. Gillies, FRCA; Mark Blunt, FRCA; Gareth Ackland, PhD; Michael P. W. Grocott, MD;
Aoife Ahern, BSc; Kathryn Griggs, MSc; Rachael Scott, PhD; Charles Hinds, FRCA: Kathryn Rowan, PhD; for the OPTIMISE Study Group

in order to achieve and maintain a maximal value of stroke volume; no attempt was made to

standardize choice of colloifl. Dopexamine was administered at a fixed, low dose of 0.5 ug kg* min™

either through a peripheral, or central venous catheter (Cephalon Ltd, Welwyn Garden City, UK).
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Global patient outcomes after elective surgery:

Prospective cohort study in 27 low, middle and
high income countries

Running title: Global patient outcomes after elective surgery

International Surgical Outcomes Study (ISOS) group*

44 814 pts
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Mortality after surgery in Europe: a 7 day cohort study

Rupert M Pearse, Rui P Moreno, Peter Bauer, Paolo Pelosi, Philipp Metnitz, Claudia Spies, Benoit Vallet, Jean-Louis Vincent, Andreas Hoeft,
Andrew Rhodes, for the European Surgical Outcomes Study (EuSOS) group for the Trials groups of the European Society of Intensive Care Medicine

and the European Society of Anaesthesiology* Lancet 2012; 380: 1059-65

All patients
(n=46539)

Died in
hospital
(n=1864)

Survived to
hospital
discharge
(n=44657)

Odds ratio (95% Cl)

p value

Age (years)
Men
Present smoker
ASA score
1
2

Minor
Intermediate
Major

Urgency of surgery

Elective

Emergency

22607
9872

11642
21582

56-7(18:5)

610 (187)
968
363

362
633

21629
9503

11280

21483
11476

56-6 (18:5)

1-01 (1-01-1-02)
115 (1-05-1-26)

0-90 (0-80--1-01)

Reference
0-94 (0-83-1-07)

Reference
0-93 (0-82-1-05)
1-59 (1-40-1-80)

Reference

<0-0001
0-003
0-07

022
=0-0001




Mortality after surgery in Europe: a 7 day cohort study

Rupert M Pearse, Rui P Moreno, Peter Bauer, Paolo Pelosi, Philipp Metnitz, Claudia Spies, Benoit Vallet, Jean-Louis Vincent, Andreas Hoeft,
Andrew Rhodes, for the European Surgical Outcomes Study (EuSOS) group forthe Trials groups of the European Society of Intensive Care Medicine

o oan Socie octhecin *
and the European Society of Anaesthesiology Lancet 2012; 380: 1059-65

All patients Died in Survived to Odds ratio (95%Cl) pvaluve
(n=46539) hospital hospital
(n=1864) discharge
(n=44657)
Age (years) 56-7(185)  61-0(18.7) 566 (18-5)  1-01(1.01-1-02) <0-0001
Men 22607 ) 21629 1-15 (1-05-1-26) 0-003
Present smoker 9503 0-90 (0-80--1.01) 0-07
ASA score
11280

ASA3 ASY 5%
k 35-5; |;ji23-23-§4:59j;| <0-0001

Grade of surgery

Minor / Reference

Major 26% 6%

Urgent 19% 5%
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ASA 4-5
(mortalita nad
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Nerizikové
(mortalita
pod 1%)

Stredni riziko
(mortalita 1-5%)

Vysokeé riziko
(mortalita
nad 5%)
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