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Standard risk High risk p

n 3,603,803 513,924 -
Age (years) 54 (38-69) 75 (63-83) <0.0001
Emergencies (%) 769,371 (21.3%) | 454,924 (88.5%) | <0.0001
Hospital stay (days) 3 (1-6) 16 (9-29) <0.0001
Mortality (%) 15,038 (0.42%) | 63,340 (12.3%) | <0.0001







Synergistic Implications of Multiple
Postoperative Outcomes.

Melissa M. Boltz, DO, Christopher S. Hollenbeak, Ph.D.,
Gail Ortenzi, RN, BSN, and Peter W. Dillon, M.D.

Am J Med Quality 2012
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MORTALIDAD SEGUN INCIDENCIA DE COMPLICACIONES

Con
complicacion Con complicacion

Khuri SF et al. Annals of Surgery;242(3),2005



MORTALIDAD SEGUN INCIDENCIA DE COMPLICACIONES

Diferencia 17% de
mortalidad al dia 2000

17% menos
MORTALIDAD

Khuri SF et al. Annals of Surgery;242(3),2005



MORTALIDAD SEGUN INCIDENCIA DE COMPLICACIONES
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The functional capacity of the patient determines their ability to support
the perioperative demand of increased oxygen consumption and

therefore of cardiac output



















SOLO MONITORIZACION
MINIMAMENTE INVASIVA
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SOLO CONTORNO DE PULSO NO
CALIBRADO



RCT
ERAS NO
ESTABLECIDO
CIRUGIA BAJO

RIESGO
Fluidoterapia
convencional vs
GDHT (209 vs 211)
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PACIENTE

ASA I

BMI 26
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RIESGO




GDHT SE DESARROLLO EN ERAS

Y NO FUNCIONA EN ERAS?










Cual es la realidad fuera
de ensayos clinicos?












Cual es la realidad fuera de ensayos
clinicos?

e Cuantos de vosotros realizais GDHT?

* Cuantos de vosotros hacéis fluidoterapia
“restrictiva” o “liberal”?









A patient weighing 75 kg who has a 4 h procedure
with 400 ml blood loss and 1ml/kg/h urine output will
receive anything between 700 and 5400 m| of

crystalloilD, DEPENDING OF THEIR ANESTHESIA
PROVIDER






central venous catheter (%)

Proportion of pabients with cardiac cutput monitorng
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Fig. 3 variation in use of cardiac output monitoring and central venous catheter in European nations. Data i presented in % of patients with any
type of cardiac output manitoring (bar and central venous catheter (black dizmond) per nation. Only nations with more than ten recruited
patients are included into this grph. UK United Kingdom
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Hemodynamic monitoring and management in patients undergoing high risk
surgery: a survey among North American and European anesthesiologists

Critical Care 2011, 15:R197

What hemodynamic
monitoring do you

routinely use for the
management of high-risk
surgery patients?




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

Critical Care 2011, 15:R197




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

Critical Care 2011, 15:R197

What are your indicators for volume expansion

in patients undergoing high-risk surgery?










Morbilidad

Hypovolemia Normovolemia Sobrecarga de
volumen

Bundgaard-Nielsen et al. Acta Anesth Scand 2009; 563: 843
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N=479 patients aged =18 years that have undergone
surgery that required postoperative ICU

BALANCE INTRAOPERATORIO

<2000 ml

2000 ml






LA GRAN PREGUNTA:
QUE ES NORMOVOLEMIA O FLUIDOTERAPIA OPTIMA?






Clin Physiol Funct Imaging (2010) 30, pp318-322 doi: 10.111 1/]'.14-757097)(.2010.0094—4-.)(

Normovolemia defined according to cardiac stroke volume
in healthy supine humans

Morten Bundgaard-Nielsen™?, Christoffer C. Jargensen®?, Henrik Kehlet® and Niels H. Secher®

'Department of Anesthesiology, and *Section of Surgical Pathophysiology, Rigshospitalet, University of Copenhagen, Denmark

Conclusion: Supporting the proposed definition of normovolemia, non-fasting,
supine, healthy subjects are provided with a preload to the heart that does not

limit SV suggesting that the upper flat part of the Frank-Starling relationship is
reached.



Functional intravascular volume deficit in patients
before surgery

M. Bunpcaarp-Nieisen'?, C. C. Jore ensen', N. H. Seciier” and H. KEHLET!
f A thesia, Rigshospitalet, Unive

'Section of Surgical Pathophysiology and *Department of Anaesth rsity of Copenhagen, Copenhagen, Denmark
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2 GRANDES CONCLUSIONES

LOS PACIENTES QUE NO ALCANZAN DO, BASAL
SE COMPLICAN MAS

LOS METODOS HABITUALES PARA MANEJO HDM
NO SIRVEN












MICROCIRCULACION









FLUIDOTERAPIA GUIADA A LA MICROCIRCULACION
El fin de la fluidoterapia es mejorar el gasto cardiaco con el fin de mejorar la perfusion
capilar.



FLUIDOTERAPIA OPTIMA
Condicién en la gue existe una conveccion optima de hematies, y los capilares presentan
un relleno de hematies 6ptimo



Haemodynamic optimisation improves tissue

microvascular flow and oxygenation after major
surgery: a randomised controlled trial

Shaman Jhanji', Amanda "."iw-.«ian—E.mithzr Susana LLJCEI'E—HI'I"E[EIEI, David Watson', Charles J Hinds |
Rupert M Pearse”

135 pationts

randiomisad
45 patients 45 patients 45 patiantis
assignod to assignad to assignad to
CWP group BV group SV & DPX group
Al recaivad Al received Al recaived
indarvantion intervention intarvention®
45 pationts 45 patiants 45 patianis
includad in il chedl ir imecl wdbened in

analy sis analysis analysis




Haemodynamic optimisation improves tissue
microvascular flow and oxygenation after major
surgery: a randomised controlled trial
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Haemodynamic optimisation improves tissue
microvascular flow and oxygenation after major
surgery: a randomised controlled trial
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PREOPERATORIO POSTOPERATORIO



Haemodynamic optimisation improves tissue

microvascular flow and oxygenation after major
surgery: a randomised controlled trial

Shaman Jhanji', Amanda "."iw-.«ian—E.mithzr Susana LLJCEI'E—HI'I"E[EIEI, David Watson', Charles J Hinds |
Rupert M Pearse”

Table 5 Clinical outcomes in the three intervention groups

OJFF group SV group 5V & DFX group P
n =45 n =45 n=45

Complications A0 T 26 (5EH) ENILE =i LT |
inurminer of patients, %)

Cardiac comiplications (numiber of patients, %) 4 1) EXEL EXEL U= i
rfectious camplications fnumber of patients, %) 29 ) 24 (53%) B (G (.52
Other complications inumber of patients, %) 10 (235 14 1 31%) 12 (27%) (6

- Acute dney imjury within 7 days of surgerny 10 23%) EXEL 4 (2% Q55"

Critical care free davs wittin 28 days of surgery 24 (-3 H -2 HE21-27 (45
Duration of hospital stay (davs) 15 {10-38) T4 711-28] 16 11-28) !

Hospital mmartality (%) & 113%) 5l 1% 4 (9% .45




UN POCO COMPLICADO EN EL DIA A DIA
QUE PODEMOS HACER EN EL DIA A DIA?

1.EVITAR SOBRECARGA DE VOLUMEN
2.SELECCIONAR EL FLUIDO ADECUADO
3.GDHT DE FORMA SENCILLA'Y POCO INVASIVA

4. ASEGURAR QUE SE CUMPLE!






or@ach additional liter of fluids

given during the day of operation, the risk of postoperative
symptoms delaying recovery increased by 16% (OR, 1.16; 95% Cl
1.02-1.31) and the probability of postoperative complications

0
increased by 32 /0 (OR, 1.32; 95% Cl, 1.17-1.50).




MANTENIMIENTO 10 ML/ KG/ H HARTMANN’ S SOLUTION.



PERDIDA DE COHERENCIA HEMODINAMICA DE TIPO 4

DIFUSION
LIMITADA

—

Gradiente de oxigeno a mitocondria disminuye, pese a una DO2 adecuada






FLUID PHYSIOLOGY MEETS CLINICAL PRACTICE: THE TRUTH ABOUT VOLUME EFFECTS

HEMODILUCION NORMOVOLEMICA

HEMODILUCION HIPERVOLEMICA







DEL MISMO MODO QUE NO TIENE FUNDAMENTO TRATAR UNA HIPOTENSION POR
BAJA CARGA ARTERIAL CON FLUIDOS, NO TIENE SENTIDO TRATAR HIPOVOLEMIA
CON CRISTALOIDES



EFECTO EXPANSOR
CRISTALOIDE

17 £ 10%












Anesthesiology 2009, 110490 -504 Copyrght © 2009, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Goal-directed Colloid Administration Improves the

Microcirculation of Healthy and Perianastomotic Colon

Oliver Kimberger, M.D.,” Michael Amberger, M.D.," Sebastian Brandt, M.D.,” Jan Plock, M.D., T
Gisli H. Sigurdsson, M.D., Ph.D..1 Andrea Kwz, M.D.,§ Luzius Hiltebrand, M.D.*
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NO SOLO FLUJO
LA HIPOTENSION SE ASOCIA A COMPLICACIONES



Relationship between Intraoperative Mean
Arterial Pressure and Clinical Outcomes after
Noncardiac Surgery

Toward an Empirical Definition of Hypotension

Michael Walsh, M.D.,* Philip J. Devereaux, M.D., Ph.D.,+ Amit X. Garg, M.D., Ph.D..
Andrea Kurz, M.D.,§ Alparslan Turan, M.D.,|| Reitze N. Rodseth, M.D.,# Jacek Cywinski, M.D.,**
Lehana Thabaneg, Ph.D.,TT Daniel |. Sessler, M.D.1T

e 33,330 cirugias no cardiacas en Cleveland Clinic

e Evaluaron la asociacion entre una TAM intraoperatoria desde
< 55a 75 mmHgy complicaciones postoperatorias (AKI,
Miocardicas)

 Determinan umbrales de TAM en los que se incrementa el el
riesgo

e <55,<60,<65,<70,<75mmHg; 0, 1-5, 6-10, 11-20 minutos



Relationship between Intraoperative Mean
Arterial Pressure and Clinical Outcomes after
Noncardiac Surgery

Toward an Empirical Definition of Hypotension

Michael Walsh, M.D.,* Philip J. Devereaux, M.D., Ph.D.,T Amit X. Garg, M.D., Ph.D..}
Andrea Kurz, M.D.,§ Alparslan Turan, M.D.,|| Reitze N. Rodseth, M.D.,# Jacek Cywinski, M.D.,**
Lehana Thabane, Ph.D.,T1 Daniel |. Sessler, M.D.1%

Relacion independiente entre el tiempo de permanencia en TAM < 55 mmHg y AKI

No relacidon entre TA preoperatoria y tiempo con TAM< 55

A mayor tiempo con TAM < 55 mmHg, tendencia a incremento en mortalidad a 30 dias
(> 20 minutos con significacidon estadistica)



Relationship between Intraoperative Mean
Arterial Pressure and Clinical Outcomes after

Noncardiac Surgery

Toward an Empirical Definition of Hypotension

Michael Walsh, M.D.,* Philip J. Devereaux, M.D., Ph.D.,T Amit X. Garg, M.D., Ph.D..%
Andrea Kurz, M.D.,§ Alparslan Turan, M.D.,|| Reitze N. Rodseth, M.D.,# Jacek Cywinski, M.D.,**

Lehana Thabane, Ph.D.,11 Daniel |. Sessler, M.D.1t

NO HAY UN TIEMPO “ SEGURO” DE TAM < 55 mmHg

HIPOTENSION COMO FACTOR
DE RIESGO PARA COMPLICACIONES



JAMA | Original Investigation | CARINGFOR THE CRITICALLY ILL PATIENT

Effect of Individualized vs Standard Blood Pressure
Management Strategies on Postoperative Organ Dysfunction
Among High-Risk Patients Undergoing Major Surgery

A Randomized Clinical Trial

Emmanuel Futier, MD, PhD; Jean-Y¥ves Lefrant, MD, PhD; Pierre-Gregoire Guinot, MO, PhD; Thomas Gadet, MD, PhD; Emmanuel Lorne, MD;
Philippe Cuvillon, MD, PhD; Sebastien Bertran, MD; Marc Leone, MD, PhD; Bruno Pastene, MD; Vincent Piriou, MD, PhD; Serge Malliex, MO, PhD;
Jacques Albanese, MO, PhD; Jean-Michel Julia, MD; Benoit Tavernier, MD, PhD; Etienne Imhoff, MD; Jean-Etienne Bazin, MD, PhD;

Jean-Michel Constantin, MD, PhD; Bruno Pereira, PhD; Samir Jaber, MO, PhD; for the INPRESS Study Group
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Individualizad Standard Batwean-Group Unadjusted Adjusted

Treatment Treatment Absolute Difference, Relative Risk Relative Risk
Variabla (m=147) (n=145) 2 (95% CI) (25% CI) PValue (95% CI)? PV¥alua
Primary Outcoma
Primary compaosite outcomea, 56 (38.1) 75(51.7) -14{-25 to -2) 0.74{0.57 to 0.95) .02 0.72{056t0 0594 .02
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14% MENOS COMPLIACIONES







BIEN, PERO, SON ENSAYOS CLINICOS
QUE PUEDO HACER YO?



ED TOHRLA L

Perioperative Management of High-Risk Patients
Going Beyond "Avold Hypoxia and Hypotension®

Solomon Arorson, MD, MES; Monty G Mythan, MEBS, MD, FRCA, FRECM, FCAI{Hon)

SIMPLIFICADO PERO VALIDO
MANTENER FLUJO, MANTENER PRESION
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Wincent af al Critleal Case (2013) 19224
G0 10011 84/ 31 3054-001 508327
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REVIEW

Open Access

Perioperative cardiovascular monitoring of
high-risk patients: a consensus of 12

Jean-Loui ".finv.'_'if_'nt"r Faolo Pelusiz, Rupert Pear':;ei, Cidier Pa}ﬂenq, Al PE[-EF,. Andraas H-.'.\v&i:tf'r Stefano Romagnali ?,
W Marco Ftani\alri‘:'r Camle |-L'haiq.. Patrice Farget ":', Giargio Della Rocca'! and Andrew Rhodes'



Prioritizing Quality Improvement

in General Surgery.
Schilling et al.
J Am Coll Surg. 2008; 207:698—-704.

129,233 cases
Complication rates depend on the surgical procedure

Esophagectomy 55.1
Pelvic exenteration 45.0
Pancreatectomy 34.9
Colectomy 28.9
Gastrectomy 28.7

Liver resection 27



Successful Implementation of the

Department of Veterans Affairs’ NSQIP in the Private Sector:
The Patient Safety in Surgery Study.

Khuri et al.
Ann Surg 2008

129,546 cases
Complication rates depend on the patient

ASA 4/5 vs 1/2 1.9
ASA 3 vs 1/2 1.5
Dyspnea at rest vs. none 1.4
History of COPD 1.3
Dyspnea with minimal exertion 1.2

VS. hone



Can J Anesth/J Can Anesth
DOI 10.1007/512630-014-0266-y

3\*-'-!1

REVIEW ARTICLE/BRIEF REVIEW

Fluid management and goal-directed therapy as an adjunct
to Enhanced Recovery After Surgery (ERAS)

Gestion des liquides et traitement ciblé en annexe de la
Récupération rapide apres la chirurgie (RRAC)

Timothy E. Miller, MBChB - Anthony M. Roche, MBChB -
Michael Mythen, MD



OPTIMIZACION VS + PC
NORADRENALINA +

FLUIDOTERPIA RESTRICTIVA




ESTUDIO ANTES-DESPUES
N 360 VS 319

CIRUGIA COLORECTAL PROGRAMADA















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.

The New England
Journal of Medicine

©Copyright. 1995, by the Massachusetts Medical Society

Volume 333 OCTOBER 19, 1995 Number 16

A TRIAL OF GOAL-ORIENTED HEMODYNAMIC THERAPY IN CRITICALLY ILL PATIENTS

Luctano Garrivost, M.D., Luca Brazzi, M.D., Paoro PiLosi, M.D., ROBERTO LaTint, M.D.,
Grannt TooNont, M.D., ANTONIO PESENTI, M.D., aND ROBERTO FUuMacALLL, M.D.,
FOR THE SVO,; COLLABORATIVE Group*
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PERDIDA DE COHERENCIA HEMODINAMICA DE TIPO 1

La heterogeneidad de la perfusion de la microcirculacion con capilares obstruidos junto
con los capilares bien perfundidos.



INCLUYE PAC Y MiINIMAMNETE
INVASIVA



Morbidity

\
?
RINON?
Hypovolemia Normovolemia Hypervolemia

Bundgaard-Nielsen et al. Acta Anesth Scand 2009; 53: 843



CUAL ES EL FUTURO?
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Personalized Versus Protocolized Fluid Management
Using Noninvasive Hemodynamic Monitoring
(Clearsight System) in Patients Undergoing
Moderate-Risk Abdominal Surgery

Alexandre Joosten, MD,* Shalini Raj Lawrence, MD,* Alexandra Colesnicenco, MD,*
Sean Coeckelenbergh, MD,* Jean Louis Vincent, MD, PhD,
Philippe Van der Linden, MD, PhD,# Maxime Cannesson, MD, PhD,§ and Joseph Rinehart, MD||









Measure, interpret, apply — the MIA rule in
critical care monitoring
J.-L. Vincent












Table 4 Postoperative data

Vanables

Control-group (N =38) AFM-group (N =46) Difference (95% CI) P-value
Fluid balance at exit PACUACU (ml) 1675 (750, 2300] 475 [-50, 1700] - 370, - 1330 0.00069
Blood product transfusion® 2(5 24 1.0
Major complications (%)
Patients with any major complications 7(18) 1124) 0.54
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Our findings should not be used to
support excessive administration of
intravenous fluid





