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Risk	
  stratification

PATIENT

WITHOUT  liver  failure WITH  liver  failure

Evaluation  and  management  
for  major  abdominal  surgery

Evaluation  of  liver  
disfunction  degree



• Portal	
  hypertension>>	
  oedema,	
  ascitis,	
  
oesophageal	
  varices,	
  splenomegaly,	
  
encefalopathy

• Hypoalbuminemia
• Coagulopathy
• Renal	
  disfunction

CIRRHOSIS



CIRRHOSIS
HAEMODINAMICS

SVRI
Peripheric  vasodilatation
A-­v  Shunt

preload CO  e  CI

Hematic  flow  redistribution
Pulmonary  flow
Renal   flow

Dilatative  cardiomiopathy

Δ  Ca-­v  O2
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WHAT?

HOW?

CHEST  2013;;  143(5):1480-­1488    Hemodynamic  Monitoring

Monitoring  

Risks
Benefits



Hemodynamic  parameters

Heart  rate

BP

Vascular  pressure    (CVP,  PAP)

Cardiac  Output

Ventricular  performance

ECG

ABP  

TOE
CHEST  2013;;  143(5):1480-­1488    Hemodynamic  Monitoring

Monitoring:	
  WHAT	
  



CHEST  2008  Jul;;  134(1):  172-­8

DOES  CVP  PREDICT  FLUID  
RESPONSIVENESS?

24  studies  >  803  patients

CVP  should  not  be  used  to  
make  clinical  decision  on  fluid  
management

43  studies  >  20  on  OR  
patients
NO  data  support  using  
CVP  to  guide  fluid  therapy.  
This  approach  should  be  
abandoned.
Crit  Care  Med.  2013  Jul;;41(7):1774-­81
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CO =	
  Stroke	
  Volume	
  (SV)	
  x	
  Heart	
  Rate	
  (HR)

CARDIAC	
  OUTPUT

Heart
rate 

Preload

Contractility

Afterload

Stroke  volume



PRELOAD

PreloadVasodilator effects of 
anesthetics and 

analgesics

Patient position head 
down

Patient position head 
up

Reduced venous
return due to 
mechanical
ventilation Pneumoperitoneum

with IAP > 15 mmHg: 
vena cava 

compression

Sympathetic
stimulation due to 
hypercarbia during

PNP

“Squeezing” of 
splanchnic blood by 

augmented IAP (up to 
15 mmHg)

−

−

−
+

+

−

+

FACTORS  AFFECTING  PRELOAD  IN  OR



AFTERLOAD

FACTORS  AFFECTING  AFTERLOAD  IN  
OR

Afterload

Sympathetic
nervous
system
• Vasoconstriction

Volatile 
agents
• SVP reduction

Propofol
• Nitroprusside-

like effect

Mechanical
ventilation
• Transmural

ventricular
pressure

-

+ -

-/=



Contractility

Sympathetic 
nervous system

stimulation
(pain)

Volatile agents

Propofol

Barbiturates

Sympathetic 
nervous system

stimulation
(hypercarbia

secondary to PNP)

CONTRACTILITY

FACTORS  AFFECTING  CONTRACTILITY  IN  
OR

-

+
--

+



HEART	
  RATE

FACTORS  AFFECTING  HEART  RATE  IN  OR

Heart
rate

Volatile anesthetics, 
propofol, opioids, 

barbiturates
vagal activity (peritoneal

stretch)

Desflurane, ketamine
intubation

surgical stimuli
CO2 during PNP

serotonin release from GE 
tract

blood loss

+-



Ideal	
  Monitoring

Cardiac  Output

Tissue  Oxygenation
(DO2)  



CO  is  related  to  the  oxygen  debt  concept  
(AVOID!)

DO2 =  CO  x  CaO2 x  10

Monitoring:	
  WHY?	
  

CHEST	
  2013;	
  143(5):1480-­‐1488	
   	
  Hemodynamic Monitoring



Thermodilution

Pulse  contour  analysis  >>  SVV

Ultrasound  -­ Doppler

CHEST  2013;;  143(5):1480-­1488    HemodynamicMonitoring
Curr Opin Crit Care  2014  Jun;;20(3):288-­93

SV

Monitoring CO:	
  HOW?	
  



Curr OpinCrit Care  2014  
Jun;;20(3):288-­93

J Anesth 2015  Feb;;29(1):40-­6

Fluid  responsiveness  can  be  predicted  
during  positive  pressure  breathing  by  
SVV  variations

Vigileo  system  recalibrates   itself;;
Arterial  compliance   is  costant;;
CO  measured  is  comparable  to  values  
with  SG

Chest 2013;	
  143(5):1480-­‐1488

SV-­ SVV-­ CO



Monitoring





HPB,  2016
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ANALGESIC	
  PLAN

GENERAL  
ANAESTHESIA

CENTRAL  
BLOCKS

PERIPHERAL  
BLOCKS



CENTRAL	
  BLOCKS
• EPIDURAL

Thoracic
(T7-­‐T8)

Grade	
  A	
  Evidence
(SIAARTI)

CP	
  LA+	
  oppioid

• SPINAL

Lombar

Morphine 0,2	
  mg

Sparing effect

Sangwook  Ko  J,  Liver  Transplantation  2009Matot   I,  Anesth  Analg  2002;;  



PERIPHERAL  BLOCKS
• PARAVERTEBRAL	
  THORACIC	
  

(PVB)

US	
  guide	
  (8-­‐18	
  MHz)

Continuous block (catheter in	
  T7)	
  
with	
  c.p.	
  of	
  LA

• TAP	
  (Trasversus
Abdominal Plane)

US	
  guide	
  (8-­‐18	
  MHz)	
  -­‐ bilateral

Classic	
  /	
  Subcostal

LA– sparingeffect

Luyet,  Br  J  Anaesth  2011

Luyet,  Anaesthesiology  2012

Ho,  Br  J  Rad  2008  

Culp  WC,  Br  J  Radiol    2011;;  

Br  J  Anesth  2011  e  2012  

Clorectal  Dis  2010;;

Surg  Endosc  2010;;

Borglum  J  et  al.,  Acta  Anaesth  Scand  2011  



PVB

Reg	
  Anesth and	
  Pain Med –Vol 35,	
  No.	
  2,	
  2010

TAP	
  BLOCK



PERIPHERAL	
  BLOCKS:
ERECTOR	
  SPINAE	
  BLOCK

ESP



HEPATIC  RESECTION:  
OUR  PROTOCOL

Minor Open Major Open Laparoscopic Perihilar

CVC NO (note 2) NO (note 2) NO (note 2) NO (note 2)

EV1000 YES YES YES YES

ANESTHETIC
PLAN

GEN. + PERIDURAL GEN. + PVB GEN. + SPINAL (+ 
TAP)
Or
GEN + ESP

GEN. + PVB

PARACETAMOL 1g x 3 1g x 2 1g x 3 1g x 2

TAPENTHADOL NO AS RESCUE 50 mg x 2 NO

NSAIDs Ketorolac 30 mg ab 
(max 90 mg die) AS 
RESCUE

Ketorolac 30 mg ab 
(max 90 mg die) AS 
RESCUE

Ketorolac 30 mg ab 
(max 90 mg die) AS 
RESCUE

Ketorolac 30 mg ab 
(max 90 mg die) AS 
RESCUE

NGTube NO NO NO NO/YES

JEJUNOSTOMY NO YES (if MUST low) NO YES (if MUST low)



NOTE  2

CVC  POSITIONING

Difficult  peripheral  venous  finding:
obesity
oedema
Previuous  chemotherapy

Severe  comorbidities:
severe  cardiomiopathy  (ischaemic,  dilatative,  hypertrophic)  to  administer  
vasopressors  (dopamine,  norepinephrine,  epinephrine)  

Severe  cirrhosis  or  patients  with  high  risk  to  develop  postoperative  liver  (in  case  of  
low  platlet  count  it  is  advisable  to  insert  CVC  with  US  guide)





What’s next?


