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Anestetici locali 

¤  L’anestetico locale è una sostanza che posta a 
contatto con una fibra nervosa ne ALTERA LA 
CAPACITÀ DI TRASMETTERE L’IMPULSO IN MANIERA 
REVERSIBILE 

¤  Tale CAPACITA’ è legata all’interazione con i canali 
del sodio transmembrana che permettono la 
trasmissione dell’impulso lungo la fibra 

¤  La REVERSIBILITA’ è garantita alle concentrazioni 
utilizzate in anestesia in tempi variabili                         
a seconda del farmaco utilizzato 



Trasduzione……..                       Trasmissione…… 

La periferia                       Il nervo                            Il midollo 



Anestetici locali e risposta da stress 

¤  Il blocco della conduzione nervosa inibisce la 
risposta da stress  

¤ Nessun altro farmaco dimostra analoga efficacia 

¤ L’azione inibitoria sulla risposta ormonale e 
metabolica dipende dalla tecnica utilizzata 

¤ Al contrario non è stato dimostrato alcun effetto 
sulla risposta infiammatoria sistemica (chirurgia 
mininvasiva) 
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Risposta all’anestetico locale 

Sequenza temporale 
del blocco 

¤  Fibre simpatiche  
¤  B amieliniche 

¤  Fibre sensitive (dolore, 
temperatura)  
¤  C amieliniche 

¤  Aδ poco mielinizzate 

¤  Fibre propriocettive  
¤  Aβ mielinizzate 

¤  Fibre motorie  
¤  Aα mielinizzate 

Sequenza temporale 
degli effetti 

¤  Vasodilatazione – calore 

¤  Perdita di sensibilita al 
dolore e alla temperatura 

¤  Formicolio  

¤  Perdita di percezione 
della pressione profonda 

¤  Blocco motorio 



I principali anestetici utilizzati in 
Anestesia/Analgesia Regionale 

Liposolubilità Legame 
proteico % 

Durata 
d’azione h 

Dose max 
unica mg* 

Lidocaina + 65 1-3 300 

Mepivacaina ++ 74 2-3 500 

Bupivacaina ++++ 95 4-12 175 

Ropivacaina +++ 94 4-8 225 

Levobupivacaina ++++ 97 4-12 175 

¤  La dose max si riferisce alla infiltrazione locale o perinervosa 

¤  La durata d’azione condiziona la scelta in base all’intervento 

¤  Possono essere utilizzati per infiltrazione locale, perinervosa, 
peribulbare, epidurale, subaracnoidea 

¤  Tutti gli AL amidici sono metabolizzati dal fegato 



Tossicità degli Anestetici Locali 

Bertini

2008

SNC CUORE

LIDOCAINA
Lidocaina ® 

Xylocaina ® ++ +

MEPIVACAINA
Carbocaina ® 

Mepiforan ® ++ +

BUPIVACAINA Marcaina ® +++ ++++++

ROPIVACAINA Naropina ® +++ +++

LEVOBUPIVACAINA Chirocaina ® ++ ++++



Anestetici 
locali: tutte 
le vie sono 
utilizzabili? 

 



AL: vie di somministrazione  

Topica: chirurgia cataratta 

Infiltrazione della ferita chirurgica 
e infusione sottofasciale: 
chirurgia extraviscerale/ostetrica 

Infiltrazione perinervosa 
continua: chirurgia periferica arti 

Infusione epidurale: chirurgia 
toracica, addominale, 
vascolare, urologica, 
ginecologica, protesica 
ortopedica  

 

 

 

 

La scelta anestesiologica  
condiziona la tecnica  

analgesica post-operatoria   



Infiltrazione della ferita chirurgica 

¤ L’infiltrazione con AL a lunga 
durata ha dimostrato: 
¤  Aumento del tempo di richiesta 

del primo analgesico (ernia 
inguinale) 

¤  Ridotto dolore somatico, non 
efficace nel dolore viscerale 

¤  Nessuna differenza in pain 
score se preemptive 



Infiltrazione continua della ferita 
chirugica 

¤ Non risulta efficace in chirurgia addominale 
con coinvolgimento dei visceri 

¤ Sembra ridurre il consumo di oppiacei dopo 
chirurgia della spalla, ricostruzione di 
legamento crociato del ginocchio, chirurgia 
della colonna vertebrale, e sternotomia per 
chirurgia cardiaca 

¤ E’ moderatamente efficace nel taglio cesareo 
se associata a FANS 
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A B S T R A C T

Background

Caesarean section delivery is becoming more frequent. Childbirth is an emotion-filled event and the mother needs to bond with
her newborn baby as early as possible. Any intervention that leads to improvement in pain relief is worthy of investigation. Local
anaesthetics, either on their own or in combination with opioids or nonsteroidal antiinflammatory drugs, have been employed as an
adjunct to other postoperative pain relief strategies. Conflicting reports were noted.

Objectives

To assess the effects of local anaesthetic agent wound infiltration/irrIgation and/or abdominal nerve blocks on post-caesarean section
pain and the mother’s well being and interaction with her baby.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (April 2009).

Selection criteria

Randomised controlled trials of pre-emptive local analgesia during caesarean section.

Data collection and analysis

One author extracted data. The second author checked the data.

Main results

Twenty studies (1150 women) were included. Women who had caesarean section performed under regional analgesia and had wound
infiltration had a decrease in morphine consumption at 24 hours (SMD -1.70mg; 95% confidence interval (CI) -2.75 to -0.94)
compared to placebo.

Local anaesthetic wound infiltration and abdominal nerves block during caesarean section for postoperative pain relief (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Local analgesia infiltration and abdominal nerve 
blocks as adjuncts to regional analgesia and 
general anaesthesia are of benefit in caesarean 
section by reducing opioid consumption  



Post Operative Pain Management
Simple and effective

CIMPAX® Bolus and Infiltration Kit
Complete local anaesthesia kit for post-surgical pain relief
Including CIMPAX® C-CAT catheter

Infusione continua  
Ropivacaina 0.2%  Chirocaina 0,125% 

7-10 ml/h 



Pro e contro 

¤ Tecnica di facile utilizzo e moderati effetti 
collaterali 

¤ Scarsa efficacia della metodica se non 
correttamene utilizzata 

¤ Necessità di associare altri farmaci 

¤ Elevato costo dei presidi 

¤ Rara tossicità da assorbimento sistemico di AL  



Blocchi periferici 
e di plesso 



Blocco continuo plesso brachiale: 
analgesia arto superiore 

¤ Accesso 
interscalenico 

¤ Accesso 
sovraclaveare 

¤ Accesso ascellare 

TC 

a.A 

PC 

CC 



L’era moderna: i blocchi 
ecoguidati 

Bl. Interscalenico  Bl. Sovraclaveare  



Blocco continuo 
Plesso lombare, 

sciatico, 
femorale: 

analgesia arto 
inferiore 



Diffusione delle tecniche di blocco e 
analgesia periferica 

La sicurezza 
L’efficacia 
La skilness 

Infusione continua/PCA  
Ropivacaina 0.2%  Chirocaina 0,125% 

7-10 ml/h 



Analgesia perinervosa continua in Day Surgery : valutazione retrospettiva 
di efficacia e sicurezza nella Chirurgia Ortopedica dell’ avampiede

Materiali e Metodi
161܂ pazienti candidati a Chirurgia Ortopedica dell’avampiede
in regime di Day Surgery dal 2007 al 2012
Blocco܂ continuo del Nervo Sciatico per via infraglutea o
poplitea associato o meno a blocco single shot del N. Femorale
Elastomero܂ perinervoso multirate a 7 ml/h, con 300 ml di
Ropivacaina 0,2% o Levobupivaca 0,125% preceduto da dose
starter di 10 ml

% Blocco motorio

S.Vescovi, W. Strali, B.E. Casati, R.G. Furnari, M. Poveda, L. Piaccione 
A.Baravelli, A. Alberghini*, S. Taddei

UOC Anestesia e TI Area Nord AUSL Bologna –*IOR Bologna (IRCCS) Sede Bentivoglio/Budrio 

Risultati 

starter di 10 ml
Alla܂ dimissione consegna istruzioni per la gestione
domiciliare del postoperatorio, riferimenti telefonici per eventuali
necessità
Colloquio܂ telefonico a 12-18 h dalla dimissione
Rimozione܂ catetere perinervoso dopo 48 ore, al momento
della prima rivalutazione ortopedica

Valutazione intensità del dolore: NRS ogni 
12 ore dalla dimissione -T1-

Levobupivacaina vs Ropivacaina
NRS media ffff DS

Eventi Avversi

Terapia rescue

Conclusioni
Buona܂ efficacia documentata da NRS medio <4 tutti i pz. ai tempi
T1-T2-T4. Dolore severo rilevato nel 18% -20%-23% e 14% a T1-
T2-T3-T4 rispettivamente
Levobupivacaina܂ più efficace di Ropivacaina a T4 (eff. fine dose)
Il܂ blocco continuo del nervo Sciatico é una tecnica sicura ed
efficace anche in Day Surgery. Nessun ricovero ordinario si è reso
necessario
Il܂ blocco motorio, di modesta entità, non ha mai limitato la ripresa
delle normali attività
Le܂ complicanze sono state esclusivamente legate a
malfunzionamento del sistema catetere-elastomero e si possono
limitare con la medicazione descritta nelle foto Bibliografia

Ilfeld BM Anesthesiol Clin. 2011 Jun;29(2):193-211
Zaric D Acta Anaesthesiol Scand. 2010 Nov;54(10):1270-5

Axley M, Curr Opin Anaesthesiol. 2010 Oct;23(5):650-5
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I blocchi 
continui 

Influenzano 
l’outcome? 
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ContinuousPeripheralNerveBlocks:
AReviewofthePublishedEvidence
BrianM.Ilfeld,MD,MS

Acontinuousperipheralnerveblock,alsotermed“perineurallocalanestheticinfusion,”involves
thepercutaneousinsertionofacatheteradjacenttoaperipheralnerve,followedbylocalanesthetic
administrationviathecatheter,providinganesthesia/analgesiaformultipledaysorevenmonths.
Continuousperipheralnerveblocksmaybeprovidedinthehospitalsetting,buttheuseof
lightweight,portablepumpspermitsambulatoryinfusionaswell.Thistechnique’smostcommon
applicationisprovidinganalgesiaaftersurgicalprocedures.However,additionalindications
includetreatingintractablehiccups;inducingasympathectomyandvasodilationtoincreaseblood
flowafteravascularaccident,digittransfer/replantation,orlimbsalvage;alleviatingvasospasmof
Raynauddisease;andtreatingperipheralembolismandchronicpainsuchascomplexregionalpain
syndrome,phantomlimbpain,trigeminalneuralgia,andcancer-inducedpain.Aftertrauma,perineu-
ralinfusioncanprovideanalgesiaduringtransportationtoadistanttreatmentcenter,orwhilesimply
awaitingsurgicalrepair.Catheterinsertionmaybeaccomplishedusingmanypossiblemodalities,
includingnervestimulation,ultrasoundguidance,paresthesiainduction,fluoroscopicimaging,and
simpletactileperceptions(“facialclick”).Eitheranonstimulatingepidural-typecathetermay
beused,ora“stimulatingcatheter”thatdeliverselectricalcurrenttoitstip.Administered
infusategenerallyincludesexclusivelylong-acting,dilute,localanestheticdeliveredasabolus
only,basalonly,orbasal-boluscombination.Documentedbenefitsappeartobedependenton
successfullyimprovinganalgesia,andincludedecreasingbaseline/breakthrough/dynamic
pain,supplementalanalgesicrequirements,opioid-relatedsideeffects,andsleepdisturbances.
Insomecases,patientsatisfactionandambulation/functioningmaybeimproved;an
acceleratedresumptionofpassivejointrange-of-motionrealized;andthetimeuntildischarge
readinessaswellasactualdischargefromthehospitalorrehabilitationcenterachieved.
Lastly,postoperativejointinflammationandinflammatorymarkersmaybedecreased.Nearly
allbenefitsoccurduringtheinfusionitself,butseveralrandomizedcontrolledtrialssuggestthat
insomesituationsthereareprolongedbenefitsaftercatheterremovalaswell.Easilyrectifiedminor
complicationsoccursomewhatfrequently,butmajorrisksincludingclinicallyrelevantinfectionand
nerveinjuryarerelativelyrare.Thisarticleisanevidence-basedreviewofthepublishedliterature
involvingcontinuousperipheralnerveblocks.(AnesthAnalg2011;113:904–25)

C
ontinuousperipheralnerveblocks(CPNBs)are
relativelysimpleinconcept:acatheterispercuta-
neouslyinsertedadjacenttoaperipheralnerve,

followedbylocalanestheticadministrationviathecatheter
(Fig.1).Thus,thetermsCPNBand“perineurallocal
anestheticinfusion”areoftenusedsynonymously.Using
currentlyavailablelong-actinglocalanesthetics,themaxi-
maldurationofasingle-injectionperipheralnerveblockis
8to24hours.Therefore,CPNBprovidesanalternative
optionwhenaprolongedneuralblockadeisdesired.

1,2

Sinceitsfirstdescriptionin1946,
3

CPNBhasevolvedfrom
anexperimentalcasereportinvolvinganeedleinserted
throughacorktapedtoapatient’schest,toawell-validated
analgesictechniqueacceptedbythemedicalcommunity

withproductsdesignedsolelyforitsapplication.This
articleisanevidence-basedreviewofthepublishedCPNB
literature.

INDICATIONS
TheearliestreportsofCPNBdescribeprolongingintraopera-
tivesurgicalanesthesia

3,4
andtreatingintractablehiccups.

5

LaterarticlesreportusingCPNB-inducedsympathectomy
andvasodilationtoincreasebloodflowafteravascular
accident,

6
digittransfer/replantation,

7,8
orlimbsalvage

9
;

alleviatethevasospasmofRaynauddisease
10

;andtreat
peripheralembolism.

11
Aftertrauma,CPNBcanprovide

analgesiaduringtransportationtoadistanttreatmentcen-
ter

12
orwhilesimplyawaitingsurgicalrepair.

13
Although

yetunvalidated,reportsdescribeCPNBtotreatchronic
pain,suchascomplexregionalpainsyndrome,

14
intrac-

tablephantomlimbpain,
15

aswellaspainfromterminal
cancer

16
andtrigeminalneuralgia.

17
However,theover-

whelmingmajorityofCPNBreportsinvolvetheperioper-
ativeperiod,andonlythisapplicationofperineurallocal
anestheticinfusionremainsvalidatedwithrandomized
controlledclinicaltrials(RCTs).

18

BecausethereareintrinsicriskswithCPNB,mostprovid-
ersrestrictitsusetosurgicalproceduresthatareexpectedto
resultinpainnoteasilycontrolledwithless-invasiveanalgesic
techniques(e.g.,oralanalgesics,cooling/heatingpads)

19
orin
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¤  Documented benefits appear to be dependent on 
successfully improving analgesia, and include 
decreasing baseline/breakthrough/dynamic pain, 
supplemental analgesic requirements, opioid-related 
side effects, and sleep disturbances.  

¤  In some cases, patient satisfaction and ambulation/
functioning may be improved  

¤  Only through prospective research will we fully reveal 
and maximize the potential benefits, while minimizing 
the potential risks, of CPNB for our patients.  
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Peri-operative interventions producing better
functional outcomes and enhanced recovery
following total hip and knee arthroplasty: an
evidence-based review
Mazin S Ibrahim*, Muhammad A Khan, Ikram Nizam and Fares S Haddad

Abstract
The increasing numbers of patients undergoing total
hip arthroplasty (THA) or total knee arthroplasty (TKA),
combined with the rapidly growing repertoire of
surgical techniques and interventions available have
put considerable pressure on surgeons and other
healthcare professionals to produce excellent results
with early functional recovery and short hospital stays.
The current economic climate and the restricted
healthcare budgets further necessitate brief
hospitalization while minimizing costs.
Clinical pathways and protocols introduced to achieve
these goals include a variety of peri-operative
interventions to fulfill patient expectations and
achieve the desired outcomes.
In this review, we present an evidence-based
summary of common interventions available to
achieve enhanced recovery, reduce hospital stay, and
improve functional outcomes following THA and TKA.
It covers pre-operative patient education and
nutrition, pre-emptive analgesia, neuromuscular
electrical stimulation, pulsed electromagnetic fields,
peri-operative rehabilitation, modern wound dressings,
standard surgical techniques, minimally invasive
surgery, and fast-track arthroplasty units.

Keywords: Knee, hip, arthroplasty, functional out-
comes, recovery of function, surgical interventions,
rehabilitation.

Background
Joint arthroplasty is a surgical procedure performed to
reduce pain, improve function, and correct deformity [1].
Hip and knee arthroplasties have been found to be very
effective in improving health-related quality of life [2].
Joint arthroplasty is becoming increasingly common as

the population ages and clinical researchers advance medi-
cal knowledge. The full number of total hip arthroplasty
(THA) and total knee arthroplasty (TKA) procedures per-
formed annually in the UK has increased steadily over the
past decade [3]. The annual report of the National Joint
Registry showed that 71,672 primary hip replacement pro-
cedures and 79,516 primary knee replacements were
undertaken in 2011 [4]. A similar rise in the incidence of
these procedures was noted worldwide [2]. Use of total
knee arthroplasty in the USA doubled from 1999 to 2008,
and this increase was noticed in all age groups [5]. This
rise cannot be fully explained by population growth and
the obesity epidemic alone, and is probably related to the
increasing incidence of sports-related knee injuries and
the expanded indications for TKR [5].
Early functional recovery and discharge from hospital

are important to surgeons, patients, and health adminis-
trators. The current economic climate and restricted
healthcare budgets represent additional hurdles.
In 2004, Berend et al. found that adopting a holistic

peri-operative rapid-recovery program reduced inpatient
stays and readmissions following THA and TKA. How-
ever, the authors reviewed only non-operative measures,
and concluded that these can be effective in speeding
recovery. They suggested combining these measures with
minimally invasive surgery to achieve the best possible
outcomes and faster recovery [6].
The aim of this review is to provide an evidence-based

summary of measures, interventions, and procedures
(both surgical and non-surgical) that help to achieve
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¤  In this review, we present an evidence-based 
summary of common interventions available to 
achieve enhanced recovery, reduce hospital stay, 
and improve functional outcomes following THA and 
TKA.  

¤  It covers pre-operative patient education and 
nutrition, pre-emptive analgesia, neuromuscular 
electrical stimulation, pulsed electromagnetic fields, 
peri-operative rehabilitation, modern wound 
dressings, standard surgical techniques, minimally 
invasive surgery, and fast-track arthroplasty units.  



Vantaggi e Warning 

¤ Pazienti ad alto 
rischio 

¤ Alterazioni della 
coagulazione 

¤ Medicazioni ripetute 
o revisioni della 
ferita 

¤  Inefficacia per sposizionamento 
del catetere 

¤  Necessità di associare farmaci 
analgesici per via sistemica 

¤  Gestione postoperatoria in 
team associata ad interventi 
riabilitativi e nutrizionali 

¤  Training formativo 
multiprofessionale continuo 



Analgesia 
Epidurale 

  Felice Casorati Nudo di schiena 1930   



Indicazioni 

¤ Chirurgia Toracica 

¤ Chirurgia Addominale Maggiore 
¤ Alto addome 
¤ Basso addome (??) 

¤ Chirurgia Vascolare 

¤ Chirurgia protesica ortopedica 



Punti di repere 

T 4: inter-
mammillare 

T 7:  apice 
scapole 

T10: ombelicale 
trasversa 

L 4: spina iliaca 
antero-superiore 

 

 



Materiale per epidurale 



        Fattore critico:   
Punto di inserzione del catetere 

congruenza incisione / anestetici locali 

T9-T10 
T8-T9 T10-T11 



L’estensione dell’analgesia epidurale 
con anestetico locale 

Posizione del catetere 

N° di metameri 
bloccati 

Quantità e velocità di 
infusione AL 

Bolo o infusione 
continua 

Elastomero/PCA 
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Sistema Nervoso Simpatico e tono 
vascolare 

¤  Le fibre nervose vasomotrici del simpatico partono dal midollo 
spinale con tutti i nervi del tratto toracico e con i primi uno-due 
nervi del tratto lombare, passano nei gangli della catena 
simpatica e, da qui, raggiungono i vasi sanguigni dove 
mantengono il tono vasomotore  

¤  Il blocco nervoso 
simpatico indotto dagli 
anestetici locali è 
responsabile 
dell’ipotensione. Dipende 
dal numero di metameri 
bloccati 



E se 
aggiungo gli 

oppiacei? 



Il controllo discendente 

¤ Oppioidi 
endogeni 
¤ Endorfine 

¤ Monoamine 
¤ Noradrenalina 

(NA) 
¤ Serotonina (5HT) 



Cinetica della morfina epidurale: 3 fasi 
 Rapida Sistemica Ematica 
 Spinale segmentaria 
 Tardiva sistemica liquorale 
   FARMACO IDEALE PER BOLO EPIDURALE 



Cinetica del fentanyl epidurale: 2 fasi 
 Rapida Sistemica Ematica 
 Spinale segmentaria    

 
FARMACO IDEALE PER INFUSIONE CONTINUA/PCA EPIDURALE 
 



Effetti indesiderati dei blocchi 
centrali 

¤ Ipotensione e Bradicardia (blocco delle 
fibre simpatiche efferenti) proporzionali 
all’estensione del blocco  

¤ L’ipotensione dovuta a dilatazione arteriosa 
(caduta  resistenze) e venosa (ridotto ritorno 
al cuore) risponde a: 
¤ Riempimento volemico  
¤ Efedrina in boli 

¤ La Bradicardia è dovuta all’estensione del 
blocco ai nervi cardioacceleratori (T4) 
risponde a: 
¤ Atropina/Efedrina 



La sorveglianza nell’analgesia 
neurassiale 

¤ PA-FC- SaO2 (oppiacei), diuresi 
¤ Sensibilità e mobilità arti inferiori  

¤  Lateralizzazione del catetere 

¤  Ematoma epidurale 

¤  Inefficacia  
¤  Test con bolo di lidocaina 
¤ Modifica dell’infusione 

¤ Associazione farmaci sistemici 
¤ Passaggio ad analgesia sistemica 



Controindicazioni 

¤ Scompenso cardiaco, shock ipovolemico, 
severe valvulopatie  

¤ Coagulopatie, trombocitopenie, terapia 
anticoagulante 

¤ Malattie neurologiche in fase attiva 

¤ Sepsi e infezione nel sito di iniezione 

¤ Malattie psichiatriche 

¤ Rifiuto del paziente 



Analgesia epidurale vs PCA 

¤ Efficacia superiore dellʼ’analgesia epidurale 
rispetto alla PCA per tutte le osservazioni delle 
72h (1.7 punti medi di VAS) 

¤ Lʼ’analgesia epidurale è associata ad una 
maggiore incidenza di prurito 

¤ Non significative le differenze per gli altri eventi 
considerati (nausea, vomito, durata del 
ricovero) 

Werawatganon T Charuluxanun S  
Patient controlled intravenous opioid analgesia versus continuous epidural 
analgesia for pain after intra-abdominal surgery  
(Cochrane Review) from The Cochrane Libary 2005 



¤ Maggiore efficacia 
antalgica delle 
combinazioni AL + 
oppioidi (15 mm VAS) 
rispetto ad AL da soli 

¤ Nessuna differenza 
nellʼ’incidenza di PONV 

¤ Minore durata ileo post-op 
EA con AL rispetto a 
oppioidi sistemici o 
epidurali (24h vs 37h)  

 



Sixteen trials published between 1987 and 
2005  

Conclusion: Despite improved analgesia 
and a decrease in ileus, EA has some 
adverse effects and does not shorten the 
duration of hospital stay after colorectal 
surgery  



La sfida della chirurgia epatica 

Moussa AA  Opioid saving strategy: bilateral 
single-site thoracic paravertebral block in right 
lobe donor hepatectomy. 
Middle East J Anesthesiol. 2008 Feb;19(4):789-801.  

¤ Catetere a T7 

¤  Bolo iniziale di AL + IC 0.1ml/kg/h 48h 

¤  Sparing effect su oppiacei (> 70%) 



Oppiacei nel post-op: 
Gestione del rischio  



+ 
Analgesia  Regionale vs 

Analgesia Sistemica: Vantaggi 

¤ Migliore controllo della risposta da stress 

¤ Minore % di PONV (nausea e vomito) 

¤ Minore % disorientamento e delirio post-op 

¤ Minore rischio di complicanze trombo-emboliche 
(pari rischio con EBPM)  

¤ Ridotto sanguinamento 

¤ Minore % depressione respiratoria 

¤ Minore incidenza di mortalità (è diverso il case mix!) 



Epidural anaesthesia and survival after 
intermediate-to-high risk  

non-cardiac surgery: 
 a population-based cohort study 

¤ Findings:  259 037 patients 

¤ 56 556 (22%) received epidural anaesthesia.  

¤ Within the matched-pairs cohort (n=88 188), 
epidural anaesthesia was associated with a 
small reduction in 30-day mortality (1·7% vs 2·0%; 
relative risk 0·89, 95% CI 0·81—0·98, p=0·02) NNT= 
477 

The Lancet, Volume 372,  9638, Pages 562 - 569, 2008 



¤ Studi dal 1966 al 2006 

¤ 58 RCT 5900 pts 

¤ Ridotta incidenza di 
complicanze 
respiratorie 



Pu
lm

o
n

a
ry C

o
m

p
lic

a
tio

n
s C

O
PD

 
Epidural Analgesia Is Associated with Improved Health
Outcomes of Surgical Patients with Chronic Obstructive
Pulmonary Disease

Felix van Lier, M.D., Ph.D.,* Patrick J. van der Geest, M.D.,† Sanne E. Hoeks, Ph.D.,‡
Yvette R. B. M. van Gestel, Ph.D.,‡ Jaap W. Hol, M.D.,† Don D. Sin, M.D., F.C.C.P.,§
Robert Jan Stolker, M.D., Ph.D.,! Don Poldermans, M.D., Ph.D.!

ABSTRACT

Background: Patients with chronic obstructive pulmonary
disease (COPD) have increased postoperative morbidity and
mortality. Epidural analgesia (EDA) improves postoperative
outcome but may worsen postoperative lung function. It is
unknown whether patients with COPD benefit from EDA.
The objective of this study was to determine whether patients
with COPD undergoing major abdominal surgery benefit
from EDA in addition to general anesthesia.
Methods: This cohort study included 541 consecutive pa-
tients with COPD who underwent major abdominal surgery
between 1995 and 2007 at a university medical center. Pro-
pensity scores estimating the probability of receiving EDA
were used in multivariate correction. The primary outcome
was postoperative pneumonia and 30-day mortality.
Results: There were 324 patients (60%) who received EDA
in addition to general anesthesia. The incidence of postoper-
ative pneumonia (16% vs. 11%; P ! 0.08) and 30-day mor-
tality (9% vs. 5%; P ! 0.03) was lower in patients who
received EDA. After correction EDA was associated with
improved outcome for postoperative pneumonia (OR 0.5;
95% CI: 0.3–0.9; P ! 0.03). The strongest preventive effect
was seen in patients with the most severe type of COPD.
Conclusion: This study provides evidence that in patients
with COPD who are scheduled for major abdominal surgery,

epidural analgesia decreases postoperative pulmonary com-
plications.

P ERIOPERATIVE pulmonary complications are com-
mon, especially in elderly patients with comorbidities.

Approximately 5% of all patients undergoing noncardiac
surgery experience significant pulmonary complications.1,2

Postoperative pulmonary complications include respiratory
failure, pneumonia, and atelectasis. Patients with chronic
obstructive pulmonary disease (COPD) are particularly vul-
nerable to postoperative pulmonary complications with risk
that is on average 300–700% higher than that of those with-
out COPD.3 Major abdominal surgery, especially operations
near the diaphragm, further increases this risk by causing
respiratory muscle weakness and abdominal pain, which to-
gether lead to reduced lung volumes, a blunted cough reflex,
and atelectasis.4 One anesthetic method of mitigating ab-
dominal pain is by using epidural analgesia (EDA). Studies
have shown that EDA offers superior postoperative pain con-
trol with fewer adverse effects compared with intravenous
opioids.5,6 A recent study suggests that the use of EDA is
associated with small improvement in survival after elective
intermediate to high-risk noncardiac surgical procedures.7

EDA might also be associated with improved respiratory out-
come after surgery.8–10 However, some studies suggest that
EDA can cause a transient impairment in lung function.11

There are no studies available regarding the effect on patients
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What We Already Know about This Topic

• Whether epidural anesthesia and analgesia reduces pulmo-
nary complications in patients with chronic obstructive pulmo-
nary disease (COPD) undergoing major surgery is not known

What This Article Tells Us That Is New

• In a propensity-controlled analysis of more than 500 patients
with COPD undergoing major abdominal surgery, epidural an-
esthesia and analgesia were associated with a 50% reduction
in the risk of postoperative pneumonia

Anesthesiology, V 115 • No 2 August 2011315

 

This observational retrospective study included 556 
consecutive patients with COPD who underwent elec- tive 
major abdominal surgery between 1995 and 2007 at the 
Erasmus Medical Center, Rotterdam 
In this analysis, the use of EDA was associated with reduced 
risk of postoperative pneumonia (OR 0.5; 95% CI: 0.3– 0.9; P 
< 0.03)  
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mortality. Epidural analgesia (EDA) improves postoperative
outcome but may worsen postoperative lung function. It is
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that is on average 300–700% higher than that of those with-
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and atelectasis.4 One anesthetic method of mitigating ab-
dominal pain is by using epidural analgesia (EDA). Studies
have shown that EDA offers superior postoperative pain con-
trol with fewer adverse effects compared with intravenous
opioids.5,6 A recent study suggests that the use of EDA is
associated with small improvement in survival after elective
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A B S T R A C T

Background

Epidural analgesia offers greater pain relief compared to systemic opioid-based medications, but its effect on morbidity and mortality
is unclear. This review was originally published in 2006 and was updated in 2011.

Objectives

To assess the benefits and harms of postoperative epidural analgesia in comparison with postoperative systemic opioid-based pain relief
for adult patients who underwent elective abdominal aortic surgery.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2010, Issue 11) via Ovid; Ovid
MEDLINE (from inception to week 1 November 2010); and EMBASE (from inception to week 1, November 2010). The original
search was performed in 2004. We assessed non-English language reports and contacted researchers in the field. We did not seek
unpublished data.

Selection criteria

We included all randomized and quasi-randomized controlled trials comparing postoperative epidural analgesia and postoperative
systemic opioid-based analgesia for adult patients who underwent elective open abdominal aortic surgery.

Data collection and analysis

Two authors independently assessed trial quality and extracted data. We contacted study authors for additional information and data.

Main results

We included 15 trials that involved 1297 patients (633 patients received epidural analgesia and 664 received systemic opioid anal-
gesia) in this review. This included one trial we found in our updated search and one trial from our original review that had been
awaiting translation. The epidural analgesia group showed significantly lower visual analogue scale scores for pain on movement (up

1Epidural pain relief versus systemic opioid-based pain relief for abdominal aortic surgery (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

q  Epidural analgesia provides better pain management up 
to postoperative day three, regardless of the site of the 
epidural catheter and epidural formulations.  

q  Epidural analgesia also reduces postoperative time to 
extubation by approximately 48%.  

q  Epidural anaesthesia and analgesia, especially thoracic, 
reduces the incidence of cardiovascular, respiratory and 
renal complications.  

q  Findings on mortality were inconclusive; although no 
difference in mortality was demonstrated, there were 
fewer patients studied than would be needed to show a 
difference  
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Vantaggi delle tecniche di analgesia 
regionale sull’outcome 

¤ SI Epidurale in Chirurgia Toracica, Cardiochirurgia, 
Chirurgia Vascolare maggiore  

¤ SI Paravertebrale in Chirurgia Toracica 

¤ SI Epidurale in COPD Chirurgia addominale  

¤ ? Chirurgia addominale (efficacia-ileo) 

¤ SI Analgesia regionale nella chirurgia protesica 
ortopedica (epidurale??) 

Più evidenti nelle fasce di pz ad alto rischio 
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Improving Postoperative Pain Management

What Are the Unresolved Issues?
Paul F. White, Ph.D., M.D., F.A.N.Z.C.A.,* Henrik Kehlet, Ph.D., M.D.†

DESPITE recent advances in our understanding of the
physiology of acute pain, the development of new opi-

oid and nonopioid analgesics and novel methods of drug
delivery, and more widespread use of pain-reducing mini-
mally invasive surgical techniques, pain after surgical proce-
dures remains a challenge for many practitioners.1 Not sur-
prisingly, recent surveys in the United States and Europe
have emphasized the insufficient quality of postoperative
pain management and the need for further improvements.2,3

The increasing implementation of standardized pain evalua-
tion and treatment protocols, and the use of multimodal
analgesic techniques, are hopeful signs that improvements in
pain management are likely to continue in the years ahead.
What then are the major unresolved issues in the manage-
ment of acute postoperative pain, and how should surgical
patients be managed based on the available evidence from the
peer-reviewed medical literature?

Multimodal Analgesia

The concept of multimodal “opioid-sparing” analgesic tech-
niques (so-called balanced analgesia) was introduced more
than 15 yr ago,4 with the aim of improving analgesia by

combining analgesics with additive or synergistic effects.
Theoretically, the use of a combination of analgesics from
different pharmacologic drug classes for managing perioper-
ative pain should improve the safety and efficacy of pain
therapy due to the differing mechanisms of action and the
side-effect profiles of the individual drugs. Although only a
limited number of well-conducted, prospective randomized
clinical trials have demonstrated improved clinical outcomes
with respect to analgesia and opioid-related side effects with
multimodal (vs. single) therapy,5,6 meta-analyses of single-
modality, nonopioid analgesics have demonstrated clinically
significant reductions (20–40%) in postoperative nausea
and vomiting and sedation.7 However, beneficial effects of
multimodal therapy with respect to other common side ef-
fects (e.g., bowel and bladder dysfunction and ventilatory
depression) and improvement in dynamic analgesia have
been less consistently reported. Clearly, a need exists for
large-scale clinical investigations of drugs (and class) specific
side effects when analgesics are administered as part of com-
bination therapies in the postoperative period. Although opi-
oid-related side effects (e.g., postoperative nausea and vom-
iting, urinary retention, ileus, constipation, sedation, and
ventilatory depression) have been extensively described in the
literature, nonopioid analgesics such as acetaminophen, clas-
sic and cyclooxygenase selective nonsteroidal antiinflamma-
tory drugs (NSAIDs), ketamine, and gabapentanoids also
have their own unique side-effect profiles (e.g., hepato- and
renal toxicity, coagulation, confusion, sedation, and dizzi-
ness), which may be exacerbated when they are administered
as a part of a multimodal regimen after surgery. The benefit–
risk ratio for analgesic drug combinations is, therefore,
largely dependent on the type of surgery (i.e., risk of rebleed-
ing after tonsillectomy, renal failure after vascular surgery,
and ileus after colon surgery).

Despite available evidence showing the benefits of multi-
modal analgesic techniques,4–6 major surveys have reported
that these techniques are underused in clinical practice.2,3

What is needed to improve the perioperative pain manage-
ment is to first implement the existing evidence-based rec-
ommendations regarding the use of individual nonopioid
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