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LECENJE POSTOPERATIVNOG BOLA




* Preporuke za terapiju akutnog bola Americkog udruzenja
anesteziologa -

* nkao ’ kao
u vezi sa
procedurom ”

* Najcesce 3 — 5 dana oko 70% na hir odeljenjima



Neurobiologija bola i putevi bola (sazetak)

* Hirurska trauma podstice oslobadanje:
« histaminai
* proinflamatornih medijatora:
* peptida (bradikinin),
* lipida (prostaglandini),
* neurotransmitera (serotonin) i

* neurotrofina.

Oslobodeni proinflamatorni medijatori stimuliSu periferne receptore
za bol inicirajudi transdukciju i transmisiju nociceptivne informacije do
CNS-a i proces neurogene inflamacije - oslobada niz neurotransmitera
indukujuci perifernu vazodilataciju i redistribuciju volumena u
ekstracelularni prostor indukujuci time proinflamatorne mehanizme
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Uvod u Hronicni bol
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Neurobiologija bola i putevi bola (sazetak)

* Najvisi nivo integracije ostvaruje se preko spinotalamickog i
spinoretikularnog trakta i kroz osovinu hipotalamus - hipofiza — CNS
indukujuci suprasegmentalni i kortiklani odgovor, sto predstavlja percepciju

i afektivnu komponentu bola.

* Nizi nivo integracije i modulacije - na nivou kicmene mozdine - pravac
transmisije odvija se u pravcu ventralnih i ventrobazilarnih korenova uz
kompleksnu Modulacija bolnog nadrazaja i integracija u nervnom sistemu, -

na nekoliko nivoa.

* modulaciju, Sto moze indukovati: povisen tonus skeletnih misica, snizeni

gastrointestinalni motilitet ili inhibiciju funkcije freni¢nog nerva.
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The Pain
Pathway




FIZIOLOGLJA BOLA

Percepcija i afektivha komponenta

L1 Oplolds
« RECEPTORI za BOL Alpha; agonists
« ASCEDENTNI PUTEVI
« DESCEDENTNI PUTEVI
« NEUROTRASMITERI JPESERABINE GABA, enkefalini
- TEORIJA VRATA Ascending modulation

input

” : esthetics
Produzeno delovanje

! agonists

Centralna senzitacija i

Hiperekcitabilnost
(Izrazen i Produzen odgovor neurona na normalan bolni nadrazaj)

!

Funkcionalna promena zadnjih korenova

! Local anesthetics

Intenzivniji dozivljaj bola

drugs

Local anesthestics
Anti-inflammatory

Peripheral nociceptors




Terapija Akutnog bola

* Strategija

* Koncepcija
* Pre —Peri Op leCenja
* Postoperativhog

* Procena bola



LeCenje akutnog postoperativhog bola

* deo ukupnog anestezioloskog koncepta i strategije

* zapocinje pripremom bolesnika za anesteziju i uvodom u
anesteziju.

* Strategija zasnovana na

* preoperativnoj pripremi i proceni bolesnika,

* vrsti operacije (uroloska, ortopedska, abdominalna..),
hitnosti procedure (urgentna, neodlozna ili elektivna) i
njenom obimu



Intraoperativni poremecaji

* Hemodilucija

* Hipotermija

* Promena onkotskog pritiska krvi

* Mehanicko ostecenje i disfunkcija korpuskularnih elemenata krvi
* Aktivacija zapaljenjskog odgovora — SIRS

* Respiratorni distres

* Potencijalna mogucnost globalne i regionalne hipoperfuzije



Postoperativno lecenje

* Cilj ?

* Hemodinamska stabilnost
 Nadoknada krvi, krv. derivata, infuz. rastvora
* |nvazivni monitoring
* Kontrola i korekcija poremecaja koagulacije

* Analgezija
e Zagrevanje bolesnika

* Optimalna ventilacija i oksigenacija
* CMV
* MMV
* Spontano disanje



Numeric
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| | | I |
None Mild Moderate Severe Worst

Possible

Visual Analogue Scale

None Worst Possible




Choice of assessment tool
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Medscapes

Indlicator

www.medscape.com

Description

Soore

Faclal expression

Mo miuscular tension observad

Pregsncd of frowening, brow Iowering, orbit tghtening,

and levator contraction
All of the above faclal movemants plus eyelid tightly
closed

Relaxed, neutral
Tanse

Grimacing

Body movemeants

Does not move at all (does not necessarily maan
absence of paln)

Skosw, cautious movements, touching or mubbing the
paln site, seeking attentlon through movements

Pulling tubs, attempting to sit up, moving limbsf

thrashing, not following commands, striking at staff,

trying to climb out of bed

Absance of movaments
Protection

Restlessness

Muscle tension
Evaluation by passive flexion and
extansion of upper extremities

Mo resistance to paske movements

Resistance to passhve movements

Strong reslstance to passive mowements, inabllity to
complete them

Relaxed
Tenss, rigld
Yery tense or rigid

Compliance with the ventilator
{Intubated patlents)

OR
Vocallzation (@xtubated patients)

alarms not ativated, easy ventilation

Alarms stop spontansously
Asynchrony: Blocking ventllation, alarms frequently
ativated

Talking In normal tone or no sound

Sighing, moaning
Crying out, scbbing

Tolerating ventilator or
mcwemant

Coughing but tolerating

Fighting ventilator

Talking In normal tone
or no sound

Sighing, moaning

Crying out, sobbing

Tatal, range

Sourca: Am J Gt Care © 2006 Amearncan Association of Crilical-Care Nursas




McGill — Melzack Pain Questionnaire

Patient’s name Date Time am/pm
Analgesic(s) Dosage Time Given am/pm
Analgesic(s) Dosage Time Given am/pm
Analgesic Time Difference (hours): +4 +1 +2 +3
PRI: S A E M(S) M(AE) M(T) PRI (T)
(1-10) (11-15) (16) (17-19) (20) (17-20) (1-20)
1 flickering __ |11 tiring PP Comments:
quivering exhausting
pulsing 12 sickening |
throbbing suffocating
beating __|13fearful
pounding frightful
2 jumping terrifying
flashing 14 punishing
shooting gruelling
3 pricking cruel
boring __| vicious
drilling killing
stabbing |15 wretched
lancinating blinding
4 sharp ___|16 annoying
cutting _ | troublesome
lacerating miserable
5 pinching _ [ intense
pressing unbearable
gnawing __ |17 spreading
cramping _ | radiating
crushing penetrating
6 tugging piercing
pulling ___| 18 tight
wrenching numb
7 hot __| drawing
burning squeezing
scalding tearing
searing 19 cool
8 tingling cold {mmpanying Sleep Food intake:
itchy freezing ymptoms: igood ood )
smarting __ |20 nagging ___|hausea _ [fitful me o
stinging nauseating ___|headache can't sleep ittle &)
9 dull agonizing ___|dizziness Comments: none
sore __ | dreadful drowsiness | Comments:
hurting torturing iconstipation
aching e PPI diarrhea
heavy 0 no pain ___|Comments: Activity: Comments:
10 tender « = [w1mlld good ¥t
taut __| 2 discomforting me Sl
rasping | 3 distressing little
splitting 4 horrible none )
5 excruciating
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Do you currently have pain?
D Yes |:| Mo [f Yes, location:

K/lelf_gécfjenata sa pre Op bolom
\\\ - optimizirati medikaciju

“"_ objasniti prednosti bloka, regionalne A

- planirati adjuvantnu terapiju

- plan post Op multimodalnog pristupa

[ Jthrobbing [ Jdun [ ] buming

D sharp

Character:

Duration:

Fregquency:

Intensity scale:

- ne ukidati postojecu Th ( NSAIDs ili

COX2 inhibotire) po potrebi konvertovati

D Numeric

D Faces

What makes the pain befter?

What makes the pain worse?

What is an acceptable pain level to you?




Efekti post Op bola
e Akutni

e Kostimulator SIRS-a
* Hipotalamus-hipofiza-nadbubreg

* P Nor; korizola, aldosterona, ADH ...

™ Glukoze, ketona, laktata, proinflamatornih medijatora
* Prokoagulantni efekat

* Retencija Na i vode; edem

Aktivacija SNS

* Usporen enteralni motilitet

* lzrazen hemodinamski odgovor

Inhibicija spinalnih refleksa

* Frenikus — usporen respiratorni oporavak

 Hronicni



Akutni perioperativni bol i efekti

e Efekasna Peri OP Terapija Bola

* { odgovor na stres,

inhibira simpaticki odgovor

Inhibira spinalne reflekse

J smanjujué¢i Mb i Mo

poboljSanje kvaliteta Zivota posle operacije.



Terapija AB
Visokog potencijala

? Calcium channel blockers

. Prevenciji uzroka

Perception
. Modulaciji delovanja stimulusa i
o Modilacija intracelularne transdukcije i translacije g
. Modulacija plasticiteta i procesiranja na ZK
. Modulacija afekcije bola Transmission

|

1

\| i Ascending tracts:
Opioids, * Neo-spinothalamic*

5-HT blockades, * Paleo-spinothalamic

alpha-2 agonists, * Archi-spinothalamic
TENS

*Neo-spinothalamic tracts
Transduction provides contralateral pain

sensation, the other two tracts
NSAIDs,
Local Anaesthetics

:ral innervations

Regional
Anaesthetics,

Neurosurgical
interventions

ialla

ASUNCCD) )



Multimodalini i multiprofesionalni koncept
Deo ukupne strategije leCenja

Kontrola perioperativne patofiziologije

IR

Priprema | Snizenje Rana enteralna

obuka odgovora Analgezija . R e
. ana mobilizacija,

pacijenta na stres nutricija )

intenzivna fizioterapija

A/

Nizi morbiditet — Brzi oporavak



Preventivna analgezija

Pre-emptive analgesia is a treatment that is initiated before and is
operational during the surgical procedure in order to reduce the
physiological consequences of nociceptive transmission provoked by the
procedure.

Owing to this ‘protective’ effect on the nociceptive pathways, pre-
emptiveanalgesia has the potential to be more effective than a similar
analgesic treatment initiated after surgery. Consequently, immmediate
postoperativepain may be reduced and the development of chronic pain

may be prevented..
British Medical Bulletin 2004; 71: 13-27



Bol — aktivhost SNS

- modulacija odgovora na stres -
e Tahikardija—S/D odnos — koronarna perfuzija

e Hipertenzija — T opterecenje (rad) LK

e 57T vazokonstrikcija — aktivacija Tr (Tagregacija, adhezija....
Hiperkoagulabilnost ...

« — T endokrini odgovor — kateholaminj- angiotenzin - — T
retencija vode i elektrolita — edem — T laktat...

— T katbolizam — usporen post Op oporavak

* Poremecaj ventilacije i razmene gasova... —> T rad disanja

-7 inhibicija frenukusa i inhibicija spinalnog refleksa — usporen
motilitet GIT



Multi Modalna Terpija Bola

* Potencijal delovanja istovremeno
* Simultana kombinacija razlicitih lekova
* Efekta na razliCite receptore
* Na razlicitim nivoima

e Razlic¢ite puteve / tehnike administracije lekova



Multi Modalna Terpija Bola

* Razliciti analgetici * Individualnom / ukupnom
* Razli¢iti mehanizmi delovanja klinickom stanju
na PNS /CNS

* Vrsti operativnog zahvata

* Lokalna /regionalna

* Ukupnoj strategiji :
* Perioperativnog leCenja
* Anestezije
* Post Op

analgeticima / opioidima * Lecenja
* Analgezije

* Lokalni anestetici / opioidi

* U kombinaciji sa sistemskim

e RazlicCite tehnike

* Adjuvantne opcije



Modaliteti MMTB

TENS (Transkutana Elektri¢na Stimulacija Nerva)

* Redukcija centralne ekscitabilnosti — aktivacija endogene descdentne inhibicije — opioidni
receptori

Akupunktura

Krioterapija

Lokalizovano grejanje

Imobilizacija

The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com



Modaliteti MMTB

Imaginacija

Relaksacija

Hipnoza

Multikomponentne metode relaksacije

Sugestije (tokom anestezije)



Modaliteti MMTB

* Farmakoloska

Per os opijati vs iv. administracije

e |zbegavati im. aplikaciju

e |v PCA —kad god je moguce
e Acetaminofen i NSAIDs (COX2) kad god je moguce

* Gabapentin (600 /1200 mg) / Pregabalin (150 / 300 mg ) pre Op (30 — 120 min)
* Ketamin (pre Op bolus 0,5mg/kg + iv infuzija 10 ug/kg/min)
* Lidocain (pre Op bolus 1-2 mg/kg + iv infuzija 2-3 mg/kg/h)



Incizioni/intraartikularni lokalni anestetici

Incizioni/intraartikularni lokalni anestetici

Prednosti | g inc. LA — smanjuju potrebe za opioidima; smanjuju bol u miru

i pri mobilizaciji (mala hirurgija)
E efekattraje4 -8 h
E slican, ali manje jasan efekat pri velikoj hirurgiji

Nezeljeni | E nisu uoceni u kontrolnim studijama

efekti

Preporuke | E mala hirurgija (? — velika hirurgija)
E Bupivacaine: 2,5 mg/ml, 40-60 m|
E monitoring: ako se infiltriSe preop.- ne; postop.- BP u toku 1 h
E |la-LA: preporucCuju se za ranu, ali ne samostalnu postop.
analg.

Cena B niska




Modaliteti MMTB

* Periferna regionalna anestezija***

* Periferna regionalna anestzija — odredena poljem hirurgije (ekstremiteti, rame,
torakotomija, Carski rez, cirkumcizija....)

e Kontinuirana

The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com



Nesteroidni antiinflamatorni lekovi (NSAID)

NSAID (COX1; COX2 inhibitori)

Prednosti

koriste se kao mono terapija u maloj/ srednje velikoj hirurgiji
korisni u kombinaciji sa opioidima u velikoj hirurgiji
smanjenjem potrebe u opioidima smanjuju incidencu postop. muke,

povracanja, resp. depr./hipoksemije, poboljSavaju kvalitet sna i ubrzavaju
crevnu peristaltiku

ubrzavaju oporavak i skracuju hospitalizaciju

NeZeljeni
efekti

moguce povecano postop. krvarenje (retko i malo)

B kratka th ne daje GI tegobe
E veoma retko: ARI

Preporuke

dobri za male i srednje procedure
poznavati specificne kontraindikacije

nije indikovano preop. davanje (intraop.?)
izbeci kod RI ili kod potencijalne ARI

Cena

umerena




Anesth Pain Med. 2015 Oct 10;5(5):e29688. doi: 10.5812/aapm.29688. eCollection 2015.

BACKGROUND:

Major surgical procedures, such as gastrectomy, result in extensive postoperative pain, ...
OBJECTIVES:

The aim - to evaluate the effect of adding diclofenac suppositories or intravenous paracetamol, on
morphine consumption and on the quality of post gastrectomy pain control.

PATIENTS AND METHODS:

PRDB Study 90 patients with gastric cancer, .... (PCA) with morphine, morphine PCA plus
intravenous paracetamol 1 g, every 6 hours, and morphine PCA plus diclofenac suppositories, 100
mg every 8 hours. The patients were evaluated for up to 24 hours after the operation for the
severity of pain, alertness, and opioid complications.

RESULTS:

There was no significant difference in pain scores among the three groups (P values, after
extubation, at 2, 4, 6, 12, 18 and 24 hours were 0.72, 0.19, 0.21, 0.66, 0.54, 0.56, and 0.25,
respectively), although morphine consumption was greater in the morphine group, compared with
the other two groups (21.4 + 7.7 mg in morphine group vs. 14.3 £ 5.8 mg in morphine-paracetamol
group and 14.3 + 3.9 in morphine-diclofenac group; P = 0.001). In morphine group, during the first
24 hours, the patients had lower levels of consciousness (P values, after extubation, at 2, 4, 6,12, 18
and 24 hour were 0.6, 0.95, 0.28, 0.005, 0.027, 0.022 and 0.004 respectively), even though the
incidence of complications was similar among the three groups.

CONCLUSIONS:

In this study, intravenous paracetamol or diclofenac suppositories, administered for

postgastrectomy pain control, decreased morphine consumption by almost 32% and

also improved alertness. Nevertheless, the amount of opioids did not affect the incidence of
complications


http://www.ncbi.nlm.nih.gov/pubmed/26587407
http://www.ncbi.nlm.nih.gov/pubmed/26587407
http://www.ncbi.nlm.nih.gov/pubmed/26587407
http://www.ncbi.nlm.nih.gov/pubmed/26587407
http://www.ncbi.nlm.nih.gov/pubmed/26587407

Ketamin

* Intravenski anestetik
* NMDA antagonist
* Uvod u anesteziju
 1-1,5mg/kgiv spori bolus, kod dece 3-5 mg/kg im

Odrzavanje anestezije
* 1/3 doze za uvod u A

Kratotrajne ambulantne dijagnosticko / terapijske procedura
K + infuziona PCA

K — epiduralno i intratekalno



Modaliteti MMTB

* Neuroaksijalna ***
* Epiduralna (LA i ili opioidi)(klonidin)
e Kontinuirana infuzija
* PCA
* Spinalna (opioidi)

* Op :torakalne, abdominalne, kuka, ekstremiteta ...

The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com



Opioidi

Subkutano, transkutano, transmukozno, intramuskularno

Post Op najcesée —oralnoii iv

Epiduralno,
* Bolus ; infuzija, PCEA (i LA)

IV (i/ili u kombinaciji sa NSAID
* |Intermitentno
* Infuzija
* Infuziona PCA



Intravenska PCA

Koncentracija leka Bolus doza Lockout interval Kontinuirana infuzija

(min)

Morfin (Img/ml)

Odrasli 0,5-2,5mg 5-10

Deca 0,01 -0,03 mg/kg 5-10 0,01 — 0,03 mg/kg/h
Fentanil ( 10pg/ml)

Odrasli 10-20 pug 4-10

Deca 0,5-1 ug/kg 5- 10 0,5 -1 pug/kg/h
Sufentanil (0,002 mg/ml) 2-5ug 4-10

Pentazocin (10mg/ml) 5-30mg 5-15

Alfentanil (01mg/ml) 0,1-0,2 5-8

Metadon (1mg/ml) 0,5-2,5mg 8-20

Meperidin (10mg/ml) 5-25mg



Visit 1 Visit 2 Visit 3
Screening Operation day : Follow-up
i Extubation '
Propofol-TCI
—- ;
Sufentanil-TCI :
- H
HM-TCI § HM-TCI-PCA HM-PCA
—— — —-
Blood sampling: :
#0 #1-10 i #11-19 #20-28
Pain assessment (NRS): #1-16 #17-24
OR ICU IMC
-1d 00:00 12:00 24:00 08:00

50 adult patients undergoing cardiac surgery

Post Op pain treatmnet — hydromorphon (0,1 —0,2 mg/h)
TCl-2 - 1 ng/ml (0,8 -10)

Pain assessment — NRS

Additional Th — acetaminophen 1,0 /12h

Anesthesiology 2016; 124:56-68

Visit 4

End-visit

+1-2d



Farmakodinamske osobine i efekti opioida apliciranih
neuroaksijalno

Farmakodinamske osobine i efekti
opioida apliciranih neuroaksijalno

Osobina Lipofilni opioidi Hidrofilni opioidi

Cesto upotrebljavani lekovi Fentayl, Sufentanyl Morfin, Hydromorfion
Pocetak analgezije Brzi pocetak (5-10min)  Odlozeni pocetak (30-60 min)
Trajanje analgezije Krace trajanje (2-4h) Duze trajanje (6-24h)

Sirenje kroz cerebro spinalnu te¢nost ~ Minimalno $irenje Ekstenzivno Sirenje

Mesto delovanja Spinal £ sistemsko Primarno spinalno

NezZeljena dejstva

Muc¢nina i povraéanje Niza incidence kod lipofilnih nego kod hidrofilnig opioida
Svrab NiZa incidence kod lipofilnih nego kod hidrofilnig opioida
Respiratorna depresija Primarno rana, Moguce su rana (< 6h) i

minimalno odloZena odlozena (>6h)




Preporuceni nivo plasiranja epiduralnog katetera za

odredene procedure

Preporuceni nivo plasiranja epiduralnog katetera
za odredene procedure

Primer hirurske procedure

Kongruentno plasiranje
epiduralnog katetera

Resekcija plu¢a, Radikalna mastektomija, Torakotomija,
Timektomija

Resekcija jetre, Wipple procedura, Holecstektomija, Th 6-8
Ezofagektomija, Gastrektomija,

Nefrektomija, Cisteoprostaktomija Th 7-10
Radikalna prostatektomija, Totalna abdominalna Th 8-11
histerektomija, Rekonstrukcija AAA, Kolektomija
Femoro-poplitealni bajpas, Totalna zamena kuka ili kolena |[L 1-4




Generalni reZimi

0.0625% Bupivakain 4-6 3-4 10-15
+ 5 ng/ml Fentanila

0.1% Ropivakain 5 2 20
+ 5 ng/ml Fentanila

0.0625% Bupivakain 3-4 2-3 10-15
+ 5 ug/ml Fentanila

0.0625% Bupivakain 4-6 3-4 10-15
+ 5 ng/ml Fentanila

0.1% - 0.2% Ropivakain 3-5 2-5 10-20
+ 2 ng/ml Fentanila

C  Hiwsgedonhokoremien ]

0.0625% - 0.125% Bupivakain 4-6 3.4 10-15
5 ng/ml Fentanila

I




PRS in elderly patients (50) undergoing major abdominal surgery to
compare the effectiveness on pain and safety

general anesthesia was induced with 3-5 mg/kg thiopental and 0.2-0.4

ug/kg sufentanil.




Alfa 2 adrenergicki agonisti/KLONIDIN

Prednosti | ¢ Smanjuju dozu drugih analgetika iredukuju nezeljene efekte
e Sa opioidima daju bolju analgeziju
 Produzeno trajanje bloka lokalnim anestetikom

NezZeljeni | e Hipotenzija, Bradikardija, Sedacija/Muka, Gadenje, Povracanje
efekti

Preporuke | ¢ Nisu za monomodalnu primenu
e Glavna uloga - kao dodatak drugim lekovima

Cena e Niska




Post Op -Terapija bola

* Pre Op procena, premedikacija

* Uvod u anesteziju, izbor anestetika i anestezijske

tehnika
* Opsta
* inhalaciona
* Intravenska - TIVA—-TCA

* +|okalna, blok

* Regionalna (LA, opioidi, LA + op) + opsta
* kontinuirana
* intermitentna

* Post Op analgezija



Post Op -Terapija bola
* Lokalna — blok (interkostalni, intrapleuralni ...)
* Im, Iv (intermitentna, kontinuirana)
* PCA

* Epiduralna

* Intermitentna, kontinuirana
* PCEA

* Lekovii kombinacije
* [A
* Opioidi
 NSAID
e Clonidin, ketalar .....



Klinicka praksa

* Anesth Analg. 2010 Apr 1;110(4):1170-9.

Combining paracetamol (acetaminophen) with nonsteroidal antiinflammatory drugs: a qualitative
systematic review of analgesic efficacy for acute postoperative pain.

CONCLUSION:

Current evidence suggests that a combination of paracetamol and an NSAID may offer
superior analgesia compared with either drug alone.

e Anaesth Intensive Care. 2014 Jan;42(1):43-50
Parecoxib and paracetamol for pain relief following minor day-stay gynaecological
surgery.

* A randomised, blinded, placebo-controlled, single-centre trial was conducted
among 240 women undergoing dilatation and curettage four groups,

* toreceive either intravenous paracetamol 2 g, intravenous parecoxib 40 mg, both
in combination, or placebos, post-induction and with intravenous fentanyl

* Women having uterine curettage and receiving intravenous fentanyl do not appear
to benefit from administration of these non-opioid analgesics.


http://www.ncbi.nlm.nih.gov/pubmed/20142348
http://www.ncbi.nlm.nih.gov/pubmed/24471663

Klinicka praksa

e Agri. 2010 Jan;22(1):7-12.

* [The effects of intravenous paracetamol on postoperative analgesia
and tramadol consumption in cesarean operations].

* OBIJECTIVES:

» effects and side effects of intravenous paracetamol application, combined with patient-
controlled intravenous tramadol analgesia,

* Fifty ASA |-l patients scheduled for

* divided into two groups: group | served as a control group, with saline administration
(100 ml) 15 min before the end surgery and every 6 h for 24 h, - group Il received
paracetamol (1 g/100 ml) at the stated time points. All patients received a standard
anesthetic protocol.

* At the end of surgery, all patients received tramadol i.v. via a PCA (patient-controlled
analgesia) device. Pain and sedation scores were assessed at 1, 3, 6, 12 and 24
h postoperatively.

* CONCLUSION:

* We conclude that paracetamol is a safe and effective treatment option in post-cesarean
pain for combination with tramadol, as it produces effective analgesia and
reduces tramadol consumption.


http://www.ncbi.nlm.nih.gov/pubmed/20209409

*Enhanced recovery after surgery (ERAS) protocols are multimodal
perioperative care pathways designed to achieve early recovery after
surgical procedures by maintaining pre-operative organ function and
reducing the profound stress response following surgery.

*The key elements of ERAS protocols include preoperative counselling,
optimization of nutrition, standardized analgesic and anesthetic regimens
and early mobilization.4-8

*Despite the significant body of evidence indicating that ERAS protocols
lead to improved outcomes,®'° they challenge traditional surgical
doctrine, and as a result their implementation has been slow.

*Although much of the data arise from colorectal surgery, the evidence is
applicable to major urological surgery, in particular radical cystectomy.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202008/#b4-cuaj-5-342
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202008/#b8-cuaj-5-342
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202008/#b9-cuaj-5-342
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202008/#b10-cuaj-5-342

Mid-thoracic epidural anesthesia/analgesia

MO Nasogasing tubes
Prevention of nausea and vomiting

Avondance of salt and water overload

Early removal of catheter

Early oral nutrition

Moropicid oral analgesia™SAIDS
Early mobilizaton

stimislation of gut motility

Audit of compliance &nd outcomes

e

Postoperative  Preoperative

ERAS

Intraoperative

Preedmission counselling

Fluid and carbohydrate loading
Mo prolonged fasting
Mofselective bowel preparation
Antibsotic prophylaxis
Thromboprophylasis

Mo premedication

short-acting anesthetic agents

Mick-thoracic epidural
anesthesia/analgesia

Mo drainsg

Avoidance of salt and water overload

Maintenance of narmaothermia [Dody warmerfwarm intravenous fluids)

Can Urol Assoc J. 2011 Oct; 5(5): 342—348.



The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com

3
Table 3. Options for Components of Multimodal Therapy for Commonly Performed Surgeries :
E
Locay, Inma-ammcuLan or Tomcal E
Tree oF SURGERY Svsremir Pranmacoioaic THERAPY TeHniGUES Resiomar Anestrene TEcHNiGUES © Nevaaoa Anestien: Tecwagues®  Nosewamacolooie THeramest _El
Thoracotomy O pioids} Paravertebral block Epidural with local anesthetic (with  Cognitive modalities 3
NSAIDsE and/or acetaminophen or without opioid), of intrathecal  TENS 3
(abapentin or pregabalinf opioid
i.v. ketaminey
Open laparotomy O pioids} Local anesthetic at indsion Transvers.s abdomins plane blode  Epidural with local anesthetic (with  Cognitive modalities
NSAIDsE andfor acetaminophen 1.y lidocaine infusion of without opioid), or intrathecal  TENS
Gabapentin or pregabaling opioid
1v. ketaminey
Lv. lidocaine
Total hip replacement  Opioids} Intra-articular local anesthetic and/  Site-spacific ragional anesthatic Epidural with local anesthetic (with  Cognitive modalities
NSAIDsE andfor acetaminophen  of opioid technigue with local anesthetic of without opioid), or intrathecal  TENS
Gabapentin or pregabaling opioid
ot
Total knee replacement  Opioids] Intra-articular local anesthetic and/  Site-specific regional anesthetic Epidural with local anesthetic (with  Cognitive modalities
NSAIDsE and/or acetaminophen o opioid technigue with local anesthetic or without opioid), or intrathecal  TENS
Gabapentin or pregabaling opioid
1v. ketaming§
Spinal fusion O pioids} Local anesthetic at indsion Epidural with local anesthetic (with  Cognitive modalities
Acetaminophent or without opioid), or intrathecal  TENS
(abapentin or pregabalin opioid
i.v. ketamine§
C esarean section Opioids} Local anesthetic at indsion Transversis abdominal plane block  Epidural with local anesthetic (with  Cognitive modalities
NSAIDs§ andfor acetaminophen of without opioid), or intrathecal  TENS
opioid
CABG Opioids} Cognitive modalities
Acetaminophen TENS -
Gabapentin or pregabalin E
iv. ketaminey é
m




MMTB

* Deo ukupnog post Op leCenja

* Preduslovi
* Hemodinamska stabilnost
* Optimalna perfuzija / oksigenacija
* Normotermija
* Telesna T i temperatura rastvora

* Odrzavnje (homeostaze — AB i El stabilnost...)
e Gasha razmena — invazivna /neinvazivha MV



Organizacija — Servis terapije bola —
Deo Odeljenja anesteziologije

* Terapija akutnog bola
* Anesteziolozi, farmakolozi ....
* Med sestre /tehnicari

* Terapija hronicnog bola
* Glavobolje
* Akupunktura

* Psihosocijalna podrska
* psiholozi
* Edukacija
* Pacijenata
* Lekara i sestara na odeljenju
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