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= neprijemny emocionalny a zmyslovy zazitok,

ktory |e spojeny s potencialnym alebo skutocnym
poskodenim tkaniva

alebo sa ako taky opisuje.
Bolest e vzdy subjektivna.

International association for the Study of Pain (‘(IASP)



NEUROHUMORALNE RESPIRACNE

« zvysenie katabolickych » Klesa FRC, VC, compliance
hormonov. (ACTH, kortizel, hrudnika, FEV,, expektoracia
katecholaminy, ADH, aldosteron,
renin, CAMP)

» Hypoxemia, atelektazy,

- . . ) bronchopneumonia
* Znizenie anabolickych hermoney

(inzulin, testosteron)



CIRKULACNE

* Sympatikotonia

» Riziko pri ICHS

» Imobilizaciou hrozi TECH

NESANTIVNE VPLYY Y BOLEST]

poKrac,

CifiF
* PONV
* Paralyticky ileus

UROGENITALNE

> Negativae na motilitu rru“x
mechura a kinetikur mik:



CEREBRUM
third-order neuron
Pl P | -from thalamus to
astic and higher centres THALAMUS
Reconstructive
Surgery

Current Concepts in Pain Managessent
In Plastic Seugery

Pohadd MRS &

second-order neuron
-ascends to thalamus

Fong A., Schug S. A.: Pathophysiology of
Pain: A Practical Primer. Plast. Reconstr.
Surg. 134: 8S, 2014

Nociceptor

Noxious stimuli J

Eg, thermal,

mechanical,

chemical Primary Afferent
-myelinated Ad or SPINAL
unmyelinated C fibres CORD
from periphery to spinal
cord (or brainstem)




descendentni
inhibiéni systémy

ganglia <— epidurainé aplikované
zadnich kofen( kortikosteroidy

SG - substantia gelatinosa

STT - tractus
spinothalamicus

(L - lateralis, V - ventralis)
ﬂociceﬁtory blokada

(lokaini anestetika) sympatické ganglion

\

Jperiferné Gcinkujici” analgetika (nesteroidni antirevmatika)
a adjuvancia (kortikosteroidy) Remedia




Physiological Pain Pathological Pain

Biologically useful: adaptive and protective Maladaptive
Nociceptive pain Inflammatory pain
Physiological protective system Heu,htened sensitivity after tissue Neuropathic pain due to a lesion or
‘To minimize and avoid chnm,e from injury or infection disease of the somatosensory nerv-
intense noxious stimuli (eg, heat, Immune system is activated involving  ous system (eg, painful peripheral
cold, mechanical force, and chemical — macrophages, mast cells, neutro- neuropathy, poststroke, and multiple
irritants) phils, and granulocytes (inflamma-  sclerosis)
High threshold pain tory soup) CNS dysfunctional pain in conditions
Pain results in immediate attention and  Low threshold pain where there is no such damage or
withdrawal reflex Tenderness discourages physical con-  inflammation (eg, fibromyalgia, irri-
tact and movement, thus reducing table bowel syndrome, and interstitial

further risk of injury and promoting  cystitis)
T healing Common features:

- sopliniie Low-threshold pain
Plastic and Spontaneous pain
Reconstructive Imbalance between excitatory/
urgery inhibitory mechanisms
: Central sensitization

Current Concepts in Pain Management
In Plastic Sougery

Fong A., Schug S. A.: Pathophysiology of Pain: A Practical Primer. Plast. Reconstr. Surg. 134: 8S, 2014



« Akutna bolest pri poraneni tkaniva (Uraz) alebo zapale. Ma rychlu (fazickt)
zlozku - bezprostredny vnem bolesti, na ktoru navazuje pomalsia (tonicka)
zlozka bolesti, ktora skor alebo neskor zmizne. Vyznamnu ulohu pri prenose
akutnej bolesti hraju periferne nervova vlakna veduce vnem bolesti do mozgu a
miechy. Kratko trvajuca bolest vedie k mimovolnému pohybu (zasklbu)
koncatinou alebo telom, k bolestivej grimase a nahlemu pocitu uzkosti a
strachu. Jej uloha je ochranna - brani poskodeniu tkaniva.

« Chronicka bolest sa vyznaduje pretrvavanim tonickej zlozky bolesti i po
zhojeni poskodeneho tkaniva. M6ze sa objavit po dihsej dobe od poskodenia
tkaniva (tyzdne alebo mesiace).Vyznamnu ulohu v pripade chronickej bolesti
zohrava psychika (Unava, nevyspanie sa, osobna skusenost' s bolestou,
individualna tolerancia bolesti). Niekedy nemusi byt jej pri€ina zjavna a lieCba
je omnoho zlozitejsia a obtiazna. Zasadnu ulohu pri vnimani chronickej bolesti
zohrava CNS a niektoré chemické latky v mozgu (neuromediatory a hormony).
Mbze byt sprevadzana tzv. vegetativnymi priznakmi napr. scervenanie,
presiaknutie az opuch, ktoré sa spontanne objavuju a opat’ miznu — kauzalgia.



Vznika po poskodeni periférnej Casti (napr. nervy na rukach a nohach) alebo
centralnej Casti (mozog, miecha) nervoveho systému alebo oboch.

Pri nerovnovahe procesu podrazdenia a utlmu v nervovom systeme.
Nevyzaduje podrazdenie nociceptorov.
Vyznam neuropatickej bolesti nie je ochranny a priCina nebyva ihned jasna.

Ak bolestivé impulzy prudia do mozgu dlhsiu dobu, vznika v niektorych strukturach
nervoveho systemu stav trvaleho podrazdenia.

Désledkom je skreslene vnimanie podnetov, kedy su dosial nebolestivé podnety
napr. dotyk vatovym tamponom vnimane ako bolestive (alodynia), inokedy je podnet
neprimerane bolestivy (hyperalgezia).

Periférna neuropaticka bolest ma zdroj bolesti v periférnom nerve, centralna bolest
ma svoju pricinu v mieche alebo mozgu.

Neuropaticka bolest' - centralna alebo periférna - ma vlastnosti chronickej bolesti, {j.

vyznamna je uloha psychiky, unavy, stresu, nizkej tolerancie bolesti a je spojena s
pocitmi uzkosti a utrpenia



|1l. stupen — silna bolest:

* Siln€ opioidy +/-
|l. stupen - stredne silna bolest
» slabe opioidy + n

|. stupen — mierna bolest

neo

iodné analgetikum

eopleidne analgetikum
eopiodne analgeukum

neopiodne analgetiklim +/= koanalgetika

Npkllejaileiy raorli WO

slabé opioidy + neopiodné
nalgetikum

silné opioidy
+/- neopioidné analgetikum

+/- koanalgetika




Forma podania paracetamolu
1=Iv.

2 = Effervescens p. 0s

3 = Tablety p. os

4 = Suppositorium
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MIESTO OP.

RYANIE POOPERAC

POTREBA OPIATOV (h)

NEJ BO

VAS
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1. Tradicné i.m. podavanie opiatoy ®
2. |.V. podavanie opiatoV: (bolusy, kentinualne, PCA)

3. Iné podavanie opiatoV: (peroralne, rektalne, s.c. transdermalne,
nazalne, neuraxialne, I.artikul.)

4. Lokalne anestetika (lokalne, spinalne, epiduralne)
5. NSAID
6. o, mimetika (systémovo, epiduralne)

/. Netarmakologicke metody: (knyoterapia, TENS, akupunktira,
psychologicke)

8. Kombinovanie metod



faze bolesti
faze bolesti

koncentrace léciva v séru

neucinna
|écba

10 14 22 (¢as (h)
prili§ dlouhé intervaly

neucginna
lé¢ba

:
:
:
:

10 14 18
priklad optimalnich intervalli




. Analgézia

. Utim dychania

. Sedacia
.Antitusikum

. Vazodilatacia

. Uvolnenie histaminu
. Obstipacia

. Nauzea a vracanie
9. Miéza

10. Spazmus zl. ciest
" 11. Retencia moca
12. Tolerancia
%13, Navyk

O N O O & ON =

VLASTNOSTI MORFINU .



Anestéziolog |e Vv idealnej pozicii pre ordinaciu pooperacnej
analgezie, lebc ma otestovanu reaktivitu pacienta na bolest” pocas
anestezie



PATIENT CONTROLL

VYHODY

« Regulacia pacientom
(farmakoayn.

o
o

o

Nizke davky - male zmeny
krvnich hladi

Odbremenuje sestru 3

Bezbolestnost’ ’

e

Placebo ucinok vole pacienta .

NEVYHODY
f

ED ANALGESIA

rJUJn 0S|

SpJJJp"* clC :ﬁg VOSt:
gdc enta

DAVKY Morfinu (Breivik)

,Bolus alene” moede
Demands 0,5-1-2-3'mg
Lc)c\}su"r 5-10 min
Viax: 4 davky/nod
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W= =SSP PODAYVANIA OPIATOY

SUBLINGUALNE REKTALNE
' *Vanabilitaviplazme
* Len buprenorphi * Obchadza V. portae

PER ©S . Obchadza peruchy vsirebavania
Nie pooperacne Z NOK gt
Oneskorene vstrebayv. -JJRJ'—\J\J:)_)__.RJ‘ULZ\&L}\JE
Hromadenie v git * Rozpustnost vitukoch

* Chronicka boelest nierakuina

= Fentanyl

First-pass effect Morfin
Neskor DHC a NSAID



Tlorakotomia

Horna laparetomia
Nefrektomia

Stredna laparotomia
Dolna laparetomia
\/aginalna operacia
Operacia bedra, kolena
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NNT 95% Confidence Interval

Acetaminophen 650 mg 5.3 4.1-7.2
Acetaminophen 1000 mg 3.8 3.4-4.4
NSAIDs
Indomethacin 400 mg
Indomethacin 600 mg 2.4 1.9-3.2
Diclofenac 50 mg 9.8 9.0-9.7
Ketorolac 10 mg IV 2. 2.3-3.
COX-2 inhibitors
Celecoxib 200 mg 3.5 2.9-4 4
Celecoxib 400 mg 2, 8-25
Etoricoxib .C 7-2.1
Parecoxib 20 mg IV 3. 03 41

il

Parecoxib 40 mg IV 8-9.%

2.7 2.5-3.C

iy )

GuptaA., Jakobsson Jan : Acetaminophen, Nonsteroidal Anti-Inflammatory Drugs, and Cyclooxygenase-2 Selective
Inhibitors: An Update. Plast. Reconstr. Surg. 134: 24S, 2014



Bioavalability ~ Peak Plasma Concentration ~ Plasma Half-Life ~ Duration of Action

Acetaminophen oral (1 g) 85-05% 10-90 min -3 £6h
Acetaminophen [V (1 g) 100% 5-10 min il £6h
NaAID
Indomethacin (50 mg) 40% 1h iy £6h
Thuprofen (400 mg) y 1-2h ) £6h

Diclofenac (50 mg) 60-70% 15-30 min 2- 48h

Ketorolac IV (30 mg) 100% 10-15 min 44 1Th
COX-2 inhibitors

Ftoricoxih (120 mg) 100% 1h i 20h

Parecoxib IV (40 mg) 100% 10-15 min : 15k

Parecoxih 15 a prodrug and is converted to the active form valdecoxih rapidly in the liver

GuptaA., Jakobsson Jan : Acetaminophen, Nonsteroidal Anti-Inflammatory Drugs, and Cyclooxygenase-2 Selective
Inhibitors: An Update. Plast. Reconstr. Surg. 134: 24S, 2014



Aspirin
Naproxen
Ketorolac
Diclofenac
Indomethacin
[buproten
Piroxicam
Tenoxicam
Meloxicam
Etoricoxib
Celecoxib
Rofecoxib

COX-2/COX-1 Ratio COX-1/COX-2 Ratio

RO W =T 1O

3.1
1.7
0.5
1.4
0.0
0.0
0.0
0.6

GuptaA., Jakobsson Jan : Acetaminophen, Nonsteroidal Anti-Inflammatory Drugs, and Cyclooxygenase-2 Selective
Inhibitors: An Update. Plast. Reconstr. Surg. 134: 24S, 2014



Incidence of Event in Incidence of Event b (Experimental
W ! UA + ! UA — |
Experimental Group (o) i Placebo Group (%) Group versus Placebo)

Rofecoxab 50 mg
Hypertension 0.0
Thromboembolic event 45 ). 0.008
Celecaxab 400 mg
Major adverse cardiovascular events )4 )8 0.1
Naproxen
Myocardial infarct .95 0.5
Stroke .7 0.06

GuptaA., Jakobsson Jan : Acetaminophen, Nonsteroidal Anti-Inflammatory Drugs, and Cyclooxygenase-2 Selective
Inhibitors: An Update. Plast. Reconstr. Surg. 134: 24S, 2014



Adriaen Brouwer:
Village Barber-Shop, 1613
Alte Pinakothek, Munich
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JOOPERACNA STAROSTLIVOST



JdJearidnsd pracovisid (PACU)

High dependency

Vo vztahu zavislosti na o) fIﬁU’OJ OVOm SuUpperte (U\ /P, CPAP,
vazopresory, eleminacne metody, kontrapulzacia =IABCPL.)
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ZOTAVOVACIA MIESTIOST

Oxygenoterapia

- Krvacania
~sAnalgezia
s Transport
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LIZCEA POOPERACHEY

e |V
|V (pumpa)

* Epiduralnai(pumpa))
* Peros

* Rekialne

Trransdermalne
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« Bilancia tekutin
» \lyziva PV, EV, EEN
« ERAS protokal (fast track)

32



Clinical
Nutrition

N nncttabioinl farimad Dyl 10
Clanat Natriybon sl Magsmding

7

Bez lavaze
¢éreva

Vlysvetlenie

pred prijatim

Perioperac¢na
peroralna vyziva

Vcéasné odstranenie

katétrov ” S~
7 b4 i -4
(oosBezpremedikacies 222,
-4 i -4 -4 i i
- , - k-4 -4 -4 2L 3T
Stimulacia LS
motility ¢reva
‘i 58/, I\l ) [} / ;
b4
4

Neopioidové peroralne
analgetika/NSAID

Kratka incizia,

bez drénov

Mobilizovanie pacienta




Withholding = odopretie, nerozsirovania liecby, nezacatie liecby alebo
liecebneho postupu (DNR order, bazalna liecha)

Withdrawing = vzdanie sa, odstupenie, ukoncenie liecby alebo liecebneho
postupu (zastavenie KA, terminalny weaning)

Eutanazia = aktivne podanie latky (lieku) za ucelom usmrtenia jedinca na jeho
vlastnu ziadost. Na Slovensku nezakonne a neeticke. V- EUrope je V. IHolanasku,

v Belgicku, Svajciarsku.

Double effect (dvojaky ucinok) = podavanie liekov: proti bolesti, aj ked na druhgj
strane mozu urychlit' zomieranie.

Pasivna eutanazia — ,novinarsky vymysel* na zatraktivaenie problemu

U pacientov, kde je postup nerozsirovania liechby (Withholding event. witdrawing).
Pojem ,pasivna eutanazia® nenaplna vyssie uvedenu definiciu, aby: islo o
eutanaziu.

Asistovana samovrazda = ak si pacient poda smrtiacu latku (liek) sam, ale
personal mu v tom pomaha. Na Slovensku nezakonne a neeticke.



