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uvodem...

Dolin et al. concluded that 41% of all surgical
patients still experience moderate to severe acute
postoperative pain and that 24% experience
inadequate pain relief.

Hyperalgesia can occur in the early postoperative
period as a result of surgical nociception as well
as drug opioid use.




Terminologie

Centralni senzitizace

,spinalni neuronalni
hyperexcitabilita”

Expanze periferni oblasti
v niz aplikované podnety
aktivuji misni
nociceptivni systém
zvysuje se intenzita
odp.na nadprahove
podnety

podprahovée podnéety

zdroj nocicepce !

Subj. vnimani hyperalgezie :
paleni, pichani, zvysena citlivost

» ZvySena citlivost a snizeny

prah k bolestivym stimuliim

« Algicky podnét vyvolava bolest

vySSi intenzity, nez je obvyklé

* Bolest vyvolana podnétem

ktery normalné bolest
nevyvolava

* Nepfijemny abnormalni vném

spojeny s bolesti

* (na rozdil od parestezie)



OplOldy z hlediska vzniku hyperalgezie

1. M, 0, K,(subtypy) agonisti/antagonisti

2. different receptor selectivity“(receptor
dimers..u/0)

3. structural characteristics of opioids to
produce an allodynic/hyperalgesic state

(substituce -CH3,-OH, fenantrénova struktura...)

4. |Interindividual variation :

similar pain conditions = different doses of opioids

Obecné indikace opioidu :

e Intraoperacni antinociceptivni lék C.1
e terapie CHNNB a CHNB

e ,strong trauma pain”

e analgosedace ICU



Switching aktivity


,Opponent process theory,, t

Koppert, W., Schmelz, M., The impact of opioid-induced hyperalgesia for postoperative
pain, Best practice and Research Clinical Anaesthesiology, 2007, Vol.21,No.l, p. 65-83

e interakce centralniho opioidniho efektu #
kontraregulacni endogenni odpovedi org.

e Analgezie <:> Hyperalgezie/alodynie

Antinociceptivni
systém

Pronociceptivni
systém
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Antinociceptivni system

Modulace membranovych potenciall

« Membranové : G-proteiny, Ca?* kanaly

Inhibice syntezy cAMP intracellularnée

* Hyperpolarizace membran,

* inhibice syntézy excitaCcnich neurotransmiteru (substance P,
glutamat)

Centralni descendentni inhibice

* Neurony prodlouzené michy, mesencefala: On-cells / Off-cells

* GABA + glycin-ergni neurony




Pronociceptivni system

» PKC zprostfedkovana fosforylace spinalnich opioidnich
receptort — PKCy

» Opioid receptor subtypes (receptor dimers)

» Long-term application py-agonists = Up-regulation G- proteinu =
T cCAMP = uvolnéni excitaCnich AMK

* Hlavni spinalni pronociceptivni systém
« PKC aktivovana fosforylace NMDA receptort = influx Ca?*
opétovna aktivace PKC a inaktivace opioidnich receptort



Pronociceptivni system

« Syntéza endogennich peptidu udrzujicich aktivaci NMDA (indukce
exprese pri déletrvajici opioidni th.)
* Nociceptin (orphanin FQ) Neuropeptid FF, cholecystokinin (CCK)

« Kontinualni aplikace opioidu
 Aktivace supraspinalnich ,,On-cell“ neuronu
« Koaktivatory facilitace : nociceptin, CCK (inhibice Off-cell neuronu)

« Redukuje antinociceptivni vlastnosti y-agonistd — experiment.faze?
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MOI‘fIn * indukovana hyperalgezie

e vznik OIH pri poop. aplikaci ,days to week"

e aplikace: I.v. + I.t. = aktivace NMDA systemu

e redukce po podani antagonisty NMDA

e M-3-G (parcialni p-antagonista) = excitatory
antiglycinergic effects = ,new pain qualities”

e negat. pr. : postamputacni fenomeny (etio.neuropaticka
b. t.j. primarni centralni senzitizace vs. déletrvajici
analgezie Morfinem se jevi jako nevhodna, vzhledem k
potenciaci OlIH) pozn. nase sledovani u pooperacnich pacientt



. n 000
Remifentanil 33
Xiaoping,G., et. al., Tyrosine phosphorylation of the NMDA receptor 2B bt

subunit in spinal cord to remiFNT-induced postoperative hyperalgesia: the
preventive effect of ketamine, MOlecular Pain, 2009,5:76

e after short period significant hyperalgesia (for

up to 2 days after aplication)

e produce intense opioid receptor activation

e snizeny prah pro mechanicke stimuly,
indukce prolongovane allodynie

e 1 exprese a fosforylace spinalni NR-B2Nwmpa)

e 0.3ug/kg/min.pooperacne 1 spotreba Morfinu
nez 0.1 ug/kg/min.

e ketamine to be effective in suppressing hyperalgesia shortly after
cessation of remifentanil infusion



Fentanyly T
(piperidinoveé derivaty)

e Nejnizsi vliv na vznik pooperacni OIH

e Manifestace OIH : intraOP davky 15ug/kg >
1ug/kg, signifikantne vyssi spotreba Morfinu
postOP

e women undergoing total abdominal hysterectomy who receive a
large dose of intravenous fentanyl during induction of anesthesia
(15 pg/kg) have greater pain and opioid requirements in the first
several hours after surgery than those receiving a smaller fentanyl
dose (5 pg/kg).



Neuraxialni analgezie oo

Lavand, P., De Kock, M., The use of intraoperative epidural or spinal analgesia
modulates postoperative hyperlagesia and reduces residual pain after major
abdominal surgery, Acta Anaesth. Belg., 2006, 57,373-379

Colorectal and major abdominal surgery (incidence chronic pain 18%)
kupf. incidence postthoracotomy sy.30-40%.... (dle liter. zdroju)

3 skupiny pac.(1.GA, 2.EPI, 3.IT)

BPV 0.5%+SFNT+ Clonidin 1 ug/kg EPIl event. 30ug IT

(dopor. - Hadzic et al. Textbook of RA: 2 ug/kg EPI , event. 15 ug IT)
Incidence: hyperalgezie, “chronic postsurgery pain state”
Vysledky vyse uvadéné studie:
vyskyt chronické bolesti za 6 més./12més.?

After 6m. 1.sk. GA 38,5% 2.sk. EP113,5% 3.sk.IT 11%

After 12m. - Neuraxial group <1%  general group 23%

Ovlivnéni rozsahu oblasti hyperalgezie pozit. korelovalo s incidenci
chronické bolesti




Therapeutic implications 5555.

,antihyperalgesic drugs* 0oo

NMDA —receptor antagonists

Christensen, K., Rogers, E., et.al. Safety and efficacy of infranasal ketamine
for acute postoperative pain,Acute Pain 2007, 9,183-192

- KETAMIN

» Specificky MK801 /nespecificky(nekompetitivni)

» subanesthetic doses, pfisné indikace!

* INTRANASAL application : 10 -30 mg peak 30min. (no BZD, 20% HT,
zavraté 8%)

» Low-dose regimen 0,5-1,0mg/kg initial i.v. intraoperacné

* 10-20ug/kg/min. i.v. kontinualne

« Epiduralné : 0,5 — 1,0 mg/kg

» S-Ketamin - nizky vyskyt side effects, 50% redukce davky

COX inhibitors Troster,A.,Sittl,R.,et al., Modulation of remifentnil
induced-hyperalgesia and postinfusion hyperalgesia by parecoxib in

humans,Anesthesiology 2006;105(5):1016-23 preventivni,opioidy
Setfici efekt




Therapeutic implications
,antihyperalgesic drugs“

CLONIDIN (dexmedetomidin)

Prevence vyvoje analgeticke tolerance, snizeni konzumpce
opioidu, inhibice pfiznaku z odnéti

* Perioperacné 1 -2 ug/kg i.v.

Opioids can produce allodynia and hyperalgesia particullary during rapid dose
escalation !!!

allodynic/hyperalgesic state is not reversed by opioid antagonists

Switching patients to the piperidine derivatives fentanyl or sufentanil attenuated or
abolished hyperalgesia

After short term administration of opioids have been shown hyperalgesia detectable
after several days




Alarmujici faktory vzniku OIH

e Narustajici spotfeba pooperacnich opioidu

e Déletrvajici kontinualni opioidni leCba

e Kvantitativne | kvalitativne se zhorsujici
bolest (vznik abnormalni paradoxni b.)

e Subjektivni znamky centralni senzitizace
(allodynie, hypersenzitivita,dyzestezie)
e Hlavni dusledky OIH :

subsequent development of chronic pain
resulting stress, negatively impacting the early postoperative course



Zavery, doporuceni pro praxi...| :

1.

5.
6.

IntraOP analgezie — racionalni titrace(ne rutinni), pfidani
,2antinyperalgesic drugs“= specialni indikace(CHB predOP...?)
Techniky regionalni anestezie/analgezie (pokracuijici)
Multimodalni (systéemovy) pristup (+neopioidy,+NSAIDs....)
Opioidni anamnéza (onkochir.pacient) — zda uzival dfive opioidy?
jak dlouho? s jakym efektem?

Opioidni rotace (pooperacné€) fenantrén — piperidové derivaty
,ZAntinyperalgesic drugs” (koanalgetika) peclivé zhodnoceni pac.

Vety k zapamatovani!

Short-term application of high opioid doses = potencionalné hrozi OIH
Individualni a racionalni titrace opioidu ! (no rapid escalation)

CAVE : opioidni monoterapie pooperacni bolesti !



