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Aivojen osat

Miten aivot toimii / miten
organisoitu?

Mita tapahtuu missa?
Mita merkitysta
terapialle?

Hiukan myos Placebosta
ja nocebosta




Aivojen osat karkeasti

Tietoisuus, ajatukset, aistit

Persoonallisuus,
tunteet

Muisti, pelot, ehdollisuminen

Autonomiset, primitiiviset reaktiot
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Oletko huonolla vai hyvalla tuulella? Aivorunkotaso

- (

SMi systeemi: Noradrenaliini systeemi:
Hyva mieli Halytys
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Neuromatrix

J Dent Educ. 2001 Dec;65(12):1378-82

Pain and the neuromatrix in the brain.

Melzack R".
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Limbic system

= Feelings, attitude, primitive reactions
(also fear & joy):

Hypothalamus, Amygdala, Hippocampus
Good connections to:

Nucleus accumbens (rewarding
centrum)

Hypophyse, Pituitry (cortisol system)

Locus coereleus (noradrenalin)
Nucleus raphe (Serotonin)

> O

>
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Amygdala (mantelitumake)— HippOCaMPUS (aivoturso)

* Pelko ehdollistuminen
* Kipumuisti

e Kortisoli

* Oksytosiini

* Serotoniini
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Insula

(aivosaareke)

* Tietoisuus, itsevarmuus, yhteydessa tunteisiin, kokemukseen,
motoriseen kontrolliin, ajatuksiin, sosiaalisuuteen...
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Neuroendokriininen Systeemi

Kortisoli:

* Tarkea Kardiovaskulaarisessa seka
metabolisessa Homeostaasissa, aiheuttaa
mm. Depressiota seka immunologisia
vaikutuksia

e Osana horminitasapainon saatelya
* Aktiivinen hatatilanteissa

* Ongelmallien jatkuvassa stressissa (esim. Myés
krooninen kipu)
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Neuroimmunologinen Systeemi

e Immunologiset muutokset
esim. Leukosyytit, Zytokiinit
veressa

 Tyypillinen stressissa
* Hypotalamus-Hypofyysi- Akseli
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Neuroendokriininen Systeemi

hypothalamus

Stressihormoni nr. 1. Kortisoli:

“+. pituitary
“enlarged

circulation

Kipu, Pelko, Katastrofisointi,
huoli, negatiiviset emotiot
aiheuttavat stressireaktion:

cortisol

K ACTH _,
Hypotalamus— CRH M adrenal cortex J ciculaion
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Munuaisten kuorikerros —Kortisoli
Kortisoli - Hippocampus

Sapolsky 1998
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Hypotalamus-Sympaticus Adrenaliini akseli
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Placebo and Nocebo
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Pain modulation: Placebo effect
through release of opioids from
Periaqueductal grey matter (PAG) and

from rostroventral medulla (RVM)

Endogenous

Analgesia

(Fields & Price, 1997, ter
Riet et al., 1998)
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Placebo effect;
Opioid-rich regions
= PAG & RVM

Feeling good;
Nucleus accumbens:
Serotonin from raphe nu

cleus

Dopamin from substantia nigra

-
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Nocebo effect: Locus coeruleus=

Noradrenalin system = J———
minerges Systen:

Alert, worry

Anxiety? = CCK release

Serotenin Pathv.'aysu._.,______‘_ ocus Ceruleus

Luomajoki Kip

Norepinephrine Pathways = ———

Cholecystokinin release increases pain
- Proglumidereverses this
(Cck antagonist)




Anxiety produces CCK (cholecystokinin)

CCKcauses:
a. Painand hyperalgesia

b. Alert: cortisol response
through
Pituitry gland

CCK antagonist
Proglumide reverses the
pain but not cortisol
response

Diazepam reverses

Cortisol response, but
not the pain
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DRUG EFFICACY

. - .| www.ScienceTranslationalMedicine.org
The Fffed of Treatmgnt Expgctatmn on Drug Efficacy: | ;¢ February 2011 Vol 3 Issue 70
Imaging the Analgesic Benefit of the
Opioid Remifentanil

Ulrike Bingel,"** Vishvarani Wanigasekera,' Katja Wiech,' Roisin Ni Mhuipcheartaigh,’
Michasl L. Lee,” Markus Plones,* Irene Tracey'

Positive treatment expectancy substantiallyenhanced (doubled) the analgesic benefitof remifentanil.
In contrast, negative treatment expectancy abolished remifentanil analgesia.

The positive expectancy effects were associated with activity in the endogenous pain modulatory
system, and the negative expectancy effects with activity in the hippocampus.
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Fig. 1. Behaviaral effacts of the contadtual modulation of opioid analgesia. [Left) Pain intensity ratings
abtained on the WAS (& to 100 for the four =:perimental runs. [Right] Pain unpleasantness ratings ob-
tained at the end of @ach of the four exparirental runs show the same context-dapendant pattarn. Erar
bars indicata SEM. *0 < 005,
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Placebo ja ortopedia
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www.thelancet.com Published online July 24, 2014

Efficacy of paracetamol for acute low-back pain:

a double-blind, randomised controlled trial
Christopher M Williams, Christopher G Maher, Jane Latimer, Andrew J McLachlan, Mark J Hancock, Richard O
Day, Chung-Wei Christine Lin

e n=ca. 1500 akuuttia selkadkipupotilasta

* Kolme ryhmaa: Paracetamol 4 g / pv; miten haluaa max4 g/ pv, Placebo
e Kaikissa ryhmissa kipu keskim. 17 pv. Jalkeen ok

e Eieroja ryhmien valilla
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Placebo ja Nocebo

* Merkitys arkityossa?
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Brain: Cognitive, sensory and motoritems
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Kognitiiviset seka emotionaaliset tekijat
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Do | need to worry?

The role of therapists
and doctors

e Estimated cause on chronification: 30 - 40 %!
e “Beliefs”
¢ Reinforcing rest
¢ “Overinformation”
* Not enough time

NOCEBO

>
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Pain behaviour:

Fear Avoidance

Cognition

* Catastrophizing
e Mystification
* Hopelessness
e Magnification
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Cognitive factors:

Attention, Focusing, Hypervigilance

e Locus of control; self-efficacy

e Conditioning

* Expectation

e Patient’s own thoughts about the pain cause

e latrogenic” causes; Doctors / physios attitude — or
own fears? Overestimation of diagnosis
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Beliefs & Attitudes = Hurt is Harm

e Emotions
e Worry=Threat
e Attribution; someone else is fault

Yellow flags
e Social situation, support, Overprotecting
* Spouse

e Work satisfaction
e Communication

e Etc.
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Evidence...

e Current guidelines and evidence conclude that the factors
predicting a poor outcome and chronicity by LBP are more related
to cognitive and psychosocial issues than to anatomical structures
(Airaksinen et al., 2006, van Tulder et al., 2006, Linton, 2000, Linton
2005

* Components for predicting persistent disabling low back pain were
maladaptive pain coping behaviours, nonorganic signs, functional
impairment, general health status, and presence of psychiatric
comorbidities. A systematic review (Chou and Shekelle 2010)

* Strongest predictors for bad outcome after whiplash are high score
in catastrophizing and causal beliefs that something is wrong in the
neck (Buitenhuis 2008)
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Hoito?
«kognitiiviset tekijat»

e Aktiivinen kuuntelu

e Empatia & ymmarryksen osoittaminen
* Validoiva kommunikaatio

* «make sense of pain»

* Explain pain
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Sensoriset tekijat- homunculus
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Ramachandran box
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Functional magneticresonance
imaging (fMRI)
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Primary Sensory Motor Cortex

treatment:

areas active during
clenching the
unaffected hand

treatment:

areas active during
clenching the affected
hand
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Primary Sensory Motor Cortex

after treatment:

areas active during
clenching the
unaffected hand

after treatment:

areas active during

clenching the affected
hand
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Kahden pisteen erottelokyky (TPD); fantomikipu

O routh pre therapy
O rMouth post therapy
B Thumb pre therapy
M humb post therapy
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Tactile acuity and lumbopelvic motor
controls.

controlin patients with back pain and healthy

Luomajoki, H., & Moseley, G.L.(2011). BrJ Sports Med, 45(5), 437-440

Two peint discrimination (TPD) N=80 (LEP= 44; healthy N=4§)
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Two Point Discrimination
(TPD)
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Improvementin cortical map is associated with
symptom reduction and improventin TPD

Pleger 2005:
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Hahmotuskyky sensorisella aivokuorella
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Left/Right Judgment of Bodéy Pa;rts is Selectively Impaired
in Patients With Unilateral Carpal Tunnel Syndrome

Annina B. Schmid, PhD méd .-\Hr'!:‘r{/.’ W. Coppieters, PhD

Clinical Journél of F:’ain 2012
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Hoito?

Kehon hahmotuskyky
Kahden pisteen erottelu
Grafestesia

Imagined movements

Mirror box exercises

GMI = Graded motorImagery
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Yhteenvetoa

* Kivun tuntemus syntyy aivoissa

* Aivot muodostavat kuvan siitd, onko syyta olla huolissaan

¢ Aivot toimii kokonaisvalataisesti
¢ Elamantilanne sekd konteksti vaikuttavat kivun kokemukseen

* Tunteet, ajatukset, muistot, kaikki mita teemme, liittyy neurobiologiaan...

* Aivot oppii niin hyvassa kun pahassa

e Use it orlose it!
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synaptoitumiseen

e Osta kirja!
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