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To	Do

• Definities
• Perifere mechanismen:	nociceptoren,	primaire afferenten

• Centrale mechanismsen:	dorsale hoorn,	pain	matrix

• Contextuele en	cognitieve modulatie van	pijn
• Sensitisatieprocessen
• Transitie acute	naar chronische pijn
• Klinische pijnsyndromen
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Farmacologisch

Fysisch

Interventioneel

Chronische pijn als biopsychosociaal fenomeen

Definitie	van	Pijn

Pijn	is	een	onplezierige,	sensorische	en	emotionele	
ervaring	die	gepaard	gaat	met	feitelijke	of	mogelijke	

weefselbeschadiging	
of	die	beschreven	wordt	in	termen	van	een	dergelijke	

beschadiging.

IASP	1979
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Nociceptie (pijnzin)

…het	vermogen van	een organisme om	weefselbeschadiging of	
dreigende weefselbeschadiging waar te nemen

IASP:	Het	neurale proces van	codering van	(potentieel)	schadelijke
stimuli.

Gevolgen van	deze codering
• autonoom (vb.	verhoogde bloeddruk)
• gedragsmatig (vb.	terugtrekken of	meer complex	pijngedrag).
• Pijnervaring is	niet noodzakelijk.
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Nociceptive pathways. A primary afferent (or first order) nociceptive neuron synapses in the superficial lay-
ers of the dorsal horn. Morphologically, these are bipolar neurons with cell bodies in the dorsal root ganglion (or in
the head, the trigeminal ganglion) and bifurcated axons that project both to the periphery and to the spinal cord
(or in the head to the trigeminal nucleus of the brainstem). Axons of dorsal horn (or second-order) nociceptive
neurons cross the midline and ascend in the spinoreticular or spinothalamic tracts (right). The spinothalamic tract
comprises the neospinothalamic and paleospinothalamic tracts. In the neospinothalamic tract, second-order neu-
rons synapse in the ventroposterolateral nucleus of the thalamus (VPL), and third-order neurons project to
somatosensory regions of the cerebral cortex. In the paleospinothalamic tract, second-order neurons synapse in
the intralaminar thalamic nuclei and project to association cortex and limbic structures. Descending analgesic sys-
tems believed to originate with cortical neurons and neurons of the amygdala (left) activate descending analgesic
systems by activating neurons in periaqueductal gray area (PAG) of the brainstem. A projection from the PAG to the
rostral ventral medulla that descends to the dorsal horn mediates opiate-dependent descending analgesia.

11–1
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also respond to noxious thermal stimuli. The majority
of C fibers in cutaneous nerves have higher thresholds
than those of myelinated axons, and respond nonselec-
tively to noxious mechanical, thermal, and chemical
stimuli. They are therefore known as polymodal noci-
ceptors. Activation of C fibers is mediated by a wide
range of endogenous chemicals that are released in
response to damaged tissue or inflammation.

SENSITIZATION
At sites of tissue damage, diffusable mediators,
including arachidonic acid metabolites such as
prostaglandins and leukotrienes, cytokines such as
interleukin-1 (IL-1 ), chemokines, and growth factors
such as NGF, induce a form of neural plasticity within
nociceptors called sensitization. The area of sensitized
nociceptors usually extends beyond the borders of

tissue damage . While some mediators such as
bradykinin can both activate and sensitize noci-
ceptors, sensitization per se does not cause pain.
Instead, sensitization decreases the thresholds for acti-
vation of nociceptors. Thus, previously innocuous
stimuli, such as light touch, now activate nociceptors
and are experienced as painful; this is termed allody-
nia. Moreover, the response to noxious stimuli is exag-
gerated, referred to as hyperalgesia. At its most
extreme, sensitization might produce pain in the
absence of a stimulus (ie, spontaneous pain). Possible
mechanisms of sensitization include second messenger–
dependent phosphorylation of TRP channels and Na+

channels in pain pathway neurons in a manner that
alters their thresholds for opening.

Heightened sensitivity to previously innocuous
stimuli presumably serves the adaptive purpose of
leading an organism to protect an injured area in the

11–3

11–4

Receptors and channels on the peripheral terminals of primary nociceptors. The detail is from a sec-
tion of a hypothetical cutaneous free nerve ending. It shows a transient receptor potential (TRP) channel, the TRPV1
channel, that is gated by capsaicin and heat, an acid-sensing ion channel (ASIC), and a voltage-gated Na+ channel
that might be activated by the generator potentials caused by stimulating the TRP and ASIC channels. Voltage-
gated K+ and Ca2+ channels (not shown) would also be expressed. Many G protein-coupled receptors might be
expressed as described in the text. Shown are the bradykinin B2 and P2Y ATP receptors, which signal primarily via
Gq, and the prostaglandin PGE2 EP receptors different subtypes of which signal via Gi/o or other G proteins. Another
receptor family, the tyrosine receptor kinases, is represented by TrkA, the nerve growth factor (NGF) receptor. 
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NMDA receptor–mediated, long-lasting increase in
the excitability of dorsal horn neurons .

Multiple Pathways to the Brain
Axons of projection neurons from the dorsal horn
cross the midline and ascend into the anterolateral
quadrant of the spinal cord (see ). However, a
small but significant number of axons remain ipsilat-
eral. These uncrossed axons may contribute to the
return of pain after unilateral neurosurgical lesions of
the anterolateral spinal cord have been made to allevi-
ate intractable pain. Most of the nociceptive neurons
that ascend into the anterolateral quadrant terminate
in the reticular formation of the brainstem (spinoretic-
ular tract) and in the thalamus (spinothalamic tract).
The spinoreticular tract, which originates largely in
laminae VII and VIII of the dorsal horn of the spinal
cord, lacks precise topographical information in that
the reticular neurons receive dorsal horn inputs that
represent wide receptive fields. The reticular neurons
send projections to many brain regions, among which

is a prominent input to the thalamus (the reticulothal-
amic tract). Consistent with this wiring pattern is the
theory that the spinoreticular tract contributes to gen-
eral aspects of pain perception; for example, it may
alert an individual to the onset of pain.

Neurons in the spinothalamic tract originate in lam-
inae I and V–VII. A related projection extends from
laminae I and V of the dorsal horn to the midbrain
(spinomesencephalic tract). A major target of this spin-
omesencephalic tract is the periaqueductal gray matter
(PAG) of the midbrain. Neurons of the PAG represent
an important site of convergence between ascending
axons that carry sensory information from the spinal
cord and descending axons that arise from neurons in
brain structures involved in the processing of emotion,
such as the amygdala (Chapter 14). Although the PAG
receives nociceptive input from the spinal cord, it is not
a pain relay nucleus because destruction of the PAG
does not alter pain threshold. Rather, the PAG appears
to be involved in the brain’s endogenous system of
analgesia. Other nociceptive neurons project to the

11–1

11–5

Neurogenic inflammation. Tissue injury causes the release of bradykinin and the activation of cyclooxyge-
nases, which in turn leads to the generation of prostaglandins and other mediators, such as K+ and H+. Bradykinins
and prostaglandins activate and sensitize neurons. Substance P and CGRP, released in retrograde fashion from free
nerve endings, dilate local blood vessels. Substance P has also been shown to cause fluid and protein to
extravasate from vessels and to trigger the release of histamine from mast cells. (Adapted with permission from
Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science. 4th ed. New York: McGraw-Hill; 2000.)
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hypothalamus and amygdala, where they most likely
mediate some of the autonomic, emotional, and neu-
roendocrine responses to pain.

Neurons that project from the dorsal horn (or from
the trigeminal nucleus) to the thalamus segregate into
two divisions. In the lateral division of the spinothala-
mic tract, axons that relay information from the trunk
and extremities terminate in the ventroposterolateral
(VPL) nucleus of the thalamus, and axons that relay
information from the trigeminal system terminate in
the ventroposteromedial (VPM) nucleus of the thala-
mus. In the medial division, axons terminate mostly in
the intralaminar nuclei of the thalamus.

Because the lateral division is phylogenetically
recent, it is often called the neospinothalamic tract (see

). It is somatotopically organized and is respon-
sible for the localizing and discriminative aspects of
pain. Consistent with this function, the dorsal horn
neurons of laminae I and V, from which the
neospinothalamic tract originates, have small receptive
fields that permit accurate localization of nociceptive
stimuli. The VPL and VPM nuclei of the thalamus
receive inputs from all modalities of somatic sensa-
tion. Less than 10% of the neurons in these thalamic
nuclei respond to nociceptive stimuli; the majority
respond to touch and proprioceptive inputs from

11–1

Neurotransmitters and receptors on synapses in the dorsal horn. The nerve terminal on the left is the
central terminal of a primary nociceptive neurons (with its cell body in the dorsal root ganglion, or DRG). The
process on the right is from the dendrite of a dorsal horn nociceptive neuron. Shown in the extrasynaptic regions
of the primary nociceptive terminal are three G protein-coupled receptors (µ opiate, CB1 cannabinoid, and α2-
adrenergic) that can inhibit neurotransmitter release in response to analgesic signals described in the text. This
presynaptic terminal releases glutamate and multiple peptides, perhaps substance P and CGRP. The dorsal horn
neuron is shown expressing the AMPA glutamate receptor, which mediates fast synaptic transmission, the sub-
stance P (NK1) receptor, and the CGRP receptor, all of which mediate pronociceptive signals. It is also shown
expressing the µ opioid receptor, which could mediate antinociceptive signals. Finally, it expresses TrkB, the recep-
tor for brain-derived neurotrophic factor (BDNF), which may be released from activated microglia, to contribute to
central sensitization, a process that can contribute to chronic neuropathic and inflammatory pain.

11–9

CB1

CGRP

Primary nociceptor
central terminal
(presynaptic)

Dendrite of 
dorsal horn neuron

(postsynaptic)

NK1

AMPA

Synapse
TrkB

α2

µ
µ

Laminae of the dorsal horn of the spinal cord. A. One of several possible synaptic arrangements of Aδ and
C fibers. Aδ fibers synapse on projection neurons in lamina I. These neurons receive indirect input from C fibers that
synapse on interneurons in lamina II. Lamina V neurons are projection neurons that receive direct inputs from both
Aδ fibers and C fibers that carry information about innocuous stimuli (not shown). (Adapted with permission from
Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science, 4th ed. New York: McGraw-Hill; 2000.) B. Descending
analgesia in the dorsal horn. Projections from the rostral ventral medulla synapse on enkephalinergic interneurons
in lamina II. These interneurons in turn synapse on dorsal horn neurons in lamina I, inhibiting their firing and
thereby interrupting the flow of nociceptive information.
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•Transductie

•Transmissie

•Modulatie

•Perceptie
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Perifere	nociceptie

Spinale	integratie

Centrale	verwerking

Pijnervaring

25 °C43 °C

Nociceptoren

53 °C -10 °C30 -> 40°C

Noxious Warm Warm Noxious ColdCold
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Farmacotherapie van	Pijn

Opioïden NSAIDs

Atypische
Antidepressiva
Anti-epileptica

NMDA	Receptor
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Primary	afferent	axons

“Gate Control Theory”	
Melzack en	Wall	1965
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De Poorttheorie

Aangename prikkels kunnen 
pijnpoorten sluiten.

De hersenen kunnen ook 
pijnpoorten sluiten.

TENS	&	neurostimulation (SCS)
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The Pain Matrix
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Modulatie van pijn door aandacht

Aandacht naar pijn Aandacht naar
geluidstonen

Adapted from Bushnell et al. Proc Natl Acad Sci USA 1999;96(14):7705-09. 

Slechte stemming + pijn Goede stemming + pijn

Adapted from Villemure et al. J Neurosci 2009;29(3):705-15.

Modulatie van pijn door stemming
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Zwakke associatie tussen stimulus en pijnlijke ervaring

Fillingim R. in Bonica's Management of Pain, Eds. Fishman SM, et al. Lippincott Williams & Wilkins: Philadelphia; 2010.

Individual Difference Factors

Presbyalgos ?

Pain threshold Pain tolerance

Reduced	efficacy	of	the	
endogenous	analgesic	system

Reduced	function	and	density	of	
peripheral	nerve	fibres
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De	kracht	van	het	brein !
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Nociceptive pathways. A primary afferent (or first order) nociceptive neuron synapses in the superficial lay-
ers of the dorsal horn. Morphologically, these are bipolar neurons with cell bodies in the dorsal root ganglion (or in
the head, the trigeminal ganglion) and bifurcated axons that project both to the periphery and to the spinal cord
(or in the head to the trigeminal nucleus of the brainstem). Axons of dorsal horn (or second-order) nociceptive
neurons cross the midline and ascend in the spinoreticular or spinothalamic tracts (right). The spinothalamic tract
comprises the neospinothalamic and paleospinothalamic tracts. In the neospinothalamic tract, second-order neu-
rons synapse in the ventroposterolateral nucleus of the thalamus (VPL), and third-order neurons project to
somatosensory regions of the cerebral cortex. In the paleospinothalamic tract, second-order neurons synapse in
the intralaminar thalamic nuclei and project to association cortex and limbic structures. Descending analgesic sys-
tems believed to originate with cortical neurons and neurons of the amygdala (left) activate descending analgesic
systems by activating neurons in periaqueductal gray area (PAG) of the brainstem. A projection from the PAG to the
rostral ventral medulla that descends to the dorsal horn mediates opiate-dependent descending analgesia.
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also respond to noxious thermal stimuli. The majority
of C fibers in cutaneous nerves have higher thresholds
than those of myelinated axons, and respond nonselec-
tively to noxious mechanical, thermal, and chemical
stimuli. They are therefore known as polymodal noci-
ceptors. Activation of C fibers is mediated by a wide
range of endogenous chemicals that are released in
response to damaged tissue or inflammation.

SENSITIZATION
At sites of tissue damage, diffusable mediators,
including arachidonic acid metabolites such as
prostaglandins and leukotrienes, cytokines such as
interleukin-1 (IL-1 ), chemokines, and growth factors
such as NGF, induce a form of neural plasticity within
nociceptors called sensitization. The area of sensitized
nociceptors usually extends beyond the borders of

tissue damage . While some mediators such as
bradykinin can both activate and sensitize noci-
ceptors, sensitization per se does not cause pain.
Instead, sensitization decreases the thresholds for acti-
vation of nociceptors. Thus, previously innocuous
stimuli, such as light touch, now activate nociceptors
and are experienced as painful; this is termed allody-
nia. Moreover, the response to noxious stimuli is exag-
gerated, referred to as hyperalgesia. At its most
extreme, sensitization might produce pain in the
absence of a stimulus (ie, spontaneous pain). Possible
mechanisms of sensitization include second messenger–
dependent phosphorylation of TRP channels and Na+

channels in pain pathway neurons in a manner that
alters their thresholds for opening.

Heightened sensitivity to previously innocuous
stimuli presumably serves the adaptive purpose of
leading an organism to protect an injured area in the

11–3

11–4

Receptors and channels on the peripheral terminals of primary nociceptors. The detail is from a sec-
tion of a hypothetical cutaneous free nerve ending. It shows a transient receptor potential (TRP) channel, the TRPV1
channel, that is gated by capsaicin and heat, an acid-sensing ion channel (ASIC), and a voltage-gated Na+ channel
that might be activated by the generator potentials caused by stimulating the TRP and ASIC channels. Voltage-
gated K+ and Ca2+ channels (not shown) would also be expressed. Many G protein-coupled receptors might be
expressed as described in the text. Shown are the bradykinin B2 and P2Y ATP receptors, which signal primarily via
Gq, and the prostaglandin PGE2 EP receptors different subtypes of which signal via Gi/o or other G proteins. Another
receptor family, the tyrosine receptor kinases, is represented by TrkA, the nerve growth factor (NGF) receptor. 
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NMDA receptor–mediated, long-lasting increase in
the excitability of dorsal horn neurons .

Multiple Pathways to the Brain
Axons of projection neurons from the dorsal horn
cross the midline and ascend into the anterolateral
quadrant of the spinal cord (see ). However, a
small but significant number of axons remain ipsilat-
eral. These uncrossed axons may contribute to the
return of pain after unilateral neurosurgical lesions of
the anterolateral spinal cord have been made to allevi-
ate intractable pain. Most of the nociceptive neurons
that ascend into the anterolateral quadrant terminate
in the reticular formation of the brainstem (spinoretic-
ular tract) and in the thalamus (spinothalamic tract).
The spinoreticular tract, which originates largely in
laminae VII and VIII of the dorsal horn of the spinal
cord, lacks precise topographical information in that
the reticular neurons receive dorsal horn inputs that
represent wide receptive fields. The reticular neurons
send projections to many brain regions, among which

is a prominent input to the thalamus (the reticulothal-
amic tract). Consistent with this wiring pattern is the
theory that the spinoreticular tract contributes to gen-
eral aspects of pain perception; for example, it may
alert an individual to the onset of pain.

Neurons in the spinothalamic tract originate in lam-
inae I and V–VII. A related projection extends from
laminae I and V of the dorsal horn to the midbrain
(spinomesencephalic tract). A major target of this spin-
omesencephalic tract is the periaqueductal gray matter
(PAG) of the midbrain. Neurons of the PAG represent
an important site of convergence between ascending
axons that carry sensory information from the spinal
cord and descending axons that arise from neurons in
brain structures involved in the processing of emotion,
such as the amygdala (Chapter 14). Although the PAG
receives nociceptive input from the spinal cord, it is not
a pain relay nucleus because destruction of the PAG
does not alter pain threshold. Rather, the PAG appears
to be involved in the brain’s endogenous system of
analgesia. Other nociceptive neurons project to the

11–1

11–5

Neurogenic inflammation. Tissue injury causes the release of bradykinin and the activation of cyclooxyge-
nases, which in turn leads to the generation of prostaglandins and other mediators, such as K+ and H+. Bradykinins
and prostaglandins activate and sensitize neurons. Substance P and CGRP, released in retrograde fashion from free
nerve endings, dilate local blood vessels. Substance P has also been shown to cause fluid and protein to
extravasate from vessels and to trigger the release of histamine from mast cells. (Adapted with permission from
Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science. 4th ed. New York: McGraw-Hill; 2000.)
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hypothalamus and amygdala, where they most likely
mediate some of the autonomic, emotional, and neu-
roendocrine responses to pain.

Neurons that project from the dorsal horn (or from
the trigeminal nucleus) to the thalamus segregate into
two divisions. In the lateral division of the spinothala-
mic tract, axons that relay information from the trunk
and extremities terminate in the ventroposterolateral
(VPL) nucleus of the thalamus, and axons that relay
information from the trigeminal system terminate in
the ventroposteromedial (VPM) nucleus of the thala-
mus. In the medial division, axons terminate mostly in
the intralaminar nuclei of the thalamus.

Because the lateral division is phylogenetically
recent, it is often called the neospinothalamic tract (see

). It is somatotopically organized and is respon-
sible for the localizing and discriminative aspects of
pain. Consistent with this function, the dorsal horn
neurons of laminae I and V, from which the
neospinothalamic tract originates, have small receptive
fields that permit accurate localization of nociceptive
stimuli. The VPL and VPM nuclei of the thalamus
receive inputs from all modalities of somatic sensa-
tion. Less than 10% of the neurons in these thalamic
nuclei respond to nociceptive stimuli; the majority
respond to touch and proprioceptive inputs from

11–1

Neurotransmitters and receptors on synapses in the dorsal horn. The nerve terminal on the left is the
central terminal of a primary nociceptive neurons (with its cell body in the dorsal root ganglion, or DRG). The
process on the right is from the dendrite of a dorsal horn nociceptive neuron. Shown in the extrasynaptic regions
of the primary nociceptive terminal are three G protein-coupled receptors (µ opiate, CB1 cannabinoid, and α2-
adrenergic) that can inhibit neurotransmitter release in response to analgesic signals described in the text. This
presynaptic terminal releases glutamate and multiple peptides, perhaps substance P and CGRP. The dorsal horn
neuron is shown expressing the AMPA glutamate receptor, which mediates fast synaptic transmission, the sub-
stance P (NK1) receptor, and the CGRP receptor, all of which mediate pronociceptive signals. It is also shown
expressing the µ opioid receptor, which could mediate antinociceptive signals. Finally, it expresses TrkB, the recep-
tor for brain-derived neurotrophic factor (BDNF), which may be released from activated microglia, to contribute to
central sensitization, a process that can contribute to chronic neuropathic and inflammatory pain.
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Laminae of the dorsal horn of the spinal cord. A. One of several possible synaptic arrangements of Aδ and
C fibers. Aδ fibers synapse on projection neurons in lamina I. These neurons receive indirect input from C fibers that
synapse on interneurons in lamina II. Lamina V neurons are projection neurons that receive direct inputs from both
Aδ fibers and C fibers that carry information about innocuous stimuli (not shown). (Adapted with permission from
Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science, 4th ed. New York: McGraw-Hill; 2000.) B. Descending
analgesia in the dorsal horn. Projections from the rostral ventral medulla synapse on enkephalinergic interneurons
in lamina II. These interneurons in turn synapse on dorsal horn neurons in lamina I, inhibiting their firing and
thereby interrupting the flow of nociceptive information.
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Transitie van acute naar chronische pijn
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• Centrale	sensitisatie
– Amplificatie	van	neurale	signaalprocessen	

in	het	centraal	zenuwstelsel	dat	
overgevoeligheid	voor	pijn	uitlokt.

– Betekent	niet	dat	de	pijn	niet	reëel	is,	of	
ingebeeld,	enkel	dat	de	pijn	niet	
geactiveerd	wordt	door	schadelijke	
stimuli.

• Hyperalgesie	=hevigere	pijnreactie	op	
schadelijke	stimuli

• Allodynie =pijnlijke	reactie	op	onschadelijke	
stimuli

Centrale	Sensitisatie	&	Pijn
Central	Sensitivity	Syndromes	(CSS)

Yunus Seminars in Arthritis and Rheumatism 2008

Proposed	taxonomy:
Nociplastic/algopathic/nocipathic pain	

Pain	that	arises	from	altered	nociception	despite	no	clear	
evidence	of	actual	or	threatened	tissue	damage	causing	the	
activation	of	peripheral	nociceptors	or	evidence	for	disease	or	
lesion	of	the	somatosensory	system	causing	the	pain	
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For instance, congenital insensitivity to pain with anhidrosis (HSAN-
IV, CIPA) is a result of recessive loss-of-function mutations in the 
TRKA receptor gene (see ref. 7 for review). This result helped to 
consolidate pre-clinical findings that have implicated TRKA and its 
ligand NGF in nociceptor sensitization8 and has eventually led to 
both targets being pursued by the drug development industry, with 
promising results: tanezumab, an NGF antibody, has reached phase III  
of clinical trials for the treatment of hip and knee osteoarthritis and 
may also be effective in other chronic pain conditions, such as back 
pain and interstitial cystitis (see http://www.fda.gov/downloads/
AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Arthrit
isAdvisoryCommittee/UCM295205.pdf). Similarly, a linkage study 
of a Chinese family in 2004 identified a previously unknown target in 
primary erythermalgia, the sodium channel subunit Nav1.7 (SCN9A). 
Mutations in SCN9A can result in indifference to pain and paroxysmal 
extreme pain9. Animal studies have since confirmed the presence of 
Nav1.7 in 85% of nociceptors and its importance for processing both 
mechanical and inflammatory painful stimuli9. Several sodium chan-
nel blockers are now in phase IIa clinical trials to test their efficacy 
against pain of diverse etiologies. Finally and most recently, another 
sodium channel subunit has emerged as a potential target, with a 
gain-of-function mutation having been reported in Nav1.9 (SCN11A) 
as another cause of pain insensitivity7.

In contrast with rare Mendelian conditions, the study of pain 
genetics in the wider community presents a more complex picture. 
What everyone can agree on is that a sizable degree of risk is indeed 
accounted for by genetics: most heritabil-
ity estimates from twin studies range from 
13–60% depending on the pain phenotype 
and cohort examined5, and heritability can 
reach 30% for severe chronic pain even in the 
general population10. As to identifying the 
genes responsible, the pain field has mostly  
conducted case-control candidate gene asso-
ciation studies that have revealed a wide  
variety of risk alleles. Loci for which a 
positive association has been reported 
are involved in neurotransmitter systems 
(COMT, OPRM1, GCH1, 5HTR2A, ADRB2), 
ion channel function (KCNS1, CACNA2D3) 

and immune function (IL1, TNF)6. For most of these, the mecha-
nistic steps by which any single nucleotide polymorphism (SNP) 
or haplotype identified might confer risk toward chronic pain in 
later life are not very clear, although more functional, pre-clinical 
studies are beginning to emerge (for example, see refs. 11,12). More 
worryingly, as summarized recently6, results are often not replica-
ble, not least because of issues with poor phenotyping, population 
stratification and sample size.

Recently, genome-wide association studies (GWASs) have been 
employed, providing unbiased screening of common variants. 
However, many of the GWASs published, despite examining pain-
ful disorders such as osteoarthritis13, lumbar disc degeneration14 or 
endometriosis15, barely mention pain, let alone measure it directly. 
There are notable exceptions: several large-scale GWASs and a meta-
analysis in migraine research16, a study of molar extraction, which 
only examined acute post-surgical pain and may have been somewhat 
underpowered with only 100 participants17, a study of opioid sensi-
tivity that revealed a SNP close to the CREB1 gene18, and a GWAS 
meta-analysis of chronic widespread pain syndrome. The latter study  
merged and re-analyzed previously collected genotyping data to  
identify previously unknown variants in two genes (CCT5 and 
FAM173B), the expression of which was found to be altered in a 
mouse model of pain19.

What could be improved to help elucidate the genetic risk factors 
for chronic pain? A fundamental question that remains and the answer 
to which will greatly influence study design is whether many genes 

Table 1 Examples of studies examining the emergence or incidence of chronic pain
Size of patient cohort Condition or surgery Incidence (%)

Diabetes 15,692 Total incidence of neuropathy 48
Painful neuropathy 34

Postsurgical pain 159,000 Amputation 30–50
479,000 Breast surgery 20–30
Unknown Thoracotomy 30–40
609,000 Inguinal hernia repair 10
598,000 Bypass surgery 30–50
220,000 Caesarean section 10

Lower back pain 448 Pain 5 years after first presentation: prospective study 36.9
180 Pain 12 months after initial consultation: prospective study 34

Neck pain 5,277 Incidence of chronic neck pain in cohort of patients reporting at least one episode of acute 
neck pain: prospective study
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Only a minority of acute pain sufferers, disease affected and surgical patients will develop chronic pain1–3.
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Hardware at birth
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Figure 1 Various risk factors have been identified 
for chronic pain, such as genetic, environmental 
and personality factors. Evidence for potential 
mechanisms underpinning these risk factors 
is emerging at molecular, cellular and network 
levels.

Kwetsbaarheid en Veerkracht

Denk F., McMahon S. & Tracey I. Nature Neuroscience Vol. 17, 192-200; 2014
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Klinische pijnsyndromen

Nociceptief Inflammatoir Neuropathisch Disfunctioneel

Schadelijke stimuli Ontsteking
Perifere pathologie

Laesie of ziekte in het 
somatosensorisch systeem 

perifeer of centraal

Geen schadelijke stimuli
Geen ontsteking

Geen zenuwschade
Geen perifere pathologie

Beschermend Heling / Herstel / 
Pathologisch

Pathologisch Pathologisch

Hoge 
drempel

Lage 
drempel

Adapted from Woolf C.

Proposed taxonomy:
Nociplastic/algopathic/nocipathic pain 

Pain that arises from altered nociception despite no clear 
evidence of actual or threatened tissue damage causing 
the activation of peripheral nociceptors or evidence for 
disease or lesion of the somatosensory system causing 
the pain 
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Pijn is	een biopsychosociaal fenomeen

• Affectieve stoornissen
• Angst & Depressie
• Catastroferen
• Kwaadheid

• Maladaptieve coping
• Afname veerkracht
• Eigen ziektetheorie
• Niet-verkwikkende slaap
• Vermoeidheid
• Stijfheid en kinesiofobie
• Concentratie- en geheugenstoornissen
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Multimodaal
langdurig en	individueel

Farmacologisch

Fysisch

Interventioneel

Morlion B. . Nat. Rev. Neurol. 462-473  (2013)

Chronische pijn: controle strategieën
Werkbaar of niet-werkbaar?


