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Figure 1 Schematic diagram of some of the main anatomical components of the ‘pain
matrix’, and their possible functional significance. PAG = Periaqueductal grey matter.
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[tS rele=inbition o atferent pain-signals

VIECRANISITIS:
- pain dierents on theirway up to CNS send-branches to
pernaqueductal gray(PAG = gray matter surrotindinghe;ceredral

aqueductn: the midbrain and stmulatesthe neuronsthere-

= actyvationol efierent(descendenty antnociceptivepathways

= from there the impulssaretransmitted throtugh thespinalcord to

the dorsal horn

= there thayinhBiterblock transSmISSIOn: Of GCICEpuve signals at

thelevel of dorsal;horn
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Antinociceptive

placebo effect
(Zubieta J-Ket al.,2005)
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Neuropatne gainiNE

It oceurs-as @esult of injury. to or dysiunction.of :the
Nervous system; itSelf; peripheral or-central e merve mjury
may be induced: by patholagy; In'surrounding issue:

€ Naractenstcs ol Nestimay mimie quality of Somatic pain
= 7% 1viay have sharusterzis of \@lisesthitie@ 1 < 0 =Ei el aieg
Pa (ET R UNCoMgranie tatamiiar Sensation
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SUENFAS: DUTNING; SHoekkesungling
camays De-assecliatetwititietieredrpaun; | alioaymia;
nyperalgesta; nyperpatnia

1 Hyperpathiag exaggerated pain responses ) following a stimulus
often withraftersensations-and intense emotional

reaction
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common causes of neuropathic pain include:

- Hereditary disorders - Traumatic nerve damage

- Metabolic disorders, - Toxic nerve damage

- Nerve ischemia, - Infection of nerve tissue

- Nerve compression, - Immune mediated nerve tissue damage

Example of some diseases leading to NP development

, Amputation, Back, and Leg, and Hip problems,
/ mellitus, ,
syndrome, , (Herpes zoster), Spine
surgery

What are the symptoms of neuropathic pain?

a) Stimulus indipendent pain
b) Stimulus evoked pain



http://www.medicinenet.com/script/main/art.asp?articlekey=8709
http://www.medicinenet.com/script/main/art.asp?articlekey=7778
http://www.medicinenet.com/script/main/art.asp?articlekey=343
http://www.medicinenet.com/script/main/art.asp?articlekey=1967
http://www.medicinenet.com/script/main/art.asp?articlekey=263
http://www.medicinenet.com/script/main/art.asp?articlekey=263
http://www.medicinenet.com/script/main/art.asp?articlekey=422
http://www.medicinenet.com/script/main/art.asp?articlekey=473
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Neuropathic pain 1 subtypes (according a primary location
of sustaining mechanism )

a) Predominating peripheral generator:
e.g. compression or entrapment neuropathies, plexopathies,

radiculopathies, polyneuropathies
b) Predominating central generator

e.g. spinal cord injury,post-stroke pain

I Deaierentation.pain - [Orm, 0 meuropathic pain:-a term mplying that
Sensory deficitsintthe painftil area IS'a preminent

ieature “N@nestnesia-dolenesa-+-)

A Phantom pain|; = pain localizei into non |+, -existing organ: (tissue)
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A Hypersensitivity T increased sensitivity of the system involved
In the pain processing
A Hyperalgesia 1 increased the pain sensitivity to noxious stimuli

1 Allodlynia - phenomenon.characterised by painful sensations

provoked Dy, nomexious-stimuli(e.g. touct),
transmitted by fastconducting .nernve fbres

Viechanism: chianges: ol the response characteristics of
secoid - erderspinal neuronsso that normally
Inactive onveak synaptic contact; mediating

ROREAeXIUS - Stimulaequire the .capability o
activatea neuron that.normally responds only
to impulses-signaling-pain
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of neuropathic pain

Neural axon

1) Neurophysiologic and neuroanatomic changes
that may occur in peripherally generated
neuropathic pain

a) Abnormal nerve morphology

I grow multiple nerve sprouts,
I some of these sprouts may form neuromas

1 Nerve sprouts and neuromas can generate

spontaneuos activity
| Areas of spontaneuos activity (~sensitivity)

are associated with a change in Na" receptors
concentration

| at sites of demyelination
| are more sensitive to physical stimuli

(manifested as tenderness)
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b) Development atypical connections between nerve sprouts or
demyelinated axons in the region of nerve damage

ipermittiihg! Rér bses w
somatic or sympathetic efferents
and nociceptors

c) Anterograde and retrograde
transport of coumpounds :
- stimulation of nerve cell
body to production of  specific
genes
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Ferpheral metraigias) afer tratmal 01 SUTgery
Tumboesacraland-cervical ,rhizotomy,
Drpernpheralneuralgra

11" Mostpenpheral netralgias are the result of trauma.or
SUrgery Such-a-conditions [does -not-necessary-oecur as

a result of damagin@ major nerve trunkbutmay be

causedoy aninciston involving-only-small’nerve branches
(incisional pain)

VIECHIaNISm the pain 1S due taieuroma formationin the
sear tissue(?)
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pearerentation gau 4o loWIng-Sinak Co ik 1ML

Yl Incidence of severe pain due to spinal cord and cauda equina
lesionsrangesirom 35 to 92 % of patients

IS painis ascrined. t6 causes

L mechanically maotced pain fractainenes,

myeiascial pain)

Za tadietlcl Pain ((COMPIESSIar O-NEVETO ot

3. eentral pain ((deaferentation mechanism)
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Psychogenic pain 17 mechanism

| Dysfunction of central mechanisms responsible for
processing of sensoric afferent informations

- releasing of mediators decreasing pain threshold

- prolonged muscle contraction due to psychogenic
stress

- Incresed activity of SNS- decreasing pain threhold

- Inhibition of activity of descending antinociceptive
system
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Acute Pain

\We can distinguisiwo types of acute .pain
IS omatic
Za\lIsceral
c referrec

SOoMatie paintis superiici@oming from the sKin. or-close:to
the surface of the:body.

ViISCEral paireiers to pain ininternaliorgans, the- abdomen,
orchest

Referred painis paimn that Is-present in an are@moved or
distant fromy itsS point of originyihearea of rererred pain
IS SUppliedoy the nerves from:thesame spinatsegment
as the-actual site of pain
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Rifferent types of chronic somaticpain

IRNETVOUS - SYSenT irtacl
1 nocIcepuve pain

2. NocIcepuve neurogenie pain
(nerve trunk pain)

[IRPEMANENE [TURCHORA AN/l IRenpholagical .abnormalities
O the NErVoUS SyStenipreganglionic, spina supraspinal)

S fieurogenic -pain
2. neuropathic pain

S dealferentation pain
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e MmaSt.CoMMOICRronie pain

i SPETSIStertiaw,Dackpaln

L result] @F poor MmuScle tone; INacuvity;
muscie-Strain |, ;isuaden; VIgorous'exercise

20 €IMTOMNIC: Pailt 'aSSOt iatethwith |ICaneer
3. Neuralgias

R Viyotasctal - pamsynaromes

on HEMgnosia

on B antom g pain
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a) Causalgia severe burning-pain appearng to 2 weeks: after
the nerve Injury-assoeciated with [discolorationanc
changes in:the texture of the skin in the;affectea
area.

p)Reflex sympatnetic dystropnieseceur alter peripneral
nerve mnjury and is-characterised Bonunuous
SEVEE burming pain Vasomotor changes are
present (vasodiatatior: “vasoconstriction:: = cool
cyanaotic andedematous extremities).

Viyoraseral Bain-Synaromes second most-common cause
of chronie pain.
Fhese.conditions, iIncludelyositis, fibrositis, myalgia
MUSEIeStrain MUy to the musclie anc-fascia

ihe painiis a-resuit ohusele spasm; tenderness
ancl Stifness
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C IS a 0SS of ability: tolidentify: the 'sorce of-pain, ame side
(the atfected siae).of the bodyApplication of pamful-stimuli
10 the atfected Side thus. producesnXxiety, Moaning,: agHation
and distressout no attempttowithdrawal from or push-aside
the offending stimulus. -Emotional’ and 'autonomic-responses

{0 the painmy be intensified.

DrElemMiagnosiatis iassociated with stroke-that proauces
paralysis-and, hypersensiuvity torpanl samulinnithe

affected side

Hantom imo paire is pain that an individual feels|in
amputated [1mb
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1VIUSEle pairrapart ofsomatic deep:pain

(MP) = tis commoninrheumathelogy and-sports
medicine
- IS rather diffuse-and: difficult‘to focate

1TMPIS hot a prominent feature-ofithe Serious progressive diseases
affecting muscle,-e.g. the muscular dystrophies, denervation
or metabolie myopathiesputitis a feature of rhiabdomyolysis

TMuseles-are;refatively insensitive. to-pain when elicited by needle
PrickorKnie eut UL GVETIVING raSciatisSvery sensitive 1o pain

Events, processes whichrmay: lead to muscular, pain are:
Dimetabolic events:
QmetcibohcrdepietonN(®A N = SmuSeuial Cotitracure)
QaCCUMUuiatioN’ OR UNWANTE 8 mMetal hHEERF DEAUYKINTN)
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EAtiiop NYSIoogy: O VISCETal 0N

fviseeral pain:
IYPES- angina pectorts,, myoacardial infarction, .acute
panereatitis, cephalic pain; prostatic-pain,
nephrolythatic pain

' Receptorsunmyelinated & fibres

1 Eor human pathophysiology theinds of stimuli-apt to
inducepain in the viscera are, important
(TS welEknewn that the Stimult liIkely: to imduce. cutaneous
painare not-algogeniantie visceras ik s expliams, why'in
thepast the viscera wereonsidered 10 .oe/insensitive
) o)z (ln
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Aeieyuate-SuimuloaGICCICT I VISCETal B a1k

1. abnormaldistention andcontractionof the hollow
viseera muscle 'walls

2. rapldstretchingoefithe ecapsule.of- such solid visceral
organs-aswrethe liver, spleen, .pancreas...

3. abruptanoxemiachvisceral muscles

. formation and-accumulation @pain - Procuciig
SURStances

5. direct action - ofchemical stimuli(oesophagus, stomagh
6. traction or compressiorof ligaments and vessels
7. Inflammatory processes

8. necrosisof some structures (myocardium, pancreas)




