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CENTRALNA BOLEČINA – PATOFIZIOLOGIJA IN TERAPIJA
  CENTRAL PAIN – PATHOPHYSIOLOGY AND THERAPY
 Viktor ŠvigeljUniverzitetni klinični center Ljubljana
 Nevrološka klinika, Oddelek intenzivne nevrološke terapijeZaloška 2, 1525 Ljubljana
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Definition – PAIN
 The pain terminology was modified and approved for publication by the IASP Council in Kyoto, November 29-30, 2007
 • pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage
 • is always subjective• each individual learns the application of the word
 through experiences related to injury in early life
 http://www.iasp-pain.org
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Definition – CENTRAL PAIN
 The pain terminology was modified and approved for publication by the IASP Council in Kyoto, November 29-30, 2007
 • central pain or central neuropathic pain is pain due to a lesion in the central nervous system
 • a consequence of stroke, MS but also other aetiologies
 http://www.iasp-pain.org

Page 4
                        

CENTRAL PAIN
 • the character of the pain associated with this syndrome differs widely among individuals partly because of the variety of potential causes
 • central pain syndrome may affect a large portion of the body or may be more restricted to specific areas, such as hands or feet
 http://www.ninds.nih.gov
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• typically constant, may be moderate to severe in intensity
 • often made worse by touch, movement, emotions, and temperature changes, usually cold temperatures
 • individuals experience one or more types of pain sensations, the most prominent being burning mingled with the burning may be sensations of “needles and pins“, pressing, lacerating, or aching pain; and brief, intolerable bursts of sharp pain similar to the pain caused by a dental probe on an exposed nerve
 http://www.ninds.nih.gov
 CENTRAL PAIN
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• individuals may have numbness in the areas affected by the pain
 • the burning and loss of touch sensations are usually most severe on the distant parts of the body, such as the feet or hands
 • central pain syndrome often begins shortly after the causative injury or damage, but may be delayed by months or even years, especially if it is related to post-stroke pain http://www.ninds.nih.gov
 CENTRAL PAIN
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• usually chronic• pain due to a stimulus which does not normally
 provoke pain allodynia• an increased response to a stimulus which is
 normally painful hyperalgesia (reflects increased pain on suprathreshold stimulation)
 http://www.ninds.nih.gov
 CENTRAL PAIN
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CENTRAL PAIN - epidemiology
 • The most frequent in stroke patients • stroke is the most frequent neurological disease
 “irreversible”• in 1,5 – 2% of all stroke patients (Bowsher D. Lancet 1993) up
 to 8% within the first year after the stroke (Andersen G et al.
 Pain 1995) or even up to 46 % (Jonsson AC et al.J Neurol Neurosurg Psychiatry 2006)
 • Wide variation in prevalence heterogeneity of lesions in the patient populations surveyed, difference in study design, as well as different times from the onset of stroke at the time of study
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CENTRAL PAIN - epidemiology
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• CPSP can develop immediately or up to 10 years after the CVD
 • a presenting symptom in 1/4th of patients but usually develops 3–6 months after stroke
 • after a thalamic stroke CPSP develops:
 CENTRAL PAIN – stroke model
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CENTRAL PAIN – stroke model
 18 18 20 15 12 6 11
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 1 - 3 m 3 - 6 m 6 - 12 m > 1 y
 CP after thalamic stroke
 • (Nasreddine et al. Neurology 1997 )
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• CPSP occurred up to a month after thalamic hemorrhage • it occurred immediately in 40% in posterolateral and 34%
 in dorsal hemorrhages • CPSP after lateral medullary infarcts developes
 immediately in 14.3%, after 1 month in 28.6%, between 1 and 3 months in 43%, after 6 months in 7%
 • Lenticulocapsular hemorrhage produced CPSP in 0–24 months after the ictus, more prominently in legs than other areas CPSP develops 1–7 months after a cortical inciting lesion
 (MacGowan DJ et al. Neurology 1997)
 CENTRAL PAIN – stroke model
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• still unknown mechanism, but ..• functional reorganization of somatosensory
 circuits occurs in CPSP as has been revealed by functional neuroimaging and thalamic microelectrode
 CENTRAL PAIN – Pathophysiology
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• several hypotheses have been proposed to explain central pain the major ones are:• central imbalance• central disinhibition (thermosensory disinhibition)• cerebral sensitization leading to hyperactivity or
 hyperexcitability of spinal/supraspinal nociceptive neurons• grill illusion theory
 CENTRAL PAIN – Pathophysiology
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• dissociated sensory loss [abnormal temperature and pain sensitivity but normal touch and vibration perception] is an important phenomenon in central pain suggesting the possibility of an imbalance in CPSP
 • proposed that central pain and dysesthesia could be induced by imbalance of integration between spared dorsal column/medial leminiscus activity and lesioned spinothalamic tract
 CENTRAL PAIN – Central imbalance
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central pain may also occur following complete supra-spinal lesions that affect all types of sensations
 CENTRAL PAIN – Central imbalance

Page 17
                        

• central pain may also occur following complete supra-spinal lesions that affect all types of sensations, but …
 • spinothalamic modulatory deafferentation at different levels of CNS is variable and responsible for minimal to severe sensory loss in the affected region
 • the intensity of pain does not correlate with the degree of spinothalamic deafferentation
 CENTRAL PAIN – Central imbalance
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• damaged spinothalamic tract results in transmission of nociceptive impulses
 through alternate pathways — multisynaptic paleo-spinothalamicpathways • another form of imbalance in
 betweenlateral spinothalamic system which projects via lateral thalamic nucleito insular region and medial system projecting to medial thalamicsystem to anterior cingulate region probably reason for post stroke allodynia
 CENTRAL PAIN – Central imbalance
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• particularly at thalamic level it has been one of the most popular pathophysiol. theories of CP
 • probably disinhibition of the activity of medial thalamus pain
 • an indirect route of such disinhibition via thalamic reticular nuclei that contain inhibitory interneurons
 • thermo-sensory loss is the central feature of nearly all central pain It has been suggested that CPSP, particularly burning pain and cold allodynia might be due to reduction of physiological inhibition of
 thermal (cold) system on nociceptive neurons
 CENTRAL PAIN – Central disinhibition
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• loss of descending controls from interoceptive cortex on brainstem homeostatic sites that drive thermoregulatory behaviour by way of the medial thalamus and the anterior cingulate cortex
 • central pain as a thermoregulatory dysfunction emphasizes the concept
 that pain is not only a feeling, but also a behavioural drive that signals ahomeostatic imbalance
 CENTRAL PAIN – Central disinhibition
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• Hyperexcitability of central nociceptive neurons may be responsible for spontaneous pain and allodynia
 • results in an overall decrease in thalamic activity which is evident as
 hypometabolism on PET scans and hypoperfusion on SPECT and serves as an epiphenomena of thalamic dysfunction or thalamic deafferentation central sensitization • indirect evidence for the role of central
 sensitization in CP is provided bybeneficial effect of NMDA antagonists and sodium channel blockers in animal models
 CENTRAL PAIN – Central sensitization
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• PET studies have shown that cingulum is activated during illusion and not during warm or cold stimulation
 • The thermal-grill illusion can beexplained physiologically by an unmasking of the cold evoked activityof polymodal nociceptive lamina I spinothalamic neurons by spatialsummation of the simultaneous warm stimuli in the thermoreceptivebut not the nociceptive neurons
 CENTRAL PAIN – Grill illusion theory

Page 23
                        

• Functional imaging confirmed that the thermal grill produces a pattern of activity in the cortex that is identical to the activation produced by noxious cold
 • probably medial thalamic lamina I spinothalamic tract projection to the mediodorsal thalamic nucleus is the crucial site for the inhibition of thermal pain by cold
 CENTRAL PAIN – Grill illusion theory
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• since 1906 up to nowadays the exact pathophysiology is unknown, as well the fact that pharmacological treatment with conventional analgesics do not work
 • it remains a challenge as treatment options• algorithm for the treatment of CP should follow the algorithm
 for PNP
 CENTRAL PAIN – THERAPY
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Pharmacological options include antidepressants, antiepileptics, opioids, NMDA-receptor antagonists, antiarrhythmics, and miscellaneous therapies• The three-step process begins with the use of
 tricyclics and other antidepressants and includes treatment of any adverse side effects caused by these agents.
 CENTRAL PAIN – THERAPY
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Pharmacological options:• amitryptiline treatment is typically begun with a low dose, 10–20 mg/d,
 titrating upward weekly to a dose that results in relief or intolerable side effects
 • SSRI appear to be significantly less effective in CPSP, but there are no published clinical studies that confirm this lack of benefit
 fluvoxamine was shown to be of no benefit
 CENTRAL PAIN – THERAPY
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Pharmacological options:• AED These drugs reduce abnormal neuronal hyperexcitability through
 modulation of sodium/calcium channels and/or their effect on excitatory amino acids and/or GABA mediated disinhibition
 • carbamazepine titration should be gradual, beginning with 100 mg/d and increased to efficacy or intolerable side effects (600–1600 mg/day)
 • oxcarbazepine a ketoanalogue of CBZ, may be a possible substitute in patients intolerant to CBZ or with significant drug interaction
 • lamotrigine (200 mg/d) reduction of spontaneous pain by 30% effective in cold allodynia but not on mechanical allodynia
 • gabapentine (titrated to 3600 mg/d) may be effective in several pain components including pain paroxysms, and brush/cold induced allodynia related to both peripheral and central lesion
 CENTRAL PAIN – THERAPY
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Pharmacological options:• AED
 • pregabalin Dosing is usually started at 75 mg once or twice daily and may be increased to 300 mg/day within 1 week based on efficacy and tolerability. Dose may be increased up to 600 mg daily after yet another 2–4 weeks.
 • topiramate and valproate have not been found to be useful in central and neuropathic pain
 • phenytoin not efficient
 CENTRAL PAIN – THERAPY
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Pharmacological options:• 2nd order (OPIOIDS)
 • may relieve neuropathic pain provided sufficient doses are administered (twice that needed for reliving nociceptive pain )i.v. morphine is effective in certain types of neuropathic pain, especially brush induced allodynia
 • methadon, tramadol sometimes effective
 CENTRAL PAIN – THERAPY
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Pharmacological options:• Antiarrhythmics
 • sodium channel blockers Lidocaine is the most effective agent available for central pain but it has to be administered i.v.
 • Mexiletine an oral analogue of lidocaine not as effective as lidocaine in the management of central pain (200 - 800 mg/d)
 CENTRAL PAIN – THERAPY
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Pharmacological options:• N-methyl-d-aspartate (NMDA) antagonists:
 • ketamine oral ketamine (50 mg three times per day) and oral diazepam (5 mg three times per day) were used to allay the dysphoria associated with ketamine administration
 CENTRAL PAIN – THERAPY
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If all standard pharmacologic treatments fail, continuing supportive therapy with a psychiatrist or psychologist experienced in pain management and treatment of ongoing psychological problems, especially depression, is mandatory
 CENTRAL PAIN – THERAPY
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Non-pharmacological approaches:• DREZ lesions• spinal cord stimulation• electrical motor cortex stimulation• repetitive transcranial magnetic stimulation noninvasive motor cortex
 stimulation techniqued• deep brain stimulation• vestibular caloric stimulation• TENS and low-frequency TENS
 CENTRAL PAIN – THERAPY
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• On the stroke model of CP, which is a relatively under reported complication of stroke and often overshadowed by motor complications such as weakness, spasticity and aphasia, a wide spectrum of CP was shortly shown
 • In some patients it can be severe and disabling• Both pharmacological and non-pharmacological treatments
 are tried with variable success• do not wast time with classic analgesic (Dejerine – 1906 !)• However, the most important is to “belive” the patient that has
 a CP and to start the TH immediately
 CENTRAL PAIN – Conclusion
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If nothing works, who to ask for the 2nd opinion ?
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