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Central Pain

• “pain associated with lesions of the central nervous 

system”

• Central post-stroke pain (CPSP)

• Spinal cord injury (SCI)• Spinal cord injury (SCI)

Nicholson. Neurology 2004; 62(Suppl 2): S30-36.



Central Neuropathic Pain

Klit. Lancet Neurol 2009; 8: 857–68



Central post-stroke pain (CPSP)

• Thalamic pain syndrome by Dejerine and Roussey 

(1906) 

• (1) a thalamic lesion, 

• (2) slight hemiplegia, • (2) slight hemiplegia, 

• (3) disturbance of superficial and deep sensibility, 

• (4) hemiataxia and hemiastereognosia, 

• (5) intolerable pain, and

• (6) choreoathetoid movements

Andersen. Pain,  61 (1995)  187-193



Central post-stroke pain (CPSP)

• pain resulting from a primary lesion or dysfunction of 

the central nervous system after a stroke

• thalamic & extra-thalamic lesions

Kumar. Anesth Analg 2009;108:1645–57



Common types of chronic pain that can 
occur after stroke

Klit. Lancet Neurol 

2009; 8: 857–68



Locations of stroke 

producing central 

poststroke pain

1 sensory cortex;

2 thalamocortical

projection of 

spinothalamic

sensations;

3 ventral 

posterolateral nucleus 

of thalamus; 

4 mid-brain; 

5  pons

6 and 7 medulla

Kumar. Anesth Analg 2009;108:1645–57



Stroke lesion and Central Poststroke
pain localization

Kumar. Anesth Analg 2009;108:1645–57



Prevalence of CPSP (1)

• between 8% and 35%

• timing of the study

• variations in inclusion criteria,

• the definition of CPSP• the definition of CPSP

Kumar. Anesth Analg 2009;108:1645–57



Prevalence of CPSP (2)

Klit. Lancet Neurol 2009; 8: 857–68



Pathophysiology

• Unclear

• Spinothalamiocortical sensory pathways

• The ventrocaudal (Vc) nuclei of the thalamus, 

particularly within the ventroposterior inferior (VPI) particularly within the ventroposterior inferior (VPI) 

nucleus

• Subthreshold activation of nociceptive neurons, in 

which nociceptive neurons fire in response to a 

normally nonpainful stimulus

Nicholson. Neurology 2004; 62(Suppl 2): S30-36.



Some proposed mechanisms for central 
pain

Klit. Lancet Neurol 

2009; 8: 857–68



Klit. Lancet Neurol 

2009; 8: 857–68



Clinical features of central pain 
syndromes

• acronym “MD HAS CP”

• Muscle pains

• Dysesthesias

• Hyperpathia• Hyperpathia

• Allodynia

• Shooting/lancinating pain

• Circulatory pain

• Peristaltic/visceral pain

Nicholson. Neurology 2004; 62(Suppl 2): S30-36.



Muscle pains

• described as cramping, band-like constriction, 
as well as crushing



Dysesthesias

• are the most common abnormal sensations in 

CPSP

• abnormal, unpleasant, and poorly localized

• Centrally evoked dysesthesias are characterized • Centrally evoked dysesthesias are characterized 
by delayed onset after stimulus (temporal or 
slow summation), most often resulting in a 
burning sensation. 

• ( dysesthesias associated with peripheral nerve 
injury have no delay in onset after a stimulus is 
applied ) 



Hyperpathia

• due to CNS disinhibition, involves a heightened 

response to noxious stimuli (evoked pain)

• Injury within the spinothalamic tract is believed 

to give rise to these pathologic sensory to give rise to these pathologic sensory 

phenomena.

• A stimulus such as an EMG/NCV test may evoke 
intense pain for the patient with hyperpathia.



Allodynia

• is a classic hallmark that is present in more than 

50% of patients with post-stroke pain

• interpretation of nonpainful stimuli (e.g., thermal, 

touch) as being painful or the sensation of pain touch) as being painful or the sensation of pain 

in a location other than the area stimulated



Shooting/lancinating pain

• is intermittent pain with clear sensory 

discriminative characteristics

• A patient with this presentation has little difficulty 

in identifying the location of the pain, unlike the in identifying the location of the pain, unlike the 

patient with dysesthesias.



Circulatory pain

• is described as pins and needles, stings, jabs, or 

walking on broken glass.

• This pain may be mistaken for peripheral 
neuropathy or for a result of poor circulation.



Peristaltic/visceral pain

• may be expressed as bloating, or fullness of the 

bladder, as well as burning pain with urinary 

urgency



Klit. Lancet Neurol 2009; 8: 857–68



Pain symptoms in central poststroke
pain (CPSP)

Kumar. Anesth Analg 2009;108:1645–57



Percentages of the Quality, Onset, and 
Durations of the Signs and Symptoms of 

Central Poststroke Pain (CPSP) (1)

Kumar. Anesth Analg 2009;108:1645–57



Percentages of the Quality, Onset, and 
Durations of the Signs and Symptoms of 

Central Poststroke Pain (CPSP) (2)

Kumar. Anesth Analg 2009;108:1645–57



Percentages of the Quality, Onset, and 
Durations of the Signs and Symptoms of 

Central Poststroke Pain (CPSP) (3)

Kumar. Anesth Analg 2009;108:1645–57



Treatment of central pain

• Antidepressants

• Anticonvulsants

• Antiarrhythmics

• Opioids• Opioids

• N-methyl-D-aspartate (NMDA) antagonists

• Motor cortex stimulation

Hansson. European Journal of Neurology 2004; 11 (Suppl. 1): 22–30.



Drugs Studied in Central Poststroke Pain 
and Their Mechanism of Action

Kumar. Anesth Analg 2009;108:1645–57



Oral Drugs Reported to be Effective in the Treatment of CPSP

Frese. Clin J Pain 2006;22:252–260



Intrathecal Drugs Reported to be 
Effective in the Treatment of CPSP

Frese. Clin J Pain 2006;22:252–260



Intravenous Drags Reported to be 
Effective in the Treatment of CPSP

Frese. Clin J Pain 2006;22:252–260



Frese. Clin J Pain 2006;22:252–260



Important Studies on Pharmacological 
Treatment of Central Poststroke Pain 

(CPSP)(CPSP)

Kumar. Anesth Analg 2009;108:1645–57





Lamotrigine

• Class I level B

• 30 pts

• 25 mg/d increased to 200 mg/day or placebo  8 wk, 
followed by 2 wk wash out then crossed over

• Median pain score at last week of treatment ↓ to 5 • Median pain score at last week of treatment ↓ to 5 
in lamotrigine 200 mg/d and to 7 in placebo (P  0.01)

• Lamotrigine 57% vs Placebo 60%. 5 patients 
developed rash in lamotrigine vs 2 patients in 
placebo. 3 patients withdrawn from lamotrigine due 
to rash, headache and pain

Vestergard . Neurol 2001



Gabapentin

• Class III

• 9 pts

• 900 mg/d increased to 1800 or 2400 mg/day  8 wk

• Improvement in pain score, gabapentin (21%) vs• Improvement in pain score, gabapentin (21%) vs

placebo (14%), P  0.48

• Dizziness (24% vs 8%) and somnolence (14% vs 5%) 

were common in gabapentin compare with placebo

Serpell.  Pain. 2002



Carbamazepine (1)

• Class II Level B

• 15 pts

• Carbamazepine upto 800 mg/d or placebo 4 wk then 

1 wk washout period followed cross over1 wk washout period followed cross over

• Carbamazepine better than placebo in relieving pain 

at 3 wk (P  0.05) over the course of but not at other 

time points

• CBZ resulted vertigo, tiredness, dry mouth, GI 

disturbance resulting in dose reduction in 4 patients

Leijon, Boivie. Pain 1989



Carbamazepine (2)

• CBZ 800 mg/d vs amitriptyline 75 mg/d or placebo  4 

wk then wash out 1 wk followed by crossover

• Pain relief was significantly better in amitriptyline

than placebo at 2 wk (P < 0.01), 3 wk (P < 0.05), and 

4 wk (P < 0.05)

• Tiredness, dry month

Leijon, Boivie. Pain 1989



Lidocaine

• Class II Level B

• 16 pts

• 5 mg/kg over 30 min vs saline; after 3 wk oral 

mexiletine 200 mg/d 1 to 800 mg/d  4–12 wk in 12 mexiletine 200 mg/d 1 to 800 mg/d  4–12 wk in 12 

patients

• Moderate to complete pain relief in 69% in lidocain

vs 38% in placebo. Oral mexiletine not effective

• 11 patients in lidocain had side effect (1 withdrawn), 

vs 5 in placebo. Major side effect light headedness

Attal. Neurol 2000



Naloxone

• Class II Level B

• 6 pts

• 8 mg IV vs normal saline then crossover

• Pain relief in naloxone 27.2% vs placebo 44% • Pain relief in naloxone 27.2% vs placebo 44% 

(nonsignificant) group

• Sweating, tremor, salivation, increased abdominal 

pain in naloxone group

Bainton. Pain 1992



Morphine

• Class II Level B

• 6 pts

• IV morphine mean 16 mg (9–13 mg) vs saline 

infusion over 30 min. Switched over to oral morphineinfusion over 30 min. Switched over to oral morphine

• Pain relief 46% in morphine 13.6% in placebo group 

(insignificant)

• Higher side effects in morphine 60% vs 40%); 

somnolence, nausea and vomiting

Attal. Neurol 2002



Important Studies on Invasive Motor Cortex 
Stimulation in Central Poststroke Pain (CPSP)

Kumar. Anesth Analg 2009;108:1645–57



Deep Brain Stimulation (DBS)

Bittar. Journal of Clinical Neuroscience (2005) 12(5), 515–519



Repetitive
Transcranial Magnetic Stimulation (rTMS) (1)

• the pain level was scored on a visual analogue scale 

before and after a 20 minute session of "real" or 

"sham" 10 Hz rTMS over the side of the motor cortex 

corresponding to the hand on the painful side

Lefaucheur. J Neurol 

Neurosurg 

Psychiatry 

2004;75:612–616



Repetitive
Transcranial Magnetic Stimulation (rTMS) (2)

• 24 pts with post-stroke pain syndrome (PSP)

• 14 received 10 minutes real rTMS over the hand area 

of motor cortex (20 Hz, 10610 s trains, intensity 80% 

of motor threshold) every day for five consecutive 

days v.s. 10 pts with sham stimulationdays v.s. 10 pts with sham stimulation

Khedr. J Neurol Neurosurg Psychiatry 2005;76:833–838



Vestibular Caloric Stimulation

• Vestibular caloric stimulation activates the posterior 

insula which, in turn, inhibits the generation of pain 

in the anterior cingulate gyrus.

• 9 patients with CPSP 

• cold caloric vestibular stimulation v.s placebo

• reduction of pain by 2.58 points on a 10 point scale 

v.s 0.54 in the placebo group

Mc Geoch. J Neurol Neurosurg Psychiatry 2008;79:1298–301



Take Home Message

• Be alert to what the patients tell us because CPSP 
might not occur immediately after the stroke onset.

• In most cases of CPCS, the stroke lesions are 
extrathalamic.

• Amitriptyline would be the drug of choice.• Amitriptyline would be the drug of choice.

• If amitriptyline fails or is unavailable, then try 
lamotrigine.

• In intractable cases, short-term pain relief may be 
achieved by IV lidocaine, propofol, or pentothal. 

• DBS and rTMS may be tried in pharmacoresistant
CPSP patients. 



Thank you for your attention!







Epidemiology

• 8% of stroke patients

• the pain is moderate to severe in 5% of patients

• The onset of central pain following a stroke occurs 
more than 1 month after the stroke in 40% ~ 60% of 
all patients.all patients.

• the median age of CPSP was 57, suggesting that 
there may be a significant age difference between 
CPSP patients and the general stroke population 
(median age 75)� equivocal

Nicholson. Neurology 2004; 62(Suppl 2): S30-36.



Prevalence of CPSP (2)

• 267 patients who had ischemic and hemorrhagic strokes 

• CPSP was found  in  16 (8%) patients .

• Pain  onset was within  1 month  after  stroke  in  10  
(63%)  patients, 

• between  1 and  6 months  in  3  (19%)  patients  and • between  1 and  6 months  in  3  (19%)  patients  and 

• more  than  6 months  after  stroke  in  3  (19%)  patients

Andersen. Pain,  61 (1995)  187-193



Prevalence of CPSP (3)

• 297 patients who had ischemic and hemorrhagic strokes 

• moderate to severe pain in 32% of patients after 4 month

• 21% after 16 month

• At 16 mo, the higher pain intensity correlated with • At 16 mo, the higher pain intensity correlated with 

female sex, worse Geriatric Depression Scale score, 

better Mini Mental State Examination score, and 

increased glycosylated hemoglobin.

Jonsson. J Neurol Neurosurg Psychiatry 2006;77:590–5



Class I randomised, double-blind, 
placebo-controlled trials in CPSP

Klit. Lancet Neurol 2009; 8: 857–68


