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Table 1. Physical and clinical characteristics in thalamic post-stroke patients

Characteristics Value

Number 7
Age (year) 63.8 19.8*
Sex (male/female) 3/4
Infarction/hemorrhage 4/3
Affected side (right/left) 3/4
Mean duration (month) 31.5 28.5*

* Value is mean standard deviation.
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Table 2. Comparison of somatosensory test between central neuropathic pain and non-neuropathic pain
patients

Neuropathic
pain (n=4)

Non-neuropathic
pain (n=3) P-value

Vibration X 1 1 0.714
O 3 2

Thermal warm X 1 3 0.114
O 3 0

Thermal cold X 2 1 0.629
O 2 2

Stereognosis X 2 3 0.286
O 2 0

Dermographics X 2 2 0.629
O 2 1

Position X 1 3 0.114
O 3 0

Mechanical X 0 2 0.114
stimulation O 4 1

Two point
discrimination (mm) 366.2 435.9* 319.2 435.7* 0.857

Pin-prick (g) 1.44 1.16* 3.33 1.53* 0.114

* Values are mean standard deviation.
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Table 3. Comparison of median nerve somatosensory evoked potentials between central neuropathic pain
and non-neuropathic pain patients

Neuropathic Pain

Affected Unaffected Affected Unaffected 

Non-neuropathic pain
SEP

Response 0 4 1 3

Non-response 4 0 2 0

Values are number of cases. SEP : Somatosensory evoked potentials.

Table 4. Location of thalamic lesions in brain magnetic resonance image of thalamic post-stroke patients.

Neuropathic pain Non-neuropathic painThalamic lesion

Pure VP 1

VP with dorsomedian 1 1

VP with pulvinar 1

VPL 1 1

VPM with dorsomedian 1

Values are number of cases.
VP : ventroposterior nucleus; VPL : ventroposterolateral nucleus; VPM : ventroposteromedial nucleus.
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Table 5. Activation patterns of the somatosensory cortex during median nerve stimulation 

Neuropathic Pain

Affected Unaffected Affected Unaffected 

Non-neuropathic painActivated
cortical area

Ipsilateral S1 2
Ipsilateral S2 2 1
Contralateral S1 1 1
Contralateral S2 1 1
Bilateral S1 1
Bilateral S2 2 1 1 3

Values are number of cases. S1 : primary somatosensory cortex; S2 : secondary somatosensory cortex.

Fig. 1. An example of the functional MRI in neuropathic pain group. This patient had left thalamic infarction. The
functional MRI Shows a contralateral secondary somatosensory cortex activation during right median nerve
stimulation at wrist.

Fig. 2. An example of the functional MRI in non-neuropathic pain group. This patient had right thalamic infarction.
The functional MRI Shows a contralateral secondary somatosensory cortex activation during left median nerve
stimulation at wrist.
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Leeds Assessment of Neuropathic Symptoms and Signs

NAME                                                                      DATE

This pain scale can help to determine whether the nerves that are carrying your pain signals are working normally
or not. It is important to find this out  in case different treatments are needed to control your pain.

A. PAIN QUESTIONNAIRE
Think about how your pain has felt over the last week.
Please say whether any of the descriptions match your pain exactly.

1) Does your pain feel like strange, unpleasant sensations in your skin? Words like pricking, tingling, pins and needles
might describe these sensations.

a) NO - My pain doesn t really feel like this (0)
b) YES - I get these sensations quite a lot (5)

2) Does your pain make the skin in the painful area look different from normal?
Words like mottled or looking more red or pink might describe the appearance.

a) NO - My pain doesn t affect the colour of my skin (0)
b) YES - I ve noticed that the pain does make my skin look different from normal (5)

3) Does your pain make the affected skin abnormally sensitive to touch? Getting unpleasant sensations when lightly
stroking the skin, or getting pain when wearing tight clothes might describe the abnormal sensitivity.

a) NO - My pain doesn t make my skin abnormally sensitive in that area (0)
b) YES - My skin seems abnormally sensitive to touch in that area (5)

4) Does your pain come  on suddenly and in bursts for no apparent reason when  you re still. Words like electric
shocks, jumping and bursting describe these sensations.

a) NO - My pain doesn t really feel like this (0)
b) YES - I get these sensation quite a lot (5)

5) Does your pain feel as if the skin temperature in the painful area has changed abnormally? Words like hot and
bursting describe these sensations

a) NO - I don t really get these sensations (0)
b) YES - I get these sensation quite a lot (5)

B. SENSORY TESTING

Skin sensitivity can be examined by comparing the painful area with a contralateral or adjacent non-painful area
for the presence of allodynia and an altered pin-prick threshold (PPT).
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1) ALLODYNIA
Examine the response to lightly stroking cotton wool across the non-painful area and then the painful area. If normal

sensations are experienced in th non-pain site, but pain or unpleasant sensations (tingling, nausea) are experienced in
the painful area when stroking, allodynia is present.

a) NO, normal sensation in both areas (0)
b) YES, allodynia in painful area only (5)

2) ALTERED PIN-PRICK THRESHOLD
Determine the pin-prick threshold by comparing the response to a 23 gause (blue) needle mounted inside a 2ml
syringe barrel placed gently on to the skin in a non-painful and then painful areas.

If a sharp pin prick is felt in non-painful area, but a different sensation is experienced in the painful area e.g. none/
blunt only (raised PPT) or a very painful sensation (lowered PPT), an altered PPT is present.

If a pinprick is not felt in either area, mount the syringe onto the needle to increase the weight and repeat.

a) NO, equal sensation in both areas
b) YES, altered PPT in painful area

SCORING:

Add values in parentheses for sensory description and examination findings to obtain overall score.

TOTAL SCORE (maximum 24) 

If score < 12, neuropathic mechanism are unlikely to be contribution to the patient s pain
If score 12, neuropathic mechanism are likely to be contribution to the patient s pain




