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Somatosensory Cortical Reorganization
on Neuropathic Pain in Thalamic Post-Stroke Patients

Gi Young Park, M.D., In Hee Lee, M.S., So Young Lee, M.D.,
Young Hyun Kim, M.D., Chul Ho Shon, M.D.*

Department of Rehabilitation Medicine, Diagnostic Radiology¥*,
Keimyung University School of Medicine, Daegu, Korea

Abstract : This study was performed to investigate the somatosensory recovery patterns
on the neuropathic pain in seven thalamic post—stroke patients. In LANSS (leeds assessment
of neuropathic symptoms and signs) pain scale using to discern peripheral and central
neuropathic pain. four patients showed central neuropathic pains, while three patients had non—
neuropathic pain. To evaluate the sensory function impairment, we also performed quantitative
somatosensory test, median nerve somatosensory evoked potential (SEP), magnetic resonance
imaging MMRD, and median nerve stimulation functional MRI. The quantitative somatosensory
tests did not show significant differences between central neuropathic pain group and non—
neuropathic pain group. SEPs in affected side had a response in one patient central neuropathic
pain group. The responses in unaffected side were normal in all patients tested. MRI—based
thalamic localization data indicated that this method had a limitation in distinguishing the central
neuropathic pain in thalamic post—stroke patients. the results of functional MRI showed that
the central neuropathic pain group was more activated on the secondary somatosensory areas
than non—neuropathic pain group. Collectively, the result of this study indicate that the
functional MRI may be a helpful device in assessing central neuropathic pain and understanding
the somatosensory recovery aspects.

Key Words : Functional MRI, Neuropathic pain, Somatosensory recovery, Thalamic post—

stroke patients
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19.8%*

3/4
4/3

3/4
31.5 1 28.5%

Value

63.8
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Characteristics

Age (year)

Sex (male/female)
Infarction/hemorrhage
Affected side (right/left)
Mean duration (month)

Number
* Value is mean = standard deviation.

Table 1. Physical and clinical characteristics in thalamic post-stroke patients
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2. 4 Ardatal vy RN N20 gFgo] A4 =2 A
e FEVE vd w, SN N20 9H o
LANSS TEHE LT 2470 74 55 4 VERA] oS = RSk TR
1683 27734 8o g A= lar, T4l 7164 WA 8 H A4S 3.0 Tesla A7 59
127 o]l A5 549 AAN T 550 ek AF22] (Signa VH/A, GE Medical System, USA) =
SHATH (-5 H=). ARl oH, T2 44935 vgetA wredshe 4
ojgty AAHARE olF F YANETIF A 2 APARPEREGEZ | (gradient echo planar imaging) &
&, 27F, W7, 244, pin prick, 71414 &g A= AFESFITHTR/TE 1900/40 msec, matrix 64 X
ol A 7FZ+ 2l 4] (stereognosis), ¥ F 13 73 A+ 64, FOV 240 mm, NEX 1, slice thickness 5 mm).
(dermographic test), X7 w& AAFA 71 HAA ] & Al REY Sk AbaFEn] Ta
& A AelE4E ol gslel s Aol gk A 9 Aolo] o3t FAaAel gy dlEIRN Y AE
Vo5 ZASEE Al 243 W43 A= 242 40T UERY &= BOLD (blood oxygen level dependent)
9} 20C =2 A"re] gol 9§ F A A7t H-= IS AR AL, d e o G T2 R
ZASEAT, 2 AEAAE 24 ﬂ%x}% o|-&-5}o] A& o] F-F S THTR/TE 4500/104 msec, matrix
A A7 27 o7 4 Qe H A AR E =H 256X 256, FOV 240 mm, NEX 1, slice thickness
SF1AL pin prick 7&"}5 2 mL FAP] A7l 23 5mm). 189 e WA} F 7 ] A7) &1
AIA M2 A4 E F 0.2 g oA 5 g 7K FAE FLA] A HET S TS Aok Th
R R ﬂ*i W= Aok TAE ASAA Aol whE o @493 Wetow U
FAEAT 71A A kAR v #7719 von AlZE ERb oy W FAE RbEStE 50
Frey e ER A=35190-8 o A7t& = U 7+ (blocked trial design)< ©]&3stv}. 7] A=47]
A7 #7719 HEES S4590 A2 (Cybermedic®, Walking Man 11, Korea) S ©] &3}
A= AR S} FAE o] Eato] B, B9, A T L o] && 219 AT mHAFTE 29 F 30
= =AY JAAZ o H-E, MR- THAANE dAE Hz=, 200 ps &9 QAFH <+ £50] dolvbA| ¢
7ol a9 22 3 A7 o s, fR0 2 = AR AR, 2029 A=7]9F 20% ‘lt:T‘ 1712
Ak AAEAE 08 S4] AAETE BES A Uro] AR=sksith X}lﬂﬂ F2715 7F 39 Ry
o WFew FAR F HPAMAE R & o R sto] & 24 s ol F 6071 A=V AEE
U WAY ZE AT 5 QA E AR FA7] QER la ST folxl AR
AT R AAAAT AAREY 2 F SPM-99(Wellcome Department of Cognitive
22~24C=2 FA8AA - EA (Synergy®, Neurology, Oxford, UK) Z271318- o] 835} A
Medelec, UK) & ol&3te] &5 AF44 & A5 Wl (realignment) 27 Foll M) 549 1L
of A& RTE AVAF L &5 FLfola] AT AT F 75 A ey Qs A
o 29 39,3008 W A & sk 3YE 3 (coregister) kTt #4712k A=1714] = &3}
3] Wby Al A, A= A AT 0.1 msec, AF Aol ANONAE EAA HA5S 3493, p<0.001
T AEE QAT Y nAlEFo] Setew A A ofu|li S8 R S THO
Y AR stk A A AAkelA T
4 &2 3Hz~3kHz, 71545+ 5 msec/division, 3. 34 Az
715452 5 pV/divisione® A7) 715
AT 1 cm 4ol2 ¥y HATES o]E35to] =7 EAEH L& SPSS/PC windows version 11.5%
3} 10-20 AAFE] FzA 7ol Far|S154 4F o] TAA F974L p<0.05 FELE SFA

ASHA T, 71 SHF AT WEIE C3/CA ol TR BF AT FT0) BE oj8y 1A 23
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P-value
0.714
0.114
0.629
0.286
0.629
0.114
0.114
0.857
0.114

1.53*

=3)

+435.7*

Non-neuropathic
pain (n
333 =

319.2

1.16*

=4)

Neuropathic
+435.9*%

pain (n:
144 =

366.2

patients
* Values are mean = standard deviation.

discrimination (mm)

Vibration
Thermal warm
Thermal cold
Stereognosis
Dermographics
Position
Mechanical
stimulation
Two point
Pin-prick (g)

Table 2. Comparison of somatosensory test between central neuropathic pain and non-neuropathic pain
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TR 17, TS 3} AIA (bulvinar) =9 U5 A3 A7 e dollA 173 o] 22935 St
W1, Ee] 58 W 10| AtH(Table 4). (Table 5, Fig. 1&2).

5. 83F4 MEET ST 770 WE 7154

T Xp7| S8 | g

ojftE AT AF A T AAEE FE APES HiH oA e HEhe SRR
& 7H 4T T w5 olAA A A Y el A 29, % A Al d 23t 7 2 (medial leminiscal
Zr o|AAA T2 el A 29, WHl S ol XA 7 pathway) & E38l 98 74 7443 448 ddt
7k Hdel A 17l g3 "o, 579 A7 of FFAe e - A} olxF AT AR Ay
T T0l 91T 34 T Wl S olx A A4kl st Uk A RE LR BF A4S, a5 R
F3 o) AAG T S A-AA A7 17 o] 4% H Are e, F4, 948 Y Age Ader dd
Atk S &S st ® AGe] MW ATl A7t

Hlo|8S AU A Al 4 AT F g el s 2UWSUH10]. A3 &4 Anpy|
TE 7 4R T IS dAAG A A, 5 A1) 7% FEel Fg Al A% mE W ohye)
AANAAD D, B2 o AAA RN, A5 ol ABAR /1T ARG, B HEF 812 A
A3 A 242 15e] @43 HAx, T4 e ALY &Y el A AT F
A AABT TF0l §lE 31 T &S oA A Eaiiac

Table 3. Comparison of median nerve somatosensory evoked potentials between central neuropathic pain

and non-neuropathic pain patients

Neuropathic Pain Non-neuropathic pain
SEP
Affected Unaffected Affected Unaffected
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.

Thalamic lesion

Neuropathic pain Non-neuropathic pain

Pure VP

VP with dorsomedian
VP with pulvinar

VPL

VPM with dorsomedian

—_— = = =

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

Activated Neuropathic Pain Non-neuropathic pain
cortical area Affected Unaffected Affected Unaffected

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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THE LANSS PAIN SCALE

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 ®)

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 )

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) 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 )

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 )

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





