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Why this matters
Understanding neuropathic pain in SCI
Diagnostics in neuropathic pain in SCI

=

Evidence based treatment of neuropathic pain

* Pharmacological

* Non-pharmacological

5. Wrap up
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1. Why this matters....



| am not sure if | can continue
living like this, | don’t know
where this pain comes from.
My legs are burning every
night, | hardly sleep, and | am

so tired.....



A typical case

Male, 45 years
Polytrauma:

* Traumatic spinal cord injury T10, AIS A
1999

* Fracture scapula, humerus, elbow and
hand

* CIPN

2020: Low back pain

* Removal Osteosynthesismaterial 2020
(Pain)

iy




Annual check-up 2022

Pain in his legs increased

Pain and sensory loss dig 2,3 right
Shoulder pain left

Neck pain

Pain at lesion level increased

Spasticity increased

Depressive symptoms

Insomnia

Social Isolation

Medication: Betmiga, Toviaz, Folhsamen
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Table 1. Characteristics of study participants fn= 549

Charactenstic [» missing |

Prevalence and severity

Female 442 (28.5)
Age, years, median (1K) 32 {42-63)
J Rehabil Med 2016; 48: 197-209 1630 years l29t3.3:|
ORIGINAL REPORT 3145 years 177(24.3)
4660 years S71036.9)
HEALTH CONDITIONS IN PEOPLE WITH SPINAL CORD INJURY: 6175 years 378 (24.4)
SWiSS CONTEMPORARY EVIDENCE FROM A POPULATION-BASED COMMUNITY - 76 years 94 (6.1)
v 2 = : _ .
. R L Years of education [32], median (IQR) 13(12-15)
Pa rapleglc Martin W. G. Brinkhof, PhD'2, Abdul Al-Khodairy, MD?, Inge Eriks-Hoogland, MD, PhD'4, Language, n (%)
Christine Fekete, PhD', Timo Hinrichs, MD'%, Margret Hund-Georgiadis, MD®, (rerman 1,105 71.3)
Resea rCh Sonja Meier, MSc', Anke Scheel-Sailer, MD**, Martin Schubert, MD” and Jan D. Reinhardt, French 376 (24,3
PhD*28, for the SwiSCI Study Group I;J':!'“ 68 (4 4.!| [
1an L
Fr 'Swiss P Re 'SP ’Depulimen f Sciel P f .
e Lm”s"c‘i,‘:’.;ﬁe oo o Pt Swiss Paraplogc Conter, Noth, D of Spors Actiology [15], n (%)
and Medic of Spon i andHeaIm Unih ty of Basel, “REHAB Basel, Basel, "Spinal
Cord Injury Center, Umversl!y Hospnal Balgnsl Zurich, Switzerland and *Institute for Disaster Management and
F Chengdu and Hong Kong Polytechnic University, China
Severity of a health condition problem
Mot existing or Mild or Moderate or Sigmificant or
Raporiing rafe (%, S5% Ci) imifi nf iomal hroni
S II[‘,I[ 74.0 (71 6-T6.2) N o IflS]gll cant m ]'A'.,ql.l.tﬂt DOCASIONE chronic
pqs .3" : T Health condition a [missing] n (%) n %) n (%) n %)
Chranic pain T32(F0.9-T5.4)
Sexual dysfunction B7.5 (64.0-80.5) Spasticity 1436 [113] 374 {26.0) 319(22.2) 109 (27.81 344 (24.0)
e —_— Ll‘hn:-mc: pain 1,445 [ lm] 387 (26.8) 324 (15.5) 305 (21.1) 529 (36.6) |
Bladder dysfunction 64,8 (62 1-67.1) i R e -t : i -
Ninary bract infection 501 (BRE81.8 Bowel dysfunction 1,444 [105] ARE(33.8) 347 (24.0) 324218 297 (20.6)
Sleep 58,8 (50.2.81.3) Bladder dysfunction 1,427 [122] 305 (35.4) 298 (20.%) 248(17.4) 376 (26.3)
Contractures ET.T e 5-53.n Urinary tract infection 1,423 [126] SH2(40.9) 262 (18.4) 32742300 252 (17.7)
Circl i . Sleep disorders 1,456 [493] 6l (41.2) 303 (20.8) 141(23.4) 212 (14.6)
! :m‘" prob . (36.8- . ) Contractures 1,440 [ 104] Ti4 (45.9) 227(15.8) 251(17.4) 258 (17.9)
N ’_'“;"'Em:”r?" M7 (322-37.3) Circulatory problems 1,421 [128] 862 (60.6) 278 (19.6) 169 (11.9) 12 (7.9)
_ Ltonomic dysreflexia 24.7 (26.4-31.1) Pressure sores 1,386 [163] Q05 (65.3) 218 {15.7) 148 (10.7) 115 (2.3}

Injury caused by loss of sensation 26.3 (24.1-28.6) Autonomic dysreflexia 1,417 [132] 1,010471.3) 206 (14.5) 139 (9.8) 62 (4.4)
Respiratory WUHEWE 23.5(21.4-25.8) Injury caused by loss of sensation 1,434 [115] 1057 {73.7) 228 (159 11147.7) kE . f ey
Postural hypotension 21.7(19.6-23.8) Respiratory problems 1,447 [102] 1,107 { T6.5) 171 (11.8) 103 (7.1) 66 (4.6

Haterotopic ossilcation 6.6 (6.4-8.0) Postural hypotension 1,412 [137] 1,106 (T8.3) 154 (13.0) 93 (6.6) (21
Deprassion 15.6 {13.8-17.5) Heteratopic ossification 1,396 [153] 1,304 (%3 4) 49(3.5) 23(L7) 20(1.4)
Coronary heart disease 0.2(7.6-109) Existing health condition diagnosis?
Diabetes G6 (54T 8
Cancer 36 (2 7-4.6) MNo Yes
I T T T T 1 a [missing] (%) n %)
o 20 40 &0 20 100 Depression 1,474 [75] 1,244 (34.4) 230(15.6)
% of persons reporting a health condition problem Caoronary heart disease 1,488 [61] 1,351 (0.8} 137(9.2)
ar an existing health condition diagnosis (%) Diahetes 1,495 [54) 1,397 (93.4) 98 (6.6)

Cancer 1,488 [61] 1,435 (%6.4) 5303.6)

Fig 1. Prevalence of reported health condition problems and existing diagnoses. 95% CI: 95% confidence interval.
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Treatment

Table 1 Participant characteristics, stratified by year of survey.

Spinal Cord (2021) 59:389-397 IbCOb 'liF :\‘\‘
https://doi.org/10.1038/541393-020-00596-z The International Wz 200

Spinal Cord Society S dir

Patient characteristics 2012 2017
Overall sample statistics n (%) n (%)
N individuals 1295 (100.0) 1117 (100.0)
N individuals participating in both 593 (45.8) 593 (53.1)
surveys
Parameniers n (%) n (%)
Gender
Female 369 (28.5) 309 (27.7)
Male 926 (71.5) 808 (72.3)
Age at survey (years)
16-30 110 (8.5) 45 (4.0)
31-45 327 (25.3) 224 (20.1)
46-60 495 (38.2) 407 (36.4)
61-75 298 (23.0) 355 (31.8)
76+ 65 (5.0) 86 (7.7)
Nationality
Non-Swiss 185 (14.3) 176 (15.8)
Swiss 1110 (85.7) 941 (84.2)
Etiology
Non-traumatic 193 (14.9) 212 (19.0)
Traumatic 1102 (85.1) 905 (81.0)
Lesion severity
Paraplegia, incomplete 465 (35.9) 452 (40.5)
Paraplegia, complete 425 (32.8) 324 (29.0)
Tetraplegia, incomplete 261 (20.2) 237 (21.2)
Tetraplegia, complete 144 (11.1) 104 (9.3)
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ARTICLE
)]
SwiSCl 360° Perspective—Results from the Swiss SCI Survey 2017 S
Self-reports of treatment for secondary health conditions: results
from a longitudinal community survey in spinal cord injury
Anne Buzzell®'? - Kamilla Coutinho Camargos "2 - Jonviea D. Chamberlain®?3 « Inge Eriks-Hoogland ®*
Kerstin Hug® - Xavier Jordan® - Martin Schubert®’ - Martin W. G. Brinkhof @'
Self-reports of treatment for secondary health conditions: results from a longitudinal community survey... 393
. 2012 S 2017
Fig. 1 Percentage of treatment Survey 20 ey
P % HC | % HC H : :
for health conditions across Urinary tract | 30 [y Pl \ ; : . .
survey year and health | —— | ———
ccrndition severity. Pel‘Cl.EIltﬂgE Pressure g — - g
of treatment as reported in Respiratory | 0 [ — — s ? i
| —— —
Survey 2012 and Survey 2017 R =R ?—
L Bladder | 31 ————o— S|z -
across health conditions of dysfunction | 27 e 2 ?
A . . a2
increasing levels of severity Chronic pain | 21 E===———m — 2 : ' :
2 ) —
(legt_and barb:, greyscalelcolt}nr m_’ﬁf . — -
version: white/green = "mild or . B
infrequent"; light grey/yellow = spastcly | 2 g
" . " -
moderate or occasional"; dark Girculatory % — ; 33}:
grey/red = "severe or chronic"). Problems | 3 —— 19
!—Iea]t}} condiFions are positioned dysfums",}o"e,.: § —— %
in a hierarchically descending Postural | g0 —— &
. i | ———
order in the percentage of h:etpem:o;:z 3 —— :
treatment rate within the "severe ossification | 2 I oo i
ic" Injury caused 50 ' 67
‘?r Chimmc] ‘]:Jat]e%;ry]-igl{m(?’erst bjssr)éf sensati!o)?'n N aaaa—— 2
in column label "% HC" indicate Seeep | e —_— -
the proportional distribution of problems | B ey 2
. - ithi Autonomic | 50 [Emm—m— 53
reported levels o'f severlq./ within dysrefienia | 3% == %
HCs. For numerical detail see
supplementary Table S2. 0 20 40 60 80 100 0 20 40 60 80 100
Percentage of treatment Percentage of treatment



Who develops pain?

Spinal Cord (2017) 55, 346-354
© 2017 Intemational Spinal Cord Society Al rights reserved 13624393117
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ORIGINAL ARTICLE

Prevalence and associated factors of pain in the Swiss spinal

www.natura comisc

cord injury population

R Miiller'?, MWG Brinkhof'2, U Amet'?, T Hinrichs?, G Landmann?, X Jordan® and M Béchir®

for the SwiSCI Study Group

Table 2 Descriptn istics for pain fre proportions and adjusted proportions (Total N=1549)
Indicator variable Frequency Missing Proportion (%) Adjusted proportion (%P
n n (%) (95% CI) (95% Ci)
Fain in the past week 26(1.7)
Yes 1047 68.7 (66.4-71.0) 689 (66.4-71.2)
No 476 31.2(29.0-33.8) 31.1(28.8-336)
Chronic pain problem in the last 3 months 104 (6.7)
Significant 529 36.6(34.6-39.1) 36.9 (24.3-39.5)
Maderate 305 21.1{19.1-23.3) 21.0(18.9-232)
Mild 224 15.5(13.7-17.4) 156 (13.7-17 6)
No a7 26.8(24.6-29.1) 265 (24.3-289)
Mean pain severity™"/mean (s.d.): 5.8 (2.0 42 (4.0)
Severs pain (NRS: 7-10) 410 40.8 (37.8-43.9) 406 (37.5-43.7)
Maderate pain (NRS: 4-6) 436 43.4 (40.346.5) 436 (40.4-46.6)
Mild pain (NRS: 1-3) 15_9 15.8(13.7-18.2) 159 (13.7-18.3)
Type of pain®4/mean (s.d.), range: 2.1 (1.2), 1-7 12(L1)
Musculoskeletal pain 766 71.4(68.6-74.0) 711 (6B.2-738)
Meurapathic pain beneath lesion level 455 42.4 (39.545.4) 416 (38.6-44.7)
Visceral pain 276 25.7 (23.2-284) 253 (22.7-28.1)
Due to spasm 253 236(21.1-26.2) 235 (20.1-26.2)
Meurapathic pain at lesion level 214 19.9(17.7-22.4) 198 (17.5-22.4)
Meuropathic pain above lesion level 133 12.4(10.6-14.5) 12.3 (10.4-14.5)
Other pain 10_3 10.0 I8.d—l2.9 10.5 9.8—12.6)
Pain location®/mean (s.d.), range: 3.5 (2.0}, 1-12 21{2.0
Back/spine 583 54.3 (51.3-57.3) 54.6 (51.4-57.6)
Shoulder 546 50.9 (47.9-53.9) 50.0 (46.9-53.1)
MNeck 463 43.2 (40.2-46.1) 432 (40.2-456.3)
Wrristhands 7 28.6 (26.0-31.4) 28.0 (25.4-30.9)
Ankle jointfoot 266 24.8(22.3-27.5) 26.0 (23.3-288)
Hip{s) 263 24.5(22.0-27.2) 253 (22.7-28.1)
Bottam 255 23.8(21.3-26.4) 238 (21.3-26.6)
Knegls) 217 20.2(17.9-22.7) 215 (19.0-24.2)
Elbow 138 12.9(11.0-15.0) 125 (10.6-14.6)
Mo musculoskeletal pain 38 3.5 {2.6-4.8) 3.3(2.4-45)
Other pain location 115 10.7 (9.0-12.7) 11.0(9.2-13.1)

Abbreviations: Cl, confidence infenal; NRS, numeric rating scale.

Praperticn comected for non-respanse.

*Proportion and adjusted propertion refers to all individuals who indicated having pain in the past week (n=1047).
7.

“Mean pain severity is based on all individuaks who indicated hawving pain in the past week (n=1047).

*More than cne sslectionispecification possible.

Severe chronic pain

Uindarepresanted | (Chemapresented
Gender

Male
Female -

Age at questionnaline

%
Age 16-30 - {i)

Age 3145
Age 46-60
fge &1 or older

Lesion type
Paraplegia incomplete: -
Paraplega complete -
Tetraplegia incomplete -
Telmplega complete

Efiology
Traumatic -
MNoriraumatic

Time since injury
Lass than 5 years
B=15 years

16-25 years
26 ar mone yaars -

*i—;&——;ﬂ——*#—r}——

T T T T T T T T ¥ T

S0 40 30 20 10 0 10 20 30 40 50
Marginal difference (%)

Gigure 1 Marginal prediction of the dstnbution of participants ower the
wdinal levels of chronic pain for demographee and lesion parameaters.
sshimates are at mean valees for other parameters wsing the stereotype
ogrstic regression model in Table 3. Open symbols indicate the reference
ategory for each parameter; solid symbols and ermor bars the percent
lifference with 95% confidence interval for other parameter classes.



Pain Types after Spinal Cord Injury

Pain unrelated to a
central neurological disorder
(e.g., pre-existing pain)

Pain related to a Central neuropathic pain
central neurological
disorder

Visceral
pain

Overuse pain

Musculoskeletal
pain

AARHUS
/ NP UNIVERSITY
Rosner J., Finnerup N., Raj S. Benzon s Pain

ﬂl‘? Management (in press)
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2. Understanding neuropathic pain in Spinal Cord
Injury



Neuropathic pain after Spinal Cord Injury?

Pain caused by a lesion or disease of the (central) somatosensory nervous system. IASP Definition

Descending Tracts (Motor) Ascending Tracts (Sensory)

Doral Columns
( Fine touch, Propioception,
Vibration)

Lateral Corticospinal
Tract (Motor)

Lateral Spinothalamic Tract
(Pain, Temperture)

Ventral Corticospinal

Tract (Motor) Ventral Spinothalamic Tract

(Light touch)

iy



Mechanism of neuropatic pain

Rosner et al. Page 36

Lesion or disease of the central somatosensory nervous system

ctal Page 37 ‘

p » A@ . Sensitization; deafferentation; neuro-immune interactions;
: L/’ e disinhibition; genetic factors; ion channel dysregulation;
L, o neuro-endocrine factors; maladaptive network plasticity
A i

l

>hanisms Neuronal hyperexcitability spectrum

- Increased neuronal Spontaneous
2 — ) e s
responsiveness neuronal activity
Input-dependent l \ 11 Input-independent
enotypes  Evoked pain Spo‘nt;a‘n,agus;pgih
(allodynia, hyperalgesia) (ongoing, intermittent)

RosnerJ, de Andrade DC, Davis KD, Gustin SM, Kramer JLK, Seal RP, Finnerup NB. Central
neuropathic pain. Nat Rev Dis Primers. 2023 Dec 21;9(1):73. doi: 10.1038/s41572-023-00484-9.

41.? PMID: 38129427; PMCID: PMC11329872.



(Central) Neuropathic Pain

Central neuropathic pain Central neuropathic pain Central neuropathic pain
associated with stroke and associated with thoracic associated with multiple
brain stem involvement spinal cord injury sclerosis

Spontaneous Pain Evoked Pain

. Sensory abnormalities

B Prainful area

Rosner et al., Nature Reviews Disease Primers (2023)



Ascending Tracts (Sensory)

Male 35, Motor Cycle acciddent

v 4

P Doral Columns

'~ (Fine touch, Propioception,
A Vibration)

Lateral Spinothalamic Tract
) (Pain, Temperture)

Ventral Spinothalamic Tract
(Light touch)

Balgrist

Universitatsklinik

iy

Prof. Dr. med. Dr. rer. nat Patrick Freund



Progression of neuropathic pain after Spinal Cord Injury

Rosner et al Page 42
"Window of opportunity’ for chronic pain prevention
]
Acute phase Recovery and/or reorganization Chronic phase
) T ; G B ‘ |
Acute pain Evoked pain + Spontaneous pain

(allodynia, hyperalgesia)

Dysaesthesia

Sensory b : S
abnorasalitics Screening for neuropathic pain signs and symptoms

Clinical —4+-yf-=-=ccccccccccaa- .
threshold ;

Sensory loss

Time since injury

Rosner, J., de Andrade, D. C., Davis, K. D., Gustin, S. M., Kramer, J. L. K.,
Seal, R. P, & Finnerup, N. B. (2023). Central neuropathic pain. Nature
reviews. Disease primers, 9(1), 73. https://doi.org/10.1038/s41572-023-
00484-9
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3. Diagnhostics in Spinal Cord Injury related neuropathic pain
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Neuropathic pain classification in Spinal Cord Injury

Spinal Cord (2012) 50, 413-417
& 2012 International Spinal Cord Society All rights resened 1362-439312

waww_nature.comise

ORIGINAL ARTICLE

International Spinal Cord Injury Pain Classification:
part |. Background and description

TN Bryce!, F Biering-Serensen®, NB Finnerup®, DD Cardenas*, R Defrin®, T Lundeberg®, C Norrbrink?,

J$ Richards®, P Siddall’, T Stripling!'®, R-D Treede!!, SG Waxman'?!3, E Widerstrom-Noga'?, RP Yezierski'®
and M Dijkers!

Spinal Cord (2012} 50, 404-412
& 2012 Internationdl Spinal Coed Society All rights reserved 1362-4333112

iy

wnw.nafure com/sc

ORIGINAL ARTICLE

International Spinal Cord Injury Pain (ISCIP) Classification:
Part 2. Initial validation using vignettes

TN Bryce!, F Biering-Serensen?, NB Finnerup®, DD Cardenas®, R Defrin®, E Ivan', T Lundeberg®,

C Norrbrink’, J§ Richards®, P Siddall®, T Stripling'?, R-D Treede'!, SG Waxman'?, E Widerstrém-Noga'?,
RP Yezierski'* and M Dijkers!

Tier 1: Pain type

Nociceptive pain

Tier 2: Pain subtype

Musculoskeletal pain

Tier 3: Primary pain source and/or
| pathology (write or type in)

e.g2.. glenohumeral arthnts, lateral
eprcondylitis, comminuted femur
fracture, quadratus lumborum muscle
spasm

Visceral pain

e.g., myocardial infarction, abdominal
pain dee 1o bowel impaction,
| cholecystitis

Other nociceptive pain

e.2., autonomic dysreflexia headache,
migraine headache, surgical skin

" Neuropathic pain

i i('ilk" l\lvll\

At level SCI ;\nh

mcison
+— -

¢.£., spinal cord compression, nerve

root compression, cawda equina
compression

Below level SCI pain

¢.2., spinal cord ischemia, spinal cond
compression

Other neuropathic pain

e.g., carpal wnnel syndrome,
trigeminal neuralgia, diabetic
polyncuropathy

Unknown pain

¢, 2., fibromyalgia, Complex Regional
Pain Syndrome type 1, interstitial
cystitis, imtable bowel syndrome




Assessment of neuropathic pain

Spinal Cord (2021) 59:529-537 ISCoS

hitps:/fdoi.ong/10.1038/541393-021-00616-6 The International l“. [

Spinal Coed Society ~

ARTICLE

Assessment of neuropathic pain after spinal cord injury using
quantitative pain drawings

Jan Rosner®'? - Robin Liitolf ©' - Pascal Hostettler® - Michael Villiger® - Ron Clijsen (9® - Erich Hohenauer 3> -
Marco Barbero® - Armin Curt’ - Michéle Hubli’

Received: 6 August 2020 / Revised: 17 January 2021 / Accepted: 22 January 2021 / Published online: 16 February 2021
© The Auther(s) 2021. This article i published with open access

Abstract

Study design Clinimetric cross-sectional cohort study in adults with paraplegic spinal cord injury (SCI) and neuropathic

pain (NP).

Objective To assess the reliability of standardized quantitative pain drawings in patients with NP following SCIL.

Setting Hospital-based research facility at the Spinal Cord Injury Center. Balgrist University Hospital, Zurich, Switzerland.

Methods Twenty individuals with chronic thoracic spinal cord injury and neuropathic pain were recruited from a national

and local SCI registry. A thorough clinical examination and pain assessments were performed. Pain drawings were acquired

at subsequent timepoints, 13 days (IQR 7.8-14.8) apart, in order to assess test-retest reliability.

Results The average extent [%] and intensity [NRS 0-10] of spontaneous NP were 11.3% (IQR 4.9-35.8) and 5 (IQR 3-T7),
i Pai En ent_inter-spesi ili i ion efficient (0 06 g

AN C L_E bhoeed _exoe AlEr- S100 b i QLTE

loss quantified by light touch and pinprick sensation was associated with larger pain extent (rppe = —0.
Flight wouch = —.64, p<l].l]|].

Conclusion Assessing pain extent using quantitative pain drawings is readily feasible and reliable in human SCI. Relating
information of sensory deficits to the presence of pain may provide distinct insights into the interaction of sensory deaf-

ferentation and the development of neuropathic pain after SCL

iy

Assessment of neuropathic pain after spinal cord injury using quantitative pain drawings 533

! Number of individuals

12

10

Fig. 2 Average NP distribution across all individuals (n = 20). The color bar represents the frequency of NP, with dark colors indicating the
most frequently reported arcas of pain. Pain was most often reported within the lower limbs corresponding to the L2-LS and S1 dermatomes.



Grading system for central neuropathic pain

Rosner et al.

nl'

Page 40
Clinical reasoning Central il L lesion or dik
I5 the: lesion or disease
reported to be associated 1
with neuropathic pain? ?
Clinical reasoning History
Is the reported pain Representative constellation of
distnibution consistent with symptoms and a temporal and spatial No Unlikely to be central
the lesion or disease? relationship with the lesion or di hic pain
Neuroanatomically plausible pain
distribution
Yes l
Possible central neuropathic pain
Clinical note Examination Differential diagnosis
Sensory loss is generally Pain is associated with sensory signs in Exclusion of other pain
( ol . +
present but allodynis may be the same neuroanatomicelly - e.9. P
the only finding at bedside distribution pain, pre-existing pain
examination | )
Yes l
Probable central neuropathic pain
Clinical note Confirmatory tests
Direct anatomical or surgical Diagnostic test confirming a lesion or
evidence is sufficient disease of the central somatoeensory
nervous system explaining the pain
Yes l
Pain is fully compatible with

Cotisconismaspeicpin BRI

Fig. 5 |. Grading system for central neuropathic pain.
A grading system is used to attain different levels of diagnostic certainty for central

neuropathic pain (CNP)'?7. If reported symptoms are temporally associated with the

lesion or discase and align with the anticipated neuroanatomical pain pattern, the presence
of neuropathic pain is possible. To advance to *probable’, a neurological examination

needs to detect somatosensory abnormalities such as loss of sensation or hypersensitivity.
Importantly, differential diagnoses such as musculoskeletal pain must be ruled out at this
stage. Once a lesion within the central somatosensory nervous system is confirmed and other
types of pain excluded, the definite CNP level is reached.

Jan Rosner, Shirvalkar, P., & de Andrade, D. C. (2024).
Neuropathic pain - A clinical primer. International review of
neurobiology, 179, 41-65.
https://doi.org/10.1016/bs.irn.2024.10.014



The role of Neuroimaging and Neurophysiology

Project Lead: PD Dr. Michéle Hubli

Maladaptive plasticity and sensitization processes within the spinal cord, brainstem and brain are believed to
contribute to the development and maintenance of neuropathic pain after SCI. While a variety of subjective
tools to assess signs of such sensitization processes exist (i.e., psychophysics), an objective approach is still

lacking in humans.

For decades, the structural and functional connection between the nociceptive and autonomic nervous system
is known. Hence, this project targets pain-autonomic interaction as a surrogate marker for sensitization at
spinal and brain levels. Beyond state-of-the-art pain phenotyping, we test autonomic responses to noxious

heat and pinprick stimuli measured by electrodermal activity, blood pressure, heart rate, and pupil dilation.

A) Neurocimaging B) Neurophysiology C) Pain-autonomic interaction

&

\ CHEPs habituation Sympathstil: skin responses

SSR habituation

Pupillometry

vIPAG

Heat

stimulus. Cardovascular parameters

Heart rate

E) Clinical assessment

Blood pressure

D) Psychophysics
Pinprick
stimulus

9.9% a_;,;& e
g Numaric pain
z ur i .
0.4% E ‘ ratings [NRS] Pain rating
n o * ]
~ 0.3% g N
Temporal summation of pain Ofiset analgesia
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ImagiNg SPInal cord injury and assessing its

pREDictive Value - the INSPIRED study -

Project leader: Prof. Dr. Patrick Freund

T2*-w MRI at C2-C3 cervical level

T2-w MRI at stenosis level

\ ) ]



Pain in a bio-psychosocial context

Health condition

Body functioning &
structures

— Participation

Personal factors

Environmental factors Eﬁ/@ :! ;

kY
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Schmerzen bei Patienten mit
Querschnittlihmung

G. Landmann, E.-C. Chang, W. Dumat,
A. Lutz, R. Miiller, A. Scheel-Sailer,
K. Schwerzmann, N. Sigajew & A. Ljutow

Osterreichischen Schmerzgesellschaft
und der Schweizerischen Gesellschaft
zum Studium des Schmerzes

Der Schm“e"rmz

ISSN 0932-433X
Volume 31
Number 5

Schmerz (2017) 31:527-545
DOI 10.1007/500482-017-0250-x

psyc und
ggf. auch anderer Verfahren
Nozizeptiver Schmerz
- Medikamente - Verbesserung der
- sensorimotorische Aktivierung Funktionsfahigkeit
- interventionelle Schmerztherapie - Physiotherapie
- Ergotherapie
- Rolistuhlanpassung
- Medikamente
Spastikassoziierter Schmerz
- Schmerzbewaltigung \ apie
- Entspannungstherapie - Medikamente
- Beriicksichtigung psychologischer ‘ - Spastikpumpe
und sozialer Faktoren
O
Operative Therapien
. P: des
Systems
- Syringomyelie
. und -ablative Verf:
Abb.3 4 Ubersicht Gber die Moglichkeiten therapeutischer Ansitze
Psychosoziale Faktoren
- personenbezogene Faktoren und af: kénnen die Sc und die
<c h dul
Ebene Gehirn l
- Deafferenzierung
- kortikale Reorganisation Ebene Thalamus
- maladaptive Neuroplastizitat % e
- Deafferenzierung
/ - thalamokortikale Dysthythmie
Ebene Hinterhorn
- Verdnderungen von
und
- Spontanaktivitit von
Ebene Riickenmark Hinterhornneuronen
- maladaptive Neuroplastizitat - Gliaaktivierung
- Gliaaktivierung mit zentraler - Freisetzung von Chemokinen,
Sensibiliierung inflammatorischen und
- Schmerzgenerator rostral der anderen Substanzen
Lasion ~ - zentrale Sensibilisierung
- Spontanaktivitit und Obererreg-
barkeit des spinothalamischen /
Trakts
- Disinhibition ‘\
- Einfluss der sensorimotorischen
Aktivitat auf neuroplastische Periphere Ebene
Prozesse {Nervenwurzel/Nerv)
- Spontanaktivitat

- periphere Sensibilisierung
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die zur
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4. Treatment of Neuropathic Pain in Spinal Cord
Injury
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Pharmacological Treatment

Volume 175, 2024, Pages 403-430

International Review of Neurobiology

Chapter Twelve - Clinical pharmacology of

neuropathic pain

Jan Rosner ®® & B Nadine Attal %, Nanna B. Finnerup ®¢

Faclitation

database

Richtlijnen

Review for Dutch Guideline
(October 2025)

12 RCT’s

Mostly on anti-epileptic
medication , anti-
depressiva, morfin,
lidocain

Adverse effects

M?I‘WMF()H“HL‘ . der

ntitét nach IASP und ISCIP

( Nozizeptiv
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Seit> 5 Jahren nicht aktualisiert, Leitinie wird zur Zeit !
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oder logien (2.8.
Soweit mglich, Ausschaltung oder kausale Therapie der Ursache/Tri a
zB. are Gabe von ien (->Spastik) oder von (2> - und/oder UAW Opiate)

2 Opiok +/- Nicht-Opi

Mit Monotherapie beginnen.
Autidarung Ober Wirkmechanismus, UAW-Profil und Wirklatenz.

3. +/- Nicht-Oy

Einsatz von Nicht-Oy
+ 2.B. Paracetamol 3 x 500-1000 mg/d (max. 60 mg/kg KG)
+ 2.B. Metamizol: 1-4 x 500 mg/d (max. 4 g/d)

Nach Bedarf und zu jeder Zeit
*  Ko-Analgetika (2.B. Antidepressiva).
. O‘pnaunde(anmaseoorQSmeseNzuudma‘ itend und
nach strenger Risiko-Nutzen-Abwagung (Obstipation!!).
+ Beachtung fehlender Zulassungen und/oder Risiken im Einsatz

bestimmter Wirkstoffe:
- 2.B. Langzeittherapie und potenzielie Leukopenie bei
Metamizol.

+  Pregabalin: 150 m/d in 2-3 Einzelgaben, ggf. bis max. 600 mg/d

9. bis max. 3600 mg/d.
2. Antidepressiva (SNRUTCA)
+ Duloxetin: 1x30 oder 60 mg/d, bis max. 2 x 60 mg/d
+ Amiriptylin: ab 1x 25 mg/d, bis max. 150 mg/d
Wirksame Dosis bel 150 mg/d (3 x 50 mg) beschrieben

+  Tramadol ab3 x50 my/d
Wirksame Dosis bis 400 mg/d beschrieben
Im Falle unbefriedigender Schmerzreduktion
Individuelle Evaluierung folgender Optionen:
+ Wechsel der Monotherapie (2.B. von Pregabalin auf Gabapentin)
. 8.
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Use and Experienced Effectiveness of Non-Pharmacological
Treatments for Chronic Spinal Cord Injury Related Pain

Cross sectional survey (n=371)

Table 3.4: Perceived effect of currently used non-pharmacological treatments

/8% reported past or current use N () : +-
. Conventional treatments
of non-pharmacological treatments Massage (1=27) 1370 21(17.8) 5185
Physiotherapy (n=107) 0 7 (6.7) 62 (59.6) 35(33.7)
Physical exercise (n=64) 4(6.3) 3(4.6) 34 (56.7) 19 (31.7)
TENS (n=10) 0 1(11.1) 7(77.8) 1(11.1)

CAM treatments

DRUGS — THE HEALTH CARE SOLUTION Homeopathy (n=5) 0 0 3 (60.0) 2 (40.0)
Medicinal cannabis (n=8) 0 1(12.5) 7 (87.5) 0
Non-medicinal cannabis (n=9) 0 1(11.1) 4 (44.4) 4 (44.4)

Supplements (n=18) 0 8(53.3) 7 (46.7) 0

Drugs, the only choice

Abbreviation: TENS, Transcutaneous Electrical Nerve Stimullion; CAM, Complementary an
Alternative Medicine.
* _: negative effect +/-: no effect, +: moderate effect, ++: good'N
Totals differ from table 3.3 as not all participants described perceived effect

Fear of addiction

Increased dose

Side-effects| | P

Cruletall) Spinal Cord Med. 2024 May 2:1-9.

g Y Physical activity

) | Mental strategies

Research Papers

“But I know what works” - patients’ experience of spinal cord
injury neuropathic pain management

Monika Lofgren &% & Cecilia Norrbrink
Pages 2139-2147 | A

Accepted 01 Mar 2012, Published online: 18 Apr 2012

I"P 6 Cite this article https://doi.org/10.3109/09638288.2012.676146




Non-Pharmacological treatment
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Movements and exercise
4 observational studies (n=7-18)
* No GRADE possible due to lack of comparative studies

e  Weak recommendation

Massage and Manipulation

* 2 Studies comparing different treatments, no control group
* Quality of evidence very low

. Neutral recommendation

TENS
 2RCT’s
 Bothclinically relevant difference

* Quality of evidence very low, risk of bias and imprecision
* Neutralrecommendation

g




Acupuncture

e 2 studies comparing with waiting list or massage
* No clinically relevant effect
* Quality of studies very low

e Neutral recommendation

Extended reality

3 studies

Inconsistent results

Quality of evidence very low
(more studies coming)

Neutralr mmendation

Psychological treatment
6 RCT’s

Direct + effect pain, after 3 months no effect
Quality of evidence very low

Weak recommendation

iy




Transcranial stimulation

1 RCT & 1 review (8 studies included)

The pooled data show a mean
difference of -1.35 (95%CI -2.06 to -
0.64) (Figure 1) and a mean difference
of -1.34 (95%CI -2.46 to0 -0.21) in favor
of transcranial stimulation (Figure 2).
This difference is considered clinically
relevant

Neutral recommendation: low quality
evidence gives an indication for a
possible effect

iy

Intervention Control Mean Difference Mean Difference
Study or 5Subgroup  Mean 5D Total Mean 5D Total Weight |V, Random, 35% CI 1%, Random, 95% CI
1.1.1 tDCS
Fregni, 2006 2,62 2.02 11 685 2,81 & 5.3% -4.23 [-6.78, -1.58]
Soler, 2010 5.3 2.8 10 6.6 1.9 10 7.2%  -1.30[-3.30, 0.70) —
Thibaut, 2017 5.39 2.44 16 5.5 1.65 17 100% -0.11[-1.54,1.32] —
Yeh, 202 5 —

1 1.81 6 447 1.14 L) 8.2% -0.62 [-2.40, 1.16] ]
Subtotal (95% Cly 43 39 30.7%  -1.32 [-2.86, 0.21) e

Heterogenelty: Tauw® = 1.50; Chi’ = 7.93, df = 3 (P = 0.051; I = 62%
Test for overall effect: 2 = 1.69 (P = 0.09)

1.1.2 rTMS or iTES

Kim, 2023 iTBS 3.1 0.94 11 5.6 1.03 & 12.6% -2.50([-3.49, -1.51] —_—

Kim, 2023 rTMS 2.7 0.95 1 56 1.03 5 l2.1% -2.90 [-3.98, -1.82] —_—
Nardone, 2017 6,17 1.21 6 6.67 1.37 L 9.8%  -0.50 [-1.96, 0.96] B
Sum, 2019 1.43 0.54 11 2.61 0,52 & 15.4% -1.18 [-1.70, -0.66] -
Yilmaz, 2014 5.37 3.5 9 562 2.76 7 4.1%  -0.25 [-3.32, 2.82] —
Zhao, 2020 4.71 .69 24 512 1.12 24 15.4%  -0.41 [-0.94, 0.12] T
Subtotal (95% C1) 71 54 69.3% -140 [-2.26, -0.54] L
Heterogeneity: Tau® = 080, Chi' = 25.91, df = 5 (P < 0,0001); F = 81%

Test for overall effect: 2 = 3.18 (P = 0.001)

Total (95% €I 114 93 100.0% -1.35 [-2.06, -0.64] -
Heterogenelity: Tau® = 0.78, Chi’ = 33.91, df = 94P < 0.0001); F = 73% 4 + 5 i P
Test for overall effect: 2 = 3.73 (P = 0.0002)

Fawors intervention Favors control

Test for subgroup differences: Chi* = 0.01, df = 1 (P = 0.93), F = 0%

Figure 1: The effect of transcranial stimulation on pain (VAS, NRS) immediately post-intervention.
Z: p-vaiue of the pooled effect; df: degrees of freedom,; [2: statistic heterogeneity; Cl: confidence interval.

Intervention Contral Mean Difference Mean Difference
Study ar Subgroup Mean 5D Taotal Mean 5D Total Weight IV, Random, 95% CI IV, Randam, 95% CI
131 1DCS
Fregnl, 2006 - 1b days 326 2.29 11 7.2 1.59 [+ 17.9% -394 [-3.80, -2.04) —
Soler, 2010 - 24 days 5.0 23 10 6.8 1.8 13 18.3% 0.70 [-2.51, 1.11) —_—
Thibaur, 2017 - 3 moaths 5.2¢ 2.18 16 622 2.1 17 21.1% 1.00 [-2 45, 0.45) —_—
Yeh, 2021 - 4 weeks 5.60 2.86 b 629 3481 1] 0% 0.63 [-4.44, 3.18) S —
Subrotal (95% CI) 43 i 653% -168[-3.31, -0.04] -l
Heterogeneiy: Tau® = 1.65; Ch = 7.94, of = 3 IF = 0.05); ¥ = 62%
Test for averall effect Z = 2.00 (P = 0.05)
1.3.2 rTMS
Mardone, 2017 - 1 month 6.5 L38 b B.E3 L34 B 2l.1% -0.33[-1.E7 l.21) ——
Yimaz, 2014 - 6 weeks 537 3.5 9 6.62 0.92 7 13.6%8 -1.25 [-3.64, 1.14) —_—
Subtotal (95% C1) 15 13 34.7% =060 [-1.89, 0.69] -
Heterogeneity: Tau® = 0,.00; Chi' = 0,40, 0f = 1 (F = 0,33} 1 = 0%
Test for overall effect: £ = 091 (F = 0.36)
Total (95% CI) 58 52 100.0% -1.34 [-2.46, -0.21] -
Heterogeneity: Tau' = 0.94; Chi' = 9.29, df = 5 (F = 0.08); I' = 50% _:_,r _": i "‘
Test for overall effect: Z = 2.33 (P = 0.02) i Fawors intervention Favars contral
Test for subgroup differences: Chi® = 102, df = L 1P = 0.31], IF = La&%

Figure 2: The effect of transcranial stimulation on pain (VAS, NRS) at follow-up (16 days-3 months).
Z- p-vaiue of the pooled effect; dft degrees of freedom; [2: statistic heterogeneity; Cl: confidence interval.



Cannabis

No studies
Strong negative recommendation

Therapeutic use in spasticity?
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Dorsal Rhizotomy

1. Systematic Reviews, Meta Analyses, Cochrane Collaboration A
SC RE Professional
SPINAL CORD INJURY RESEARCH EVIDENCE 2. Randomized Controlled Trials (RCT)

About SCIRE v Evidence Modules v o

Strong Evidence

3. Quasi Experimental With Control Group

4. Pre-Post Designs,
Non- randomized, Observational

5. Case Studies, Surveys,

' Anecdotes, Qualitative Research

[ sememnesaen | Dorsal Rhizotomy

Conclusion

There is level 2 evidence (from one prospective controlled trial, one pre-post study, and
seven case series studies: Falci et al. 2002; Chun et al. 2011; Sindou et al. 2007; Spaic et al.
1998, 2002; Rath et al. 1997; Sampson et al. 1995; Bashold et al. 1990; Friedman & Nashold
1986) to support the use of the DREZ surgical procedure to reduce pain post SCI. It may be

that some populations (segmental pain) are more likely to benefit from this procedure.

o) .



Broader Evidence

Pharmacotherapy and non-invasive neuromodulation for
neuropathic pain: a systematic review and meta-analysis

Crosshark

Nadia Soliman®, Xavier Moisset*, Michael C Ferraro, Daniel Ciampi de Andrade, Ralf Baron, Joletta BeltonT, David L H Bennett, Margarita Calvo, m
Patrick Dougherty, lan Gilron, Aki) Hietaharju, KoichiHosomi Peter R Kamerman, Harriet Kemp, Elena K Enax-Krumova, Ewan McNicol,

Theodore] Price, Srinivasa N Raja, Andrew 5 CRice, Blair H Smith, Fiona Talkingtont, Andrea Truini. Jan Vollert, Nadine Attal*, Nanna B Finnerup*,

Simon Haroutounian®, NeuP5IG Review Update Study Group

* Lancet Neurology 2025

* Review and meta-analysis

* 313 RCT’s, 40.000 participants

* DM, HIV, Herpes, Stroke.....

* Efficacy, Adverse Effects, Feasibility,

Accesibility and Costs

15 studies evaluated rIMS at several targets,
predominantly the primary motor cortex (12 studies). For
rTMS at the primary motor cortex (M1), the combined
NNT (six comparisons) was 4.2 (95% CI 2.3-28.3),
estimate of effect (14 comparisons) SMD 0-9 (0-4-1-4)
and NNH (12 comparisons) was 651- 6 (34-7—<). Removal
of an outlier increased the NNT by 36% to 6-6
(3-67-31-97) and decreased SMD by 15% to 0-8 (0-3-1-3;

Daily dosages and dose regimen™ Recommendation

Strong recommendation for use

a2b-ligands Gabapentin 1200-3600 mq in three divided doses First line
Gabapentin ER 1200-3600 mg in two divided doses
Pregabalin 150-600 mg in two divided doses
Mirogabalin 10-30 mg in two divided doses

SNRIs Duloxetine 60-120 mg once a day First line
Venlafaxine 150-225 mg once a day or in two divided doses

Tricyclic antidepressantst 25-150 mg once a day or in two divided doses First line

Weak recommendation for use

Second line for peripheral neuropathic pain

Lidocaine 5% plasterst 1-3 plasters to the painful area for up to 12 h per day

1-4 patches to the painful area for 30-60 minwith a minimal application Second line for peripheral neuropathic pain
interval of 60 days

Usually 0-075% one to three times per day

Capsaicin 8% patchest
Capsaicin creami§ Second line for peripheral neuropathic pain
Botulinum toxin type At
rTMS (10-20 Hz targeting M1)§  1200-3000 pulses per session

Opioids§9 Usually «120 mg morphine equivalent in two divided doses
Tramadaol 200-400 mg in two extended releases or three divided doses

Third line for peripheral neuropathic pain
May be used in selected patients
May be used in selected patients

50-300 units to the painful area every 3 months

Drugs pertaining to the same drug class are presented in alphabetical order. ER=extended release. NA=not applicable. *Initiate systemic drugs at low doses, titrating slowly.
Consult product information for precautions and contraindications. 1TCAs are not recommended in older adults because of their anticholinergic and sedative side effects and
increased potential risk of falls.* An increased risk of sudden cardiac death has been reported for doses over 100 mgfday. tRecommended for people living with peripheral
neuropathic pain in a localised area, which can be covered by the allowed number of capsaicin 8% patches or lidocaine 5% plasters. This locally applied treatment may be
appropriate as first line treatment in vulnerable patients (eq, older adults or peoplewith multiple diseases, or in cases of polypharmacy). §Change from the 2015
recommendations: capsaicin cream, previously inconclusive, is now second-line, particularly if capsaicin 8% patches are not available, with a weak recommendation;
tramadol, previously second-line, is now grouped with opioids and recommended as third-line with aweak recommendation; rTM Swas not evaluated in 2015. 4in patients
wha have not responded to other reasonakie treatments, within the shortest possible duration of use.

Table 2: First-line, second-line, and third-line recommendations for the drugs or drug classes or neuromodulation treatments for neuropathic pain based
on the GRADE classification

Panel: First-line, second-line, and third-line
recommendations for the drugs or drug classes or
neuromodulation treatments for neuropathic pain with
inconclusive recommendations or recommendations
againstus based on the GRADE classification

Implications of all the available evidence

This systematic review underscores the modest efficacy of many
pharmacological treatments for neuropathic pain, possibly
influenced by the heterogeneity of underlying mechanisms and

Inconclusive evidence for use™
= (Carbamazepine-oxcarbazepinet

- Lacosamide participant phenotypes in clinical trials. Neuromodulation
- La trigi . - -
e techniques, emerging as alternatives, demand larger sham-

- Selective serotonin reuptake inhibitors
= Transcranial direct current stimulation

controlled trials to address uncertainties surrounding their long-
. §;::§ff;$g§‘:,“;§:§ff;:a' nerve stimulation term efficacy and safety. The recommendations highlight the
- Topiramate need for shared decision making, prioritising patient autonomy
Recommendations against use and preferences when tailoring treatment strategies. Health-care
. 523;2’21?‘“ professionals should adapt these guidelines to their specific
L e contexts, accounting for the cost, accessibility, and feasibility of
treatments. Further research, including for combination

iy

table 1; appendix p 77). There was low certainty of
evidence.

T i 2 onclusive due to insufficient
i listed PP 23-43. tFor trigemi these. g 9 . .
:;;:l o + Iung—(e;m e et theraples, IS necessary to opLimise OUtComes and improve the

4 L lgia (300 o
doses) this drug may be of benefit

quality of life for individuals with neuropathic pain. 33



N euromo d u lat i on é E%chrane Trusted evidence. | [t
; ibrary '

Better health.

Cochrane reviews ¥ Searching for trials ~ Clinical Answers ~

Ihre Browsersprache ist Deutsch.
Sie konnen |hre bevorzugte Sprache auf jeder Seite oben einstellen. Dann sehen Sie iibersetzte Cochrane Reviews in der gews

Sprache auf Deutsch umstellen

Cochrane Database of Systematic reviews  Review - Intervention @ Freeaccess

15 Studies, 908 participants

Implanted spinal neuromodulation interventions for chronic pain in
adults

& Neil E 0'Connell, Michael C Ferraro, William Gibson, Andrew SC Rice, Lene Vase, Doug Coyle, Christopher Eccleston
Authors' declarations of interest

Version published: 02 December 2021 Version history

. . L3 https://doi.org/10.1002/14651858.CD013756.pub2 &
High Risk of Bias

SCS Sham Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [0-400] SD[0-100] Totsl Mean[0-100] SD[0-100] Totsl Weight IV.Random.35% CI[0400]  V.Random. S5%CI[0400] A B C D EF
1.1.1 Conventional SC5
Hriek 2017 38 253 10 837 188 0 67% -2380[-4347 , -433] —_—
‘Sokal 2020 418 178 [ 542 122 8 76% 12402054, 4.74] —t
Tjepkema-Clocstermans 2016 52 42 W 2 05 20 o1% 10.00[-2.90, 23.90) .
Subtotal (35% CI) 36 234% 788 [28.14, 12.38] -
. Heterogeneity: Tau®= 246.32; Chi"= 877, df=2 (F=0.01): = TT%
Very low evidence that SCS may not S
1.1.2 High frequency SCS
AbKaisy 2012 (1) 451 187 g 483 245 3 a1% -320[2458, 18.16] —
- . - - - AbKaisy 2018 {2) 122 193 8 483 245 8 59% 161D [-37.83, 5.73] 1
rovide clinically important benefits izt BosoloBomoiEomma o
’ Hrigk 2017 429 258 10 837 100 10 85% -20.80[-4000, 0.81] —
Femuchoud 2013 428 3 435 171 33 11e% 080[£.15,7.3] +
‘Sokal 2020 517 14 & 5 122 5 6% 2301716, 12.5] —t
Subtotal (35% CI) 73 T3 448% 4311029, 167] *
ity Tau™= 0.00; Ch = 4 44, df =5 (P=0.40); F=0%
Test for overal effect: Z= 1.41 F=0.16)
1.1.3 Burst 5C5
Kriek 2017 43 23 ] 837 180 9 5% 15.70[-37.03, 8.53] ——
Schu 2014 a7 B W @ Moo A% -38.00 [52.08, -19.92] ——
' Sokal 2020 827 133 L] 542 122 8 88% -1.50[-15.94 , 12.94) ——
Ve rS e e Ct S Tiepkema-Cloostermans 2016 40 242 20 42 205 20 1% 2001580, 11.90) —
. Subtotal (85% C1) 55 55 31.8% A338[-30.09, 3.34] >
Heterogeneity: Tau®= 218.77; Chi° = 12,88, & = 3 (F = 0.005), F = T8%
Test for overal efiect: Z= 1.57 (F=0.12)
Total (35% CI) 164 164 100.0% 8734567178 +
Heterogeneity: Tau®= 87.80; Ch™= 28.31, df = 12 (F= 0.005); F = 58%
Test for oversl effect: Z=2.45 (F=0.01) i T )

]
Test for subgroup differences: Chi*=1.08, df=2 (P =0.59). F=10% Favours SC5 Favours Sham

) )



Where does this leave us.....

Pharmacological Treatment

* Treatment should be based on reccomendation in
guidelines

Non-pharmacological Treatment

* Very limited evidence of low quality

Presicion Medicine:
Use guideline where applicable
Diagnosis: Phenotyping

Diagnosis and treatment within ICF-Framework

e =

Shared-desicion making

iy




Our clinical case

g

Pain in his legs — spasticity related pain
(UTIl/Obstipation/Haemorrhoids)

Spasticity increase — UTI’s and obstipation
Bowel problems — Obstipation, gallstones

Pain in his right fingers —CTS

Shoulder pain left — Supraspinatus tendinopathy
Tired- lack of sleep, anaemia

Depression- pain/sleep/job

Trouble sleeping — spasticity/depression/job
Social Isolation — sleep/depression







Our clincal case

e Shoulder- Physio and NSAIR

* CTS: Brace

* Spasticity/sleep//neuropathic pain:
— Optimize bowel management

—Mydocalm at night for 2 weeks (did not
want Gabapentin or antidepressive
Medication)

* Depression/Fatigue:
—Iron suppletion
—Change Job

iy

Rehab Cycle

Assessment
- ICF Assessment Sheet
ICF Categorical Profile

Evaluation Assignment
ICF Evaluation Display ICF Intervention Table

Intervention
ICF Intervention Table




5. Wrap up

1. Epidemiology: Pain in spinal cord injury is frequent but not
all painis neuropathic pain

2. Diagnosis: Key to diagnosis is a good history and clinical
examination within the ICF Model

3. Evidence for treatment is low

4. Treatment

e Personalized medicine in ICF Model

e Patient centered care

* Evaluation of treatment with Rehab Cycle

g
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