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At Level of  Lesion

Below Level of  Lesion

NeP and other Positive Sensory Dysfunctions
Spontaneous symptoms

Spontaneous 
pain

Persistent burning, intermittent shock-like or lancinating 
pain

Dysesthesias Abnormal unpleasant sensations e.g. shooting, burning
Parasthesias Abnormal, not unpleasant sensations e.g. tingling

Stimulus-evoked symptoms
Allodynia Painful response to a non-painful stimulus e.g. warmth, 

pressure, stroking (with brush)
Hyperalgesia Heightened response to painful stimulus e.g. pinprick, cold, 

heat
Hyperpathia Delayed, explosive response to any painful stimulus



Positive Symptoms, e.g. Negative Symptoms, e.g. 

Each patient may have a combination of  symptoms
that may change over time (even within a single etiology)

Dysesthesia
Paresthesia

Spontaneous pain

Hyperalgesia
Allodynia

Hypoesthesia / anesthesia

Hypoalgesia / analgesia 
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ID Pain Questionnaire 

Management
Multi-disciplinary                                         

e.g. 
Multi-modality                                          

e.g.
Physicians / Surgeons                                                                                     
(e.g. neurologists, rehabilitation 
specialists, neurosurgeons, 
orthopedics) 

Drugs (mono / combination) for 
pain and other comorbidities (e.g. 
anxiety)

Anesthetists Physical (e.g. TENS, acupuncture), 
Psychotherapy (e.g. cognitive 
behavioral therapy, life-style 
redesign)                               
Patient group

Health Care Professionals                                                       
(e.g. Nurses,  PT, OT,  Social 
worker, clinical psychologist)

Surgery  / Stimulation – deep 
brain and motor cortex stimulation



Pathophysiology Pharmacology 
Peripheral Mechanisms Carbamazepine

Lamotrigine
Lidocaine / mexilitine

Oxcarbazepine
Topiramate

TCAs

Peripheral neuron
hyperexcitability

(peripheral sensitization)

Central Mechanisms
Loss of

inhibitory controls

Central neuron 
hyperexcitability 

(central sensitization)
Gabapentin (GBA)
Lamotrigine 
Levetiracetam
Oxcarbazepine
Pregabalin (PGA)

Ca2+
Dextromethorphan
Ketamine
Methadone
Memantine

NMDA

Alpha adrenergic agents
Opioids
SNRIs
SSRIs

Tramadol
TCAs

Na+

NE/5HT
opioid receptors

General Recommendations for NeP 
1st Line 
TCA / SNRI, PGB, GBA, topical lidocaine for local Peripheral NeP
2nd Line
Opioids, Tramadol
3rd Line
AEDs (e.g. CBZ, LMG),  mexiletine
4th Line
Refer to Pain Specialist / Multidisciplinary pain center

Current guidelines for NeP are based mostly on trials for 
peripheral NeP, may not be applicable to NeP / SCI 

Dworkin RH. Pain. 2007;132:237-251



RCT for SCI NeP
Drugs n,   Duration Design Results

1. Amitriptyline ( </=150mg) 22,   8 wks Crossover +
2. Trazodone (50-150mg) 19,   6 wks Parallel -
3. Sodium Valproate (600-2400mg) 20,   3 wks Crossover -
4. Gabapentine
a. </=3600mg
b. </=3600mg
c. </=1800mg

20,   8 wks
22,   8 wks
7,   4 wks 

Crossover
Crossover
Crossover

+
-
-

5. Lamotrigine (200-400mg) 22,  9 wks Crossover - /+** ? 
6. Pregabalin
a. 150-600mg
b. </=600mg* 

137,  12 wks 
21,  4 wks

Parallel 
Parallel

+
+

7. Mexelitine (450mg) 11,  4 wks Crossover -
8. IV Lidocaine (5mg/kg over 30min)* 10,  6 hrs Crossover + 
* Study consisting of  CP of  different etiologies    ** posthoc analysis with + results on incomplete SCI with allodynia

?

Amitriptyline vs GBA in Chronic NeP with Spinal Cord Injury 
N=38 (RCT, double blind, cross over) 

Amitriptyline 
(max:50mg tds)

GBA
(max: 1200mg tds)

Placebo
(Diphenhydramine)

Week 1-4 (titration up)

Week 5-8 (maintenance)

Week 9 (titration down)

Week 10 (wash out)

Primary Outcome: Visual Analogue Scale 
Arch Phys Med Rehabili 2007



Results

p= 0.061 p= 0.035

p= 0.97

Results



Dropout Rates

Results



Title PGB in Central Pain associated with Spinal Cord Injury  

Author / 
Country

PJ Siddal et al. Neurology 06; 67:1792-1800. Australia

Sample size 
/ Drugs

N= 137; 70 PGB 150-600mg/d  vs  67 placebo

Design RCT, 12 weeks

Outcome Primary: Mean Pain Score on Visual Analogue Scale on last 7 
days  (Pain diary)
Secondary:
Responder rate, MPQ-SF, Sleep Scale, 
Anxiety and Depression Scale, Global measure of  Change

Baseline Characteristics



Results

Pain, Sleep, Anxiety

Side Effects

14 (20%)6 (9%)



General Recommendations for NeP in Spinal Cord Injury
1st Line 
TCA or, PGB
2nd Line
Combinations:  TCA + PGB 
Consider GBA
Opioids / Tramadol for strong nociceptive component 
3rd Line
LMG,for incomplete injury with mechanical allodynia 
4th Line
Refer to Pain Specialist / Multidisciplinary pain center
Consider IV Lidocaine as rescue therapy 

Attal N et al. Annals of  Phy & Rehab 2009;52:124-141
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