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Abstract
Neuropathic pain develops as a result of a lesion or a disease in somatosensory nerve system.
It can develop over one-half of the patients with spinal cord injury (SCI). It can be classified
into 3 categories as follows: pain below the level of lesion, at the level of lesion and above the
level of lesion. In these patients, treatment is directed to available symptoms, findings and
underlying mechanisms. The most commonly used agents include antidepressants,
anticonvulsants and opiates. In the present manuscript, we will provide literature data about

the effects of these agents on neuropathic pain observed in patients with SCI.
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Introduction

Neuropathic pain develops due to a lesion
or disease of the somatosensory nerve
system. It occurs over 50% of the patients
with spinal cord injury (SCI) (1,2). The
patients suffer from a sharp, throbbing and
burning pain. Neuropathic pain can be
classified into 3 categories in the context of
localization of lesion in patients with SCI.
a) Pain below the level of lesion: Pain is
experienced at diffuse and local regions
with sensorial denervation below the level
of spinal injury. b) Pain at the level of
lesion: The pain is located at normal
margins of adjacent 2-4 segments at the
level of injury or at denervated band. c)
Pain above the level of lesion: Pain is
experienced at the preserved regions with
sensorial innervations above the level of
spinal injury (3,4).

Frequently, the management of
neuropathic pain is challenging and
requires a distinct approach than

nociceptive pain (5). The goal of the
therapy should be to relieve available
symptoms and signs, and it should be
directed to underlying mechanisms. The
majority of the recommended drugs are
adjuvant analgesics in which analgesia is
not  primary indication, including
antidepressants,  anticonvulsants  and
opiates (5,6).

Antidepressants

Tricyclic antidepressants are frequently
used in the management of pain disorders.
Their therapeutic activity is based on the
inhibition of presynaptic norepinephrine
and serotonin reuptake (7). In addition,
these agents antagonize N-methyl-D-
aspartate receptors (8). They also have
antagonistic  effects on cholinergic,
histaminergic, alpha-1-adrenergic  and
seratonergic receptors (6).

There are studies regarding amitriptyline, a
tricyclic antidepressant, in the management
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of neuropathic pain seen in patients with
SCI. In a randomized, double-blinded,
placebo-controlled study, no improvement
was reported by 6-weeks amitryptilline
therapy (10-125 mg per day). This
outcome was attributed to low dose of
amitryptilline and inadequate assessment
of neuropathic pain (9). In another
randomized, double-blinded, placebo-
controlled study, the effectiveness of
amitryptilline was compared to placebo
and gabapentin. A moderate effectiveness
was found only in a subgroup of patients
with depressive symptoms, which was
linked to antidepressant activity of
amitriptyline  (10).  Adverse effects
developed in both studies, including dry
mouth, constipation, aggravated spasticity
and dysuria (11). In conclusion, it has been
suggested that amitriptyline is effective in
only depressive patients in the context of
pain management after SCI (12).
Trazodone, a selective serotonin reuptake
inhibitor, has less anti-cholinergic and
cardiovascular adverse effects when
compared to non-selective amitriptyline. It
was failed to show a significant
effectiveness in the management of SCI-
related burning sensation and paresthesis in
a double-blinded, placebo-controlled study
(13). In a randomized, double-blinded,
placebo-controlled study on duloxetine, a
selective serotonin-norepinephrine
reuptake inhibitor, a significant
improvement was detected in allodynia,
while no significant improvement was
demonstrated in tactile and pressure pain
as well as pain intensity (14).

Anticonvulsants

Although gabapentin is an analogue of
gamma-amino butiric acid (GABA), an
inhibitory neurotransmitter, it has been
found that it has no effect on GABA
receptors. It exerts its effects by
modulating synthesis and release of GABA
in brain; high affinity for -calcium
channels; inhibition of sodium channels;

and alteration in neurotransmitter levels
(6).

In a prospective, randomized, double-
blinded, placebo-controlled study on
gabapentin including 20 patients with SCI,
it was found that gabapentin decreased the
pain frequency and intensity as well as
improved quality of life. In that study,
gabapentin was titrated up to 3600 mg per
day (15). In another  prospective,
randomized, double-blinded, placebo-
controlled study, 7 patients were included.
A significant decrease was found in pain
intensity and burning sensation, while no
significant difference was found in other
pain parameters. In that study in which
gabapentin dose was escalated up to 1800
mg per day, the negative outcome was
attributed to smaller sample size and low
maximum dose titration (16). Gabapentin
was not found to be more effective than
placebo in a randomized, double-blinded in
which amitryptilline, gabapentin and
placebo were compared (10). In these
studies, the most frequent adverse effects
imncluded somnolence, asthenia, dizziness,
gastrointestinal disorders, dry mouth,
weight gain and peripheral edema (11).
Pregabalin is GABA derivative which is
related to gabapentin in structural manner;
thus, it has close pharmacological profile
and similar anticonvulsant and analgesic
activity with gabapentin. The predominant
mechanism of action is to decrease release
of neurotransmitters such as glutamate,
substance P and calcitonin gene-related
peptide by binding presynaptic calcium
channels. This attenuates neuronal hyper-
excitability @ and  causes  abnormal
synchronization. Thus; anticonvulsant,
analgesic and anxiolytic activity occur (5).
In a multi-center, placebo-controlled study
on 137 patients with SCI by using 150-600
mg per day pregabalin, it was found that
pregabalin was effective in neuropathic
pain and caused improvement in sleep,
anxiety and general health status of the
patients. The most commonly observed
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adverse effects included mild to moderate
somnolence and dizziness (17). In another
randomized, double-blinded, placebo-
controlled study on 40 patients, a clinically
significant decrease in pain and an
improvement in health status were
observed by pregabalin (150-600 mg per
day). The most frequent adverse effects
were dizziness, reduced intellectual
performance, somnolence and nausea. The
incidences of these adverse effects were in
a range from mild to moderate and no
significant difference was found between
treatment groups regarding adverse effects

(18).

In a double-blinded, placebo-controlled
study, 20 patients with SCI were treated by
valproate  (600-2400 mg per day).
However, no significant improvement was
found in chronic central pain. Dizziness
was observed in 4 patients, while
gastroenteritis occurred in one patient after
2-weeks treatment (19). In a randomized,
double-blinded, placebo-controlled study
on lamotrigine, it was found that
lamotrigine  (200-400 mg per day)
improved pain exclusively in a subgroup of
patients with incomplete SCI. Vast
majority of the patients well tolerated
lamotrigine, while cutaneous rash occurred
in one patient (20). In a randomized,
double-blinded, placebo-controlled study
on levetiracetam, an anti-epileptic agent,
including 36 patients, it was found that
there was no significant decrease in
neuropathic pain and spasm intensity after
SCI (21).

Opiates

The studies on effectiveness of opiates in
neuropathic pain in SCI patients are
limited. Morphine, an opium derivative,
exerts its analgesic effect by binding and
activating mu receptor (12). In a double-
blinded, placebo-controlled study, it was
found that morphine (0.3 mg/kg) decreased
the affective component of pain (22). In

another double-blinded, placebo-controlled
study, it was found that morphine (9-30 mg
per day) decreased  brush-induced
allodynia, while it had no effect on other
stimulated pain such as mechanical or
thermal allodynia/hyperalgesia (23). In a
double-blinded, placebo-controlled study,
it was reported that alfentanyl markedly
decreased persistent and stimulated pains
(24). In a study in which the effectiveness
of high (8.9 mg per day) and low (2.7 mg
per day) doses of the potent opioid
levorphanol were evaluated, the decrease
in the intensity of neuropathic pain by high
dose was found to be significant when
compared to low dose. However, higher
complication rates including personality
disorders, fatigue, confusion and dizziness
was found in the high dose group (25).

Conclusion

The neuropathic pain in patients with SCI
is an important complication which has a
significant impact on function and quality
of life. It seems that gabapentin and
pregabalin are the most effective agents
among those used in the treatment.
Amitriptyline, a tricyclic antidepressant,
can be recommended in patient having a
depression component. Care should be
taken to use opiates in the treatment of
chronic pain such as neuropathic pain due
to its addiction potential and adverse
effects, which are effective in the
management of acute pain. In patients with
SCI, there are limited numbers of studies
evaluating management of neuropathic
pain; thus, further studies are needed in
this 1ssue.

References

1. Henwood P, Ellis JA. Chronic
neuropathic pain in spinal cord injury: The
patient’s perspective. Pain Res Manage.
2004;9(1):39-45.

2. Gore M, Brix Finnerup N, Sadosky A,
Tai KS, Cappelleri JC, Mardekian J,

32



Review

International Journal of Basic and Clinical Studies (IJBCS)
2013;2(2): 30-34. Surucu HA et al.

George Rice C. Pain-related
pharmacotherapy, healthcare resource use
and costs in spinal cord injury patients
prescribed  pregabalin.  Spinal  cord.
2013;51(2):126-133.

3. Masri R, Keller A. Chronic pain
following spinal cord injury. Adv Med
Biol. 2012;760:74-88.

4. Calmels P, Mick G, Perrouin-Verbe B,
Ventura M. Neuropathic pain in spinal
cord injury: identification, classification,
evaluation. Ann Phys Rehabil Med.
2009;52(2):83-102.

5. Finnerup NB, Jensen TS. Clinical use of
pregabalin in the management of central
neuropathic pain.Neuropsychiatr Dis Treat.
2007;3(6):885-891.

6. Irdesel J. Treatment of neuropathic pain.
Turk J Phys Med Rehab. 2005;51:6-15.

7. Chan HN, Fam J, Ng BY. Use of
antidepressants in the treatment of chronic
pain. Ann Acad Med Singapore.
2009;38(11):974-979.

8. Eisenach JC, Gebhart GF. Intratechal
amytriptyline acts as an N-methy-D-
aspartate antagonist in the presence of
inflammatory hyperalgesiain rats.
Anesthesiology. 1995;83(5):1046-1054.

9. Cardenas DD, Warms CA, Turner JA,
Marshall H, Brooke MM, Loeser JD.
Efficacy of amitriptyline for relief of pain
in spinal cord injury: results of a
randomized  controlled  trial.  Pain.
2002;96(3):365-373.

10. Rintala DH, Holmes SA, Courtade D,
Fiess RN, Tastard LV, Loubser G.
Comparison of the effectiveness of
amitriptyline and gabapentin on chronic
neuropathic pain in persons spinal cord
injury. Arch Phys Med Rehabil
2007;88(12):1547-1560.

11. Attal N, Mazaltarine G, Perrouin-
Verbe B, Albert T. Chronic neuropathic
pain management in spinal cord injury
patients. What is the efficacy of
pharmacological treatments with a general
mode of administration? (oral, transdermal,

intravenous). Ann Phys Rehabil Med.
2009;52(2):124-141.

12. Teasell RW, Mehta S, Aubut JA et al.
A systematic review of pharmacologic
treatments of pain after spinal cord injury.
Arch Phys Med Rehabil. 2010;91(5):816-
831.

13. Davidoff G, Guarracini M, Roth E,
Sliwa J, Yarkony G. Trazodone
hydrochloride in the treatment of
dysesthetic pain in traumatic myelopathy: a
randomized, double blind, placebo-
controlled study. Pain. 1987;29(2):151-
161.

14. Vranken JH, Hollmann MW, van der
Vegt MH, Kruis MR, Heesen M, Vos K,
Pyl AJ, Dijkgraaf MG. Duloxetine in
patients with central neuropathic pain
caused by spinal cord injury or stroke: a
randomized, double-blind, placebo-
controlled trial. Pain. 2011;152(2):267-
273.

15. Levendoglu F, Ogun CO, Ozerbil O,
Ogun TC, Ugurlu H. Gabapentin is the first
line drug for the treatment of neuropathic
pain in spinal cord injury. Spine.
2004;29(7):743-751.

16. Tai Q, Kirshblum S, Chen B, Millis S,
Johnston M, DeLisa JA. Gabapentin in the
treatment of neuropathic pain after spinal
cord injury: a prospective, randomized,
double-blind, crossover trial. J Spinal Cord
Med. 2002;25(2):100-105.

17. Siddall PJ, Cousins MJ, Otte A,
Griesing T, Chambers R, Murphy TK.
Pregabalin in central neuropathic pain
associated with spinal cord injury: a
placebo-controlled  trial. Neurology.
2006;67(10):1792-1800.

18. Vranken JH, Dijkgraaf MG, Kruis MR,
Van der Vegt MH, Hollmann MW, Heesen
M. Pregabalin in patients with central
neuropathic pain: a randomized, double-
blind, placebo-controlled trial of a flexible-
dose regimen. Pain. 2008;136(1-2):150-
157.

19. Drewes AM, Andreasen A, Poulsen
LH. Valproate for treatment of chronic

33



&% JBCS

7~ ISSN:2147-1428

Review

International Journal of Basic and Clinical Studies (IJBCS)
2013;2(2): 30-34. Surucu HA et al.

central pain after spinal cord injury. A
double-blind cross-over study. Paraplegia.
1994;32(8):565-569.

20. Finnerup NB, Sindrup SH, Bach FW,
Johannesen IL, Jensen TS. Lamotrigine in
spinal cord injury pain: a randomized
controlled trial. Pain. 2002;96(3):375-383.
21. Finnerup NB, Grydehoj J, Bing J,
Johannesen 1L, Biering-Sorensen F,
Sindrup SH, Jensen TS. Levetiracetam in
spinal cord injury pain: a randomized
controlled trial. Spinal Cord.
2009;47(12):861-867.

22. Kupers RC, Konings H, Adriaensen H,
Gybels JM. Morphine differentially affects
the sensory and affective pain ratings in

neurogenic and idiopathic forms of pain.
Pain. 1991;47(1):5-12.

23. Attal N, Guirimand F, Brasseur L,
Gaude V, Chauvin M, Bouhassira D.
Effects of IV morphine in central pain: a
randomized placebo-controlled  study.
Neurology. 2002;58(4):554-563.

24. Eide PK, Stubhaug A, Stenehjem AE.
Central dysesthesia pain after traumatic
spinal cord injury is dependent on N-
methyl-D-aspartate receptor activation.
Neurosurgery. 1995;37(6):1080-1087.

25. Rowbotham MC, Twilling L, Davies
PS, Reisner L, Taylor K, Mohr D. Oral
opioid therapy for chronic peripheral and
central neuropathic pain. N Engl J Med.
2003;348(13):1223-1232.

34



