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| Abstract |

Since the earliest descriptions of pain related to injury of the nervous system, it has been
recognized that the characteristics of this type of pain differ markedly from those of pain due
to nonneural tissue damage. Later as new analgesics were developed, it became clear that
neurogenic pain was very often refractory to these drugs. Recently neuropathic pain is defined
as “pain initiated or caused by a primary lesion or dysfunction in the nervous system.” In-
flammatory reaction and neuropathic pain are often considered to be distinct entities. The
development of neuropathic pain involves not only neuron but also inflammatory cells, che-
mokines, and glial cells. Treatment of neuropathic pain is difficult and frequently unrewarding.
The basic principles are (I the identification and elimination of the underlying pathologic
mechanism that maintains central sensitization; ¢ the use of nonsteroidal anti-inflammatory
drugs to reduce peripheral sensitization and modulate the activity of nociceptors; @ the use of
tricyclic antidepressants to induce sleep and decrease lancinating and burning neuropathic pain;
@ a trial of gabapentin, pregabalin, lamotrigine and topamax; & the use of lidocaine patch for
intractable trigeminal neuralgia; & sympathetic blockade for complex regional pain syndrome
while patients are stick sympathetically maintained; ¢7» dorsal column stimulation; ) intrathecal
therapies including morphine, clonidine, and GABA; agonists when other less invasive therapies
have failed. In this article we reviewed the role of peripheral inflammation for development of
neuropathic pain, diagnosis, and new opportunities for treatment of neuropathic pain, especially
focused on medical treatments with antiepileptics and antidepressants.
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Figure 1. Sensory pathway of pain. (Adapted from Gottschalk A, et al. Am Fam Physician 2001; 63: 1981)
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Table 1. Classification of neuropathic pain by anatomical location
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Table 2. Neuropathic pain: underlying mechanisms. (adopted from

and etiology Attal N, et al. Acta Neurol Scand 1999;173: 12-24)
Peripheral Central Peripheral mechanisms Central mechanisms
Traumatic and surgical Stroke Membrane hyperexcitability Membrane hyperexcitability

nerve injury

Plexus avulsion Multiple sclerosis

Amputation Spinal cord injury
Trigeminal neuralgia Syringomyelia
Postherpetic neuralgia Myelopathies
Compression (e.g. cancer) Spinal cord

compression (e.g. cancer)
Polyradiculitis
Neuropathies
Diabetic neuropathy
HIV-associated neuropathy
Cancer related neuropathy
Other polyneuropathy
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Table 3. Description of chronic pain syndrome

Sign/symptom Description
Spontaneous symptoms
Dysesthesias Distortion of any sense, especially of the sense of touch.
An unpleasant abnormal sensation produced by normal stimuli.
Paresthesias An altered sensation often described as burning, tingling, or pin pricks. Not a pain.
Srimulus-evoked symptoms
Allodynis A condition in which pain arises from a stimulus that would not normally be experienced as
painful.
Hyperalgesia A greater-than-normal sensitivity to pain that may result from a painful stimulus or a lowered
pain threshold.

Table 4. Stepwise pharmacologic management of neuropathic pain (NP). (adopted from RH Dworkin, et al. Pain 2007: 132: 237-251)

Step 1
Assess pain and establish the diagnosis of NP; if uncertain about the diagnosis, refer to a pain specialist or neurologist
Establish and treat the cause of NP; if uncertain about availability of treatments addressing NP etiology, refer to appropriate specialist

Identify relevant comorbidities (e.g., cardiac, renal, or hepatic disease, depression, gait instability) that might be relieved or
exacerbated by NP treatment, or that might require dosage adjustment or additional monitoring of therapy

Explain the diagnosis and treatment plan to the patient, and establish realistic expectations

Step 2

Initiate therapy of the disease causing NP, if applicable

Initiate symptom treatment with one or more of the following:

o A secondary amine TCA (nortriptyline, desipramine) or an SSNRI (duloxetine, venlafaxine)

® A calcium channel a2-d ligand, either gabapentin or pregabalin

e For patients with localized peripheral NP: topical lidocaine used alone or in combination with one of the other first-line therapies

e For patients with acute neuropathic pain, neuropathic cancer pain, or episodic exacerbations of severe pain, and
when prompt pain relief during titration of a first-line medication to an efficacious dosage is required, opioid analgesics or
tramadol may be used alone or in combination with one of the first-line therapies

Evaluate patient for non-pharmacologic treatments, and initiate if appropriate

Step 3

Reassess pain and health-related quality of life frequently

If substantial pain relief (e.g., average pain reduced to 63/10) and tolerable side effects, continue treatment

If partial pain relief (e.g., average pain remains P4/10) after an adequate trial (see Table 3), add one of the other first-line medications

If no or inadequate pain relief (e.g., < 30% reduction) at target dosage after an adequate trial (see Table 3), switch to an
alternative first-line medication

Step 4

If trials of first-line medications alone and in combination fail, consider second- and third-line medications or referral to a pain
specialist or multidisciplinary pain center

TCA: tricyclic antidepressant, SSNRI: selective serotonin and norepinephrine reuptake inhibitor
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Table 5. Commonly used drugs for the treatments of neuropathic pain

Diagnosis and Treatment of Neuropathic Pain 3o

Medication Index Benefit Maximum  Duration Major side effect Precautions
dose for initial
observation
Secondary TCA  + Depression, insomnia 150 mg/d 6~8 wk Sedation, dry mouth,  Cardiac disease
blurred vision glaucoma
weight gain,
urinary retention
Duloxetine ++ Depression 60 mg bid 4 wk Nausea Hepatic dysfunction
renal insufficiency
Gabapentin ++ Sleep disturbance 3~8 wk Sedation, dizziness, Renal insufficiency
little drug interaction peripheral edema
Pregabalin ++ Sleep disturbance, 600 mg/d 4 wk Sedation, dizziness, Renal insufficiency
anxiety little drug peripheral edema
interaction
Topical lidocaine ++ No systemic side 3 patches/d 3wk Local erythema, rash  None
effect
Oxycodone + Rapid onset 180 mg/d 4~6 wk Nausea, vomiting, History of substance
constipation abuse driving
dizziness, drowsiness in initiation
Tramadol + Rapid onset 400 mg/d 4 wk Nausea, vomiting, History of substance
constipation abuse seizure
dizziness, drowsiness, disorders, with
seizure TCA or SNRI
HEEY S8 TH Ao 4he o AW B5g AT 5 g
WAL o] 9IAL T ol B0l MAHITHA 2173 ABEY S8 =0l T HE|

(where is the lesion?) 5

]
T HAlE ¥ TV
(what is the type of lesion?)o]th(5), o] 9]
B9 o= H83 4 gk, WA ApAg

5o TR BRABAG FFAEA ] 3‘
(topographic) T8} gdatelof gt} Exl= 2

22073708) A 22 &

W7 o] 5o AT AIRE

o2 Qo] glojo} e},

B 3te] 174 53] o A
A8 71Ek AR AV AB Bk Table 3)
A WA B 48 A7)
A

bone scan), 2} 2]AA| <4

;o T

s 2z

=

.
21735}

Aleh= F-9foll Z2to]
A% olut 553 (hyperal-

o] %
SH31aL 37 FFAF ZAK3 phase-

ol 2HE), Pt A

R N =
A5 el 4% A B 55 0 Be 17

4 53] W 714
4302 A msfelo} s,
8- 9A7L AL S Fgo] 240 HH?JW 8%
2 7% F9ste] ok B3} gk B 27
D
Ae)E2l A)sh ekAlo] ArjA 0w Bastths Hg 12l

B}
Wy 52 Aol A45e A8 A, £5] A
Ferol ok 8, 89, 72 9 v 55 ol
o] %= comorbidityE 2+ o]af|gla £A|5H= AL
1z}o] 2 7ol w9 S Q3 cH(Figure 2~4)(Table 4, 5).
AA7IA] 217878 Tl e A 55 72 dxA1A ol
U 53 AAHNA 0|82 B & ZH(gabapentin,
4 A 714 1A
o

wakelo] ek,

pregabalin, lidocaine &)ou W<l
(TCA, duloxetine, o}HA &) 5

tistelargslxl 1143



[
M= Minn YK - Kim SM

‘ Neuropathic pain ‘

‘ Surgical treatments ‘

‘ Medical treatment ‘

‘ Nerve block ‘

‘ Membrane stabilizing agents

‘ Drugs potentiating of dorsal horn inhibition ‘

Anticonvulsants Corticosteroids
Oxcarbazepine
Carbamazepine
Phenytoin
Valproate
Pregabalin

Gabapentine

Antiarrthtymics
Lidocaine patch
Mexiletine

Figure 2. Algorithms of treatments of neuropathic pain.
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Figure 3. Comorbidity of neuropathic pain.
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Figure 4. Comorbidity of neuropathic pain.
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