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Neuropathic Pain: How to Assess and Treat a
Maladaptive Pain Response

Young Hak Roh

Department of Orthopaedic Surgery, Ewha Womans University Mokdong Hospital, Ewha
Womans University College of Medicine, Seoul, Korea

Neuropathic pain is associated with primary lesion or dysfunction of the peripheral
and central nerve systems, affecting up to 10% of the general population. Although
both nociceptive pain and neuropathic pain utilize the same nervous system path-
ways, physiologic differences exist in the pathologic mechanism, clinical presentation,
and treatments. Ectopic activity in primary afferent fibers, excitatory and inhibitory
somatosensory signaling, nociceptive neuron alterations, and central pain modulation
have been implicated in neuropathic pain. These neuropathic mechanisms are associ-
ated with the complexity of symptoms, difficult treatment decisions, and challenging
poor outcomes. Treatment options include pharmacologic (e.g., anticonvulsants, anti-
depressants, lidocaine, N-methyl-D-aspartate antagonist, opioids), physical, psycho-
logical (e.g., cognitive behavioral therapy), or interventional management (e.g., periph-
eral or neuro-axial nerve blockade, spinal cord stimulators, intrathecal medications).
Medication selection should be individualized, considering patients’ symptoms and
potential beneficial or deleterious effects (side effects) on comorbidities. The interven-
tional management of chronic neuropathic pain should be considered for patients
who have not responded to pharmacologic and non-interventional treatments, as an
integral component of a more comprehensive approach. This article presents an over-
view of physiological mechanisms, clinical presentation, and assessment of neuro-
pathic pain, and discusses treatment options for neuropathic pain.
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Table 1. Mechanism-based classification for musculoskeletal pain
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Nociceptive pain

Peripheral neuropathic pain

Central neuropathic pain
(centralized pain with sensitization)

Stimulus

sues nerve
Severity

tissue injury of pathology
Localization

Mechanical damage or inflammation in tis- Damage or dysfunction of peripheral

Proportionate to the nature and extent of ~ Associated with peripheral nerve injury
or pathology

Localized to the area of injury or dysfunction Referred dermatomal or cutaneous dis-

Central disturbance in pain processing

Disproportionate to the nature and extent
of injury or pathology

Diffuse and non-anatomical area

tribution

Description of pain
mechanical irritation, more constant dull
ache or throb at rest

Intermittent and sharp pain with motion or Pain/symptoms with mechanical or
movement provocation that load or
compress nerve tissue

Disproportionate, non-mechanical, unpre-
dictable pattern pain response to multi-
ple nonspecific aggravating factor

Burning, shooting, sharp or electric-shock-like pain & allodynia/hyperalgesia

Pharmacologic therapy Responsive to NSAIDs or analgesics

Clinical setting Contusion, osteoarthrits, cellulitis

Diabetic neuropathy, herpetic neuralgia

Responsive to peripheral and central act- Responsive to neuroactive compounds
ing medications

that affect neurotransmitters in pain
transmission

Complex regional pain syndrome, fibro-
myalgia

NSAIDs, nonsteroidal anti-inflammatory drugs.
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Modulation of spinal activity through excitatory/inhibitory activity

Inflammatory cytokine release, maladaptive cortical/subcortical remodeling, glial cell activation

Pelies
\“{:@ Brain
\ =
Spinal cord

Altered signal modulation, neurotransmitter release, and synaptic transmission

Inflammatory mediator release, glial cell cativition, molecular & gene expression change

) Increased excitability
Dorsal root ganalia

Ectopic discharge

<
N
3

Peripheral nerve

Altered nociceptive sensitivity, transduction and transmission

Ectopic firing, ephaptic crosstalk with sympathetic fibers

Fig. 1. Pathophysiologic mechanism of neuropathic pain.
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! History !

Pain characteristics: intensity (NRS or VAS rasting) and qualities (hot, burning, sharp, stabbing / allodynia, hyperalgesia)
Function impairment: daily activity, sleep, social activity (pain DETECT, DN4, LANSS questionnaire)

Attempted treatment: previous medication history, non-pharmacological tretment, alcohol or substance abuse

A 4

! Physical examination !

Skin examination: skin temperature, color, sweating (autonomic dysfunction), skin change in herpes zoster or diabetes

Neurologic examination: motor weakness, sensory change (allodynia, hyperalgesia), aiminished deep tendon reflexes

h 4

Specific tests !

Quantitative sensory tests: pressure pain thresholds, evaluation of paim modulation
Laser evoked potentials: Ao and C fiber function
Nerve conduction study: large fiber function

Clinical biochemistry: glucose tolerance, thyroid function, vitamin B12 (other cause of neuropathic pain)

Fig. 2. Clinical approach of neuropathic pain. NRS, numeral rating scale; VAS, visual analog scale; DN4, Doleur Neuropathic 4; LANSS,
Leeds Assessment of Neuropathic Symptom and Signs Pain Scale.
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Table 2. Pharmacologic therapy for neuropathic pain

Medications Mechanism

Prescription

Side effects Precaution

Topicals

5% Lidocaine Na channel block

Cream or patch 12 hr on,

Local erythema, itching, rash -

max 3 patches at one time

8% Capsaicin
Gabapentinoids
Gabapentin (Neurontin)

TRPV1 agonist

Pragabalin (Lyrica)

Tricyclic antidepressant

Nortriptyline (Sensival) Monoamine reuptake

inhibition
Amitriptyline (Etravil)

SS(N)RIs

Duloxetine (Cymbalta) Serotonin & noradrenaline

reuptake inhibition

Opioid
Tramadol (Tridol)
amine reuptake inhibitor
u-Opioid agonist
k-Opioid antagonism

Morphine, oxycodone
(Oxycontin, Targin)

Apply for 60 min

Calcium channel @26 ligands Slow titration up to 600 mg PO TID

Start 10-25 mg PO QHS,
max 150 mg

Start 30 mg PO daily,
max 60 mg

u-Opioid agonist and mono-  Start 50 mg PO BID to QID,
max 400 mg

Morphine 0-15 mg/4 hr or as needed

Pain, erythema, itching Diabetic neuropathy

Sedation, dizziness, peripheral
edema

Renal insufficiency

Start at 150 mg PO BID/TID,
max 600 mg

Sedation, anticholinergic Glaucoma

effects (dry mouth),

weight gain
Urinary retention
Cardiac disease

Nausea, abdominal pain, Renal or liver disease

constipation Alcohol abuse

Tramadol use

Nausea, vomiting, constipation, Substance abuse
drowsiness, dizziness

Seizure
Driving impairment

TRPV1, transient receptor potential vanilloid 1; PO, per oral; TID, ter in die; BID, bis in die; QHS, quaque hora somni; QID, quater in die.

ot B o7 AREE AL Qlt}. Selective serotonin reuptake
inhibitors (SSRIs)&= 42+ F9-2A9] FEd F2goly A5
AL GARE A AFHE 550 a3& oA &3, duloxetine hy-
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1. AIZEd(serotonin)S £33 L A-LA13 A9 monoamine
41737‘4%}%§§ monoamined AEHE wt= FLLA|E] 1}
L3k ARgolu yEo g ARkHQl &7 Hlojud W 55
59 A A o, AR HAL A 59 5 A ol 1L
20 Bt 82 59 S5 417 ol oot AIREY FF
T2 U 5 o] Y7 Zas)
i ZHdorsal horn)9] 7§A] FeofA EH|EE endorphins
o|u} enkephalins 52 WS A& 40| 55 429 9 F
Zd‘éfo o} 552 AAA7= 92 sh=dl, 2914 opioid
o} FAFSHA WL}t Hpo A ZHgRith T AFES &
Z}E—J 55 = AA| &5 SHolA opioide] I ASH
v Qlout, oFE B4 98T $59 BAI7F 91 & ATH3TL
A 42 T29 A48 AFHGE TEotA TEAA
N-methyl-D-aspartate (NMDA) receptorg A 243 A
EtYl 59] NMDA-receptor At 542 g 342 xotef Al
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1= A] ottt viZAIF A lidocained FUTOZH Hut
ARl A2t fA5tAA B4 A9 47 552 24T 4 3
CH45]. w4l o] s A&A1717] 9fs) gfehy, 13
1, &2 93ty AAERE AFAAAE AFdot= A7t o,
5 43 T AT PSR op7HA] A mH O Aol Ajt

Zo]TH40].

3. BMH X|=

24 A17 A=< (spinal neurostimulation)?] A% ES| A 72
o] B2 W AT BF A At 2d7HA] A &E L o]
T At Fraohs FES BATHAT]. T 55 FAfolA Ayt o]
A 55 HAa7F ERIHH FFAR1 A=F7] Aol aEE 4=
o A o] A A AR B 96te] 4174 A=l oc-
cipital neuralgiatl postherpetic neuralgia 5 4+ TH4 4173
A 550 a4 o2 ARS-HTH48,49]. Epidural motor cortex
stimulationt repetitive transcranial magnetic stimulation
T FAEE Bl s oE Ay A7) AT AAR &5
g 7tet= A7 AR v 4384 S50l AleEar ok
[44,50].

57 WE baclofen 59 2F= FHYo| Zxgolido] st
AT FAOA FREAORE o] "rtal HIESIA|
gt AR EE =T TEE AR Sl AV E & A
[51]. O]=F A& ]9k 491 @R & morphine¥} ziconotide (se-
lective N-type voltage-gated calcium channel antagonist)
7} 9lo™ ziconotide AHE-I TS QHERIE, 719 A, e
G Y 2ot F7F 59 o] Bard HE QITH52]

a8
AR 52 7189 WAl diZf & RESSHA al et
A= ol gl7] mizel, 4734 S5 Agsl Wriekal 4

o ofN

Koo

al 5%
2Aste] 7|5 AHE SASHs Zo] Fasith 444 1
BeE Y 24} 47 AT ool 4 84 S4L Angiop
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shcul, ol AET BT 5 A Iy FHL ABH B
o] Mgl £go] W}, FEARE UEA, FAUA, F9A.
FaokA|, vlob AEA 5 B3t e w0l Ak,
OHd FPZL Fol7] ol Shte U opA) Foluth gan
7 Sl THE SHAIES BREIA A8 Aol wiekashch. vk
24, 03AE AR 458 A7) 4T 59 BYAR L S5
2, A Y NzEe] A4 B5 2P % oA W
o2 wgo| W MEAY Amo] WA P WA AL,
Auke] FAL, BAARATE, B4 434 5 Bk 44
Azo] w2 % vk 4174 $5o] TSR 49 559 4w
7} Aok 7% A 9 4] A A FEsk FEeA] ],
27]0] 41744 552 A95tn 43402 Belsh Ao Be
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