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Etiology and Mechanism of Neuropathic Pain

Department of Oral Medicine, Schoo! of Dentistry, Wonkwang university
Wonkwang Dental Research Institute
Hyun Dae Lim, DDS, PhD.

Neuropathic pain is caused by functional abnormalities of structural lesions in the peripheral or central nervous system, and
occurs without peripheral nociceptor stimulation. Trigeminal neuropathy always pose differential location difficulties as multiple
diseases are capable of producing them: they can be the result of traumatism, tumors, or diseases of the connective tissue,
infectious or demyelinating diseases, or may be of idiopathic origin. There are a number of mechanisms described as causing
neuropathy. They can be described as ectopic netve activity, neuroma, ephatic trasmission, change of sodium channel expression,
sympathetic activity, central sensitization, and alteration in central inhibition systems. More than I mechanism may be active to
create individual clinical presentations. In order to provide better pain control, the mechanism-based approach in treating
neuropathic pain should be familiar to physicians.
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ol5oRict, /oIt Ae= FApmict thefsin vt
A4 & (neuropathic pain)& FAEZAT AU EAel THESHA] ofert e B e
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I. X MY 559 Aol Z+{trigeminal nerve root) Ex= H|QIFeF ARt
(Etiology of trigeminal & ol AR FFh stefe] A E= A A
neuropathic pain) o osf olxtA o= WY} EF {9, 71wA 4

o, HESAA Haet 22 AA & ReERy

obizaro] Holo A E ArRFAIAEZ0] A

1. ¥(Trauma) =
R =
AL 9 417 WS (trigeminal neuropathy) WIHe R ARE 3t AR F Y52 A2t
S 9N 4 Qe B2 Q0150 glou} M &3 Bl(numbness)U $5& SIS A Z4up] E4ko g
o 2E FH9) 40%4 Yehte QAHARLY b 4= itk Aol ke = IS A
YA &Aholt}, tiFEe] AT AR ZL A4S FHete] ARIARI A &4 3 s
T eeF, 53] 3kt Al 3uhA] LA E vepd BIAY AEETE 4o 4= Sk, ol F9] A4l

oh U A4 AL S SNRAAT QA A
9 QoA Uehdet, P 4% 8 HoR

o) AufE= g ol AEHF
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A yepdtial BuElQict ofE 3R giRES 4 & BYdA AdE, HgdAd a4 F(non~
= 5 1270€E Hol Ao Bole At 0.5% A traumatic anésthesia}o} EAHoln ol Hsx
L9 Al RZbolAHparaesthesia)o|yt chokst Ao w2 A A== 2243 S4bo] veldc
FElo Zztolddysesthesia) T 2 72F S440] AT BRboA X 7 HAES B
GLHOo B ol 4 glth Fzto| Aot Zhzto] (pre-synaptic area), AAHAIH Aol sfHE
A2 QHHO) ZHON} 4R st AxPAIAY &4 (cavernous sinus) EE ARG B Q] Y
Foll= Uepd 4= Qict, ANA Hart AF 7hsAE AYstr] Yste CTY

T3 X3 24 upFo] ANEe cEA HuEg  MRIE TS HAT gAloshA AHAL A £
t}, surgical drillo|v YSHE 2ol &5t A o] x5 3 Qi
Al s 2479 £4F AR Qlslo] UBTE Ay A4, stGAE, dHAE T AHE2F
Fo]Ro] AT Bk, (neurinoma) EEA AR EF2) Alo] &

S
2. MMZ(Neoplasm)
3. w¥EZ(collagenosis)

AAEHFY B2 A o] AR ANE
o] 7he/dE B Ealjof gt o7 A A SA = ALY g3

ol E3] ARMAIA L] 95 7)1} k) Bk} B (systemic lupus erythematous) £718 £33
ZE S Wt A2k (numbness) 7F AxFA 0 APA HAA A 3}E(progressive systemic
2 HA= Ae FAAY A4 (trigeminal sclerosis) B 2319 23z Ao} FEE=
ganglion, gasser's ganglion) 213 £2]o 9] SO T2 A A4 Age] 7S A T
g ¥ wiAZE fH RIS dga 2{5tojof g},
) ZHpontocellular angle), AAAAE 2244l AR A) Aslo)A ARpAAE 29 2R HQ) o]
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4. ZA(Infection)

Al 3eRle] AP Hor e AT}
dotE ol gt At 9] Aot o] wxofA F
H#Z5(anesthesia)d stelo A= stebta|eh A4
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5. 7|EF¥QI(Other cause)

H52 FEe AAHE A W (sickle—cell
anemia cirses), FAHZZolEZ ojyRo|r

378 S
%, B thAlE S (diabetic polyradicu

loneuropathy)d thbg A3kso] o3t 0|47 €]
2| Zko)AH paraesthesia) @) Eil7} glck,
trichlorethylene®|l} stilbamidine®] A3}
SR EA] ARSEE= 2R 0 3l8ha] S o]
A E AFzPAIA 0] Al A EZo] WAYSE 2= QT
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I, 588 559 71
(mechanism of neuropathic
pain)

1. 0]AM MA EM(Ectopic nerve activity)

22 A1 £7](nerve trunk) 258 T2 54
ARG &8 ofA szl el A7 dRse] 9
o] BrxE el Aleft2et, ojEfdt EAES fpal
7499 Aol Y Qbol|, = A1 el AE
B pFY Qhof ARl ZR-g VERdTE o] gl |
HAA Q] TH-2 Yefo] 2Aof mEdt wi7A] A&k
th, o3k ujgArA el SE-2 Yol 22o] A
AAY, AoER ate] A7 A7t 1 3ol =23t
A Z5tA| =9, A% (neuroma)©] B4
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= A AelA F 7HUr 1 01”94 Hi et
j ]

glo] o]Foi 2] A %E} ] L}HOﬂ_Jo}]@-zséEH
A GolA ThE FEjo] AlAMSE AR

= O O 71

A50) Aieto) vl EIH 02 ofol A Hef,

2. T el Vs

(Transduction, Channel function)

(1) YEE A49(Sodium channels)

UJEE Arxx9 Z7t= olaX TE I etopic
impulse)d] WHAYolA ZA| 7jofsial Gl 71delh,
EAo] t}2 We LER g S| EAsh=d|, 414
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, 7 AET 4 Sl A ew ol YES
g2 Gl UxF FAAGAIR o] SRS Alaut

Aol A}, oA UEFY A==yt S715=

i F%}

:3"‘:

kx| el AFBSIX] Mlaod MeE 2001 | 323



Korean Dental Association

La

i

rok
Jim

fER B

AIE 7M1 o wEkA] AIFA = IHSEALE)
7} Hr}

AL A5 HEF AHd(voltage—gated sodium
channels) mRNA 2| Z717} 0|24 B4 3} Baix|o]
Ak AR Afolide olaid E4do] EAE o
T & ARSE YR FAIFHA T Part = Al
Aol UEE Ad ) Wdlo] ZtsHA Hts).

(2) 23} 715t Ad
(Calcium channels and others)

A7 Ao 2 Zg o] 29 {9 ZaAd e 53
A% I A (growth-related protein)& %
. 32 NIk L-type Zed2 &4 A7
gt o 2 BB calcitonin gene-related
peptide(CGRP) &l 7]ogt}ar d=iFch N-,
T- ¢} P- type Z'& Ad Y P2 A A A4
o= Aot ol AHEL L Ado] 47
58 Aol Fa3 9T T Ao AAFSIL) o]
o w2k ghapentin, oxcabazepine, lamotrigine
¥} ethosuximide®t Z-2 A Z4 AY A
7} A7EHA B5Y AR 3 ARl Ug 5
AP,

olof & AY ZF ZF Ad(volatage-
gated potassium channel)¥} 22 o8| thZ o]
Z AdEo] 417 Hae HAdo] vehd 5= it

(3) et +87] 9l
(various receptor proteins)

Al 42 transient receptor potential V1
(TRPVDH 22 ofg] 87| duiide] x4
(upregulation)& E3+ =& <= 9tk TRPVIZ
Yz R84 Bk ool Yx3tu Aoz
°F 419 R84 Goll oJaf &3t gk, A1 WA
PAo|3 TRPVIS £A4H A7 AfolA shakzd
(downregulation) =\t ¢A4F ¥Ex] ¢k C-A174]
FolMe A 2EH, o3 TRPVLY 7|8

324 | CHEtxI2Io|ArESIR) Hl49 R6 2011

i NEZY Az Ao ot Hrt 4]
TRPV19 9x]7} 38T u|gte g ZH4AEchd
Aol o3l F=H APl A1 S =T
Aot YAHo= T3t IAH 4
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o]&%(cold allodynia)o] SWEE 554 41734
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3. utEy #Y(Sympathetic activity)

S5 AFAEA Atole] A el L3F
A LA Pt FFolA e wAAAA Y] gL n

J AAE E851HE o) S5Ol S8k
#4173 AR (A a — adrenorecptors $-87] g
A) & B8P o T350] T8k AR ¢5d

RIS Aol AAAHES nisic, o
A Fdol WA= oA )7 ae LA ot 417
THA AAAANAEY 7158 ABAo 3t AR
Bt} R0 AL o)Fof FAA AR A
BEO| AT B4 BT ¢ adrenalin &
B717F A2 LAY B AFRE] o] FRojZt
3 BIE olek FAlof Uil w740l U}

A7 AZA A AJE 20 2fet

A7 ol ol A4 B

>
o
=
2l
N
rE
i

H(dorsal root ganglion)2] 4l
ARt 7HAE Zd o)2fdt 7HRA)7 )= A%
¢1XHnerve growth factor, NGF)9] ¥do| &7
gt} fFEEOR = Aoty WxoA AFAGE
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4, NAHZ EZ0A ALO|EFIO!
Cytokines in neuropathic pain)
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4 ArolE7RIF WA 238 Al(endogenous
control systems) Ape]9] AAHA 55 gigt &
ek Ego] ERIEITE #2ofl+ interleukin—

=21 =206 1.
1(IL-D3} tumor necrosis factor—-o(TNF-2)2}
o3lo] H7igw 9l A= 27h0 o el 11—
1 784 Z2gA| 9 AA Fojof ofa) A=t
IL-1 48719] 38 A(neutralizing antibodies)
= AR AFHAAE LA FlA BEa
A P2 AT AFYA 2R A A
H A Aol B5S FEAAS b f4417 9
#8F MlZ(myelinating Schwann cellsjolld o &
2 TNF-a HghgAo] vetta 4 434
(serum soluble) TNF-¢—87] 1 -’F°’75~9 5 0
W o2 o] Q= BAjolA o =9kt S5t Uz
o} A A A}o]g}ﬂq MR A A A Ezo] 7)7]
oM FRer ATk ?,

5. ZEM X319} AMlZ JIAM

(Central sensitisation and
plasticity)

H2=9) Wl&Z(dorsal horn)T wl& AAAS
(caudalis neuron) 183 /%E+ &2 (dorsal
root) T A2 A Al E(trigeminal ganglion
cells)tf off A FE A ob o] & 4 (excitatory
aminoacid)® FEHEE(nueropeptide)S HH]
AM7le T2 A4 AR A45H wEse

Nmethyl-D-aspartate(NMDA)2}k
amino~3—hydroxy—5-methylisoxazole—4-
propionicacid(AMPA) #=849] Qlite} T= A
e YES Ade Udi 22 o]abd o) 84
%‘ﬁ(second‘order nocieptor neuron)2] Al
HatA gt ol WIS
A o2 71 A 72 low-threshold mechan
osensitive) AB} AS A AR5 oA Roll8
4 FEOR B ¢ Y= ABY HERE 5
S}, ol 7pE Aol RS 1y 5o A
Q) il Aol F52 22 & k= AE 9
=

A9} &4} Tl WA &4o)
o AR ] Zejof M E(glia cel)9] ¥
ey, AR Aol A A|Z9] miA| 2E

o|E7Rl(cytokine), 4% A}, THHA B3 &4
235 w72 e] 7RI $:A% AN A=
H 4 FHAAY F3 2T B9 Ak
(microglial cell)2t XA Z(astrocyte)
ZQIxte] T} o] thefst HalkE AA =k
WA|EE purinergic receptors, p38 mitogen—
activated protein(MAP) kinase, BDNFZ €3}
of 559 BUNhEE FEskal fAS=H A=42
2 #ofgich, AAIAEE glial fibrillary acidic
protein(GFAP) Q] W&-g Z7iA7It}, 1= o]y
3t AlEEo] A T4l &y 9% 39 55
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(Central inhibitory pathway
deficiency)

ESESH QMG oAlAl: R A7BA 5ol 7
ofgttt, 4bpAIA T A5} o841 9] 37
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S A%, SRS A §3 WA o U, BUY A SR ol §, Gl o
A o= Sk, FEAQ A1 &4 B3 GABAY A SOl 3t Aol ok B AAA Y AklE
A4 7Hxﬂvr“d AAHGABAergic inhibitory A= AE 3t 7FsAdE 3 Estoof &
interneruron apoptosis)E& FE3t1 A<=zt o} AT 1AL D& 7Rl A=
I AR EGA A AAE A F2F 5 9 ot} A Aol QaiA =] o] A= Fali87]9
o, olg3d AdF AT WA (transynaptic 2Rty S 7R A= 3y o] ZEE
degeneration) < E3} H|ZAMA Q] B2 ni7kA] o olgjtt FAA o2 AP EZ AIAZE OHkx|7]
714E 3ttt gg], YA oA (endogenous 7|1& 3kl SRS FAIB | Sttt o3 AL
opioid system) Ek] %ﬁ} TAAAE BB o|laA) AAATAY] A, 4t HAL AAE F
A Bt JEfA B A a0 Hpol ol A oflfA Ad, SAE AFA UEET deAld
HA o) Zazt UrE}LJDP“”. o] wig} wzhilgAet Az A7 Aleld] Azg
W% B4, 3% 098, s 2 Wl ot
2| 2ol AHBA 5 olsfiof gt w2 ZHo] gl

V. Z2(conclusion) FSol= YoM A FAE A'3h= AL o}F

TRAHoR Holgltt, AW 55 A F5E

T7HH A A RA 9 Ak g T2 7| Hr} 2 2357 YEAE QAIE-L ARl Al

At AgElold Y AEA FHS FRAL S WA B30 ZAo| Tt 718 ol3fstetof @t
ek, olaiRt 4174 AL ol ARER A3 Z4t
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