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Table 1

Pharmacological therapy for neuropathic pain

Starting dosage titration

stimuiation : MCS),

stimulation : PNS),

transcranial magnetic stimulation : £TMS) 7 &
{, ZETFT ¥ ZADIEST X

DT H B,
Neurological Societies (EENS) D74 F 7

RCT 37 <

KA o B Ik (peripheral nerve

Sz (A U sl A M) e

LT s

A f5 T2 European Federation of
A H DIHE A

B4, o il v 3.

1| BHEETIRIEEEL (spinal cord stimulation

SCS)

1965 4200 Melzack &

Wall &>

Jon]

(repetitive
fwa) A D8,
LD K

(1)

Fgate control AL ;

Neurosurg

) B
DILH T

SHLTEDH .T)HJJ-\-Q).'I,
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& DB FRATH 2%,

1k

TEHE R B
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2011, 2

& B I,
# (V> 2 failed back surgery syndrome :

A B (PHEEA TR A (e,

i o GABA (y -aminobutyric acid) 2880 L,
RTINS T AR T F
BIEL D AL A % ) H(L AR Z Y,
> =R R LA B 5y Hik

ST Ak,
I R %

I adlioats o o T : Duration of
_i\j\:fl.]’ﬁ_a—t)()n class Effect Indication maximun dosage Titration Maximum dosage adequate trial
_’E’(;s[ -Line Medications
Secondary amine TCAs
Amitriptyline -+ Diabetic painful neuropathy 25 mg at hedtime Increase by 25 mg daily 150 mg daily: if blood 6-8 wk with
Postherpetic neuralgia every 3-7 days, as tol- level of active drug and 2 wk at maxi-
Painful polyneuropathy erated, until pain relief  its metabolite is 100 ng/ mum toler-
Central poststroke pain ml (mg/ml), continue ated dosage
=08 ), I, Y, titration with caution
Calcium channel -2 2
dligands
Gabapentin ++  Diabetic painful neuropathy  100-300 mg at bedtime Increase by 100-300 mg 3,600 mg daily (1,200 mg 3-8 wk for ti-
Postherpetic neuralgia or 100~300mg 3 times 3 times daily every 1- 3 times daily) : reduce if tration 2 weeks
Paintul polyneuropathy daily 7 days, as tolerated, impaired renal function at maximum
Phantom limb pain until pain relief dose
Guillain~Barré syndrome
Neuropathic cancer pain
Spinal cord injury pain
Pregabalin ++  Diabetic painful neuropathy 50 mg 3 times daily or Increase to 300 mg daily 600 mg daily (200mg 3 4 wk
Postherpetic neuralgia 75 mg twice daily after 3-7 days, then by times daily or 300mg
Central poststroke pain 150 mg/day every 3-7 twice daily); reduce if
Spinal cord injury pain days, as tolerated, unti] impaired renal function
painrelief
Topical lidocaine
5% lidocaine patch ++  Postherpetic neuralgia Maximum of 3 patches None needed Maximum of 3 patches 3wk
daily for a maximum of daily for a maximum of
12 hr 12-18 hr
Second-Line Medications
(Opioid Analgesics)
Morphine, oxycodone +  Diabetic painful neuropathy 10-15mg morphine After 1-2 wk, convert No maximum dosage 4-6wk
Postherpetic neuraigia every 4 hr or as needed total daily dosage to with careful titration:
Painful polyneuropathy (equianalgesic dosages long-acting opioid anal- consider evaluation by
Phantom limb pain should be used for gesicand coptinue short- pain specialist at rela-
other opioid anaigesics) acting medication as tively high dosages (e. g.,
needed 120~180 mg morphine
aily ; equianalgesic dos-
ages should be used for
other opioid analgesics)
Tramado) +  Neuropathic pain 50mg once or twice Increase by 50-100mg 400mg daily (100mg 4 4 wk
daily daily in divided doses times daily) : in patients
every 3-7 days, as toler- aged 75 yr, 300 mg daily.
ated, until pain relief
The available medicines in Japan are described in the table.
Z nsurance does not always cover those medicines that apply for the neuropathic pain.
AL TV 3, 2 Ui B2 I SiieE AU (spinal cord JF, 1967 i Snealy WhE A DM T H 2 Filic
stimulation : SCS), M4&EHIEEH: (deep brain stimula- BRI A FTH S L TRADESE 7ay 7L, is%x
tion : DBS), K Hz B EF i LU TE (motor cortex FERIZ 25 L) SCS 2 #FLL 2. 2 08alrZ, ©
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A.pr. tc ¢ Area praetectalis

Ce. me ! Nucleus centralis magnocellularis
Ce. pc i Nucleus centralis parvocellularis
Cm. bb : Commissura habenularis

Cm. P: Commissura posterior

Cn. a: Cornu Ammonis

Cp. i. 11 Casula interna pars retrolenticularis
E Fo  Fasciculus tegmentalis Forelii

Put: Putamen

T. t. ¢ ¢ Tractus tegmentalis centralis

V. c. e ! Nucleus ventrocaudalis externus

V. c. por : Nucleus ventralis candalis portae

Strmp obim -

/—\Ep13/

: Target
Procedure Site
_ Land mark Lateral AP Depth

PVG stimulation A PC 6 mm 1 mm Posterior 2-3 mm inferior
Thalamic stimulation

VPM B midACPC 8§ mm 8 mm Posterior 3-5 mm above

VPL C midACPC 10-12 mm 9 mm Posterior 2-5 mm above
IC stimulation D PC 25 mm 1 mm Anterior 2-3 mm inferior

A periventricular gray nucleus, B : ventral posterior medial nucleus, C: ventral posterior lateral nucleus,
D : internal capsule, AC ! anterior commissural point, PC : posterior commissural point

Fig. 1 The DBS targets for neuropathic pain on the Scaltenbrand and Wahren atlas.

%), M0AE, CRPS, WRIGBHIER, DI SCS FOMIMERE X VB Y, kI 4 HOBES:
5, LRI, WRRES -0 59—, Fxe  BATER0ATHoLN, METE 16 MOBEIKT
HHIRG, NS, SRAWLEL Y TH 5, KICFRSS  KMECIMIBIE S/ S—TE 30T, IR CPSP O
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R L b QS AICESELENY, TEFVAD h, SHBBEHIERIINE LBbiLS.
% %. CRPS type I Tl SCS @'ﬁ’w%@* 67% L ENT
39, —7%, Sl EHAG, TEFMRGICEI RIS 2] BFESBR e % (deep brain stimulation :
AR L DWE S H B, Hmfz-r#wéz AR (central DBS)
post-stroke pain : CPSP) o LT, 2 Lb@A 5 DBS 243, MRS EIIE (VPL/VPM AL & 58
filiftiizd 2 & INTH3Y, _H;ii’“ﬂlfﬂﬂku Tﬂ)pU?ﬂ( (periventricular gray : PVG Hill3#0)
WTNOEERTYH, SCSDHRICEESDEPBHZD #b . HTH I R OEREC e s
T, HHCHRFIMT 2 ENEETH S, Sindou 537 Bl f:x.1“U¢"~7‘r‘a 7 KIRERENEEICE E T
X SCS DOFRTF RN I EPERITZFEFELEA, (SEP) H3F H Za_ ?—-mw —4 vy b2 Fig. 1 ZF £ DT,
<% Y, SEP @ CCT ER D EH I SCS 13l BRET ﬁﬁ*ﬁvﬂﬁmmuwmﬁﬂﬂ)
H2EWELTRY, FRZEMET QY 7 5B LIE er?ﬁm\%iﬁ‘”’q § 52 L ERAEMS AT E
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Fig. 2 Deep brain stimulation therdpy for the neuropathic pain due to syringomyelia
A 60-year-old woman with syringomyelia (A) has suffered from the chest and right leg pain for 13
years. No medical treatment was helpful for her. She underwent thalamic stimulatjon therapy (B, C).
Her pain alleviated by stimulation (Amplitude 1.8 V, Pulse width 450 micro sec, Rate 21 Hz).

Melzack & Wall D3HEIE L 7= gate control ¥ZHICEE-0 &,
1970 LRI ERIBR -NHEE R 2 TN 3 2 L K
FBE2 LT A EDRAGNE LS I T,
1973 412 Hosobuchi 512 X 2 K H#k%Z (VPM/VPL)
B GMEsRE Sh, ZOBEROMED, ho
Wﬁﬁ@%ﬂ*“@f%m¢&mwﬁ%13kbt
FHEEARRHMcTE OB I &P, 1974 4,
Adams SVIC kW IRE XN, T OB X B g
R e DTN SR A R - N Tl 2 T3 L8
ABNTWV3,

2. E=RERAEKEERH (periventricular gray:

PVG R

1969 1 Reynolds®™d, 7 v I & W TP I/AKE K
B3 (periaqueductal gray : PAG Hl30 A5, R & 7550
BUGR A2 S 25T 2 LWl L, BRI, %
a, FLicB LT LIRS, 1973 %, Richardson & X
¥, Hosobuchi 512 X D GRS &+, G4 ERip o
BN HUE S A S Lo L S oM, IRIRe
BRI o Mg it e L oo i 2 ) 2 2 3o T, PVG I
Wb s Ao PVG I EAL E 2 THIRS Ny o ¥
ﬂ/’mm Molkib,%ﬁ%%ﬁkaﬁE%%
B3R FErMEEmiiil 2 oG8 A 5N Twad, Z0
WW”M|AﬁWMVM~,kbﬁﬂfﬁék%ian
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Fig.3 Motor cortex stimulation for thalamic pain

A 48-year-old man suddenly developed right hemiparesis and dysesthesia in the right
hemibody and face due to a left thalamic hemorrhage (A). Then he developed intractable
pain 1 month after the onset. He suffered from pain for 8 months. A drug challenge test
showed that his pain was improved with barbiturate while it was not improved with
morphine. A functional MRI showed the location as the face area in the left frontal lobe
(B). Under propofol and local anesthesia he underwent electrode implantation in the left
motor cortex with neuronavigation. A linear skin incision was placed over the central
sulcus and a small craniotomy was carried out (C). The central sulcus was identified with
a phase reversal pattern of the sensory evoked potential by right median nerve stimulation
(D). The electrode was placed into the epidural space as the induced paresthesia covered

the painful area (E).

Bl KEEESBFERRBEZE (motor cortex

stimulation : MCS)

1954 %, Penfield & Jasper i&, TAMABRHED precen-
tral gvrus Z RIS % L EEDME L, YIERIC X D I9R DS
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Table 2 Summary of neuropathic pain surgery

; Predicitive Recommendation
Surgery ; —= ==
index AB & D
SCS FBSS CRPSTI Central pain of brain origin
SEP (CCT) CRPS type I Peripheral nerve injury  Nerve root avulsion
Diabetic neuropathy Complete spinal cord transaction
PHN
Sympathetic Brachial plexus damage
nerve block Phantom pain
(SGB etc) Partial spinal cord injury
A8, CPSP
DBS

*Nociceptive pain

*PVG Phantom limb pain
e S
VPM/VPL ) ;
Neuropathies
AT CPSP e
g gL Sfc?aﬁ) pain
DCT Phantom pain? A
Nerve root avulsion?
; e
Propofol i}g;zxsl?cord injury?
T TMS CPSP Neuropathic pain B
HBREZotomy ; Spinal cord injury ‘ S
Nerve root avulsion
%%, CRPS 1B L TIREEGIRE D H 25, BEIZL TS,
MCS i3, TEF YV APMEZENIERTEALZLDT
WE-THLWHEEEZLD I ATEETH 3. #:;MJ%-A [fE Bl (Fig.3)
rTMS H2¢lx, MCS AERNTd 2 AfettdseE < B OE: 48 %, Pk
—H 7R 7+ — MR TIE, MCS L IEIBIAIZ xR ALACRABRE, HEEREE (Blms LT
Lzt sEZIch Y, £ & h CPSP & 3 e £ R,
i+ 2, BAF YLy TAIDEEICLS, T SRIE | S 1 A F1E D & 47 I s J OIS #ii A3
b £ CPSP T, B E RICKIET % DiF 20.5% T, WL, kot aadRrftonnsr ok,
oyt sl 47.8%, 2L E Y L— It 56.4% TRUEG MRI Tl E SR rf‘ NSRS 12 i o> S %GR b 7o (Fig.
NAHRSNBEDOTH, TN RN, 79I N 34). FHF YL TA LTI, EAERICBRILE
N L— MCEGT 2854015 CPSP D kAR F, N EYL—MIREL. CPSP &ML, MCS
¥ %k, CPSP o 19 #Efilec MCS & JEfT L 7. ‘V—li-m: BT 7.
Wb ts 647 Ty 11 0, AVE 8 B PR, GUK F W T uET 4 b L RITREE T P B
il o &, /f-lm.kau,f;; 5 W, gk 3 1, Wallenberg Ji REEIRE% N A /NBHUT (Fig. 3C) % L 7o, Fhirfid, WK
Bl opicsz, BUNCEAF YL YO T A 2TV, l- T SEP @ phase reversal response ¥ =2 — R+ &
TR0 32% SSRAEY L — M2k 53%, 7Y 3 p— g o T O N & [ L 7o (Fig. 3D). i
Y1k 63% TRIBZHES ., Tl BV TR, MADHK Ol TR A DRI IC ~ B L T8 L AT ¥ 7 R HiI
fte (L TAL ZF S PO LD, WA MHEIEENS L AHERL TL Y 2 — LRk E FTEL
WA 24 2 & -G H %, functional MRI L4 I 51U 7z (Fig. 3E). 41 WA, SR 2.5V, 200 AU 210 psec,
WoglgicmTd b (Fig 3B), TR NS OWH 21 Hz 1o TRl L A, fhitsi, R X O oA
boa—mFEs =3 g LD AR, P EieaL e i, VAS8 76 5 ICIBL 7
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Wb 13§ (68%) T MCS HITH -7, FHEM A
A e, IR e T 5 £, RERIRZE 14 6
TIZFANR 64%, IFHREIRE 5 flTIZEE 0% TH
h, RIS T B, SR IR B 4

h b EWERS D - 72,

REZEEFHTRBECE (repetitive transcra-

nial magnetic stimulation : rTMS)

8 DF A NEMT, WilliE &7 Il
%, 1Hz UF ORI Rihsd < ¥, 5~20Hz TH %
< &b 1,000 MOREE R T 5 2 & THUHIRED S B
L fmmz»)“’ rTMS i3, Jli-ff;-'%"-;”é‘"lf-l’\}’C"{-'J"’,E‘)J&)fj'}"i""215
%73, HRC I EUR , bk LA AD

VTR v
B ENBEE fh'CLxZD_ ftr—m;&@; J 12 MCS
DIEAIFEFIZ L BT 3.

BRI, 1TMS YIEETHARER X ST 2050
fTb T 58

B FAGHERBETIC KD EREY

WY gate control FERICE-D EF, RIFMED AL R
AT T, M EOEMCHEET 2 kTS B,
B & 2 BEBEIFERE XN L EE LN ADE A —F
T3 ENEET, WHERET 2 EERDRPEET
5,

1. Transcutaneous Electrical Nerve Stimulation

(TENS)

WAORMIC DT 2 RKOKREHELH
B REBEREE L TEATIEIT 25k

2. Peripheral Nerve Stimulation (PNS)
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