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M1 AEOMEHER Pain Pathway

X BHEROGEAEVERT O F 4 =7 LD BT B 70 SR 3
PGP &R ORI ALE T 5.

WIEBOREMA L LT, WIRESHAERESCEFREBERER R &0 X ) 12
R 2SR R C B B E R ASE X 5 Mg E 9% neuropathic pain &, 95 DL H
RFRBMEE (AR E) 2 & ORBME B EE IR 2 5 /LEMEEH psychogenic pain
BHIFLNE. ZOM, HEWBEENEETZWERBEERBESLOHIBIE M
FEERIEERE), ARMERDE, BB R SRR I E N 5.

D

b. BFREBRICEDSW-2E

1. 2MERE
SWEBOERIIBEICSN TR, @, WEIORTEEERE LD b ERHH
PEEBOZ L2 ST, HIr0E, BERMOBEZFICIL > THERINLERD
TERETIENS V. 2L, BROBFRNEOREIZ» b 53K SR
AUEE LSS ELH LD THERRZET 5.

2. BHRE

BRI SR EMEE S N DI GBHE 3 » A) DLk T 550 " L g2k S
NTwa, —RERTIE, BEEBEERLVITESAVONLZENH S, B
RRERERE L VW) SHIE, BEOEENTEH SNV 20b bR b bER
PHENEELH > THEZNICH L TERIIRNONLEFOZ L 2B LT
LTwAEENZ W, 72720, MEEEHERRLAMMEEESICHEL TBbh
BERO LD ICHRENEEICHN L TRS2EMOFA SO THMIZ3 » B DL ik
THEBOZ L B EWERERR R T AL DA BERRI L, BHEEE
BHEVITEDERIRINTELT, WAVNALLREBEREVWEEALZEETHS L
WHZEEHEBELTBLIETHA.
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®1 REOMERETDESKS
EROBRBRICEDIHE
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iR (8 » ALLEBAL £7%)

e | BEEERSIEER

LROER | BEEEEEEAR (R | LA

(RESEIEER) | 6, BIFG ESEI L BIR) | o P, EEREE
AR &)

e
i e BRI
24 ;iﬁﬁgiﬁ?i) (DR, BREBEBESE B
BE| oon | amomen BRI MERE L ),
i ) (BREE (e 271 —) 0k | o OERER
5 ity s £ (SOMBEDHAZERE L, §
: HERRE L ©)

CEMAER A ER L CEMERE VI EESHVOND I ENDH LD TEENVLETD 5.

INL2ODEMDITEEIIABEN L VAR TR, ETASETHL L
PEFE SN2 ITE 5% (K1), BERMICZINS ORINESHT LSBT D
N5LOTIE R

3. BBREECB T UNEYF—2 3> 0EE

BRI BVTH o E D EERTIE, EBRZOLO% “FEE "L LTV iEEN
RETHILETHD. L 04, EHEEIZADLOFIRPEREE, EHEHOR
LM () DR R R % L) 24D 720, K723 T% < ADL & QOL O k% i
HERE L, BEHEBELTHIT) 2L BETH .

2| BMHRERE

a. WRELTOEBMRBEDE
EEHE D@I%ﬁ%@?m$im ~30% & N5, HARTHTFONIIBLRED
RBHET 2o — PR T, BEBTAIIET 8% E b oL b, FERLLd
CHEBREBIL, KEDEI BRI QEROFANE L. ZNOHDBED 45%
PEETAVR & 235 L Tz,

b. BHEREREEHR

1. EEMEREPTEREAEREE complex regional pain syndrome (CRPS)

CRPS i, 5’*1’%”?%%;5\% L BEE (REML) %348 E U CRMERISEE L, BER
PLOFECRITRE, BFLRES (REoaRzt, ELF‘*?(MOD/“E%) RETHE
%«‘:ﬂé%‘éhfw%. T DM, FEEROEREEL, W E (BOEN W BT,
R &) b CRPS ORFBIIERE L Cibh b Z & ﬁi%lﬂ.
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WO D MEEE L b VE 0% CRPS type 1 L 546735, CRPS type 11355
HREREMEHE DY X PO 7 1 — reflex sympathetic dystrophy (RSD) % X — 5 v %7
Sudeck BZE#E, BFEEHEDIPENL DS, BHE P EHEEELEI LD
% CRPS type 2 L &L, 77 HILF — causalgia & JIFEN T3, HAEATIE, %
BRESIIBIABEEREDIWIZCRPS L WIHREBZIZHWOLNT, RSD & Ao ¥
WE—LV)FESPHANLN TS

g =2
CRPSOBERTIZ 10T AD/Z05~20 N EN5b.

CRPS type 2 Ti, MHEHREIHE D MR O BB B 7 & 25 SR8 O RIE
BRLLThiTons, —JF, MEBEIEIHIME T2\ CRPS type 1 TIXERE ORI *
BT RULHBEINTE AL R IR TV RV, RMER O BE B A CRPS D%
W& LTHIFoNE 2 L HERNICEEEN 2BER LS L, BETIIMUE
DFRENLAS CRPSDHRIEICHEE LT WA Z b #MHEENT WA, CRPS type 1 & 2 (4l
REREEOFE) \Z0hh b T RER EOERIIBENS.

CRPS % B LMY IC B Wi ¥ 2 BRI 13 2 v, E A @4 CRPSAFZEIEIC X 5
CRPSHIERIE (F2) 1I2EOWT, BHFOHBEER L BEEIFEMT 2M0EHT RoM
AEDEICL o THBWT 5.

CRPSTH 5577 ? CRPStype 1 TH A0 type 2TH A D7 HEHREE)
MEOEREEZETHITTIE% {, CRPSH I EREEFMEE IR v, 72,
RS B g MGRER, TR, SOERDOEH S VEEELZ R THLITTD 2.
CRPS B3 OFRHEREE - B 2 I BRWICEHMA T 2 k2 <, HEEBIIBIT A LK
DOREIMET R BEE % 3l © & 5 DASH HAFER (HARXFONBZEIER) R ETHW
7o BE OREBEET 2179 .

CRPS DiafRIE, OEBICHT 2 EE (FEYEE (NSAIDs (E— I\ EE) cHiREE
PP OH, BAWC LV RENEREY WD), BT Oy TES, MRk
(538 / BNEeEB / KRBRE) ), OEEEZICET 2 UNEY F—3 3 ks (B - F
ERE, BENETIEES BATRE CRRESOWERE), OOEEEE
(BRATENESS) 2 3L LTIAT LCATY) . BROEMRET 2 IHREE L &34
BEEEOYELBFOFLIEET LI LIERTHS.

SZWRBNEH F DL L s, BEOMBIC L o TR LB ENwET 5 BEIT
Ll v,
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#£2 ERKRA CRPSHEIER (HFIR)

A|BBOVWThAOREIC, UTOASERD S 5 2BBELERETSIC

720, ThEThDBEEROWThrOERKEB AL L.

1. E6E - - £2OS 50T hhicEResit

2. EEHEE (REETRTEhIHIER)

3 EBMEAVULETHAEVEEA, LONELS B TRIT & EA (BEFBRIICENR
3), MEBH

4. ZFOTEL VWL IFET

5. FE

B|BERIISVWT RUTOREMEDEE# 2EAL LGN TSI L.

1.EE - N £2O) B5WThHICERETL

2. BEEE (BT EhHRR)

3.70F 0 27 (FRREAS O LIEEEEIC L B) AV LIEREBRE (BT v )
4. BTOTTEE VL IET

5. 2B

(Sumitani M, et al. Pain 2010 ; 150, 243-249 & ) t%)

2. EEERR lumbar backache

HATIRBEAD30~40% 2 EB2 0K E 2 REL, EROAFRED ) IEEHMH
BEETIY, KEET2MTHE. KETORETIE, FHEDT.2% IHEELRL
Hb & L7 BB e 12 & o TR SBR[ /B @fl R By o, KEEETHE
EEEIH4RHERE STV S

(R )

I EAER DT T ORBRAEHE O R R L 7 2 TR H 0, RIE - BAELPE
M- AREREESTORE L SNTWE, EEIREOBEICISMBEELLES L, B
—*@)"?‘lﬁ%ﬂf ETHZLIZHETH 5.

}%P)’W)Jﬁf“?%%Hﬁxﬁﬁf“%a@bﬁfi@‘%f‘fi’Cﬁ/\?’CA*?)%) RS,
@“ﬁf‘:@%ﬁﬁﬂﬂﬂéﬁ CEB PR v, BREMHFANOBBIEOREI L 2 LD 5.

ER RS CEHELE P B PENSoFEZ TTFMET 5. ThoDBEI3E
. BRLERIOERREESHRENLE. IO RSN ERTERRTIE, |
BREIBRICER T2V 2% v, EEEHEIESREIIED X 5 1[ZPED 2
VIR OREICHRT 2SR OBEDL 55 0OT, Tk ORI ORI
REETHL. EEHROKBCREREOEREEFMIE, O—52 8 TURXT37
Roland Morris Disability Questionnaire (RMDQ) H AFERAEIEIICHEIRE E N T 5.

I R O WA SR O BT W % S T A S DT . BEOHIL
LR BRAEEL LT, MARE (R LTHARIL A MLy Fy s, BETRs
7 2) LYERER T 5. EETORECEHRERLEREROMMI L L
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. FEWPREIL NSAIDs 250 T, BAIC X D H0) DB PREE MRS
OS5, LR GRATEEERS) CREER MBBROA ML ARBML L)
ZPEHT A EBEARN M LT A, DU OMARREEEEE (HRARE) 2 bk Wi
B ERm ﬂﬁéﬁﬁ%XTU4bE%%ﬁﬁﬂﬂm EEOEREIITENTH 5.

%ﬁ%&%ﬁ@ﬁ&%bﬁ%ﬁ%:amib,E%%KE%&&%U@Fmﬁi
ADLOYEE) 25365, 7z, BEREL L E LS HNERIIMOREIIHE
FEIZL HRXTHL PICBEANIRPECENTY S,

3. YIMICK 2&RE

T J B0 W D FB. 3 0D 80 ~ 90 % X WD T #% 1 EE IPICEI BT S L 1B R A ko T hH 2 &
PHREINTVAS

VORI Wi DS DFSREICIE, FIRELINIC X B PERE B, ARSI ER O g
JEDTRAERE & s (MK OS2 2 b s d, JEICOwTid& R
O.). (it s L OCMBIRIE] 2 B8). MHERGH (REIE) 2> 6 B 5800 2 whifkE
EOHRE, INPFMERETRBETREE LTRSS, £/, MEEEHRIZIER
REANAER & AR RREMER & O (T a— ) SR E, BRZ &OZEAMRHIEUC
Lo “Cﬂ‘l_&cm PREDSHAE LR & L TREM S A 2 EHEOBFFMOoNTWS

%%E@TﬁiMM&k@ BBWIC Lo THHEINLZ L L H DD, MEEN
BB BZE S N nZ L b S\ SN OLBE & hRIEIC X 5 IR0 & BIREIC X RS
LT L IIHEETH B 05, VMBI OER (MU A —) BANOFEE £ I ~DRFK
B & o CTERAEET 2 B ICITHRIEOTFESEDONS.

B B
TFERE AR < B L5 & (IS AR IE % B0 i & B I aA T & FE TR AN
CHETAZELH L. WMBREOWRMNIZ 1~ 2FE CHRE MRIECOHER) ¥4 8
MRE, UNEYF—va VIIEEE LTI, BEATEIEOMBEZEHE L v X
HWCHET B EDBNETH L, MRIEICN L QR ESRIE ek ol
BRI T Ty 7 (BFMED E—RNRETH S Z L%, EYRE TN
RS, PL) DEPPLE LD,

PRI D RO FRITR L TR 2w, TEU EORBRFRIZ60% L&
S, 204ED L EDRAT b ORBERE LI R .
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e e e b
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‘E@%mraw
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T bw’ia’% a?%

B it N
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&é«"‘ et

KRl

@ EBIEES4 (International Association for Study of Pain) &, &% (pain)
2 [HMOEENBEZV LIZZ O L BED Tl 5N 5 A7
B, BEER] LERL TN
SRR OB EC iof*%ﬁﬁikﬁﬁ?é BEZFHEVRETLILICL -
TEUERr BESEWER (noc1cept1ve pain) & XU, TDXHRIE
I HEROERIHT AEERE LT ARNLERETH L. BIIERE
REWCRE D BRI, AMMEEORENLZLDTHS.

o—F, BEZHEEELTICME SN HMH AL, KWK (pathological
pain) MBS N L. WL ICIE, MOIC L > TERBINLZER (T
74 =7 (allodynia)) BRESZFICHL L TRRIERPHE SN LHE B
fix (hyperalgesia) b&EN5.

RO RIEIC X o TERENSEAIIKIEMEIZIE (inflammatory pain) &

XENDD, REWE L AERNZRESHFEERIINZ T, BEXED
BIEIZ L B ffhﬁn‘*@:l_ﬂi‘@’*%ﬁ‘ b allodynia & FEBE DS £ U 5 72D SEMERK
S 13 AR PRI SRR OIS E T S (@)

& FAE MG AR 121, 5 OMBEDTRZ 5 OEMEER (psychogenic
pain) DT, HWHRIRERLIME 72 & WS E TR MARR 2 PSR OE
BERERICEENE LS Z LI XY FET 5 MEEEMEE (neuropathic
pain) % ¥ 5. ’

HREE AR

| Ememy

SRR BRI, [T T 5 R PRI L o TEENICE] &

R EhAEM] LEHSNY, BENHERDO 22 TCRPREEEESH

BERIE I, SMSIERIB SR, RN, » o F A E—*" 1
BRS8N, RS LR 5 o BTERERE

o FERE E AR B AR % C b T DML < BAMM A7 SYndrome £ CRAPS)

», QOL DETHAELWZ EXMSNLTWS Y,




4. BEEDOR&DBE

izﬁﬂg%.’%&%mww&m&ﬂwﬁamw% g"‘-m-.~~~?iﬁ_a{]%%

LN
&
14 %

4

& & @, A

m$&5ﬁww;%%
&

. O LIRS RIER
s N . NIEMRREHBET RESRICEOT
iy Pt HRAENE(LES ISR TR, L8
T Semam=T B S IR DR DI EE H 25
D.

® EREZ P I 5 A% o TV A, S E MR S s O BRI
1~7% LBENTHY, BT HEH ARG BV B 5
T H L REENS.

| MEEEMERR S U—=V Ty~

SR EMRREE ORI LR, (WIS T8 v ek LI %)
[$tcFrFreRsns k%] THAN2S LI %] LKL %)
(DRI ND LI %] HE, HBORBMREENIED LN,

e IR DB REROMEY SHBERERERE A2 )~V 7T 5T
F—MRELHEBEINTEY, WREEWERE L ENSMC S T 2B0EE
HEAVIERD (@), «

©BEDOFRL DAL MREERRIED (BRI 2 L, SEREROE
Bd 5 \VIZEBPEET B0ED) OZHIR—THET 20 3kE LCTHE
THAHN, A7) == 7Y —VTi3HEE (definite), WEEMENEVY (prob-
able), WEEMEDSIT L A E7\W (possible) &9 3EREHWORLTWAT:
B, MREEERE (EREROESE) 0BG TEELHRT S
LIZIBIES TH Y, B B L BB OBE T T A AT
x5,

| EHE SRR DD

@ B REEOMEREERR R R IMREEEREOBERE L BT
0—F v — FROWEEEEERZW A F (@) dRELTVWEY. 2o
B A FTIE, TIRROFTRANIR U TERHLEE O FiE iR 2= 7 & 4
MRERDEHEORAELHRREEDERIIOVTEIHMEL, bbb h

IEE DIEERROZBIBREZIT o729 2 THEBEWERECTH 5058
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EWEE T UWVERAER

fRADEME

BAHDEMEDAIT

| NEREOBLEORME0ABATEDBETTR P
1] 1 2 3 4 5 3 7 8 ] 10
Lo B s )

BESEROMAHOEHLANFEDRETTM,

—gEtm [ Beasi
EUEYLIY, FOFIRLLE
BONBYETH?
—EbiL [ EEas
RHnSBUEREALL
gt O geassn O
BRLAVIOLSEBRERHDR
—gran O geassn O
AlWHOPRNLO (BEE

RAG)—Z TR
Biezar

0 1213 1819 38
% A\ A

—gbiu O Eek o — ]
BHOBERFIZ, LUNER Y
—EBAN D,\l&t : BREREUEFOEER DRERILELLLLER MBEEEAROREN
WHDHHBEE D ) IEIFEAE TN A, BEEREEIEESR O REDIREAEESDHD
Sl ] ) 3 o Al (<15%) FEEEZEEhTND (>90%)
SO EEROBEI DD TIEHYER A,

@ WRIEEHERR Y U—= Y —)l PainDETECT H4E

(Freynhagen R, et al. Curr Med Res Opin 20064 /BH#AEE | 82, IUEBRH. BHONRI AV M—EBHD5HEE
CHREEMIREOES - 2B - AEICDWVWT. R | Excerpta Medica ; 2010 &£0)

HWENBEEBOBRITOVTHORAZY—Z T IERL TR,

PEBMTHELTWS,

SRR ERRREN 7 0 —F v — b T, OMRREEEE - RIS
T % (definite), QMEMERKBOEZEIETh VI LEEILNS
(probable), @HEEEMER O REMEIZIZE A L\ (possible) &9
SERCREMML T3 Y,

@O L, HEEEHRERBEOBERICIHD [FEREROBEED 5 WITE
Bl 23 B 74 L oRRMEE ST 2 EEE, oF ARk
BEROBEBEREEZ T 23 2 EKEOBWIREE N 2 { BERAHS
IR 7 E TR TEFICHRA ST L T o 2R S OB &
LI/-0N/ETH Y, WENFTRIHL NP TRVEZEIIH L THHREE
PEE I CHE B EEANNONE Z L2 LT 5.

SRR T B

@ MR E VR 109 5 YRR O e B LR R RO K412, HIRESE
PR E 72 AR R I = 2 — a8 F — DWW T — e 5 L LT3,
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4. EBEEDRBIDEE

A4
A DE P RIS R AT H B
o BBEO
FUBRRORES 5 SRR ERETS

| WALBEHTEES LW

WMHEHHTITED —ANHETIEED

O ERREFSHEREEHERSEIESMER U TLS2HEREEHERO 7 O0—F v— MEMHA R
(Treede RD, et al. Neurogy 200898 £h)

® B HREOMRERETEER 2 08 & § 2 MIEALIRRABRO RS2 o 5 1 7
VEA T E ZHEIIAHTH 225, BEOFER BRI 5 AR
VAES TV B EHA 2 Bl oMEREERERE (AR 1CHHTZ LId%
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Column FREEBRBEGICSH Y
O—F +— b EEHT

FEOEBORAD, ErhERIBEICRE LT
BY, REDDERBICERBDERTZZEP
AR EEORBREET PR OERZR
HBBEIC, FERFE L THREEEEREZ
5. HULT, A Phalen test TBRAEDE
OB R Tinel BEDSBHEORREZR
EHIC, B, EFHBEEREREDE TR MRIT
FIREODEEFRRAZRONIE, HEICHREE
ERRBESKT S ZOK, B OERERE
ERE MRI THOLDLREEFRIBOONE
{THADMBMAIRESRO DAL, RO
RADBDIHEBERRBEDOERIEEND
CEHIT LT, MHREEEERBICHTSREEZE
AT D,

Column FEEB#ZIRIE % BUICRB T 7
O—F+—bE#HTS

THRBOFRAD, KBEEED S TRANLDDE
BEEIEBIHISH>TEY, BEIDHIT
BEREICIS U TR DIERT 2RACIERS T
DRBICEH>TRBPERT 5 LD RBEIC
ARG E U TR AR ZRD. VT,
A. Laségue T A NTHEEIELNDZ LD
BREOET, UZHEREHOHHIETER
&, EHICB. MRI THBZIROEEBFRZHRD
S, BENICHRRERERBESIT 2.

I S



SMEE T UWRERER

YTHY, BENCLDEREESSZ . Jhid, FSEL54TORLD
R BRI OB T A HREDIRE S N TV B EFRIRH I, T2
BRI SN TOWARVWHIORBIZHOENELZ RTHEENELOTEVEZEZDN
BhHTHE Y.

@ 7z, MREEEWEEOEEAERRBE THY DN TW AR FEICIRIE
LOENHY, BosrRHEFEE 1M1 THET 2LV FHRIFIIFTLALST
bhiz\nizw, %< OEF O 2EEME BT BERLET 2 DI
HTh 5.

G@INLEBR L) AT, FREBEEMRREOEE I L THEEDEA % BI]
THHEIE, OFEAOFRME, OFFNEEORIERIZL o THERIRFIC
RHW e, OBENGZEFEEER, OEAOERUNOIERIZL - TE
MENDHREED D A HEfEER (BIRFEE, #19 DER, AERE), ©F
YELH OWAEN 2 ) A 7, @BRNEB L ORERNZBEHRS D) A7, 12
DV & OB EVERRE B E OBRGIZS U CEH 2 @Y 5.

@ ¥4+ Tld JASP” % EFNS (European Federation of Neurological Societies)®
#RE L U CHEBRICE L 7 B E MR O YRR R R PR E S
ntws (@),

ARIETIE, IO DWRBEIRE D L2 6 HBMFBROEFIZ OV T TICE
YA,

& =
| mEER

ANWVILFvyRILa, 8 UHY R (HIXRVYF/TUHIKUY)

BHNRYFUFEBIOTLHNY UF° 3 EHERICB W CEMKRER
WY AF X RIND e, 6% T2y PeFEETHIEIZED IV T L5
AZPHIL, 7y I V% EOBBEEMEEEYE O R IS 5.

DHNRYF T VHNY) VIZERLEWTH Y, FMBEOIERRFEEET 5
B, TUHN) VIEIRTEOEMBEERL, a, 0Ty bEOBEMME

HE.

FIRIF
GIHNNRYF VL, B ORBETIILIBIE, FREGREE, WSS R

W, BRI —a 8T — 12X B A/ LU, Guillain-Barré fEfERE,
MIEEEESAMERZ ST SELREE - WRIIBWT, 77 2RITHR
THEREFEMEZ R L, —HORETIE QOL B X UMEENIZBE S 5 5F-l
HETOHEIFRDOOLN TV S,

BHNRYF Y F—RICEEENE {, BRWICEXRZEYHEERLRD S
N, ELEIERIER, BB T WBLIURERRETHY, BEIRE
BT VRS EOWMEIC L > THRETAZ LN TE S,

2B, LLCERETIILDLT I —HOBEDEE, FNARVF Lo
TRMBERRITEENRE T2 IIWET 2 MEEND 5.

* 2

SRIETADAITHE UTE

& - MR
* 3

BINERREIEAD LUK
RERRESEREICT U

THIPTEBSNI.
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4. BEBROBEHDEE

OHNNRYF VIIERHEGEICHET S
FTCREEMZETH2HE0HY, &
1% 1,800 ~ 3,600mg/ H BB ® S &
LAk JESEESG L, BEERNIIHE
BiSEFWET LY ARV F Y
BEAE (>2400mg) T AEMD
RBIFTHD I LPELBHRSN TS,

EEIMET LT A BB, K58
RO THEND .

SHHECHE LA CIXRERE D
LR 2BHEUNIIEREIASRDO LN
B, L DA, BRPE—7I1TE
THDORBREEICEEL LN 2E
METHD. L7225, EYREEE
ZOFEET ) HEICE 2 AU LERE

T5(@)".
JUANRKYUY
w. @7LANY ik, BAB X EAOR
O HREEHERICHNTIEYEEZIVIUX L B CIX B RAES B R E, BE R R

(Gilron I, et al. CMAJ 2006° /ZAEEIED. HEERHERED

Za =N F = "
FAA KTy o, L 20101 [CTHR) > HAT AR A LU

FLT, 79 RICHREERERE
MERL, BEOCEIZOWTLHET
%4 BIEBRERTND.
Eigﬁgfﬁgg @ 2010 FITRH BB EERE R Z EI0HRG L L TRBINZIER, BARR
B TOBEBLOEL. 4270 =y 7 EMEREREEREYIET A R4 Ty F—RIRFE I
BFoN T3,
S WA TORB TIIFMBERERICOVTHENEIERINTEY, 2011
3 ABE, FITHHRBGRIM I 2 BRABRSEES LT 2.
@ RETIEREALEEL TSR E LA ERE & FICEE L7231 oF
WIS T H2EMEDHERSNTEY, BRSBTS %Rz
BT EHNTEL.
@ T VAN E, AR F 2 EFEMROBIERPHERTFNIZRD 5N 5P,
BRAICERZEYHEERIZRD SRR, FTLINRY v EHNARYF
OWH OB & ZEMIZIZIZFR U CH L EEZONED, LAY ViF
Wik E & P REOBICHIE OB S 5 mTH NNV F L E8BRY, £
DOMBEFROFHMBE T VI VOFBRESTH 5.
©TVLANY ¥, HNARYF L EHICERBRTEZ I/ VT F=0207
FUYAR L THRSEEHET ALENDH 5.
® —f£i2 150 mg/ HOHAECHHEL G 2 E 7213 3 HaEks) L, RE
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=t e AR

O HEEETEHERRBICNTD CaFvRIVa. 0 UAVE (HIXRVF2 /7 TUHANRUY) &Fa0+E
FVDERALOBEHRIE

o ANYDLF R a6 UHY R SNRI
RIS R , e o IR ; : ‘ ‘
| O HIRYFY TUHRUY  FaoFeFYy
Al RO REOA REOA]
BlaFE° BT 100 ~ 300mg 76,mg. 1H2E %z 350 20me, 18 1M
Ffcld 100~300mg, 1H3 mg, 183E

o]

BEEDHIE BRUDEOHONDESICIE, 1T 3~7HBICTHE300mg 1TEB&(CT1THI1E40~
~7HBC&IC100~300mg FTEE Z0#IF ABUEHL 60mg =TEE
(1 a3m) FoE BHONBDEHICE, 3~7H
&I 160meg/ HFDoiEg

BARE THE3600mg (1B3ES 1H 600mg (200mgZ1 1HE60mgZ 181 @&
iR)  BEEDETAROSNS HIEFR/IF300mgz1H B#E
BRICEEET D 2 @SR  BEEDETHR
APBTEF, 2400mgFTLD SNDBEICITRET D
EERENTLIEN
SREDRYTE FAEMEHEILTD3~8E 4EH 4 @RS

DrcHDERE BICHA, RRBET 2:8F
FELEWER BRI FEMEHELV, RKEIEZE BRSO FEMOIV, REEEE. B0

(R R
ERLOEE BEETe BT S | FEEE, BT 7
WI—VELE, ~STR—)L
D
EELSO  EREEONE BENCEE BEESOXE FROUE 05 OER0NE
R HEYRERERDSNEL  EENCES SRR ERIE
226 SN
FHCRED BABTADAICHLUTERR - BRESRMEBCERERME >ORCHLTER  fims
YR FEENTV2H, BEESE —21—0/F—E20, FElE NTLBH, BEEERRE
REICH T BRI MEHERERCH L TERS —1—0)(F—(CH L Tl48
ncua | RHETHD

WP X U8 300mg/ B ETEEWER ORI ERLET 5.

O BEE R CRIERAPRAL LT 29 2BF T LT, GERGOICREIE
RPELBWHEEZE L T 5 720RAIDOWTOFHMA L +451247) & & 25
BT, SOHLICHMERT mg/ HERBEHAEL LTHRALTVWEI LD H S
(@ " %/ RESLHLOEXDPMEE 22541013 300me/ HEE T Tt
RETZTICHRREEDL LD H 5.

272720, VA ANY ol H2EESE, AT L TR
BELRFTw—HThs —HIZ, FLHNY iF 1~ 23BN 300 mg/
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Neural blockades are considered an alternative to pharmacotherapy for neuropathic pain although these blockades elicit limited
effects. We encountered a patient with postbrachial plexus avulsion injury pain, which was refractory to conventional treatments
but disappeared temporarily with the administration of the local anesthetic lidocaine around the left mandibular molar tooth
during dental treatments. This analgesic effect on neuropathic pain by oral local anesthesia was reproducible. Under conditions
of neuropathic pain, cerebral somatotopic reorganization in the sensorimotor cortices of the brain has been observed. Either
expansion or shrinkage of the somatotopic representation of a deafferentated body part correlates with the degree of neuropathic
pain. In our case, administration of an oral local anesthetic shrank the somatotopic representation of the mouth, which is next to
the upper limb representation and thereby expanded the upper limb representation in a normal manner. Consequently, oral local
anesthesia improved the pain in the upper limb. This case suggests that pain alleviation through neural plasticity within the brain
is related to neural blockade.

1. Introduction

Neuropathic pain typically appears following peripheral
nerve injury due to neuropathies, plexopathies, and trauma
to selected sites within the central nervous system (CNS).
Recently, evidence-based recommendations of pharmacolog-
ical treatments for neuropathic pain have been proposed
based on both positive and negative results from multiple
randomized controlled trials. However, approximately 10—
15% of all neuropathic pain patients are refractory to
pharmacotherapy. For these cases, more invasive pain-man-
agement interventions, such as intrathecal drug delivery,
neurostimulation, or neural blockade, may be used. Ideally,
blocking neural transmission, either temporarily by using
local anesthetics or permanently by surgical nerve ablation,
can reduce neuropathic pain; however, no neural blockades

have been found to be consistently successful [1]. Here,
we report on a case of a patient with postbrachial plexus
avulsion injury pain whose neuropathic pain had been
refractory to several evidence-based pharmacotherapies and
interventions, such as spinal cord stimulation, cervical
epidural blockade, and brachial plexus blockade. His pain
could be well controlled by oral local anesthesia, suggesting
pain alleviation through neural plasticity within the CNS.

2. Case Report

A 49-year-old man, who had a left brachial plexus avulsion
injury 10 years before, experienced severe neuropathic pain
in his left upper limb immediately after the trauma. The
patient complained of continuous burning, pressing, and



tingling pain in the upper limb. From the beginning of the
perception of the pain in his upper limb, he felt illusory
perceptions of fingers touching his face although he did
not perceive pain or any other sensory deficits in the face.
He had been treated several times for the pain through left
brachial plexus blockades and cervical epidural blockades,
with no success. His neuropathic pain decreased slightly
when taking pregabalin and with the application of cervical
spinal cord stimulation (SCS), but it remained severe. He
did not have any pain or trigger areas in the face getting
caries of the teeth. He once underwent a dental treatment for
his left mandibular molar tooth. When local anesthesia was
applied around the left mandibular molar tooth (3 mL, 0.5%
lidocaine), he felt the enlargement of that region, which was
followed by an immediate disappearance of his neuropathic
pain. At that time, the illusory finger sensations in the
face disappeared. Approximately 2 hours after the dental
treatment, the neuropathic pain returned and gradually
increased to predental treatment levels. A nonsteroidal anti-
inflammatory drug, loxoprofen, completely ameliorated the
dental pain but was not effective against the neuropathic
pain. Since then, the patient had 3 dental treatments, and
local anesthesia around the left molar tooth consistently
ameliorated his neuropathic pain. Analgesic effects consis-
tently lasted for several hours following the administration
of the local anesthesia. His neuropathic pain was able to
be mildly controlled by a combination of pregabalin, SCS,
and local anesthesia around the left molar tooth although
the molar tooth had completely improved. The use of oral
local anesthesia for breakthrough neuropathic pain had been
especially effective.

We obtained the patient’s consent to report his progress,
in accordarce with the Declaration of Helsinki.

3. Discussion

Under conditions of neuropathic pain, particularly for
deafferentation pain following massive nerve injury, such
as postamputation phantom limb pain, postbrachial plexus
injury pain, or postspinal cord injury pain, cerebral somato-
topic reorganization in the sensorimotor cortices of the brain
is observed. Following deafferentation of an upper limb by
nerve injury, the somatotopic region corresponding to the
upper limb in the sensorimotor cortices shrinks, and the
somatotopic region responding to the facial region, which is
located next to the upper limb, expands (Figure 1(a)) [2, 3].
The degree of shrinkage of the upper limb representation
correlated linearly with the severity of the neuropathic pain
[4]. Further, expansion of the somatotopic representation
of the affected body part correlated with pain alleviation
through neurorehabilitation techniques [5-7]. Therefore,
somatotopic reorganization in the sensorimotor cortices
closely relates to pathophysiological mechanisms underlying
neuropathic pain and its alleviation.

Concerning the somatotopic reorganization of the face
and hand regions, the overlapping of these regions can
sometimes induce the following illusion in patients with a
deafferentation of a hand: touching the face creates obvious
referred sensation of fingers in the face as if the fingers
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Ficure 1: Topographical somatotopic reorganization in the sen-
sorimotor cortices following deafferentation by a brachial plexus
avulsion injury (a) and normalization of the reorganization by
application of local anesthesia in the mouth (b).

are embedded in the face [8]. We consider one possibility
that the analgesic effects of the oral local anesthesia in
our case were derived from the neural plasticity in the
sensorimotor cortices because our patient perceived a similar
illusory sensation of fingers in the face. Deafferentation by
local anesthesia, as well as that by nerve injury, shrinks the
somatotopic representation of the exposed body part and
simultaneously expands the nearby somatotopic representa-
tion in the sensorimotor cortices, and these are not associated
with subcortical changes [9, 10]. On the basis of this notion,
we speculated that, in our case, local anesthesia in the mouth
shrank the mouth/face representation and subsequently
expanded the somatotopic representation of the hand/upper
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limb within the sensorimotor cortices (Figure 1(b)), result-
ing in amelioration of the neuropathic pain in the upper
limb. The disappearance of the illusory finger sensations in
the face soon after the oral local anesthesia supported the
intimate relationship between analgesic effects of the upper
limb pain and cerebral reorganization of hand/upper limb
and face/mouth representations.

In general, neural blockades are applied to painful
body parts in order to block neural transmission; however,
the clinical significance of neural transmission blockades
remains unclear for nerve-injured neuropathic pain because
of deafferentation. Local anesthesia at an intact limb con-
tralateral to the painful limb has been reported to display
clear analgesic effects on postamputation phantom limb
pain, suggesting pain alleviation through neural plasticity
within the CNS [11]. Thus, several types of local anesthesia
or neural blockades on unaffected body parts have dis-
tinct clinical significance compared to neural transmission
blockades, whereas peripheral nerve blockades shrink the
somatotopic area of the exposed body part and seem to have
no analgesic effect on neuropathic pain in general. Specific
analgesic effects on neuropathic pain from local anesthesia
and neural blockade could be derived from CNS plasticity.
In the future, functional brain imaging studies examining
the relationship between neural blockade application for
neuropathic pain and CNS plasticity need to be performed
in order to better understand somatotopic reorganization in
the sensorimotor cortices induced by neural blockades.

4. Conclusion

For neural blockades, oral local anesthesia is a novel
candidate for treating neuropathic pain in the upper limb,
and the analgesic effect might be derived from its effects on
neural plasticity within the CNS.
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Abstract

Purpose The introduction of new medicine can change
clinical practice patterns and may affect patient outcomes.
In the present study, we investigated whether introduction
of remifentanil in Japan affected the practice patterns of
anesthesia.

Methods Using the Japanese Diagnosis Procedure Com-
bination database, we extracted records of 423,491 patients
who underwent surgery with general anesthesia in 243
hospitals before (2006) and after (2007) the introduction of
remifentanil, and identified anesthetic agents used for each
patient. A hierarchical mixed-effects logistic regression
analysis was performed to analyze the factors that
affected selection of remifentanil. Further, we compared
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postoperative length of stay (LLOS), in-hospital mortality,
and total costs between 2006 and 2007.

Results  In 2007, remifentanil was used for up to 41.4% of
all general anesthesia, accompanied by a reduction in nitrous
oxide use and an increase in total intravenous anesthesia.
Female gender, increasing age, and preoperative comorbidi-
ties including diabetes mellitus, hypertension, liver cirrhosis,
and chronic renal failure were positively associated with the
use of remifentanil, whereas accompanying cardiac disease
and co-application of epidural anesthesia were negatively
associated. In 2007, a similar in-hospital death rate, similar or
decreased total costs, slightly reduced duration of anesthesia,
and substantially reduced postoperative LOS were seen
compared to those in 2006.

Conclusions Our data revealed rapid changes in practice
patterns in anesthesia after the introduction of remifentanil
in Japan. Remifentanil was used more often in patients
with comorbidities and without epidural anesthesia, and its
introduction did not affect increase in total medical costs.

Keywords Remifentanil - Anesthetic practice -
Postoperative outcome - In-patient medical cost

Introduction

The introduction of new medical devices such as the drug-
eluting stent for angina pectoris [1] or new drugs such as
anti-tumor necrosis factor-¢ antibody for rheumatoid
arthritis {2] had a major impact on medical practice pat-
terns over a short time period, affecting not only patient
outcomes but also total medical costs, although published
reports gave variable results [3].

In anesthesiology, only a limited number of reports
show changes in practice patterns in anesthesia [4]. It is
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