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Adjuvant medications to local anesthetics in nerve blockade

Deok Hee Lee

Department of Anesthesiology and Pain Medicine, Yeungnam University College of Medicine, Daegu, Korea

Peripheral nerve blocks are commonly used for surgical anesthesia, postoperative analgesia, and to reduce
opioid requirements. Although these blocks have traditionally been carried out using local anesthetics, single-
injection techniques can be short-lived and limited by the relatively brief duration of action of currently avai-
lable local anesthetics. Increasing the dose or concentration of local anesthetics may prolong the duration
of analgesia, but may also increase the risk such as unwanted motor weakness or systemic toxicity of local
anesthetics. Numerous adjuvant medications have been added to local anesthetics to prolong the durations
of anesthesia and analgesia achieved by peripheral nerve blocks, and currently, a number of different
adjuvants are used to improve quality of the block. This article will review the several nerve block adjuvants
used in combination with local anesthetics to provide blockade of peripheral nerves in clinical practice,
describing the rationale for their use in peripheral nerve blocks, and the evidence for their effectiveness.
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1. Epinephrine

A Ae; &3+ epinephrine2 =40l A| S 11
F 5 AaAA FanAY 4 2 H=E U
= em[s], Y= A 8 W= FYo] S o epine-
phrinee]] &Jgt vldjo] Ao =X S W aup5A| F
gl9] M7} Ak,

AZBZE Al amk3{Ae] 71 epinephrine2 71 A}
of Fanly Eakmchs A4Fe) BB SEAYOZHN
Fa0iAe] A S Lel) slo] ZEARE 271415
Ao FeA ok oliet 287 ARE bupiva-
caine©|L} ropivacaine®@} Zro| H| A AA| 7t LSl ZA
ulF A Rt ZA)7 o] B2 lidocaine©]Y mepivacaine©]|
epinephrine©] Zo] AME-H 7% @A 3] YERATHS6,7]. 1%
lidocaine hydrochloride®]] epinephrine hydrochloride-& %7}
5104(2.5 pg/ml) F2ForAl el FAstE Wl A4l
Acke] 2HgA|Zbo] Z71SIAHS). SHAIRE HETE Aee
< Y8t QoililA Zgkeof| A 0.5% ropivacaine hydrochlo-
rideo]] 7} epinephrine hydrochloride (5 ug/mL)+= 7241
7 Ayghe] HE A7) FaEE olAA| Zelho). Ha ofE
2|obe AABRE 2ol A 296 lidocaineo]] 11-8-2K1:80,000)
= #-82K1:200,000)2] epinephrines A7l8le 1 a3
v WSt A3} A ZEEF = (visual analogue scale, VAS) 4=%],
NE R W ASATL, & F FY, 120 AEAY
NEE S0 & A7 2po]7} §1%lem, 1:200,000 epinephrine
& A7k 2ol Bejstal ebgaol Hold o2 ek
tH10].

o]79] g ATolA lidocainet E3Het epinephrine 7
of HHgAlAel £UTRE 1) F) 5 10871 E wTHE
%7HX171H, ©]= epinephrine ] @5 2-g-of &J3t A o]
ole} epinephrine Z}A| 8] g a2 JZFH Tkl ¥ sk
k. ol5L 1 7)HL ZEK') 8ol epinephrineo]
Zg5to] HEENa) T84 JAE Ft Aoz st

STH11]. gtH phenylephrine, ephedrine, norepinephrine 5
I 22 of=d e ofEe FantRAlel H7HE NS 7

- epinephrine¥} ARG SRS HolE= Zof Tt Al=7) QL
o, o] A= epinephrine2rt A7} gl AL
Holth

Epinephrine©| Z&He Z4 0l Ao sodium bicarbonate
£ %713H4 epinephrine] H3lj7F 319 4= 9loH, 417
58, T, A A2k g SRloA = F4rEA| epi-
nephrine 713k ¢ Fo& a3tk

2. Sodium bicarbonate

Sodium bicarbonate S 715t =AukA| 2] pH7} 57}
s ol BRAS WENA HlolLst A71E S71A)
713, 23 oFge] Aot Fah 22iso] ABATe) U
o] WelAlt}. o7 S4g Sg B Aol ek 44
ZHol Aol7t glonk, HHs 7 AKE 7 Aol
Bh& o] 2ol Al 2.75, mepivacaine®]] sodium bicarbonate
£ A7IRE FollA L0RCR Astri12]. 22, ol=gt
Aol= AA| dolM SaskA] gtk & Fo| A=A At
A] chloroprocaine} bupivacaine®]] sodium bicarbonate2} epi-
nephrine & H7FSHES 0] AZAbere] Wdo] epA| 1 X
Sx17b0] AFEIITHI3]

Mepivacaine¥} lidocaine-2 sodium bicarbonateof| 2J$F &2+
2} gste] Aot anAl= A, vl 10 mLr 8.4% sodium
bicarbonate 1 meqE 75l A& 4= QUTH14]. 28+
bupivacaine®] ¢Ze|Adsh= Fo7t @ E=0), B84 47]
9] AAE 97| $J3)A] bupivacaine 10 mLuE}c} 0.12 meq ©|3}
9] sodium bicarbonateE ARg3}ojof FHH14].

3. Dexamethasone

Glucocorticoid+= phospholipase A2 A2} glucocorticoid
T84 B3t siA FEF, X 1Y oA T FF
TE 283 Yepdich AR A] 3718 dexamethasone
o EIE of ) BRlolA HuEgc. Bzv|ajolatetuld
A] 0.5% bupivacaine hydrochloride 40 mLo]| dexamethasone
phosphate 4 W#] 8§ mg &315to] A3 23k R 5=
9] F5 T ARt tiRTolAs 13.3+1.0A17F] o] HIste]
4mg H7FRE FOIAIE 216224417k 8 mg& A7IEE 2ol
A 25221970 2 27K, 27} WEA) 87 o
A] dexamethasone & H7Kt oA ZHASHACHIS), E T2
Ao A= 0.5% bupivacaine THE T 0.5% bupivacaine+
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dexamethasone phosphate 8 mg 2 Jdrha|A17 kS Ald)
SIS W) 5 27 A2 B 2547 Age] Wt &
% morphine ARgols 2ozt gigtont, 417 Afehe] 2j%
A|7to] F-o5HA S71FFHTH25.7+3 h vs. 18.8+4 h) [16].
T2 29 g AFellx] A7E A YAE s £
A7 A S o AR R&A17HE dexamethasone
o 3 o3t S7H UERAl FUTH7]. 2ok A ol
37hel dexamethasoneo] AAAEE S7HA17]= 71 @
A7HA) BB SR eEsto Lt ofukE dexamethasone
o] glucocorticoid 48715 E3}e] 52t Cilfol i oA
dET8AE FRANALEN A7 AFe] 0] Hdad
Aol 1 714 F¢ shurt 2 & UTH18]

4. Opioids

Txzol|A opioids= F2 12} ZZHAZAA| 2] i o
-gH19). webA] opioidsie FARLA]S] BEAA 2
AT Ao Holu} ofA7HA] o]of ez =Tto] BTk
AR L7 A A S $151e] lidocaine]] 37HE morphine
0.1 mgkgs 22T} HITLEHE 1) 24417 VASS: kA
S1A] QISLEH20). 267h9] 5] wlmATE Fo AHAT
Al =40k Aol morphine, fentanyl, alfentanil, buprenor-
phine, 71831 butorphanol®] H7H= 4 $% este] ululg
7L e A= e eH[21], Murphy 5= ZAIH Y
7|12 utHE ot B ZA| 2 A] morphine©|Y fentanyl ] A}
go| Fi gHe REsn BusGCH3).

Buprenorphine2 A|ZAXISdo] wll-- 743t u =80 et
F2zgAolck AA7IA] TRt F59 SAuEFAIE ol&
St A173&pol|A] buprenorphine©] A173XPke] Z|EAIZRS 5
7RIt EaE0] Itk 1% mepivacaine, 0.2% tetracaine
2]31 1:200,000 epinephrine& &35 =+4ulEA| 8o
buprenorphine 0.3 mg H7}ske] A7 D710t E Al
Aol W, & F ANF A ATI0] 741347k 2 ol
buprenorphineS H7}5HA] &2 tjz Lol A< 5.3+0.2A]7F
H} A9 3ufiut 71 A HEH22]. E3 oy HE
a2 9519 0.5% bupivacaine hydrochloride®]] buprenor-
phine 0.3 mgZ 4 olA] =417 S APsHES o, &
3 A AFAIE 87317171412 Alzte] tiztolu 5ol
buprenorphine 0.3 mg2 T3t R} 6A|7H0] F71819aL,
55 ot FES} 2L olREAEEL Aoz ey
T Qe FARS wEEA| ZATH23]. Buprenorphine
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S FAE A7 Folol] S W B8 Holuk F
BIE Hol=d], ©|:= buprenorphineo] 2|32 0= 417 22|
of| 2-g7e AARITE BlaE] 229 §F ALoflA] buprenor-
phine> F2nHA| 9] 28711} FASHA AYYEE UE
B ER2E A8l A% anE Jehdicthy 2 ustgirH24].

Naloxone> =2 u =&Alof| 2H-8SHARE 8, 1, 0 &A°
L Z-8-3h= opioids =2 @A oItk 4872 naloxones
a0l A7Viol AATe] Bk BT U A
T=°] Ak 1.5% lidocaine 34 mLof| naloxone 100 ng= &
Asto] BAF L7 E AT 2 & & F5 U9
I A1 A AEAEo] ol th2S]. ERF 2ol A
TFAAZ ZAFL7|AAHE $18ke] 0.5% bupivacaine
30 mLe| naloxone 100 nge A71519S o 44 == &%
A7 2 ol Apol7t flglonh, A 9 24 At
9 A|&Abo] oot 716t & & FA| 870l
HastTH26].

5. Tramadol

Tramadol-2 codeine @] 4] 4-phenyl-piperidine -J-AA| 2
A, 1 2 714 2 2 A& serotonin HH], 23t p-opioid &
A| 218, norepinephrine A& 4, HEF =2 %A 50|
UTH27]. TR} tramadol> ZF T2 JAIE T8l =4mH
ALt AR 282 sh= EA= 7HA]aL JITH28].

6052 SAE hAFC 2 1% mepivacaineFHe 2 ZHAAY
7|12 S Al3gE ol 1% mepivacaine © 2 A7 X}k
I} FA] 0] tramadol 100 mgS FH ol FARE ETH 1%
mepivacaine®]| tramadol 100 mg2 & o] A AFXFS AJ3)
2 2olA| Sue 2abgo) glo] AFAE AZio] Z7HEIg]
0[29), ol WEAo] mamadolo] Heks] 248 A
ARgte) TS HAIA L7 | Z b Al 1.5% lidocaine hydro-
chloride 30 mLe]| tramadol hydrochloride 200 mg& & 7|5}
= o, A4 At AZte] AFEHAY & F A AFA
£ 873P7|7HA] &85 = ARbe] F7HsHRTE 23 Y o]
Aol A= k] E@ATe] XA E o] UEbgTH30]. 3,
0.5% levobupivacaine®]| tramadol-& 4]¢] &8 +8 At
< A 35HE o tramadol 2 Q13 A1FRFTE] A2 et
UA] A3 F2 g A-ollA] 0.75% levobupivacaine]]
tramadol 100 mg& H7F510] BZMu|Afo|etol3iE Alspet 2
I} & T AE[TE 27159 e 4, levobupivacaine B

oA ERIR] gk o413k FEo| WAl WET) 747} 5.9%,
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L% om, olglols A, M E AP} T F2G
o] BEHYo BT, NANTHE T FhuiHA o) HE
24 AFgA] ol a3

6. Neostigmine

Neostigmine< acetylcholinesterase JAA|ZA], Z4=73
2 RS off g5 vlgste] E AE YEPARE FA
o 41, TE, AL BRAUET 2o 2UY HGgol
T ETH33,34].

L2417 oA neostigmine] %15 B o] 3t ZE AT
So] MaE|T giek. BAAL7|GTE A mepivacaineo]
A7 neostigmine 500 ug e 7217 e Z745HA
3} 1L, neostigmineof 2|t F2Rg-o] WY QIE=7}E =Qhth
[35]. 34 9] 3RE U|=F E= lidocaineo] neostigmine
S00pge HE F FO2 Lol BHAA7IATHIAE A
WIS 1] VASe} 31 wrelof F 22k Aoz} izt
[36]. T AR WA AT Bk Al B
A A7 Z neostigmine 125 ug, 250 ug, = 500 ugS &
oJ3t Aa}, 500 ug] -8 neostigminedf| A9k & IS
W 4= USITH37). ofhE & F9jo]l whE neostigmine
$o] A7} A BHE el F3E nAE Aow
wou; ofd] dfsirle F& 2712 o we A7} Brsic

7. Midazolam

Midazolam-& 484 benzodiazepine#] FEZ 4], 7F1}2]
U H7h 2 FA819E o v-aminobutyric acid A =84
o Khgstel FankaAle 488 Z7HAIA AE EUE U
Ehli= Aoz A UATH38,39]. A7 S(neuraxial) 2k
A] midazolame] Ao T AT} TheFsHA] WAL vto]
Hlstel, w2417 ool A midazolame] o] et BT
£ of7iA] Bjulsiy,

St A4 8IS ZAIF D72 F 0 Al 0.5% bupiva-
caine hydrochloride®]] midazolam 50 ug/kgs 4o} ARESH 2
I, A4 ] HES SR A 717k
STHIZLH, & £ 2, 6, 12, 24X771A] F50| 43
t}. o] oA & F A A= midazolamS SR 7ol
A=A SFEUILY & Folle Zo|7h UEhA] gksktt
[40]. L&, oFR7HA] SAukE A 9] H2A| 2 A] midazolam
= ABFHE FUSHES WY Aol W Ak g

SA] ghgto, ol& feilA o g2 A7 28T Aes
2tk

8. Ketamine

Ketamine-2 N-methyl-d-aspartate (NMDA) 5~8&3] Z3}HA|
24, 3f8] vl (dissociative anesthesia) A S Hol= EA
o] Jlow =gt 2F 28-S 7ML Qlek A7 S Aol A
ketamines] ARgo] Tt cleFet A7S0] BaE v, 417
Are] WzA|RA ] edato] WAL of7}x) W ok
A upt itk 2 B9E 9l8) FA0HAY ketamineS
33t e Aol FEnhE s Wl ketamineof) £
o ol Ueh) gislehidt]. Tt o] o ATolN=
0.5% ropivacaine hydrochloride 30 mLo]] ketamine 30 mg<
Hrleto] Bu| Aot e Age A, 22 L 2
A7 2o I oyt A&ARtolls G PIXA FSHA
a1, ketamineo]| &J3F FA}-g-2] WY W=7} Erhal B aske]
tH42). @A AAFollA A1FAE Al Zamp A o] ketamine
o EPAFEL 2HER g

9. Magnesium

Magnesium2 A1BAIZZHE 2 S 28351, NMDA
T8A AZAI= A&t Apfuiet AU F Al of
B AT 28 FAAIH4A345]. BEAH SN
g B3-S 9)3te] 0.5% bupivacaine hydrochloride 20 mL
]| 10% magnesium sulfate 2 mLE 40| E-ZH|Alo|zpdnls
= A8 2, bupivacaine T FolAlHTh AR 2|4
A7) Z7H5HT664 min vs. 553 min), & F 1AM B2
A)7F 2okrH46). E3 drhe| Al A Al 0.25% levobu-
pivacaine©]] 15% magnesium sulfate 1 mL 232 72t 2 &
AV A ALAREE SHTHA7]. 2 T Aol A
5 ees e IAE gAFeE 0.5% bupivacaineo]] mag-
nesium sulphate 150 mg2 A7}l 289} §= 3} 33
W S Alste o, A4 A AEARNEE AE
AZto] dAE|9 o, 4 3 morphine @ FeFo] ZHAdtTH
[48]. 2o, W= o213t P Higo] AR Al =4t
FAol &% magnesium®] ZF 2ol Higt 3F A A

AR go B AP A magnesium] QHAo] 2
2 A 2ot e,

164 YUJM VOLUME 34, NUMBER 2, DECEMBER 2017



10. Clonidine

Clonidine a2-AS2-gA| 24 eyt A7) Fof
Al A5 R 2 28-S UERHTH49,50]. D247 oflA cloni-
dine®] 24-g 7|72 o] &3] Y A|A| P42, Butter-
worth®} Strichartz= 554382 £3) clonidineo] A1 U]o]
S Aa} C AR BE WIS AT WBH
SanASkE Pe] AgBrt C AAAS A7 53] o
Ashal RSt S1].

ZAALG 71 AFuE A] lidocaineo]] £¢HH clonidine 30
W 90pge 77 Ae HEAS BEAAL AEAE
2)&A7He Z7FHE 28U donidine 300 ug T3 AE
Pt g2 FAES o |ARHS2]. SrEAE HE A+
oA A1FRE A] clonidine®] A% & I= ropivacaine, bupi-
vacaine, levobupivacaine®} ZH-2 AR 7HR]| < 240 A E
t} mepivacaine, lidocaine, prilocaine™} 22 SE5EX|<& =
Anh2IAlE AT F9ol o ETFEA0] LERETHS3,54].
E SR A9 AR donidined] HE 2§
o] 93tk SLHS3], L3417 Xeholl A bupivacaine]]
71 clonidine®] -5 &t gt = QUEHSS]. 2
42olF gAe 2 0.25% bupivacaine®] clonidine 1 ug/kgS
E3tste] FP4173 9 FH2AA AtS AR 2y AF
A A7 2] &ATE F7Hs vEhR] ggteHSe].
Iy o] At RS & 27171 A2 AL A=
o g 7R 44 977 o 2ad Aos Helth

Clonidine AH&-C.2 QIFF A @Y, A, 14, A4la} 22
P 5 = clonidined] HAIFof 9 Atz oA
Ao, wEhA 4172 Al A-§70.5-1.0 uglkg) €] clonidine
ARgo] FHE AL JITHS7,58].

11. Dexmedetomidine

Dexmedetomidine2 a2-AHZ-EA|ZA al9] 8|& a2
9] ZHg-o] 1,620 75}k, olx= AL clonidine?] 74 o]Fo]
THS9). B a2-Z8AIAE 2%, W 53E Yepfal A
Gt MBS AT 4= Qi HAnHE o] B2A| 24 AME
739 dexmedetomidine-2> SutFA| et vtFA A @ A15FS
ZolH[60], Fut oA FaurAle| H7H=d Azt
A AR AEZAIZEE F7HRIH61]. & A
Mz ARt H-85H9S o dexmedetomidine-2 %15
aNE 7= Aer IEA rH62,63].
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T L7 AR E SRt A A3k ) 0.5% levo-
bupivacaine®]] H7}H dexmedetomidine 100 ug-2 levobupi-
vacaine®| Z-HE ARES WA Star 2Pt A EHARMe $7F
ANFom & 3 AEA Q7L A FH o), dexmedeto-
midineo]] 23t Ao} FHEETHeA]. E3h, FA7AE A
2 43} 0.5% ropivacaine hydrochloride 10 mLoj| dexme-
detomidine 1ghkg H7FIES T ZZHAIA Jhek 45412
o] 16.2417H0l14] 21.5A17ke. 2 Z7Hskgch, T2t <) o]
ALNM = SRS A A dexmedetomidineo]] €3+ A& ¢t
I Aol R ATH6S]. < 147]9] 4 Aol Zake
86879 9] SRS dido= Y] TAlEE7IA e Al =4
Al H7tE a2-AdEAeA9 A S BdE
e} 2493 23} dexmedetomidine©] clonidineo] B|3}of 22}
0 S5 A LRSS BT A0S A
Ze Bt ohel & ¥ 5% A ARE Hofuloh Teh
dexmedetomidine @] ARE-L LA Q] Awe] HY HIEE =

FeHo6].
4 2

WA e A3 v & F 35 8] E= T
F AR A AL fsto] FankAL F2 AHgET
Stk sAet B FanhAle] 154 F02 2E 57}
o A=, W SEL ASAZE el HesH 2 ust
o A&st7]ole A w2, ol2gt £AIE A5t
Sfsto] FaukHA) IS Bese] Aok BHS T
At shelc

OJAFEl ARG 2L Fdro] B AH7HA A
Ao 27 0 SFAAE Al & Fols £
Apto] of A SEElo] 2] Mao] 715e FAlo] B2
o) A7} 22 WA F2BE Aokl WELEE v
B olet 3 5 ik e B ol ofie
7L BT WESis ol glon, RE AMSS T
o Ao Bgsio] ol oFEe FavlFAe] B S5
oRt FEFE wALL E OE S T e 5AEY
Ak &N 27177 Sl T, 1§ et Fant
HAe) B} ks Ao wet oA 2% Yot
PelA T, AP A $AEE oje) Fe)= Lehd,
A 7HA] dexamethasone, buprenorphine, magnesium, cloni-
dine, Z12]11 dexmedetomidineo] A=A AAXHG 53=
A= Aoz 2AEROY, oF F AR 71

YUJM VOLUME 34, NUMBER 2, DECEMBER 2017 165



Deok Hee Lee

24 o= 4]&2]2F=(Food and Drug Administration) %21
& W orge girk meh Qo= Aol FE]
A B B 77 BeAor Bhel, tiBo] S ¥
9, AR A%, WS BankHAY £5, AF A7
DT RAE 5 Tefslel MR AMIE Muss A
o] T Aoz AZTh
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