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Effects of Epidural Naloxone on Pruritus Induced by Epidural Sufentanil

Eui Sung Lim, M.D., Ki Jun Kim, M.D.l’z, Joo Sun Yoon, M.D.,, Soon Ho Nam, M.D.l’z, and Myoung Hoon

Kong, MD.’

Department of Anesthesiology and Pain Medicine, Madi Hospital, ]Department of Anesthesiology and Pain Medicine,
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and Pain Medicine, Korea University College of Medicine, Seoul, Korea

Background: Postoperative pruritus following the administration of epidural narcotics is a very common and
undesirable side effect, Therefore, we evaluated the use of a combination of naloxone and sufentanil via patient
controlled epidural analgesia to determine if the incidence of pruritus was decreased when compared to the use
of sufentanil alone,

Methods: Patients scheduled for subtotal gastrectomy under general anesthesia were enrolled in a pro-
spective, double-blinded and randomized trial, All patients received a 20 «g epidural bolus of sufentanil in 5
ml of 0.2% ropivacaine, Following administration of the epidural, patients in the sufentanyl group (S) received
a continuous epidural comprised of sufentanil (0,75 «g/ml) in 0.2% ropivacaine, whereas patients in the naloxone
group (N) received an epidural infusion comprised of naloxone (4 «g/ml) and sufentanil (0,75 «g/ml) in 02%
ropivacaine, The infusion rate, demand dose and lockout interval were 5 mi/hr, 0.5 ml and 15 minutes respec-
tively, Next, the occurrence of postoperative analgesia and side effects were evaluated by blinded observers,

Results: The incidence of pruritus (47.4% versus 20,0%, P = 0.013) and nausea (42.1% versus 20.0%, P
= 0,043) were lower in group N than in group S, In addition, there were no significant differences observed
in the visual analogue scale, the incidence of vomiting or the incidence of sedation, Furthermore, epidural infusion
of naloxone at 0.25-0.4 «g/kg/hr did not affect the requirement for postoperative sufentanil,

Conclusions: Epidural naloxone reduces epidural sufentanil induced pruritus and nausea without reversing
its analgesic effects, (Korean J Pain 2007; 20: 123-129)
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AHeE g At A Fo] A A5RAE A T
A ol Ak 2t E AN L3 nalo-
xones A|EH 02 Folsiy A 5adE Bk 549
om) At A E AEF I kS ux]7] okowm A
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<, naloxone (N)-oll+= ropivacaine¥} sufentanil —L2|3L
naloxone s 73 %22 Foistoich FEHol e W
slod ol Fo] By} vl g Bzes HAm B oqu T
o5 d%lem PCEA #AA9 AgH 552 H7F W
ol thste] Aatgict. shatet Ak St o™
ol F3ll A BE2A st AFe FHs upH 55
o)stat g2l osl|A PCEA oF&& ZA St s
< 0.2% ropivacaine¥} sufentanil (0.75 1g/ml)e] Z3+ol
275 ml, Nv--2 0.2% ropivacaine¥} sufentanil (0.75 /:g/ml)
22] 3 naloxone (4 #g/ml)o] E3HE §H 275 mlZ ZA]
a3t
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A] propofol 2 mg/kg, rocuronium 0.6 mg/kg, 12| 3L fen-
tanyl 1.5 pg/kgs AMFAG & 7|2 A4S shgict,
A& 958 3715 47 1 Lmine 2 &} sevoflu-
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(Automed® 3200, Acemedical, Korea)& ©]-83}o] 7ute)
As< Atk A7t 719 714 Fod#Ee 5 my
hr, $3]F90 % 05 ml 2] AHFAL 15522 A%
shdth Tl S5 glycopyrrolate 0.2 mg¥} pyri-
dostigmine 10 mgs Foiste] Fo|ghg A A 2t
TFol &R geleta st § JHAR o]Fat
ek

73‘1](5’4 %z % E]«] e 7 T 3 E5A6d4(T0),
348417 3(T2)0ll FAEh &
*‘/] A= T‘:‘ ] Zrolt 2 74 & (visual analogue scale,
VASIE ol Bstel §41 st 7142 3 ) 27 ket
Al Bl A e AHE o, M 5ol A%
FeE 1022 3to 10 cm Zbel] 3F } ZHalo] AH FA]
SHEF sl M E5S vl Ret FAGol tigk Hot
= 7 kol gk A o {et FFEE A3t skt
(Table 1).

BE Hrke A7 WEs REE viFF A3l
SJaijA = A u% VAS7} 5 o] 4ol ALt EAprt A%
AL 8738k 7-F-oll & ketorolac 30 mgs FF3}aL 7]

Table 1, Rating Scores for Pruritus, Nausea, Vomiting and
Sedation
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Variables Score Description
Pruritus 0 No itching
1 Mild itching: Only in a small area of
the body
2 Moderate itching: Generalized pruritus
but treatment not
Requested
3 Severe itching: Treatment requested
Nausea 0 No nausea
1 Mild nausea: Queasy
2 Moderate nausea: Nausea but
treatment not requested
3 Severe nausea: Treatment requested
Vomiting 0 No vomiting
1 Vomiting present
Sedation 0 No sedation: Patient fully awake and

oriented

1 Mild sedation: Patient aroused by
verbal stimuli; oriented to time,
place, and person,

2 Moderate sedation: Patient aroused
by physical stimuli; oriented when
awakened.,

3 Severe sedation: Patient aroused by
physical stimuli; disoriented when
awakened,

3ok 7t 3ol A 7%l chlorpheniramine
maleate 25 mg< 7&? Fahle “q oAl FEIF AT 5
oll= ondansetron 4 mgs FF3 QA FHFS Uy
Folata 71535kt ‘ﬁ*"’ﬂ‘% o712 ¥3t ZFA st
7b Wb AL 5417 Apchell tin|sled naloxones HI
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ZAEHH —E“—*,% social sciences statistical software (SPSS
12.0, SPSS Inc., Chicago, IL)S Ah-g3}ich. oF ol A
SR Rt B]Iﬂ_l“_— independent t-testE o]-23}3 3 F-2}
£-2] WHAIHI &+ Fisher’s exact test 2] 1 VASSF F-2F

35 Mann-Whitney U testE ©]-83F93th.
ol P 3kel 0.05 v|RkQl A5 FAgH R
7

ST 389 NI 3570] ZF=glon] & FollA 4
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J9413]-(Table 2).
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2 RoIFSIrh(Fig. 1). 28 shar oF FollA Z+
7+ 15%(ST), 128N §PZP7} F7HAQl AEA =
ketorolacS ol HHIth(Table 3). 2L} F oA
ketorolac o] &8F2] Aol Holx] ook

% T 7 $ZS sTollA 18W(47.4%)0] WAk b

Table 2, Baseline Characteristics

Group S Group N

(n = 38) (n = 35)
Age (yr) 509 + 92 539 £ 72
Sex (M/F) 25/13 25/10
Height (cm) 1667 + 6.9 1660 + 65
Weight (kg) 653 + 86 651 + 85
ASA PS (/) 23/15 22/13
Time of operation 1424 + 374 1314 + 338
(min)
Tg%“ anesthesid 753 4 367 1683 + 334

Values are mean = SD or number, ASA: american society of
anesthesiologists, PS: physical status, Group S: epidural su-
fentanil, Group N: epidural sufentanil plus naloxone,
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Fig. 1. Pain intensity through the 48 hours of observation in the
sufentanil and sufentanil + naloxone groups using the visual
analogue scale: 0: no pain, 10: worst pain imaginable, No dif-
ference in pain intensity between the groups during postoperative
48 hours, TO: in post-anesthesia care unit, T1: at 24 hours after
surgery, T2: at 48 hours after surgery, Group Sr: resting in
epidural sufentanil group, Group Nr: resting in epidural sufentanil
and naloxone group, Group Sc: coughing in epidural sufentanil
group, Group Nc: coughing in epidural sufentanil and naloxone

group.

Table 3, Incidence of Side Effects by Treatment Groups and
Medications

Group S Group N
(n = 38) (n = 35)
Number of Number of P value
patients (%) patients (%)
Pruritus 18 (47 .4) 7 (20.0) 0,013
Score 0 20 (52.6) 28 (80)
1 12 (31.6) 4 (114)
2 6 (15.8) 3 (85)
3 0 (0) 0 (0)
Nausea 16 (42.1) 7 (20.0) 0.043
Score 0 22 (57.9) 27 (80)
1 13 (34.2) 3 (8.5)
2 1(2.6) 5 (114)
3 2 (5.2) 0 (0)
Vomiting 3 (7.9 0 (0) 0.092
Sedation 3 (7.9 2 (5.7) 0.262
Medications
Ketorolac 15 (39.4) 12 (34.3) 0.863
Chlorpheniramine 6 (15.8) 1(2.9) 0.062
Ondansetron 4 (10.5) 129 0473

Scores; 0: no complication, 1: mild complication, 2: moderate
complication, 3: severe complication, Group S: epidural su-
fentanil, Group N: epidural sufentanil plus naloxone,

Hlsl NZelA & 73200%) k] stel AR
T8t Xfo]E HEYrh(Table 3, P = 0.013). &£ & =
QA E No] T U A ES VERUTH(Table 3,

Table 4, Cumulative Sufentanil Requirements in g during 48
Hours after Surgery

Hours of observation

Treatment group

24 hr 48 hr
Group S (n = 38) 945 + 30 1883 + 46
Group N (n = 35) 938 + 42 1861 + 48

Values are mean + SD. hr: hours, Group S: epidural Ssu-
fentanil, Group N: epidural sufentanil plus naloxone,

P = 0.043). 2] 3L ool gt X 55 Sl FEol F
o AEE STollA BIAw FAA o= gl
(Table 3). TEE 3 479k AR5 K<l B4 & 2ol
A Zpol & Holz| Aokom A& =
= 3] 5AoflA sl Ao o]% ‘3“‘011‘1 AR e B
3l A+ 9ok o712 %3 sufentanil®] F-2HE o2
o138} naloxones Ab-&3k o= $iich

AT 717 Eot & Fol=l sufentanil®) S| A= oF
ol A ztol & EO] A QESkTh(Table 4).
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AFE2e] 23} serotoninA] FEe] ZF 2|3 pro-
staglandin®] 2H-& 50| 7te]-59] Aol doshe A
o2 KBtk o|A ¥ ubA7)Ho| theksly] wliol o

1 2 X] 50| naloxone ( « receptor antagonist), droperidol
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dansetron (5-HT3 receptor antagonist),l5) propofol'® 5 ©J
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el s $sta Fuks] okf§AR Folz Qg 7h
He5d WEE AEE s gzl wet oF 30-100% %



=
el 7o g2 Folsh= obAf-AHAl= morphine©] 7t
4 gol A8 glct. 221t morphine &4 o] o]
A 7ozt o g Fojsllete HHGTHE F&l A
57 del A8 g o] B89 WA Eo] &
vehdth Kim 527 f2AES v Aol A Ay
2]7+2 2 morphine} sufentanil- AH-8-3F 73-%- sufentanil
= A& oA met To FAbgo] AA vtebyk:
thar B3135k¢3 ). Sufentanils morphineol] H]3}o] 2| A
Sl =7t Zot Bt Aehe A8 o] i 53] F
Zh-g-o] whAo] A2 o]Fo] §lo] el e FF=
Hol| wo] Agxx k. At sl g5 B¢
sufentanil-S AHESH W)= Z A= 23%0014"” BAE= 55%
9? =& WA Fo] HauEx gt a2t} sufenatnil S
0|23k PCEAo]| 432 naloxone Folof] thst &31& o
7het A= Kl wp glo] & ool A naloxone?] 73
ate] Fod7} sufentanilel] 93 7hela5] dlfol] =4
o] ¥ gop okt aela AgA 7ko] H sufen-
tanile AH&SFaL ko] e ARt A7 5
Qb oFH-FAAl atekol] 422 naloxone Fo17} kS
u| X =22 A H7hskgich

Naloxonet- 2H-g-A|7ko| - =8k obA f-AhA 23t
AA ol AN A3 H89) Aol EAH 2
AL AR AFeRE FEAZ F T THo
ek 2 Gan 597 Hatoll 98P morphine 55
0]-&-3 IV PCA Ah&A] naloxone (0.25-1 xg/kg/hr)S A
4n0n R2Y A3, P AREE ol 8 vl
Hste] & & oA 7&, 7w 59 #AEE 99
BA FEAZIHA AE BEe 2T v as) 2ho]
7} $lelchar 89l o] & naloxone®] E-Zof tish &3}
7b o] A &=k ST o2 UehtA] A&l E A
T B0E Hol|a g 574 A7l a-E e
7] wiszolh 5, &52] naloxone Fo17F WiQ1A] ofA
AHA1¢] endorphin®} enkephalin®] 2] & Z7Z1&}H o}
A W 2 SR ohale S8
Asl7] wiEoz deiA Jdok? a 2 A3t 5
Qb Fol%l F sufentanil®] & ol A AFo]7t S
ok 71A T ol BHate] g F=ko] L3 Flo] ghxfoll
Al Fol= sufentanil®] o2 2 422 naloxone Fo97}
7o gl oFFE mAA e e Yudirh
Kjellberg® Tramer=" 72| ofsl-FAHAlell 23t 712
$Z9] X Zoll naloxone (0.25-2.4 rg/kg/hr iv.)o] 7H&
- o R o WAES FAEAA Foka SRR 7

oo oL

[]]
[=}

|0

|M 9| 490l: ZAato| Naloxone Eo0io| &1 127

w5l et Hekal g3t ob 3 f-AHA12k naloxone
o] & k3 AIE TR AsiAE o B A7t
Z eslcka skgith Cepeda 5-2'" morphine@} nalo-

upet gk A3kg 2yl 4% naloxone (0.06-0.5
rglkghn S AEsk 7Sole ofAFAAY SFFE
S7HAF1AL A E e FHaEE 5 237 gk st
o1} 432 naloxone (0.05-0.006 g/kg/hr)S A&
gt 7ol A 557 2 olH FAAY SFFolle o
o] glowA Hahgo] ubAE 7hAA|ZIcka shodc).
%, 015 naloxone®] &%Fo] T3 947} Hvke
g Eelskdrt. Sartain 52" morphines AHE-gH
IV PCA°| naloxones Foi3lo] o] 55 R J35l9+dl
o] 73-%-oll:= naloxone?] FoJWHoll 3lo] 714 F4-2 3f
A g ZFdH o7 Fofaleledl o] 2 Qe Wiyt
82(55%)"" naloxone®] EF5 =7t LA 41514
FZ g AL o]Flo] Al J3FE uH S T+ Uslrh
H o Fol| A naloxones 32Le] AlFol ulg} 0.25-0.4
nglkghre] $EE FoiE|9l o o] naloxonesd 739
7oz Foigt Ay A7 u|s=g FFo|r)h B
ATl A €% 7t 252 W=7} naloxones FoI3 T
ol 4] 20% 2 tHZTF(47.4%) Rt SA vebt ot o] o
Al Ao 2 E £ HIEZA naloxone? %< T
AlEsto] QA3 F a7t giAlch

Naloxone< 2 F#U| =& I3t2 Foigheh 18
L 2 odltoll & PCEA FY7]oll £3ste] Hutelz
Folslgdrt. Kakinohana 527 ratollA HFAU =R
naloxones -043}¢] morphineol] <J3l] - LA A<
TEAEhE A 7 ddoka Basgl o Oku-
tomi 5> AR A EubAlol] Fute] 2 Foldt fen-
tanylol] ©Jal] A3t 7t #F& 73 42| £ naloxones
ojsto] ZraAlF kAL sld). Choi 527 A EAMNES
W= ks o2 g Tl A naloxoned 0.125-
0.167 ng/kg/hre] £E2 7Zute] & Fo3}to] naloxone &
& o]EH 22 morphineol] 2|3t F4H8-3 FHA&AIZAT
Jeon SE AP ENEES W= Aol A 04 ng/kg/hre]
naloxones 2|2 Folslo] ZE@ ol FokS m]X]
7] tomA 75 HAEY FTEE HaAH
519t Naloxone®] 71he] Fofol] gt AL &
A3 g QI ol o Esto] AR SA4 o] K
= ol7}F gloks Aol 278ke] Agsa ok o
B} bAst A8 HslA ojwdt o] AR 74
AR 2ela BREAE AES AYA B3t ol f

N ot

© TR R



128 ES Lim, et al / Korean J Pain Vol 20, No. 2, 2007

AA|2e] FE
7} wep?

2 Aol FAnkH AR ropivacaines AH&3HAE
tl| ropivacaine<> bupivacaineoll V|3l FF A7 A2} A7t
of] gk FAJo] Hom, A Aol nlal Aoz C A
$E wo] xgtsto 724 SEA7H 9 xjglo] AL A
o] rt® Brodner 520 X & AtellA 02%
ropivacaine®] 0.175% bupivacaine 2.t} 5 X173 ¢ At
o] A1, 7)ol & 7159 3 Fo] 7hsstvha Hast
Sk Aol A+ 0.2% ropivacaine©ll sufentanil- ml
2 0.75 ngo] EAl H7ksle] A7k 3.75 g (5 mi/hr)o]
FHUHEE sl ol ME v T4 524 A
A AE A G ol H FRE AT I
27 9lcp T

B Ao A3} &7 naloxone (0.25-0.4 1g/kg/hr)S
sufentanilZ} 37 E3ste] Aute] g Fofshe Zlo] &

H= oA & ZdA 5 8 A7 #A

Zo| AEg FHAIA ghomA el eFet oA
NES BAH0 foll AaAA F2 &+ U9l

o}, =3k FAA 9= §lAIut chlorpheniramine maleate
A& Aol TSl SRR
A|A Frkar & < 9ok 2] 3 739te] naloxone o 2
S kg —‘?—75}3‘3 WA= 2] ofgkeh, gt & ol
A & F 7Hese B Wl AR e S s 24
gt At F FollA 3 HE glolgoll
+59 X 5F SollA chlorpheniramine maleateS 691
oAl A& Noll A= 1910l A] F-o] =] % th(Table
3). o]= 7H %59 H7HAIZKTL, T2)3% $HAb7t A%k 7}
HEeEZE S4&3510] oF5o] Folxl A|7bo] Pl A7
Aoz Wolv] oleldt ATE @ u) W} P oFF
Fol o] HEE ook T Ao r AFEw oFgd
WS- Hol ol AR Folgt A9 5 okl Rl
3o ubgolls JAE 7 of & Aotk ax
H ool A naloxone Foi & 7H 253 Hl & 3/“9]
N5 ZEAA FARARE FE9 149§
h St o 24 9 2 2l 13
aket o8 W aeE R gk g aslx
A S5 558 24 ML sk
QAR A7) wiell Yehe 89 272 °]
AE aeslioF sk7lch 42| naloxone -r0=]7]—
AA 9] ool e mA]A] gherhar 813l
Ad ol 4 Aol il o 3
FEE 04:'@;} vt A

A2z o7 ZAure]Z 479 naloxone< sufentanilS

= A% 7

% B7sla 7ha

¢

il
mio Pn _<a

_Luﬂ.l

=

[e] _4
e g

r"“ o [o [o

o>4 z

(]

rﬂar}l

rﬂﬁﬁoﬂﬂ—imm\&—&’

o
o

0] 83 PCEA°l &3dlslo] A& ZFQlsto 2 Hutg)
sufentanil®] F-2H8-01 7}]&Z31 9 A 9] HIE T} 7HAE
ek 2 '1‘021 3} naloxone?] H7A &3y} Fof vt
W 9 Azl o o Be o7t Bed Aolth

(=

Ho
rok

1. Ueda H, Fukushima N, Kitao T, Ge M, Takagi H: Low
doses of naloxone produce analgesia in the mouse brain by
blocking presynaptic autoinhibition of enkephalin release.
Neurosci Lett 1986; 65: 247-52.

2. Rawal N, Schott U, Dahlstrom B, Inturrisi CE, Tandon B,
Sjostrand U, et al: Influence of naloxone infusion on anal-
gesia and respiratory depression following epidural mor-
phine. Anesthesiology 1986; 64: 194-201.

3. Gan TJ, Ginsberg B, Glass PS, Fortney J, Jhaveri R, Perno
R: Opioid-sparing effects of a low-dose infusion of nalo-
xone in patient-administered morphine sulfate. Anesthe-
siology 1997; 87: 1075-81.

4. Crain SM, Shen KF: Antagonists of excitatory opioid re-
ceptor functions enhance morphine’s analgesic potency and
attenuate opioid tolerance/dependence liability. Pain 2000;
84: 121-31.

5. Choi JH, Lee J, Choi JH, Bishop MIJ: Epidural naloxone
reduces pruritus and nausea without affecting analgesia by
epidural morphine in bupivacaine. Can J Anaesth 2000; 47:
33-7.

6. Jeon Y, Hwang J, Kang J, Han S, Rhee K, Oh Y: Effects
of epidural naloxone on pruritus induced by epidural mor-
phine: a randomized controlled trial. Int J Obstet Anesth
2005; 14: 22-5.

7. Lee JM, Choi JH: Effects of epidural naloxone on intestinal
hypomotility caused by epidural morphine after gastrec-
tomy. Korean J Anesthesiol 1999; 37: 73-8.

8. Cousins MJ, Mather LE: Intrathecal and epidural admini-
stration of opioids. Anesthesiology 1984; 61: 276-310.

9. Kjellberg F, Tramer MR: Pharmacological control of
opioid-induced pruritus: a quantitative systematic review of
randomized trials. Eur J Anaesthesiol 2001; 18: 346-57.

10. Tuncel G, Ozalp G, Savli S, Canoler O, Kaya M, Kadio-
gullari N: Epidural ropivacaine or sufentanil-ropivacaine
infusions for post-thoracotomy pain. Eur J Cardiothorac
Surg 2005; 28: 375-9.

11. Schug SA, Scott DA, Payne J, Mooney PH, Hagglof B:
Postoperative analgesia by continuous extradural infusion of
ropivacaine after upper abdominal surgery. Br J Anaesth
1996; 76: 487-91.

12. Szarvas S, Harmon D, Murphy D: Neuraxial opioid-induced
pruritus: a review. J Clin Anesth 2003; 15: 234-9.

13. Sanansilp V, Areewatana S, Tonsukchai N: Droperidol and
the side effects of epidural morphine after cesarean section.
Anesth Analg 1998; 86: 532-7.

14. Vercauteren MP, Vandeput DM, Meert TF, Adriaensen HA:



15.

16.

17.

18.

19.

20.

21.

Patient-controlled epidural analgesia with sufentanil follow-
ing caesarean section: the effect of adrenaline and clonidine
admixture. Anaesthesia 1994; 49: 767-71.

Waxler B, Mondragon SA, Patel SN, Nedumgottil K:
Prophylactic ondansetron does not reduce the incidence of
itching induced by intrathecal sufentanil. Can J Anaesth
2004; 51: 685-9.

Horta ML, Morejon LC, Da Cruz AW, Dos Santos GR,
Welling LC, Terhorst L, et al: Study of the prophylactic
effect of droperidol, alizapride, propofol and promethazine
on spinal morphine-induced pruritus. Br J Anaesth 2006;
96: 796-800.

Kim JY, Lee SJ, Koo BN, Noh SH, Kil HK, Kim HS, et
al: The effect of epidural sufentanil in ropivacaine on uri-
nary retention in patients undergoing gastrectomy. Br J
Anaesth 2006; 97: 414-8.

Cepeda MS, Africano JM, Manrique AM, Fragoso W, Carr
DB: The combination of low dose of naloxone and mor-
phine in PCA does not decrease opioid requirements in the
postoperative period. Pain 2002; 96: 73-9.

Cepeda MS, Alvarez H, Morales O, Carr DB: Addition of
ultralow dose naloxone to postoperative morphine PCA: un-
changed analgesia and opioid requirement but decreased
incidence of opioid side effects. Pain 2004; 107: 41-6.
Sartain JB, Barry JJ, Richardson CA, Branagan HC: Effect
of combining naloxone and morphine for intravenous pa-
tient-controlled analgesia. Anesthesiology 2003; 99: 148-51.
Glass PS, Jhaveri RM, Smith LR: Comparison of potency
and duration of action of nalmefene and naloxone. Anesth
Analg 1994; 78: 536-41.

129

0lo|M Q| 49|: A2tQ| Naloxone £0i9 21}

22.

23.

24.

25.

26.

27.

28.

Kakinohana M, Marsala M, Carter C, Davison JK, Yaksh
TL: Neuraxial morphine may trigger transient motor dys-
function after a noninjurious interval of spinal cord ische-
mia: a clinical and experimental study. Anesthesiology
2003; 98: 862-70.

Okutomi T, Saito M, Mochizuki J, Amano K: Prophylactic
epidural naloxone reduces the incidence and severity of
neuraxial fentanyl-induced pruritus during labour analgesia
in primiparous parturients. Can J Anaesth 2003; 50: 961-2.
Blaise G: Should we use naloxone epidurally? Can J
Anaesth 2003; 50: 875-8.

Scott DA, Blake D, Buckland M, Etches R, Halliwell R,
Marsland C, et al: A comparison of epidural ropivacaine
infusion alone and in combination with 1, 2 and 4 /£ g/ml
fentanyl for seventy-two hours of postoperative analgesia
after major abdominal surgery. Anesth Analg 1999; 88:
857-64.

Brodner G, Mertes N, Van Aken H, Pogatzki E, Buerkle
H, Marcus MA, et al: Epidural analgesia with local
anesthetics after abdominal surgery: Earlier motor recovery
with 0.2% ropivacaine than 0.175% bupivacaine. Anesth
Analg 1999; 88: 128-33.

De Cosmo G, Primieri P, Adducci E, Fiorenti M, Beccia
G: Epidural analgesia in abdominal surgery: 0.2% ropiva-
caine with sufentanil. Minerva Anestesiol 2004; 70: 503-8.
Brodner G, Mertes N, Van Aken H, Mollhoff T, Zahl M,
Wirtz S, et al: What concentration of sufentanil should be
combined with ropivacaine 0.2% wt/vol for postoperative
patient-controlled epidural analgesia? Anesth Analg 2000;
90: 649-57.



