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Background: This prospective randomized double-blinded study was designed to com-
pare the efficacy of a combination of high dose metoclopramide and dexamethasone
with that of haloperidol, midazolam and dexamethasone, for the prevention of postop-
erative nausea and vomiting (PONV) in patients scheduled for laparoscopic gynecologic
surgery who are receiving fentanyl intravenous-patient controlled analgesia.

Methods: The subjects were randomly allocated to either group M (20 mg metoclo-
pramide and 10 mg dexamethasone was administered at induction, n = 35) or group H
(1 mg haloperidol, 3 mg midazolam and 10 mg dexamethasone were administered at
induction, n = 35). The incidence of PONV and the severity (measured by numeric rating
scale) of the patients’ nausea and pain were evaluated at 6 hours, 24 hours, and 48
hours, postoperatively.

Results: The overall incidence of the PONV was not significantly different between the
two groups during the 48 hours period (group M: 21% vs. group H: 12%). The severity of
the nausea and pain were similar between the two groups.
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Comparison of two PONV prophylaxis regimens

Conclusions: The prophylactic use of a combination of 1 mg haloperidol, 3 mg mid-
azolam and 10 mg dexamethasone is as effective and inexpensive as 20 mg metoclo-
pramide and 10 mg dexamethasone to prevent PONV.

Key Words: Dexamethasone, Haloperidol, Metoclopramide, Midazolam, Postoperative

nausea and vomiting.
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& & 924 L E(postoperative nausea and vomiting,
PONV)= 31EA B4 A4, 49 7|7 9% & A 5%
o] JFE 71X F83F QRIo|cH1]. &3] HRld} &S 1
I FFAREE flol 1-8FY olHRAAIE A&EH R
Fojdt= o4 A= PONVY] HAE0] 61%-79%°] °]22]
PONV I &+toll &3hH2]. 20149 Society of Ambulatory
Anesthesiology©ll A W33 PONV & 93 consensus
guidelinesol 4= PONV 2 @2] PONVE |4 2714] o]
9] ekE-Z Hgoto] &0 osfof gkt ARk lrk
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Wallenborn 5412 3,1408& Aoz 3 AojA 25
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S A3 85097} dexamethasone ©UFE KT PONV
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2, % 5 36A17F 59 PONVE #HE510] metoclopramide
20 mg¥ dexamethasone 5 mg H-8F(PONV T E
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k. Apfel Sl 26 F9171 o 2kES HE&Folohd &
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o HIRe H2 U] APolA ARERTH7,8]. 1EA 22
butyrophenone Z|E82] 2FE& droperidol®t} eHAs}ar A3
Zr=] = haloperidols AP FE2 AHot9y, -89
dexamethasone®] 4], F+E 78 Y £ ol 12, &
39 44 5 31E-9] A(40-item quality-of-recovery scoring
system)S =Qlthe B 119 wa} dexamethasones 10 mg
o7 FFoto] Aol AMESIITHI-12]. E3E F&7]0 £
2t midazolam®] PONV oo a3}7} Qlthk= HleREAlo] w
2} midazolam< F7FetGTH13]. £ A+ Rl B34 &
&o] J5E A F FIAIRES AT F9E e R
metoclopramide 20 mg, dexamethasone 10 mg2] ¥-8-%0]
3} haloperidol 1 mg, midazolam 3 mg, dexamethasone
10 mg ®-859 22 0] PONV ot &3+= v| w59t}
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o, AW o A+t E37sH Rl 0] A vl5ut
e AAlSF 57 1, 25500 sidohs WAtz dz
= AT 204 o] oA SRS TV E A 72
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&, AFE] FRIFESo] Ye A AEEA, 38714, HE
3 A = 7S & A 24417 Yol FHEAE Fofut
2 32 A2 Aol7t Q= T, FH T AHIR0|E kB R
£ 92 3, 9l AR, SRR didolAl AlLsieith
vk A gl Hete] PONV 32 du]o] IAY, F4 of
£ AR 709 EAE-E random allocation software
(version 2.0, Informer Technologies, Iran)& Al&-5}o] 2}
2 metoclopramide 20 mg, dexamethasone 10 mg &
o 20 3t Hgroup M)T} haloperidol 1 mg, midazolam 3
mg, dexamethasone 10 mg= 9 £ 3 #Hgroup H 2=
3574 UR9lom, 1914 70729 A&AQ] A4S 2442t
30| ol 7193 &, EFsta Z2uHo] 5Yg 550 ¥
5ottt UE8E 55 858 UE vEESeat oAt
HESHA L, vt A% HE 7ESAE] 97 2 o Adst
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ot Aol AMEEE FEL v A% IS A FH6HS
o, AHAASFE 346t BE AR e 3 mIE SUsI3
11, group MOlA= 3 ml= 3]4E ekEo] B71 2719] A2k
A AA4 3 ml7t 971 1719 FAV7], group HOA&= 3 mlE
3|45 ok&Eo] T 3719 FAP17L &4 = AT
DEIE2 & A 8AITE ol FAleH L, v HAX 2
glycopyrrolate 0.2 mg, midazolam 3 mg& "% A 30
Bof| 28 FARIAL 1% lidocaine 30 mg A3 & propofol
1.5 mg/kg¥} fentanyl 1 ug/kg, rocuronium 0.6 mg/kgs &
of3t & 73 U] AEsir. o]ojA wiH i} &d ZHR AL ]
TS 7SI, B <] Folofl 714E <Al sidst
=S AFololth. e AF v A% AR 5
% S o) ZofstA] okt oFE Fof Al gRket utE o]
Foi gt nlHE-5-2lekat QA= SR} ofd ol &ok=A] &
o). iy F AAE, Fof, WEikARSIE ) ST oj4k
eha 29, SUEAl =5 A v fAl= Ak
1 L/min, oM A 1 L/min, 1 FAHEST 9] sevoflurane
o2 5191, 7 o]iksketA B9to] 30-35 mmHgZE
AHEE 7|44 7|& st & T8 § 100% AFAR
44 315 A 8L 531 atropine 0.01 mg/kg,
neostigmine 0.02 mg/kg AFE A A 7198 ths,
55| AP 3 50] o2 T st o A%, 552
< 9314 fentanyl 1,000 pg, nefopam 120 mg 12|31 AJ]4]
A 68 miE EFZ 5 100 ml §AS A& 794 £ 2 ml/h,
AA] FR17F 0.5 ml, H|2f| 7HF 15802 A5 d3]e FU7]
(ANAPA®, Ewha, Korea)Z 0]835l0o] Auz72AXES A
AlstoiTH14]. 31EAl0) E23t & $A] 55 AHE B7tst
o fentanyl 50-100 pge 3551911, B A3 3¢ fentanyl 3

R 1

s

Table 1. Patients’ Characteristics

FE WHESIHE A7) od o] &ok=A] YA Xk vk
S5t} oAt 3jEAlA € fentanyld] F-8FT 2
A, FE A, o4, FEZHIARFRES U FYUE dEZ VIE
sIFct. S|EA0A 44 fentanyl®] 855 FWA7I2EAA
502 FU4 fentanyl®] 837 Foto] 6AI7H W FUE F
fentanyl®] -850 & AXFotrt.

BAR olgE ¥ 4], F+EZ TR A f-oll= metoclo-
pramide 10 mgS AFSI L, & F 550l s F7H4<1
A7 E Y3l= A9l ketorolac 30 mgS AF3ILr 3A¢
7} old ol &ol=A] BEE= v EEoetat it & T 6
A|ZE, 24R17E, 48417100 SAME HESt] @4, TES Y &
5, 2417 559 A%, metoclopramide?] AN, Y38 &
SA7IRAAE 3 fentanylQ) AMSFES ZABIGEY, &
& F 481710l ulE ol TRt HAHQ] FAREEZ ] st
o ARSIk 247 359 B 117 <A Sa(numeric
rating scale, NRS, 0&: 24] 3.2 5=0] Ad ¢S, 1038: 4
A & Q= AU 4 32 59, EEE 3 HERE
= 3%, B3 =24, E9S = 13)E ARMEsto] S35 oA
NRS7} 173 oo™ @A4lo] WYtk 76} 3irt. o] A+
7} B8 2 5l= F93%F A3Hthe primary outcome)= 55 &
48A17F 57t 24 -2 FLE(PONV)7} HASRE 2hAHe] =9t
SAEs

DE SHA = B £+ ZFEAL FYFOARES3ARES
), A (%)= FAI6FF o1, A4 W= Shapiro Wilk
normality test & Student t-testt} Mann-Whitney test, 85+
g A= 5 test 32 Fisher exact testS 28313t F 742

Charateristic Group M Group H Difference (95% Cl) or Pvalue
(n=33) (n=33) OR (95% Cl)

Age (yr) 43.9+10.3 443 +9.3 -0.4 (-5.2,4.4) 0.870
Weight (kg) 58.5+8.9 59.8+ 7.6 -1.3(-5.4,2.8) 0.538
Height (cm) 158.6 + 4.0 158.8 +5.3 -0.2(-2.5,21) 0.806
BMI (kg/m?) 233+35 23.8+34 -0.5(-2.2,1.2) 0.582
Surgery time (min) 68.8 +22.6 73.6 £28.2 -4.8(-17.4,7.8) 0.444
Anesthesia time (min) 83.6+24.2 88.6 + 27.7 -5.0(-17.8,7.8) 0.438
Type of surgery (LAVH/LM/LO) 27/0/6 (82/0/18) 24/5/4 (73/15/12) 0.265
History of PONV 2(6) 1(3) 2.0(0.2,24.0) 1.000
Motion sickness 13 (39) 9(27) 1.6 (0.6,4.5) 0.433
Nonsmoking 31(94) 32(97) 0.5(0.0,5.6) 1.000

Values are presented as mean + SD or numbers (%). There are no significant differences between the two groups. Group M: metoclopramide 20 mg
+ dexamethasone 10 mg, Group H: haloperidol 1 mg + midazolam 3 mg + dexamethasone 10 mg. Cl: confidence interval, OR: odds ratio, BMI: body
mass index, LAVH: laparoscopically assisted vaginal hysterectomy, LM: laparoscopic myomectomy, LO: laparoscopic oophorectomy, PONV: postopera-

tive nausea and vomiting.
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3 Apfel9] D & 1= PONVE] HA37te] B,
PONV2| ¥ 7} hE1e0k0] B, & fentanyl ARSF ==
2}9] #AE= Spearman rank order correlations o]-&s}o] £
A5}t PEEo] 0.05 PIYRl B¢ BAK SR |-ttt 7=
319t} B4 4L SigmaStat version 4.0 (Systat Software,
Inc., USA)YS A5t

2 I

7k - 3579 A 5 group MO o€ B34 $&0]
N s A= o] 130] 2631, group MOA 19

group HollA] 274 HloJ¥| Feto & getw|o] ZF 337 9] &
A5 EAsTE o A1 A, Als, A, A-ZA
T, FEAIZL TEAIRE 29 S5, PONV A E, E0|, vl
Q9] vl &2 # 7 Z}o]7} Y rtHTable 1).

Group M} group HO] PONVY] HHA) Bl = =& 5 484
7+ 59 22 21%2F 12% (@AFH] 1.8, 95% A1FE7E 0.6-5.4)
A, F o 7H BAA {3t o= itk 4, 1E,
PONV SHJHIE = =4 & GAZE GAIZHOIA] 24417, 24X

of| A 48A17F B - 7k Ajo)7} gioiTt. SjEAlA FEA ]
A, A4 metoclopramide?] AT F & 2% Qi9ith
(Table 2).

NRSE &A% 24H%, 554, fentanyl?] SAMZZ

o

& F 6AIZE & 3 GAIREONIA 24A17E, 24A171001A] 484
b RT3 7 Aol7 gigith. @4 NRS7F Evi7} &= B9+
Group MO 4% & 6AI7F NRS 64, Group HollA & &
6A1ZE NRS A4 8¥o|9ith. TEE(H )= F + 25F 5
GFko] 3802 # 7FA}ol= YI9rHTable 3).

T 72 ¥4 A Spearman rank order correlation ¥4J514
< 1 Apfel®] @<= o5 AH =2} PONVE] A7) A= 4
FAGE 0.09, PEE2 0.461, PONVE] ¥HA83} TEE 1 9lo] 7|
= AFHAIS -0.24, PAF 0.053, & fentanyl A W
ko] A= Al -0.03, PR 0.7872 2% 793t 20|
£ HolA] gkt

2k
=

d

2 A9 A3}, 3Rl 57 e ol S vEAIE o]
4oto] HAAWHE ¥, 7859 fentanylo] 23 7‘*‘31.‘1]'7]'
Z]L o|gsto] £ § SIS T2 S| & T 484
7t B9 PONVE] HAEL group MOJA] 21%, group HollA|
12%% SAA Q1 2}olE HolA| Y3kt
Apfel 5212 PONVo| A8 7P 583 AFIAR 944,
H|E<, PONVY Er|9] IAY, & F ofH{AA T8 F
Ut o] &< A5 AFEC] HEH 2 A9 tAE o
FH50] 4709 Q1A 5 370 ol 2l JlojA] el &3t

Table 2. Incidence of Nausea, Vomiting and Requirement of Rescue Antiemetic Treatment

Group M (n=33) Group H (n =33) OR (95% Cl) P value

Nausea

Total 7(21) 4(12) 8(0.6-5.4) 0.555

0-6h 4(12) 4(12) 1.0(0.2-4.4) 1.000

6-24 h 2(6) 1(3) 1(0.2-24.0) 0.939

24-48 h 1(3) 1(3) 0(0.1-16.7) 1.000
Vomiting

Total 1(3) 0(0) 1.000

0-6h 0(0) 0(0) 1.000

6-24 h 1(3) 0(0) 1.000

24-48 h 0(0) 0(0) 1.000
PONV

Total 7(21) 4(12) .8(0.6-5.4) 0.555

0-6h 4(12) 4(12) .0(0.2-4.4) 1.000

6-24h 2(6) 1(3) 1 (0.2-24.0) 0.472

24-48 h 1(3) 1(3) .0(0.1-16.7) 1.000
Rescue antiemetic

Total 0(0) 0(0) 1.000

0-6h 0(0) 0(0) 1.000

6-24h 0(0) 0(0) 1.000

24-48 h 0(0) 0(0) 1.000

Values are presented as number of patients (%). There are no significant differences between the two groups. Group M: metoclopramide 20 mg +
dexamethasone 10 mg, Group H: haloperidol 1 mg + midazolam 3 mg + dexamethasone 10 mg. OR: odds ratio, Cl: confidence interval, PONV: post-

operative nausea and vomiting.
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Table 3. The NRS Scores of Pain, Nausea, Fentanyl Consumption, and the Degree of Satisfaction

Group M (n =33) Group H (n=33) Difference (95% Cl) P value

Pain (NRS, 0-10)

0-6h 2(2,3 32,3 0.984

6-24h 1(4,2) 1(4,2) 0.811

24-48 h 0(0,1) 0(0,1 0.673
Nausea (NRS, 0-10)

0-6h 0(0,0) 0(0,0) 0.982

6-24h 0(0,0 0(0,0) 0.963

24-48 h 0(0,0) 0(0,0) 1.000
Fentanyl consumption (ug)

0-6h 233.6+734 2155 +67.3 18.1(-16.5,52.7) 0.298

6-24h 463.9+94.5 474.2 +£80.2 -0.48 (-53.4,32.8) 0.637

24-48 h 319.1+120.5 350.0+83.5 -30.9 (-81.9,20.1) 0.298
Total 894.9 +240.1 959.1 + 166.0 -64.2 (-165.7, 37.3) 0.374
Satisfaction* (1-3) 3(2,3) 3(2,3) 0.686

Values are presented as median (1Q, 3Q) or mean + SD. There are no significant differences between the two groups. Group M: metoclopramide 20
mg + dexamethasone 10 mg, Group H: haloperidol 1 mg + midazolam 3 mg + dexamethasone 10 mg. Cl: confidence interval, NRS: numeric rating

scale. *Satisfaction = 3 point, average = 2 point, dissatisfaction = 1 point.

K}

1 & 4= QJti(Table 1). T3 Apfel9] @ o= Y wof £
o A 84 o] Qo] v|w A F2 o], AAlvtg A] opitsd
A0t ZAMFHA| Y ARG, FR1F =&, B a0 2 89l
o] & T 4 FTEE Z7HAIE 4= YTH3] PONVE 96}7]
Q3] o0l= oy FES9 a3= A Y%, absolute risk
reduction, number needed to treat (NNT) 52| parameter
2 v & 4 9o, tid 2] 7] PONV YA E°]
U 4 A=) Zolol whet 99] parameter’} THEA U
g AriAQl v|w 349 7|Eo] EAske A2 ofyH,
3k ekEo] o2 ko] Hlo] SRR AFA Al BAR
o] ekq 7} f4sirhal o]of7|5t7] oHTH3]l. PONV| =
7t w2 AL G F917H O o] ES 2o ARES)
H 27} 9K additive effect)S 7S 4= ATHB,11]. 27H4] <F
o I7H] &S SIS b= 7 83t Q=208 |
ol=d], o]¥l A-tollA 37HA] ES -85 T group HY
PONV HABE 12%c, FR13 474 SAE td2& PONV
£ qsl7] Yal 2714 29F=(ondansetrond} droperidol &
2 haloperidol¥} dexamethasone)S AR&3F QLofA] Ba1sh
PONVE| HAYEHT} $-2 2]0|TH10,15].

o 5= PONVE &0l+= ka9 A9 A| ekE9] PONV
oY axpEt ofyzh, 8y} tiv] B85 Eol= e A0
151, 5-HT; 484 ZPAI= At kB0l 237
7| ekoitt. @A A7 ¥ k= midazolam 5 mg2 7009,
haloperidol 5 mg2 3659, dexamethasone 5 mg< 2049,
metoclopramide 10 mg 447414 B[] 5-HT; 84 2%
A % ¥|w4 2717} A7 ondansetron 8 mge 5,399Y0]t}.

Metoclopramide®] SAMESF 10 mg2] A9 Foj= PONV

o

282

oo dH oz avlbrt Qit5]. Metoclopramide 25-50
mg® NNT+= 11-16 AE0]1, metoclopramide 25 mg, T
£ 50 mg Fo] Al 25 o1 2 FA Q& o] B E
2 0.6%3E°]H number needed to harm: 140 =o|ct
[4]. Metoclopramidet= 5-HT;, dopamine 48] 2-&-5]
o] PONV o 2377} Ueht= 202 BeltH16]. Fo A7
£ 98 T8 30-60% #, 0] 1A7t ol £ Z o= 7]
= o g 35 A5k JoH4l. 2 A9 group M
B $EAI70] 708 Jrol tfE FEF} RS 9
71 Slol v R & A ¥717 A2 FEolE
2 e A7l 7 B9 o A71E Z2EdoF th4l. 4l
7oA A ZEZH(neuroleptic malignant syndrome)
metoclopramide AME-3 FHAE 0] Wl EEA B 9]
tH171l. Metoclopramide”} 41730 A| 2 AZo] 3189
T B35k 3,1408E Ao 2 g Wallenborn 51419 &
T4 dexamethasone®| metoclopramideE F7}slo =
dexamethasone T5AREO] Hls| 58, ojA 3, X4, +4
9] vlgo] F7VeHA] ok, ol=et RGO NIk A5k
droperidol& 5192 wie} vt = olrH18].

Haloperidol2 dopamine 4841 53 PONV o4 &7}
7 UErdtHI91 QT 789 o] 9lei, 1 mg A9 Foio
A= ol#’E FARgo] UEhtA] 9h=TH20]. 20149 PONV 3
& 9 consensus guidelines©l|4l+= haloperidol 1 mg &
71 B37F 3 QPdsirtar Harskar gl o AlEojokEekd
A9} ul=t FDACA = haloperidol ™ FAR= 5215 A] k%t
tH3]. Haloperidol "HH-= AU =& 5 Al T4 4= 9
oH21l.
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Midazolam= ¥H17]7}F -2 benzodiazepine2.& &9+ &
35 fl8f vh AAA = ARGE 20149 PONV #2115 9
8t consensus guidelinesol A= PONV dfi} eFER 7|&F]
o, FH FE ESo= x3F A LAUTH3) FEr1HL
chemoreceptor trigger zone®] dopamine W& A 5f|510]
PONVe] 8317} Qltk= B a7} 9lont Feigh 28 7132 &
EYotH22]. & A, v R Al 2 & TR A oL A
719l B & F 24417 52 PONV 74 B3P} Uk
o, 2.2 §< 0.05 mg/kg)T B -§H= 0.075 meg/kg)°l
A& A9l FLg PONVY] o G315 HolFQlrH13). 122
2, 0.05 mg/kg °lste] S FUHA] & A=Y 82 F
oot Hr3t e F 24, 1A 7159 35 XA 5 5413
A9 7285 40717 koA PONVE e = UrH13).

PONV A4S 9J8iA] AFESH= dexamethasone?] 4 &
I} 852 4-5 mgo|tH3). T3 dexamethasone 0.1 mg/kg
ol JollA & ¥ 35T} oFHAAA Q] AME-S 8T QJEH 0w
FAAZITH23). oHAIGt = & T A5 Aol Jleu=w
T SROA| RAIAHA Foj=]ofok gltH11]. 2014 PONV
HE 39t consensus guidelines| A uH] G A] £o5
A8k JTH3).

Apfel 5612 A+ 9] 712421 PONV HAYET=
A glo] 2 84 9] ZH&-5l= ondansetron, dexame-
thasone, droperidolo] ¥ 26% FXE2] PONV AHATE &
2A171H 27FHA] o9l k& ARG Al /1Al APt Qo
H 115}99 k. Haloperidol®} dexamethasone, haloperidol®}
midazolam, Z18]1 midazolam¥} dexamethasonee PONV
ool £714Q1 &317} 9l Ao E HoH10,24-26], & A+
9] group HollA A+&-% k221 haloperidol, dexamethasone,
midazolam2 A2 o2 840 Zrg-sto] RrHEQ] aE
Rl 208 Bt

E AF)4 metoclopramide 20 mg, dexamethasone 10
mge -85 g group MY & § PONV TAES 21%
ojt}. Jee S5 5474 0] tiF-ES ZAIRE #1134
& TAE tide 2 3 A4 metoclopramide 20 mg,
dexamethasone 5 mgS -85 g 9 PONV HAES
38%= Xt o] 3= FFARI HuE E7FsSHA
gt & gi710] PONV #3821 21%5c} &t 20134 HEHEA
o]l 251 dexamethasone 4 mg, 5 mg¥} dexamethasone 8
mg, 10 mgQ PONV A% &3}= 2}o|7} 17| wiZo] dexa-
methasones 5 mgo|A] 10 mgl & o] thilto] vt
T 2ol A PONV A3 20| ]lofekal s17]= ofFrH271.
Jee S519] A7t 52919t BAHS AMESHA] dThe A
w0 BAIAE, tid2e] PONV 919 AL thit 9] E5,

5o T 5F 2L 913 oFAAA A8 Fol, 54 Al
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ZF Zo]7} PONV 48] Aol o]k 241d 4 9irk:
Joo 1012 2 A79] thBAIe} ulseat olat 87 4

Py
=
2 WY, AW AAES ol83le] 4 F 55 BB W
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