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Effects of Propofol-Fentanyl and Propofol-Ketorolac Anesthesia
on Postoperative Nausea and Vomiting after
Strabismus Surgery in Children
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Background: Strabismus surgery is associated with a high incidence of postoperative nausea and
vomiting. Propofol is an anesthetic which has an antiemetic effect. A randomized study was done to
compare the efficacy of propofol-fentanyl and propofol-ketorolac anesthesia for strabismus surgery in
children.

Methods: Eighty-five children, ASA physical status I or II, for strabismus surgery, were studied.
Patients were randomly assigned to one of two groups by picking the envelop. Preanesthetic medication
was not given. Fentanyl group received fentanyl 1.5 pg/kg i.v. and ketorolac group received ketorolac
1 mg/kg, 2 minutes before induction. Atropine was given after that. Anesthesia was induced with propofol
2.4 mg/kg and vecuronium 1 mg/kg and intubation was performed. Anesthesia was maintained with a
three-stage infusion technique of propofol(12 mg/kg/hr for 1st 10 minutes, 9 mg/kg/hr for 2nd 10 minutes
and 6 mg/kg/hr was followed) with oxygen and nitrous oxide. Ketorolac was injected intramuscularly
for preemptive analgesia immediate after induction. The incidence of nausea and vomiting was evaluated
for postoperative 48 hours. And also, intraoperative oculocardiac reflex was monitored to compare the
difference between two groups.

Results: During postoperative 48 hours, fentanyl group and ketorolac group had a similar low
incidence of nausea and vomiting(4.2% and 7.0%). There is no significant difference of intraoperative
oculocardiac reflex between two groups(45.2% and 30.2%).
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Conclusions: Propofol administered to induce and maintain anesthesia with a three-stage infusion
technique is equally effective in preventing postoperative nausea and vomiting in propofol-fentanyl and
propofol-ketorolac anesthesia for strabismus surgery in children. (Korean J Anesthesiol 1998; 34: 984 ~

990)

Key Words: Anesthetics, intravenous: fentanyl, ketorolac, propofol. Complications: oculocardiac re-
flex, postoperative nausea and vomiting. Surgery, ophthalmologic: strabismus surgery.
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Table 1. Demographic Data Mean (+S.D)

Sex Age Body Wt Anesthesia

Group . -
Male Female (yr) (kg) duration(min)
Fentanyl(n=42) 24 18 7.4(+3.1) 24.0(+9.1) 51.6(+10.7)
Ketorolac(n=43) 22 19 6.5(+2.5) 23.8(+9.6) 56.6(+15.1)

P>0.05 by x’-test

Table 2. The Incidences of Intraoperative OCR and
PONV by Groups

Table 3. The Incidences of Intraoperative OCR and
PONV by Types of Ocular Muscles

Group OCR(%) N & V(%)
Fentanyl(n=42) 19(45.2) 2(4.8)
Ketorolac(n=43) 13(30.2) 37

P>0.05 by xz test, OCR: oculocardiac reflex, PONV:
Postoperative nausea and vomiting
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Muscle n OCR(%) N & V(%)
MR 21 10(47.6) 1(4.8)
LR 48 14(29.2) 3(6.3)
Others 16 8(50) 1(6.3)
Total 85 32(37.7) 5(5.9)

P>005 by x> test, OCR: oculocardiac reflex. PONV:
postoperative nausea and vomiting, MR: medial rectus
muscle. LR: lateral rectus muscle, Others: oblique
muscle/combined muscles

g fentanyl@oll A& FE€F ATANAI}E 420 F
1902 452%¢] WHAWIEE t}ely.oml ketorolacd
e 434 F 138 302%9] HIEE HEger)
x% testd FE 2o]E YEhAA] Yghrh(Table 2).
AR B 202 o)l £4Eglew F
AAE FoIeA gdokch dF4AS) U FE
¥ 24 9 FE WETel {oJ 4RAAE W
AY F gt 23 GSHE B A
ubAel 24 2o LAl JlojAE THHE
Fol3t Zol g ellA] ESkek(Table 3).

i} &

FEF 24 FL FEov AFAREVAY £
ok, 7tgd7] oA, v, AAH, €4 XA T B
ZAst BAD 2J0EF A2, APV A, &
£A5HA, 443 vl FF, FEF FFo
5dg okl 5 ol$ wlz B¢ 298]
AP=E A2 oA el AN o7 X
oA 47l AFEel v|FAAT ARV EE3e



AHF 9] 49 : Lot AAZPEA AHrtAAt 24 9 FE 987

A7 B FAN A2E AN Aol X
£ FEZZ olZA HR oA|olAEE AYY
A2 YARAA, vFAR % 2BAAL I
FEo| Toste B} 2ol AEE A F
o] 2Ao} FEZ4e] Uehie Aoz iz
A} HE So] FFA Y AASLE w9
A% A A4HA 4o} FEE HYY A
Qe BE YUA nsA o 8o B
2 olz} wIFAe} AW HEANE o]e] o 7 X
ol Tig YUY e| vl el AYPs)2 QUek

SEFNAE AA2HEL Loty 7 EH
AR FE2AH $6F AT, $EE 204G
FES HA, £F $39] Bal Fol VAL gl
A Hed $4F 249 FE F& TANEE
F&d Aot ATol s uFAPZE T
AEE - F-$iAkAL S Balo] QUTkm P o
A oA FES LANEE 297 A
@ 259 okAlsl ALHx glew oot
olickAle] AYE ALoT o] FolHe By
wdo] Waso] o3 ok uld Aol opsta
& 9 FUukAAY A8 Hax npaa $714
Auitasl FUEA FEF 3= 9 Fort
asith ol ALY A4 FE¥F oA TE
W] B dakg Fun AW propofol o
ut Aol ohAt LS Ago] ¥ 2o
4 g XA Foce dTFEIE JUgP &
AFNNE propofolZe] wiAAl oliBALE W&
%o 2H propofole) AEE Fo U wE ZAE
dg BHoz o4 FEo Wit dge meA
93 ohAtRALE AL §H, A ¥
SAAAE WA S HANRAE Foiu
A 9stx whHHEA atropine 0.01 mgkgd HF5
At} Propofold 7% Hdas o wE F4¥
ol el FoAAN WS B Feol} sunt
Foll ol 44T Aow Az gl YAAE
FEF 244 S8 EAE Yepiga Ba
532 9k Propofold $Heta4-8A1E oitite
24 YAENE Jehida oAm Qe
propofol-g vl3SEAMER ALsle A$E FYut
AA vlHAE Aol = nHFAAR
A A&Hez FUste A$e 2 A5 B A9
A2l ondansetronel] Hls}IE w9 & Zoz2 Hud

uh ek FYulaut A4 HulH(TIVA; total intra-
venous anesthesia)E 3+ 7 -$olle vl EAS) 8
T FER okl FEF o JAFHAAE 7]
tste] opH)AANE el A83Al = =u opHY
AAe 2 A7 GEHFEAE AFsl FEF
Foolt FEE U FEF oA a7
o] Frix %l vl B AF kg@d 1WA
2 ug®] fentanylo] ¥£3| AEE 3 Qled FoF 28
oljoll 1 <y} W] 30 WA 60R7A <
) ASEE Aeg ZldEd. agy AAE v
HHEA Fosle fentanyl 23t 2 308 o4
o] £85 v A HAY JAFANE Jdsl
71 oEsng B diHe ¢F3AFEAE ¢
sted FFolA EF ulHHFEF ketorolacE Fost
et ul&u|2o)=A] 9dFAAQ ketorolac® T F
At AAQEH, AEEAs o FAALe] gio
obH A Aol wid] Al A48 5 gled =
T ¥ vAHREAZ A 249 WA o
Al AFAM2 A= k. Munro$2™ Lol A
A€ Al ketorolac 0.75 mgkg€ A5 2% mor-
phine} w]Zg Wt AFARE Adlow A 244
ZHe] 247 FEO HANIEE ¥ Yo} keto-
rolacg E&AH2E ulHol A4¥ & UL B
#1995 WatchaB 5> vlHHEA] kgd 09 mge)
ketorolac2 Fos}il propofoli} o}lAt3}AAZ wl
£ #AR 790l kgF morphine 0.1 mgE FF
Z2e FAZ wHFAE ¥ FFRY FEF 24
I FEO wAuEr}l "4 gdgivia ek £ o
Foll A DingEo' Sukhani§-9)'™ A4434g F=s}
o] (fentanyl 100 ug i ketorolac 60 mge & 1.7: 12
ulg) wlHFEA fentanyl$ AMF kg 1.5 ug, keto-
rolac® kg% 1 mg® AF45cl KetorolacE HFFF
fentanyloll W&} Al <kivl YU AT AF ke
24 mg9] propofolfte 2% ulHf=7t FEsictn
Aol FX7E fentanylst FYsHA sHsic)
Sukhani§-&'7 RQltd BRAEl QoA nla4
5A] fentanylg o8 T ketorolacg T4 Foll
Hld ¥ o4l FES YN Y goiA]
A7go] EUrkR dgloy o]Ee AFNHE pro-
pofol®] §-X8-8Fo] ketorolacTollAlv= 170163 ug/
kg/min, fentanyliFoll Ay 129435 ug/kg/minZ X}o}7}
wol gis] MAE Xo|= ketorolace] A-8A] ¢



988 dlgtulH A e3)A] : A34 Y A 5T 1998

F 240l Az dARA e Favt ge A o
2 A7} Propofol® mhGEA Folsl: U3
Fezs: FukAAlol wld geNARNs) F2
R o2 ¥3 =Yoo propofol 29 A&4H wlal
A4 G2 AEAE WA 33 ol ALEEYRE
A7t e Aoz BRadm ok’ asphg B
dFelAE Quitdeoz ARET JE 4dH 5o
Well W} propofol g FoJ4%l29 FF7F propofol
9 4% viZAE gtk ¥ Dingse'?
fentanyl®} ketorolacg Fo3}il propofol2 v} & 4
A GAEANA FeF 24 9 FE LS
7t Z7F 20%9F 18%E F F7F f2% AolE el
WA ggkds stglon AR ZAZ fentanyl g 3
712 F% o] a1 o]§Y Aolztzm AdHAE
tl ol &9 7% propofold] FAFL Fv} kgt 120
ugolsich. 28yl fentanyld 3718 v S8 @
£ B AFNAHE fentanylF 3} ketorolacFEZroll $¢
¥ 243 FE LAPHITE 48%, 72 Ro)r}t
g 2 "lE =R o)$ Yo} fentanyloli} ke-
torolacF o= <falE vle] A&svigtE propofol]
AdA Fody oz 4E9 ¥F NEdYdssEE
FAN FHA vlHE FAGHE FE€F 24
FEol i A= oS F Ao Az

TEA AR A Y3 F(preemptive analgesia) e E3
o2 ulzHZo|=A NFAE Folsle A A
el & ofa] =@o] UK AT o] FAE 4
el FAFezH 2AYo %9 FEE S
zoz 87 olAIEUA A% WFUSE A&
AZln AFAH o2 A A (nociceptive stimulus)&
AT 69 g2 RIENH* P 1 Hg
4E FRsxn Yok £ 7N n4EF £
% 1 mg/kge] ketorolaco] FF S0¥ HES F¢
9 v F FER AAAFERE U e
Hiov 3EAeAe 714 AEAM Foie "o
A gkgket

LA L2 el kg FhEAY 9
<, 2%, AFF=E 9 AUl d8 Y F
Ae FFARFMAZH AN 2G4 T3] el
g T Uk B3 LotEe Ao u|FAA [AE
7t #7350l glo] o] whAztge] ¥ & JEeld &
ek gk Lofe] AA A gollA e FFAIuA
9] MAuIEE 16U1A] 82%E ul$ EA HIxo]

e dAe Aol Ed UeUAT Aol ot
2 A% FAe] xaig % Qo] Fo P B
B 28 Ao TN wag dale
el Batde olAE Be =Wl gled atro-
pined 30ZWell AF st ZA$ 2 WIEE 724
A3 kA% 21 Fod4]719 el sl o
ZAe] itk ulE glycopyrrolates} atropineo]] u]#H
Hye d deosln HYFAHE FaeiA g
el gty A YPetdn|aite Qd 9
g 9 Esidel 2 A4” ¢ 9o} = v
FAR 21227 ¢A50] loj4A fentanylA}-Eo 2
Almo] ¥l & 27 4 4obEolA atropines] A&
o2 azd AWe dadlsle ARE Zge = Q)
ol wHHREH A atropined FF e A 2
AEASAZE 08 Axol AYR geomz 14
Zr uvre] ¢ 9 a3 Azke) £aHE 4ol A
A€ A] awopine®] AFE UL F4E 4 Qi
£ dFell ol fentanylFoll & 2% F 199
(45.2%)°ll A, ketorolac2 43 F 13%(30.2%)0l A
TEF T LD FAAecze
o140l gE Aolgort $H o2 fentanylZollA
o ®e HANEE JeldUch Fentanyle F44
HEHA7 A 9 e FAA AFEAS e Re
2 g3A den? oz ga ITANA o ulw
3] dFARAR L] dehte Aoz AZEE
UHHFERA Fo4¥ atropine®] g mHA @
by dFANHALE o AFE A £ 9e Ae
2 A7-=o). Propofol £ halothanes-9] F-¢)u}2] Aljol|
Hlgte] RaZARAEE o A stes gt
AMAE A FRAVSD HEA B dFoly
£ o2t 4 wiAY s gAY FTo BF
FAY d¥gE vPE Aoz AR w8 g
% FAMAE A Ze] A4 ARG o &
Atz oA goy BlancEe %9 FFol
HE SAES EFAY FO4L ST sRen™
£ A7 AFIAE ols) o4E WAY FE
2l cH(Table 3).

Aok, ¥ AAES AT FHE ol Lole
AXNFES 3% popofol2e] vlHE WU X 4F
Fleze vHFAE FEF 24} FEUAY
< g AEFHoE oA 4 glon nFHFE
A A7 kg 1.5 ug?] fentanyl?} 1 mg2] ketorolac



<

AsF 9] 49 : Lo} AA2AHEA FulAAgL o4 U +E 989

5% AFEelN B $4¢ A% W Fol

olE <AllF o] oJZE propofolst Fr| LotAt
AZAE vidol AsAez ALY £ e Ao

=

A7HAe), w3 hASERS ke 1 mgsl keto-

ohcEFE FEF FEQ AFAHE 9T F 3

L.
©

Aoz 479tk deh} olF HAlE Aese

A3 4% STAVATL we 24D A54ol
gl WAF olol Wg AFHY A o] FoiA

of

10.

11.

12.

. ki

g Fole

& n 2 8

. Andrews PL: Physiology of nausea and vomiting. Br

J Anaesth 1992; 69: 2§-19S.

. Cohen MM, Cameron CB, Duncan PG: Pediatric an-

esthesia morbidity and mortality in the perioperative
period. Anesth Analg 1990; 70: 160-7.

. Larsson S, Honamarker C: Postoperative emesis after

pediatric strabismus surgery: The effect of dixyrazine
compared to droperidol. Acta Anesthesiol Scand 1990;
34: 227-30.

. Larsson S, Jonmarker C: Postoperative emesis after

pediatric strabismus surgery: the effect of dixyrazine
compared to droperidol. Acta Anaesthesiol Scand
1990; 34: 227-30.

. Cohen SE, Woods WA, Wyner J: Antiemetic efficacy

of droperidol and metoclopramide. Anesthesiology
1984; 60: 67-9.

ST, e, AT, AFH: Lotelld AAxAF
+% 79 729 o e 1992; 25:
767-71.

. Hardy JF, Charest J, Gironard G, Lepage Y: Nausea

and vomiting after strabismus surgery in preschool
children. Can Anaesth Soc J 1986; 33: 57-62.

. Sniadach MS, Albert MS: A comparison of the pro-

phylactic antiemetic effect of ondansetron and
droperidol in patients undergoing gynecologic lapa-
roscopy. Anesth Analg 1997; 85: 797-80.

. Stoelting RK: Pharmacology & physiology in anes-

thetic practice. 2nd ed. Philadelphia, JB Lippincott
Company. 1991, pp 462-5.

McCullum JSC, Milligan KR, Dundee JW: Has pro-
pofol an antiemetic action? Br J Anesth 1987; 59:
655-59.

White PF, Shafer A: Nausea and vomiting: causes and
prophylaxis. Sem Anesth 1987; 6: 300-8.

oldl 7, AYE, AT, AFH: Lot X AAZAE

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

F29] F9 FEel ik propofol9] oz}, cigiuld
A 1992; 25: 1195-9.

Larsson S, Asgeirsson B, Magnusson J: Propofol-fen-
tanyl anesthesia compared to thiopental-halothane
with special reference to recovery and vomiting after
pediatric strabismus surgery. Acta Anaesthesiol Scand
1992; 36: 182-6.

Ding Y, White PF: Comparative effects of ketorolac,
dezocine, and fentanyl as adjuvants during outpatient
anesthesia. Anesth Analg 1992; 75: 566-71.
Sukhani R, Vazquez J, Pappas AL, Frey K, Aesen M,
Slogoff S: Recovery after propofol with and without
intraoperative fentanyl in patients undergoing ambu-
latory gynecologic laparoscopy. Anesth Analg 1996;
83: 975-81.

Sear JW, Wolf A, Kay NH: Infusions of propofol to
supplement nitrous oxide-oxygen for the maintenance
of anesthesia: a comparison with halothane. Anaes-
thesia 1988; 43(Suppl): 18-22.

Fragen RI: Drug infusions in anesthesiology. 2nd ed.
Philadelphia, Lippincott-Raven Publishers, 1996, pp
81-82.

Watcha MF, White PF: Postoprtive nausea and vom-
iting: Its etiology, treatment, and prevention. Anes-
thesiology 1992; 77: 162-84.

Anderson R, Krogh K: Pain as a major cause of post-
operative nausea. Can Soc J Anesthesiol 1976; 23:
366-9.

Gravenstein N, Kirby R: Complications in anesthesiol-
ogy. 2nd ed. Philadelphia, Lippincott-Raven Pub-
lishers. 1996, pp 416-9.

Gan TJ, Ginsberg B, Grant AP, Glass PSA: Dou-
ble-blind, ranomized comparison of ondansetron and
intraoperative propofol to prevent postoperative nau-
sea and vomiting. Anesthesiology 1996; 85: 1036-42.
Sukhani R, Lurie J, Jabamoni R: Propofol for ambu-
latory gynecologic laparoscopy: does omission of
nitrous oxide alter postoperative emetic sequelae and
recovery: Anesth Analg 1994; 78: 83-5.

Weir PM, Munro HM, Reynold PI, et al: Propofol
infusion and the incidence of emesis in pediatric out-
patients strabismus surgery. Anesth Analg 1993; 76:
760-4.

Munro HM, Riegger LQ, Reynold PI, Wilton NCT,
Lewis IH: Comparison of the analgesic and emetic
properties of ketorolac and morphine for paediatric
outpatient strabismus surgery. Br J Anaesth 1994; 72:
624-9.

Watcha MF, Jones MB, Lagueruela RG: Comparison



27.

28.

29.

3L

990 viduRHI}etA A3 ASE 1998

of ketorolac an morphine as adjuvants during pediatric
surgery. Anesthesiology 1992; 76: 368-72.

. Ding Y, Fredman B, White PF: Recovery following

outpatient anesthesia: Use of enflurane versus propo-
fol. J Clin Anesth 1993; 5: 447-50.

Wall PD: The prevention of postoperative pain. Pain
1988; 33: 289-90.

Hutchinson GL, Crofts SL, Gray IG: Preoperative
piroxicam for postoperative ananigesia in dental
surgery. Br J Anaesth 1990; 65: 500-3.

Baer GA, Rorarius MGF, Kolehmainen S, Selin S:
The effect of paracetamol or diclofenac administered
before operation on postoperative pain and behavior
in small children. Anaesthesia 1992; 47: 1078-80.

. Liu J, Ding Y, White PF, Feinstein R, Shear JM:

Effects of ketorolac on postoperative analgesia and
ventilatory function after laparoscopic cholecystec-
tomy. Anesth Analg 1993; 76: 1061-6.

Taylor C, Wilson FM, Roesch R, Stoelting VK: Pre

32.

33.

34,

35.

36.

vention of the oculocardiac reflex in children: com-
parison of retrobulbar block and intravenous atropine.
Anesthesiology 1963; 24: 646-8.

Daskalopoulos NT, Laubie M, Schmitt H: Localization
of the central sympatho-inhibitory effect of narcotic
analgesic agent, fentanyl, in cats. Eur J Pharmacol
1975; 33: 91-7.

Colson P, Batlet H, Roquefeuill B, Eledjam JJ: Mech-
anism of propofol bradycardia. Anesth Analg 1988;
67: 906-7.

Thompson SI, Yate PM: Bradycardia after propofol
infusion. Anaesthesia 1989; 42: 430-2.

Blanc VF, Hardy JF, Milot J, Jacob JL: The oculo-
cardiac reflex: a graphic and statistical analysis in
children. Can Anaesth Soc J 1983; 30: 360-9.
Milot J, Jacob JL, Blanc VF, Hardy JF: The oculo-
cardiac reflex in strabismus surgery. Can J Ophthal-
mol 1983; 18: 314-7.




