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The Effects of Preemptive Analgesia of Morphine and Ketorolac on
Postoperative Pain, Cortisol, O: Saturation and Heart Rate

Seo, Yun Ju' - Yoon, Haesang?
'Charge Nurse, Gil Medical Center

?Professor, Department of Nursing, Gachon University of Medicine & Science, Incheon, Korea

Purpose: This study investigated the preemptive analgesic effects of Morphine and Ketorolac on postoperative pain,
cortisol, O: saturation and heart rate for the first 24 hr after abdominal surgery. Methods: Data collection was performed from
April 1 to September 30, 2006. Forty patients undergoing a gastrectomy under general anesthesia were randomly allo-
cated to the experimental or control group. The experimental group (20 patients) was administered Morphine and Ketoro-
lac approximately 1 hr prior to skin incision, but the control group (20 patients) was administered Morphine and Ketorolac
at peritoneum closure through a patient-controlled analgesia (PCA) pump. Postoperative pain, blood pressure, heart rate,
cortisol, O= saturation, frequency of the PCA button pressed and doses of additional analgesics were observed through post
operative 24 hr. Collected data was analyzed using t-test, x* test, repeated measures ANOVA, and Bonferroni methods.
Results: Postoperative pain, cortisol, the frequency of PCA button pressed, and dose of additional analgesics of the exper-
imental group were significantly lower than the control group. There were no statistical differences in blood pressure,
heart rate and O: saturation between the experimental group and control group. Conclusions: We concluded that admin-
istration of morphine and ketorolac at 1 hr prior to skin incision resulted in decreasing postoperative pain, but it didn’t
affect blood pressure, heart rate or O- saturation for 24 hr after abdominal surgery.
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o= S7to]| A=A FU =] Ao Hrt 27 vhehe
52 Blo] YERE 2(Woolf & Chong, 1993) 528 #WlS
ost7] 9lef 552 WA Z7]0f Wefsh= Ao] Fa5i,
T2 vz, 2oy zy} FEEY HHIE A
=, ZEEE WY 7]5Z A7 oo Zein} 2
o gz vlW o

N
=
=

QM D A0 AkedmE F7H
A JBBA] Bk R AL ol] W ehelal Aol
£5) 24 ¥ BFS ABTT AFH 1BE Pelstol A
%9 A A e GAATIT, S AR )5S
oPIstel 7Iooh e AYEES HUAHVander et
al., 2004)

2
solut Aoz Fojgigkort 20001 ol Zupe]7toly 4
-3 o] g3t A7 HsS AR o] dukskE o] Zhar ik, A7HE
5 2AYE Aol 7hHskL a7t golsh, ZgA|e] @
FEE YA FAATIH, SR} Aag Bolgs 24
o] O Q19 o] F Fetie 2|astslar ek Foiof 93
wek 4= 9l o]do] qtkGrass, 2005; Huh, Jung, Joh

A7} 55 24 ol= morphine, pethidine?}; fentanyl 52
oFHYF AA|e} vl 2| 2ol =4 AH 7 EA|(NonSteroidal Anti—
Inflammatory Drugs, NSAIDs)E AR5t SITHAubrun,
Langeron, Quesnel, Coriat, & Riou, 2003; Norman, Daley,
& Lindsey, 2001; White, 2005). A% AAl= oyt 24
o okl 4:8Ao] At WEATES ek, NSAIDsE
zareladde] S ASHAA T2 s 84 A2t
AAste] AFaE YeRY 1L itk Rang et al., 2003). $HH
MG AAIE T=O2 AR5 k= NSAIDs®t &3 9
ok 79 opHeF AIA| 9] FolHE 20-46% AAI7IH &I A)
OF -2 opHY AAS] FAHE-S oY 4= Sl oAl Atk
(Bai, Nam, Lee, Nam, & Kim, 1998; Fiedler, 1997; Marret,
Kurdi, Zufferey, & Bonnet, 2005; Oh et al., 1999; White,
2005).

AP it A== 7] A Alg axs B9l 550
et 7]ole WefstAU 5 AAIE AstAl7]E Aoz Ao
tHKaufman, Epstein, Gorsky, Jackson, & Kadari, 2005;
Marret et al., 2005; Norman et al., 2001; Ochroch, Mar—
dini, & Gottschalk, 2003). 22 A& A4 Ag=FHo]
a5 ASA| Bz dar7]al 7482 g7 e
2 H318kal QJth(Grass, 2005; Kim & Yoon, 2006; Marret
et al., 2005; White, 2005), Collis, Brandner, Bromley<2}
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Woolf (1995)% 18] £612] morphine©] A x1%E a7} Q=
Ao g Bk vhH Rogers, Fleming, Macintosh, Johnson
7} Morgan—Hughes (1995)& 13| £6{9] morphines %
T 2ARPA] Aol Bk Qle 2417 o] Foll= At
7F 9= Aeg Bustch E3F Parke, Lowson, Uncles,
Daughtery$} Sitzman (1995)= A3ZFH FAZZ =
Fa7FGofsht A R At B R Zlew A
e E A

gk, Pasqualucci 5(1996)} WioHy ZEA1E 13] Fois
Ho} 2e A& o s Fojohs Z0] §5 Aol avt
Ao g FAsIh 53] nhRaE A5 niebd AFAE
H 2|&2 02 Al f Folgh MYPRIFHIO) & F= 64
o] 0] FFsto] AvpAo|n| HFA| 2L s
%o} QIth(Ahn et al., 1996; Huh et al., 2004).
Aubrun 520032 Al44 AAFE (Visual Analogue Scale,
VAS)7} 73 o= A3t 55 12]aL 3% o|skE RiEaEnisl
ANEFH=E Aoletiet. Huh 5(2004) wHfe 2 5HE
npeby wHAIE AEAoR A ff Fojshs AT
R ERE ZHE AN AY APEE 5] BlE-E XAl
A gFom 2|&2Q1 AW 1 Fo] & 15A17F ARl 4] VAS 3
A7 UER Ao Bt
Zto]| TRt S-to] WHEA o & M EH F2t}
Ao s 2 Al ek B2 o AsA7E Baste
(Wall, 1988), 2|74} Al=2& 7] Aol 2§AIE FoistH 2
A 2= A9 F5 QIA7E WobA ZIgA| atgfo] HasiH
(Kissin, 2000), 9789 ntefd AEAE 13] Folote 2K
of &g A& o R Bosh Jlo] FEedsto] antaolt
+ Kisin (1996)¢] 7S Ed|2 3}z gty =3+ morphine
o] Hargo g 5 oA|7F e A|YE 2:%F9] morphinesr A
2oz Ao | Foid uff 3o WA RIET} 4] oR2 A
o7 Hugh @d Mgy ote] 253 B a7t 9lok Fleming
3} Coombs (1992)+= morphineZ ©]83t A7t 24 4
4 34} 1,122 F 8%(0.7%), “18]1 Ashburn, Love$} Pace
(2003)+= morphine& °|&3t A7bgs =dH X834
3,785% % 4%8(0.1%)°14 Z5A|7F ARt A o= Hrstar
e}, webd 724N A 2L 55 247E o %Y
morphine A& 02 Al f Fojshs MP7lgHol nfy
TE T Ao oA3lE XA, T, 1eal HAT]Eel
gk H218- §lo] T5 &2t a3t Ak =3kAe] autA
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2ol ok WrEARE VAS 9 A7 o] &kl gle
w(Huh et al., 2004; Kim, Oh, Park, & Koo, 1998) 42]%]
Hag B7RE A7 Bt ERE oiE ARE el A8
AZ17F niE R A5R aba] A=5o] 7Rl Al A
Al Fol Al 7k A7t ZEA 0] Flol APAETR Y S58st &
I7F yehd A7H o35 FEE] E9E 7HsAE ok o
2ha] & At AAleRstolA SEAlES W SRS T
© = TR 1AZF A 5E morphine?} ketorolac Z§HH-E

A&H 08 ofshs HAABHo] 54 & %&, e,

o 9 AlEks e Ak of) n]R]= S ofetsio] 4
T 5o AEFAE A 712ARE Xﬂ#’o‘}ﬂ Azte] Al ﬂ
Act.
2. 97 =X

2 A -2 Atss 2A7E olgste] EAY 1A]
7+ A5 € morphine ¥ ketorolac A|&2 o2 Aol Uy &
AP

He A5 o] §398), B L HURE 40} TEA
5 o
=

WA A3E stetst] Slatel glom FAH Bae

&=

2,
A, S A2 A0l A AT ] 54 5 5
Z3 316)% Bajo] v A G2 sl

S, W3 142 Aol 83 ABREHe] A7t %
2727] NETE 3150k /A a7l nAL AnS
g_].o]—ﬁ]—]:]—

**WH w527 1417 Aol 4§

ok At stEo] o2 ek ek ;}c}.

", A 14 ol 2
aise o] vl L Aot

A =g 7] Aol 2EAE Folshs A2 (Kissin,
2000) & Aol Al 7 AR 1/\]7} A5E ApHss 247)
orphine?} ketorolacs #4402 Aul |ff Fofs}

A7 5524 (Patient Controlled Analgesia, PCA)2 mor—
phine (30 ug/kg), ketorolac (25 ug/kg), dexamethasone 4

tHerztSste|x| 38(5), 2008 10

mg, ondansetrone 4 mg¥ A2 d4 &3l 100 mLE At
7H5% 247](Accufuserplus, Wooyoung med, Korea)&
ARESHO] 2.0 mL/hrE A&A o7 Auiy Fofshe ZHEA|
7He 1580w UA] Fojgke 0.5 mL/3R F Folgo] 4.0
mL/hrE 2345 QS sk o],

AR, 24 Ates 2AE0A 8AI9 AlZFsk= A /A

%_0_ HFo. x],

= T

A, 25 28 A7t0] 3AZE o)Al &}
r,]./dzzﬂ AW 22 B3} 27222 AW AT 2}
ol AR, wl=t np ek AA|

w= A
oljlzzﬂ oJAlo] 9l _0,]1\}5_%0] 7%—5],11] g o] 9= 2}
RS 0]85to] At thakAl 4070l gt Ae L} o=

o] Wi £ME vle] oS & YEAE B Y

Aol whet At 2ol ZH2E e skiet, At A

) 1A7F o)), 18] 3 g2 Bupesks A|zke o ArEE
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A 4 Cohen B4 ufe} SR 2719] §215:3(a=0.05)
A7480.8), &} 27](f=0.6)8 71522 (Lee, Lim, & Park,
1998) & Aol Q] ti At = Aot d2atE 42 20
o s

3. A =
=

EZ0 VASE AMSlo] A9 Hrul 9% Lo %
T S0 2 LEZ Lof| i g F5(107)" o] HEl 10
cm®] Ao T Aol sk AdS FAISHES
78ttt #AIE ™S S48t mmE Hedleiolon
A7t 225 Ag 358 9njeltt
2) Sut AlEtE 4

k2 k9] Al A E7](Tycos, Cosmed Company,

ol i S48k on, HHkE = ECG

USAE AHgsto] dehs
monitor (Dash 4000, GE, USA)E ©]-&-3t4 Z431ch,

3) AMAZSIE
A WA 95 AR E7FRtollA Atazske Aol 2
2]17](Nelleor Oxismart XL SpO2, GE, USA)E S743F3iTt.

4) [EIE

FE]EL Radioimmuno assay¥22 RIA Kit (A BECK-
MAN COULTER COMPANY, FRANCE) AJoFg ARg-5}o]
Gamma Counter (COBRA-5010 Quantum, LINCO Research
Inc., USA)2 24313},

z

S}

2y

e TR F IR JUTH £ 5 24431 @t
SA A BlE AT
6) oA 3=

TE TR S AT WAL ALY olF, AR R S A
ot 2@ uff of4fo] BlEH Aoz 7Fstglon viF
= SRE 94 g0l d fi7hA| 9] AlZke SAsHIT
4. Xtz #3 ¥ 7 it

B olTo] 2l 4272 20051 129 1215 E 20064 49 30

723

7HA A 24 Grjek oA B AAkel AR R4 29
ofl ofgf o] Fo . & AtAk= A3t titollAl morphine
3} ketorolaces A7Fe% 247](Accufuserplus, Wooyoung
med, Korea)oll &Asto] At tiiztolAl Ao W Foisiql
o eed B 5doM A #2109 A= viRd
& ZEAF1900] R on], WEolA e & 24417149 A
2 AL 54 B9 W 2 Ak o) o]_,_oVﬂr,}

oA Fa & 2UAA ARE T AT BRERA 12

& U A oIF ALIAS 13 n

3) vk A FokE i =2t 302 Aol ¥5olA midazo—
lam 2 mg¥ glycopyrrolate 0.2 mgs T8k,

4) pad 2R 3 At drhs Gekel AdEleld EKG

monitor (Dash 4000, GE, USA)E &85t & &t Aldks &

e 5}@1 E}

WO &2 morphine 30 ng/kg/hr ketorolac 25 Mg/kg/
hr, ondansetrone 4 mg, dexamethasone 4 mg % A§2]4]
92> B3l 100 mLE 2.0 mL/hro] L0 2 Eoja}gir}.

7) AT} RS 217} pentothal sodium 4-5 mg/kg
u) ZAfslo] UGS ST F1e ) AR T 718 o

.% Z
EHE 23| isoflurane 1.5%, N:0 1.5 L} 02 1.5 L& SUA]
#

oL,

k3 §-A1E sl

8) AT 2wt 47 niR = $ 58 (Ao 8 9,
AEks 4= W ARSI S S

9) AT} tf Rt ZHE Al SAITE ARl Ee,
e o W Adexste g 45k, 2EE S-S flste
Ay 3 mLS Akt

10) fﬂil_% 9 532 AR o A7 55 2A7E 0]
4-3o] ul morphine 30 ug/kg/hr, ketorolac 25 ug/

kg/hr, ondansetrone 4 mg, dexamethasone 4 mg} A2
A4 &3t 100 mLE 2.0 mL/hre] &0 & Eojs}gic}

11) 3 EA] =2} 250 3|54 ﬂ“ XW"ﬂ et ks
Abaste 9 B (VAS)S 54
WE 3 mLe AFsto] Y4l = —ﬁr 7::4 V“’ﬂ FEE S
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Table 1. Hemogeneity Test for Physiological Characteristics

-20)

Con (n
Mean=SD or

-20)

Exp (n

Mean=£SD or X?ort

Frequency

Variables

Frequency

731

0.490

13

15

Male

Gender

Female

397
609
927
344
928
892
.240
.085
.005

0.856

62.2+11.49
58.5£6.79
326.0+£21.8

59.0+12.14
57.4%6.06
325.0£43.62

Age (yr)

0.516

Body weight (kg)

0.092

Duration of surgery (min)

0.959
0.091

7.1%6.87
136.3£23.85

9.3%7.30
135.6+21.51

Recovery time of consciousness (min)
Systolic blood pressure (mmHg)

0.136
1.194
1.781
2.969

83.1£13.08

83.7£14.08

Diastolic blood pressure (mmHg)

Heart rate (beat/min)
Cortisol (ug/dL)

75811243
14.8+£2.18
96.4%+1.14

71.0£12.98
13.0£3.93
97.4+0.99

02 saturation (%)

Control group.

Experimental group; Con=

Exp=

IX] 38(5), 2008 10
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ol B AN ZFO 2 ATSIHA ATy} g2t 7l FEJES

H3} ool 2po7} Qlo] WEARR-L o3t Ao R et

(p<.0001) (Figure 2). T2&7H 1417+ Mol morphined}

ketorolac?] Eoji= 42r A2} B A 7HEE] 24 B 944|714
O

9] cortisol £H|E A 7= B} Q= Ao & Vit

4. WSS ZW| HE £8 34, 57t NSO ¥,
22 9 oMEI=AR

xS AdTET PCA 28 HE F53157} o gte
™(p<.0001), XEA| alfentanil®] F7} Fo{gfo] @2 A
(p<.0001) WERgte, 22t A3} dizat Zhof) 24 24y

8 6.96:£0.81 —o Exp
=6 -— 479039 —=— Con
£, T 2.75+0.361%+*
4120, ~u
< 2 09 356+05
0 2.01£0.27%%*
RR1 RR2 Postop 24
Time

Figure 1. Pain by VAS between experimental and control group.
Exp=Experimental group (n=20); Con=Control group (n=20); RR1=
Right after arriving at recovery room; RR2=Right before leaving
recovery room; Postop 24=Postoperative 24 hr; '=comparison
between con and exp.

**Con>Exp (p<.0001); **p<.0001 be tween RR1 and postop 24.

4 Bsipdse * P
295+545%%% = —=— Con
30 — 23242 2gtxxx
3 .
> 20 - 14.8+2.12
= ¥ 2024593 224%531 20.141.87
10 13+393
Preop Op3 RR1 Postop 24
Time

Figure 2. Cortisol between experimental and control group.
Exp=Experimental group (n=20); Con=Control group (n=20); Preop=
Preoperative; Op 3=Operative 3 hr; RR1=Right after arriving at recov-
ery room; Postop 24=Postoperative 24 hr, '=comparison between
con and exp.

*Con>Exp (p<.0001).
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M1 (p= 466)9} 14 5] 521 7Hp= 344)2
2to]7} = A 0 2 UEPGTHTable 2).

FAHOE fef

5 2
AR} iz 7ol $:57130 Aol7h QLo (p=19),
S AR AT A, = T 3/\]7‘_}’ 324 914 ;\] 324l E

A Al ZLEAL S T 244700l A) WS A% 4
Aoz FOfRE 2fo|7} Sl Ao = UERtHp=.005). A%
ZF Bonferroni thg Blal A3 57|42 & A o5 &
3AZHp<.000D), s~ A3 & & 24417Hp=.001)°] #o]7}
A= AoE Yepgth, ddadt dizt 1ol e Al AT
A, e T 3ARE 5 A Al IEA ’él Al -/F% =
24X17F0. 2 AHILBIHA 227]]
glo] wEALL 9ol5kz oke A UrE}LH:}(p 177)
(Figure 3). HHEA7N 1417 Ao morphlneJJ- ketorolac®] &
= 7E AR S SAHRE i 24X Y] 571
o] Pk vAA| = AR LR,
AT 2Tt 71 ool Aozt flom (p=.721)
< 3 3L SEA G A AlEA Bl Al 28

s
e F 2UAIZIOIA] BHEL S A oleb |3tz Xpol7} iz A

SE71%S 5

136+12.7 —— Bxp
= 13361135 . cop

135
135.6+2
S 130 126.8+13.5
£ 125 ~3
£
= 120 122.3+15.8**
115
110 | 114.8+10.1%%* | |
Preop Op3 RR1 RR2 Postop 24
Time

Figure 3. Systolic blood pressure between experimental and con-
trol group.

Exp=Experimental group (n=20); Con=Control group (n=20); Pre-
op=Preoperative; Op 3=0perative 3 hr; RR1=Right after arriving
at recovery room; RR2=Right before leaving recovery room; Postop
24=Postoperative 24 hr.

**n<.0001 between preop and op 3; *“p=.001 between preop and
postop 24.

Table 2. Nausea, Pressing PCA Button, Additional Analgesics and Recovery Time of Consciousness

Exp (n=20)

Con (n=20)

2
Mean+SD Mean=+D act P
Nausea (frequency) 1.00£1.12 0.75+1.02 0.737 466
Pressing PCA button (frequency) 1.80+1.61 565+1.18 8.623 <.0001
Administration of additional analgesics (1) 62.5+111.07 300.0+102.6 7.025 <.0001
Recovery time of consciousness (min) 9.25+7.3 7.1+£6.87 0.959 344

Exp=Experimental group; Con=Control group.
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85 - 83.7+14.08

N
g20£1158 8325118 79511052

o 80 |- 83113
T 796+1076 805H1382 g ) g aiux
IS 70 N —— EXp
. 69.0£8.79*** ~= Con
60
Preop Op3 RR1 RR2 Postop 24

Time

Figure 4. Diastolic blood pressure between experimental and con-
trol group.
Exp=Experimental group (n=20); Con=Control group (n=20); Preop=
Preoperative; Op 3=Operative 3 hr; RR1=Right after arriving at recovery
room; RR2=Right before leaving recovery room; Postop 24=Postoper-
ative 24 hr.
***n<.,0001 between preop and op 3; **p=.005 between preop and
postop 24.

—o— Ex
9% 89.3+11.98 . Cor:,
i
£ % 83.4+10.0
% 85 / 1
ks s 758+1243 / 84857 2304778
8 60.8+9.21
721+7.64
7104710 | 887+853
Preop Op3 RR1 RR2 Postop 24

Time

Figure 5. Heart rate between experimental and control group.
Exp=Experimental group (n=20); Con=Control group (n=20); Pre-
op=Preoperative; Op 3=0Operative 3 hr; RR1=right after arriving at
recovery room; RR2=right before leaving recovery room; Postop
24=Postoperative 24 hr.

2]
7|12 = A s T 3AKHp<.000D), o At s
T 24A7Hp=.005)°ll Zto|7} = A= yEhsith el
izt ol 2 A, o 3 3ARE A5 A A, I8
A Al pa T 24470 2 FIsHEA o]z te] Hdlsh=
Yol Akel7h flo] e A2 FosHA] o2 o= UE
WeHp=177) (Figure 4). 3587 147+ 2ol morphine¥}
ketorolac®] 0l =& A2t & 3AMLE =& & 244177t

= T=
#)9] o] 17]%boll - vlAIA] Qb= Ao ey,

© 2 YePdtHp=.014). A1 7} Bonferroni th: H|1l A1} o]
o]

ﬂ.l

o
hz
1
iy
>
>
u
n

o7} §lol(p=.097) WEA-E-2 F-0J5kA] o A 02 UEpyith
(Figure 5). IHA7H 1417 Ao morphined} ketorolac®]
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97.40.990 1
97 96.7+0.99"+* o
X 9% %64+114 I
o e Exp 95.6+0.89%% 96.0089
—=— Con
% ‘
Preop RR1 RR2
Time

Figure 6. O- saturation between experimental and control group.
Exp=Experimental group (n=20); Con=Control group (n=20); Pre-
op=preoperative; RR1=Right after arriving at recovery room; RR2=
Right before leaving recovery room; t=comparison between con
and exp.

*Con<Exp (p<.0001); ™Con<Exp (p=.001); ***p<.0001 between
preop and RR1; *p=.012 between preop and RR2.

oz 42 AL - BATHEE 4% F 24AZIHA| 9] Al 4
o ek v AA] g A0 Uehgeh

7. MATSIE

AT} 2t 7ol ARSIt O3 Afo7} Gl A
O 7 YEIFHOH(p=,00D), B3 == A, 3|54 YA A, 35
A B A S SR A sl = FAIR 07 RO Ao]
7 = A0 2 YERGTtHp=.013). A 7t Bonferroni ths: H]
o AT AR S = e A3 314 A Al(p<,.000D), 4
< A 354 =4 /\](p=.012), Q%e] U AL} 2l a4 ﬂ*e‘
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1A]7F Aol morphined} ketorolac®] Foi= A QA %

FE A B A7EA 9] At eheo] FRES mIXA] B

ol

LRI
= 9
B oATE W W 1Az e AhEE 2471E B

morphine®} ketorolacs AW W —115‘0:]6
ketorolac®] A3 A5 a e} oFE HA-g- vk
ol Al=steith, 2 At F2ol g Sl
St 52F ol Ao = 52 Ao Ko g kol 2 A7}
a5l Wall, 1988) A8 g ollAl= §5 AA7F HobA
FE T Exﬂﬁ?”%] Had Aow 34

—Ur morphinex};

40*—6}71 9

B2 0 & upAy

Or]I.O
_|

(]

O
}oF Kissin (1996)

B ALof A j4-rxa47ﬂ 1/\]71} Z15E] morphine?} ketorolac



oo
R
oo
L
gha
B
il
)
j.‘l’,
>,
™
hS
|o
u
i
am
xL
s}
O
=
ot
re
-
in

IR ketorolace: 4] A= Aol Fofgh= AdPEHol
= O
o =

= 5 Qb Aol o3 A A BERE AEt S5

(2004)¢] A+ Aol o3 A A= Sict,

31 Mansfield, Meikle@} Miller (1994)= A3 21E o] 4=
& 3 Tl VS nAA Het Ao Bustgl o 2 At
oN F5 X ZEE 7 AEA A Al Falzo] SRt
3 EA B4 A 1E]aL o $ 24X7E0 R XIS E|HA] A5}
of & ¢4t Axpel= ARt o] ¢tk Morphine ketorolac®]
AYPRE BNE & F 2447t 52t T3} vfeb X18A &
7FEo TS A% Mansfield 5(1994)0] AdYzEH o] 5
ol A7t gl Ao Ul 482 W 4 71k s
T 2447k o &= A3elsl7] whizoll vehd Axte AZigie,
ofuFehd 2 <150l A morphine®} ketorolac®] A3YAE &
= e TR S I8 g4 A, el B Alof] itz
o] a5 24417kl AA|S] AoHE A0 R LER7] ol

H Aol A 1B A7) 147 AR E morphined} ketorolac
g f Fosh= Zlo] Hut 5ot Aol Foldhs AR 45
Pt &5 247 HE 5835 9 37 54 Fo%S
AR A o= YRt ol2fdt A+t Ak wj5Er) Al At
5 =47]5 53 morphine®] Foi7} & F 371 X5A 9
TS AT A2 BgE Ahn 5(1996)¥ Oh 5(1999)
At Aot fARstTE 2 AtollA TEAT 1A1ZE Ao
morphine} ketorolac®] F7} =& & 7} AFA| o
= AN A o' yepd @42 95 A7 A ketorolac £
(Fielder, 1997; Parke et al., 19952} morphine F¢1(Collis
et al., 19957} & & 57} AEA FolgE Aoyl Aoew

WIF AT AT) ola) AXHT 9k, Wb ketoro-

4
i

2

o o
N

T

N
>

d
£

§

[e)

1o oo o

e 4 g
S e 4= QL o F IES BokE 4 e AL
7|,

2 oA o) BA7) 1A17F AEE morphine ketorolac
o] A ff Fo= EAlZt 3 AT EEA Q4 A 5o 2
ElE9] RHIE daA7lE AR YEsith vleby 2EAl=
T8 B2 A= Abdsto] Szt gt S5 AAEE oY
skal(Kissin, 2000), NSAIDs+= cyclooxygenase HAE {5
SEAL ZRATEE O] AR ASIAIA F2of i WE

727

1

gy o7t SEA A Al S8 B A 9 s F 244
Lol ko] 5719, o719t B AR ol Gk |
A ¢ AR Uehyth B4 s S e R o
Cho (200D} ARFQIM} p&2bA} 4085 = ?F Kim
5(1998)% wFG7N Hoj| 27 g5 2871E 82t morphine
O] 2|&2] o7t i & 57190 o] eh7]9F W AlERs 4
FoFe HIA[A] Eet Ao Hilste] &2 o e} fAs,
wpebx] T 2G A7 Aol A7k 247E o83t
phine?} ketorolac®] AW W Foli= wHAIAA 750l
o et ks nAA] e Ao A7,

2 Aol Afto] e} AkazsteT}
2 Ut @A tixati ot ARt B Aol
of yehd difo g 33ttt ey uli d7) 14
morphine?} ketorolac®] A W Fof= AT
Lo FAEE 26| o= A& UEPdTth Huh 5(2004)
7} Kim 5(1998)& v =4 A7hs5 24715 o83k vt
oFd ZEA 4 ketorolac Fo7F Z2Hd Aol G mIA|A|
U= o= Halste] 1 At Aol AX|skaL Qlok, Ak S
Z2H7|E o83t nfeld XFA| FofolA FAATE A v
ERRR] kot 13] 1 mg/kg &9 mhebd Z1EA] FofAte]
A E5AA7E Ho ¥Igk Ao s 2agk A3 A Ashburn
et al., 1994; Hagle, Lehr, Brubakken, & Shippee, 2004;
Sato, Tanaka, Kawamoto, & Yugo, 2004)& &g of 2}
Ve ZAVIE o83 miery XEAIZE e8] AL}
e FAROA A2 4 e Ao ARt 1 d7
A7 ARE A7HsS 28715 0]43F morphined} ketoro—
lac®] 4 W Fol= Ak3slE A5}, o4 9l ZHg A A 22

BAZ 2ok g Ao 2RS W 4 9k

B
St
|

.
Ar)

rlo
o Jr &2 W
o @ fo oo

o HE
N
> —

H1
24
ofr

A 37 24 FE F AU 94 A% 290 24
2AAIZ1) 27k SBIOL SR B4 FRY S8 F 2

AIZE Afole] cortisol& £788FA] %610 cortisol®] 4122

Cherztssta|x| 38(5), 2008H 10



728

(¢}

2 A pefeh 4= {Igich

+ A5 Fel 9 AR Aol AES 2E71E ©
83 morphine} ketorolac®] W Y Fol= 5 T8 $ &
5, ZEE 2 W 37t ZSA AR AU, o4 9
z §2 58 9% Auts ¢ E Akeasie
F= 202 Ueylth uheba] 2248 1
£ ©]83 morphine¥} ketorolac
PUEHE & THE T 24A7F 53|

URA] Fom, F5a Aot 7|1

14
oL
)
-Q,
o
N
N
lo
i
‘Lr"

)
N
o5
o2
o
d

> T
>
&O

Of

2

>
A
o
>
>
N
Of

BN
flt

~

> mlo
ox
==
=
o
£
of
ol
e olN
ok

o% g
i

ﬂl

4

N

)

0

1o I
N

o% o
2

o

B

>

o
=

-

)

BN

N
M
=

—

>,
ooy

o] B % 9 RO skl

morphine} ketorolace %
< e TR T 244 Sl AR E 35 75l 93 T
A A ghom, F55 AL FTIREAY oFe HaAA &
4= A3tk WEbA morphine®t keto—
Ao APHe5 24715 F3l 2.0 mL/

&) = APNTHS A
9 557)%50l ot FARgol TE T T AN
ol F & & Aoz 7gtt), 3 5 Aol A= mor-
phine?} ketorolace o8¢ APXFHo| =25 T 2447 o]
5O FFUA E FARE o] m]l= A

2 Aot
REFERENCES

Ahn, E. K., Yoon, D. M., Kim, J. H., Lee, Y. W., Kim, J. R,, & Seouk,
M. J. (1996). Effect of preemptive analgesia on post-operative
pain. Korean Journal of Anesthesiology, 30, 479-486.

Ashburn, M. A, Love, G., & Pace, N. L. (1994). Respiratory-related
critical events with intravenous patient-controlled analgesia. Clin-
ical Journal of Pain, 10, 52-56.

Aubrun, F., Langeron, O., Quesnel, C., Coriat, P., & Riou, B. (2003).
Relationships between measurement of pain using visual analog

score and morphine requirements during postoperative intravenous

Chgrztssta|x| 38(5), 2008 10

morphine titration. Anesthesiology, 98, 1415-1421.

Bai, S.J., Nam, S. H., Lee, Y. W., Nam, Y. T., & Kim, W. J. (1998).
The effect of preemptive intravenous ketorolac for total hip replace-
ment patients. Korean Journal of Anesthesiology, 35, 511-517.

Cho, G. T., Sohn, H. J., Kim, S. B., Shin, Y. D., Bae, J. H., Kim, S.
T., et al. (2001). The effect of the IV-PCA (Intravenous Patient
Controlled Analgesia) on the recovery index. Korean Journal of
Anesthesiology, 41, 318-323.

Collis, R., Brandner, B., Bromley, L. M., & Woolf, C. J. (1995). Is
there any dlinical advantage of increasing the pre-emptive dose of
morphine or combining pre-incisional with postoperative mor-
phine administration? British Journal of Anaesthesia, 74, 396-399.

Fiedler, M. A. (1997). Clinical implications of ketorolac for postop-
erative analgesia. Journal of Perianesthesia Nursing, 12, 426-433.

Filos, K. S., & Vagianos, C. E. (1999). Pre-emptive analgesia: How
important is it in clinical reality? European Surgical Research, 31,
122-132.

Fleming, B. M., & Coombs, D. W. (1992). A survey of complications
documented in a quality-control analysis of patient-controlled
analgesia in the postoperative patient. Journal of Pain and Symp-
tom Management, 7, 463-469.

Grass, J. A. (2005). Patent-controlled analgesia. Anesthesia and Analge-
sia, 101, S44-S61.

Hagle, M. E,, Lehr, V. T., Brubakken, K., & Shippee, A. (2004). Res-
piratory depression in adult patients with intravenous patient-con-
trolled analgesia. Orthopaedic Nursing, 23, 18-27.

Huh, Y. ., Jung, C. W., Joh, J. Y., & Kim, Y. L. (2004). The effect
of the initiating time of patient controlled analgesia on the onset
of postoperative analgesic effect. Korean Journal of Anesthesiology,
47,101-105.

Kaufman, E., Epstein, ]. B., Gorsky, M., Jackson, D. L., & Kadari, A.
(2005). Preemptive analgesia and local anesthesia as a supplement
to general anesthesia: A review. Anesthesia Progress, 52, 29-38.

Kim, H. Y., & Yoon, H. S. (2006). The effects of ketamine preemp-
tive analgesia on postoperative pain in patients undergoing hys-
terectomy. Journal of Korean Academy of Nursing, 36, 114-126.

Kim, S.J., Oh, S. W., Park, S. G., & Koo, G. H. (1998). The effects
timing of connection with intravenous PCA. Chung-Ang Journal
of Medicine, 23, 145-153.

Kissin, I. (1996). Preemptive analgesia: Why its effect is not always
obvious. Anesthesiology, 84, 1015-1019.

Kissin, L. (2000). Preemptive analgesia. Anesthesiology, 93, 1138-1143.

Lee, E. O., Lim, N.'Y., & Park, H. A. (1998). Nursing medical research
and statistical analysis. Seoul: Soomoonsa.

Marret, E., Kurdi, O., Zufferey, P., & Bonnet, F. (2005). Effects of
nonsteroidal antiinflammatory drugs on patient-controlled anal-
gesia morphine side effects: Meta-analysis of randomized controlled
trials. Anesthesiology, 102, 1249-1260.

Mansfield, M., Meikle, R., & Miller, C. (1994). A trial of pre-emptive
analgesia. Influence of timing of peroperative alfentanil on postoper-



S350 Oz &5t

b

Morphinext Ketorolace| MH#ZISHO| &

ative pain and analgesic requirements. Anaesthesia, 49, 1091-1093.

Norman, P. H., Daley, M. D., & Lindsey, R. W. (2001). Preemp-
tive analgesic effects of ketorolac in ankle fracture surgery. Anes-
thesiology, 94, 599-603.

Ochroch, E. A., Mardini, I. A., & Gottschalk, A. (2003). What is
the role of NSAIDs in pre-emptive analgesia? Drugs, 63, 2709-
2723.

Oh, S. W., Woo, Y. C,, Jung, Y. H., & Koo, G. H. (1999). Does
pretreated NSAIDs decrease the postoperative consumption of
morphine? Korean Journal of Anesthesiology, 36, 462-468.

Pasqualucci, A., de Angelis, V., Contardo, R., Colo, F., Terrosu, G.,
Donini, A., et al. (1996). Preemptive analgesia: Intraperitoneal
local anesthetic in laparoscopic cholecystectomy. A randomized,
double-blind, placebo-controlled study. Anesthesiology, 85, 11-20.

Parke, T. J., Lowson, S. M., Uncles, D. R., Daughtery, M. O., &
Sitzman, B. T. (1995). Pre-emptive versus post-surgical admin-
istration of ketorolac for hysterectomy. European Journal of Anaes-
thesiology, 12, 549-553.

Rang, H. P., Dail, M. M., Rirrer, ]. M., & Moore, E. E. (2003). Phar-
macology (5th ed.). New York, NY: Churchill Livingstone.

Rogers, J. E., Fleming, B. G., Macintosh, K. C., Johnson, B., & Mor-
gan-Hughes, J. O. (1995). Effect of timing of ketorolac adminis-

729

tration on patient-controlled opioid use. British_Journal of Anaes-
thesia, 75, 15-18.

Sato, C., Tanaka, H., Kawamoto, M., Yugo, O., & Ogawa, R. (2004).
Low oxygen saturation during early postoperative period in adult
patients receiving opioids by intravenous patient-controlled anal-
gesia. Masuz, 53, 659-663.

Varrassi, G., Panella, L., Piroli, A., Marinangeli, F., Varrassi, S., Wol-
man, I, etal. (1994). The effects of perioperative ketorolac infu-
sion on postoperative pain and endocrine-metabolic response.
Anesthesia and Analgesia, 78, 514-519.

Vander, A. J., Shermar, J. H., & Luciano, D. S. (2004). Human physi-
ology: The mechanisms of body function (8th ed.). New York, NY:
McGraw-Hill Inc.

Wall, P. D. (1988). The prevention of postoperative pain. Pain, 33,
289-290.

White, P. F. (2005). The changing role of non-opioid analgesic tech-
niques in the management of postoperative pain. Anesthesia and
Analgesia, 101, S5-S22.

Woolf, C. J., & Chong, M. S. (1993). Preemptive analgesia-treating
postoperative pain by preventing the establishment of central sen-
sitization. Anesthesia and Analgesia, 77, 362-379.

Cherztssta|x| 38(5), 2008H 10



