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Effects of Morphine and Morphine-Ketorolac Tromethamine
Intravenous Infusion for Postoperative Pain

Kwang Su Lee, M.D., Kang Chang Lee, M.D,, Yoon Kang Song, M.D.
Tai Yo Kim, M.D. and Jae Seung Yun, M.D.

Department of Anesthesiology, Wonkwang University Medical School, Iri, Korea

The intermittent injection of analgesics is a inadquate method for postoperative pain control.
Recently a non-electronic, disposable and portable infusor(Boxter Two Day Infusor®) has been
developed which can deliver analgesics with 2 ml/h speed continuousely.

The present study examined the effects of three methods of pain management on recovery
in 306 patients undergoing elective surgery in Wonkwang University Hospital. Group 1(n=106)
received i.m. Valentac® on a PRN basis. Group 2(n=100), initial 2 mg of bolus morphine was fol-
lowed by 48 mg of continuous infusion. Group 3(n=100), initial 2 mg of morphine followed by
morphine 18 mg-ketorolac 120 mg.

We evaluated an analgesic efficacy with NRS(numerical rating scale) at 12, 24, 36, 48, 60 and
72 hours after the operation. The side effects(nausea, vomiting, pruritus, sedation and
respiratory depression) were evaluated. In group 1, we asked major concern before operation
and efficacy of pain control with pain severity(no pain, mild pain, moderate pain, severe pain).

The results were as follows:

1) Major concern before operation is pain(40%).

2) 53% of patients suffered pain in group 1.

3) Morphine and morphine-ketorolac infusion groups were superior to the im.(Valentac®)
group with respect to postoperative analgesia.

4) In group 3(morphine-ketorolac), there was no pruritus and mild nausea and vomiting.
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2 3 xE= Two Day Infusor®E 0|43 A+
W morphine®] A%3 F43 o AL vl2H
2olt Ay 49 AFANSAID)Z AduA} 387
Aol AAge] AHY ALALLELE #E"T keto-
rolac® morphine® &%#°] A4 morphine M4
#e 29 244¢ 24 5 UE A% F% FHSY
FAgle] EAALR FFAEI NEUAE BAELY
c}.

e S Yy

e 19939 8YUHE 129714 9%z oA
Ad e b o3 et AMAER |, 25F
o] #AE e o tadAe 3Fez o
ol 19(106)e  dizFeR  Had de
diclofenac sod(Valentacf)g &F &4z, 2%
(100=)2 Azix9s 95mle]l morphine 50 mg
(5ml1)E &%3led 4 ml(morphine 2 mg)s =3k
o2 393ty JeR] 2 %547 Baxter Two
Day Infusor®(Baxter Co.)& o]&3to] Fsigd,
371009 )& morphine 2 mgg Z3Fo v Fld}
3 morphine 18 mg-ketorolac 120 mge Ag44d
F 94 mlol) EF5S Fstgch. FEL LN P4
2] oi¥, AHalgge HAFe| Ut ikiEe] o
#Agel sl A dAdA Agsigd, o 23
JdztE= Table 15} o) 229 4 ¢ A
gk #xE @RSt Fe WolA P A elHe
AlrE PHE, 5 A & AejdAx 22
o}, 7lEh)e AFo R AT $&F Hgof g
Valentac®s <5 3¢z 3o HEE HFeR
(B%Fol A 2522t AT 2, 55 98

Table 1. Distribution of Age, Sex and Weight

nE2HYch 255 55, 55 #F&7 Wk A
T 3, obF WEdrh 55 ¢d48)2AH . e
thiopental sodium 5~6 mg/kg®} succinylcho-
line chloride 1~1.5mg/kgs A5 3 7o) 4
#L AAEga vtF §A= enflurane N.O, 0%
o]g-dle] EFAZQ FuiHE gz ToldAE
pancuronium$& AH8glch. @ ALANEE e
2+ enfluranetidl fentanyl 100 sg¥ mida-
zolam 5 mg& AHEEHth FEel B3 AR
&7 ¥ 2, 3794 morphine Ap&e} 23 g
5% 248y £97}& Pruritus Rating Scale
(PRS-Table 2)& ol&3td 2 Az % 44 PRS 3
d ASE Avilrg 25 39z, 799 FE/ A
7%+ droperidol 0.5 mgS 10ml §Y2 2 W&o
A3 AFste] Xgsidel, AAHEE Sedation
Score(Table 3)2 #Asgen, sFdAe 2412
R0 R BEA} EEFE ZAELY 29 103 o
sto]x old PaCO7} 50 mmHg o) 4dw& 3%
AA 2 Aosiger 7 WF 7EACE 4 nal-
oxoned BIAFHES stglon ulekRe] AFAE A
LAl eE oAl e] A e E 3t a2E
3} ojate} 7rEAlL ozl A BIAAAE &
G AaE 4L 499 oo 55 AxE 1247
A e 8 397 Numerical Rating Scale(NRS)&

Table 2. Pruritus Rating scale

1 Nolor disappearance of Jpruritus

2 Pruritus without scratching: treatment not nec-
essary

3 Pruritus with scratching: treatment desirable

4 Severe pruritus and scratching: treatment neces-
sary

5 Intractable pruritus and scratching

Glin=100) G2(n=100) G3(n=100)
Male 43 40 42
Female 63 60 58
Agelyr) 40+16.6 42+15.9 43+16.8
Weight(kg) 62+10.8 62+12.0 59+88

G I PRN, G 2 morphine, G 3! morphine-
ketorolac

Table 3. Sedation Score

None(alert)

Mild(eccasionally drowsy; easy to arouse}
Moderate(frequently drowsy)
Severe(somnolent; difficult to arouse)

S Sleep(normal sleep; easy to arouse)
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Table 4. Distributionof Patients

Department G1 G2 G3
OB & GY 19 34 32
GS 15 20 9
0s 61 38 28
URO 2 5 10
Cs
OMS 6 0 7
NS 2 0

Total 106 160 100

Gr It PRN, G 2 morphine, G 3: morphine-
ketorolac

Table 5. Major Concern before Operation in P.R.N.

Z}Z7e] ¥l one way ANOVAR #HAsige
o p<0.05% ¢} & Rz AFH et

< o}

1) 2 gAkel B3 o], AF W wE 999l
£ z}o)7t ¢igich(Table 1).

2) WA Al Ao}, Y, ARt of
3% A7 %cHTable 4).

Group Table 6. Pain Severity in P.R.N Group.
1. Pain 42(40%) 1. No pain 5( 5%)
2. Complication 41(39%) 2. Mild pain 44(42%)
3. No recovery from anesthesia 22(20%) 3. Moderate pain 45(42%)
4. Extra 1{ 1%) 4. Severe pain 12(11%)
Table 7. Pain Score(Numerical rating scale)
G/Hours 12 24 48 60 72
G ln=106) 53+12.51 4.8+2.33 444233 3.7+253 3.3+2.39 27+2.11
G 2(n=100) 354+1.22%* 2.9+0.96** 2.6+0.92** 2.3+0.88** 2.0:+0.80** 1.8:40.74%*
G 3(n=100) 3.4+1.20* 2.7 +0.94%* 2.6+0.92** 2.2+0.81** 2.0+0.79%* 1.840.73%*
G 1: P.R.N,, G 2: morphine, G 3: morphine-ketorolac
**p<0.01 Compaired with Group 1
B Pain
Complication 0 No pain
B No recovery &% Mid pain
from anesthesia Il Moderate pain
O Extra [ Severe pain

Fig. 1. Major concern before operation in P.R.N

group.

Fig. 2. Pain severity in P.R.N. group.
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3) 9z A F4A 71F A4e] S AL 53
(40%)e1905L, 4 §H2(39%), =HHlA ot Aold
Az BEH20%), 7I1e(1%)x ol (Table 5,
Fig. 1).

4) 279 £% EEAE UF=E AR $Fo 2
2E24d A7) 1% 95, $55 $508 9F
232 28 #zl7l 42%, A€ SFoR USg #
A7} 42%, BF°) o) oiF wHEY A} 5% B

Pain score

*x

ek

12 24 36 48 60 72 hous
Fig. 3. Pain score(Numerical rating scale).
GI: P.R.N, G2: morphine,
G3: morphine-ketorolac
**P<0.01 Comparied with Group 1

Ex ol ¥2o2 1FPE A7) 53%E AN
t}(Table 6, Fig. 2).

5) A% &7 (NRS): PRN.o2 AEAE 25¢ |
o) u]#l morphine, morphine-ketorolacg A%
AFg 277 3T AT AT EZHE EI
(Table 7, Fig. 3).

6) Morphine2] %¥2H4: Morphined A&#HoR
H&g 27A FHE 32% FAt 1478(14%)%
om 2 % 6] XNEE WSk, TEE 34T A
E 69(6%)0en 33 AEE Wokth 23 2%
e 547 A4 59(5%)22 29¢] PRS 322
x£% w4lrl. morphine-ketorolac® FY3 3F

Table 8. Side Effects of Morphine

Side effect/G G2 G3
Pruritus 5(2) 0
Nausea 14(6) 13(3)
Vomiting 6(3) 7(2)
Respiratory depression 0 0

G 2: morphine, G 3: morphine-ketorolac
*( )k Patients desired treatment

Patients desired treatment

Pruritus
]
Nausea A )
L 2| a3
I =
e
Vomiting 1
C 72
Respiratory
depression
f v ™ T T 1
20 10 10 20

Fig. 4. Side effects of morphine.
G2: morphine, G3: morphine-ketorolac
*{ ) Patients desired treatment
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& FAE 34T IRV 139(13%)Hew 2% 39
o] A8E 88y, TEE Y4 It TH(T%)e2
27o) AEE Wk 23S 34T FALE Ao
(Table 8, Fig. 4).
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RN. e 2 nlxgRo]tA 29 AFA(NSAID)
v oukekd AFAE 7 AFd ZF8lE vhiel
F2 AHgE ot FAAG gk A7hA
233 FoF Ade® AL FEF FFE LEE
W A7 gk ® akekd Al 93 EoA
ot FElg wEel Ao VgR ARR o]
Y ANE FEF 50% ool Ad E5S A=
Bae oo B QFdME $a #xe] 53%7) ¥
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2utHAE FoIdte Wye] afHer FEHAES
g Bopdet A% $4° F APHEF Aa059
7R QA& den ] PRz gk 29
vl o] wiyle Agaolw, FEAF] A TR
qH F8} FEE T AvddE FT 5 dn =
25 AA 3t FAUZt FAAE T¢ wAAY
Zrde] 2ige] gl7] wjFo} R E A oA Uuio =
ArgE7lel = FAA] stk wEba Folelde ARt
2 vtAE Y7 A= A Adel o FEHs
5 33 2 9o Ave AR ulebd A5 A vl
HEeoleAd 29 2AEA Y ¢ F4o 55 24&
3 deovt F9ste st kel s] wWEel $-8
vetel e 2] A 5 gl 28y A8 A
%397 Baxter Infusor®7} 27)E ¢, o] F47]
= FAZ ZHEE Foirt "else wjasidel A
FHoz F97] Eol 343 %A {H%eo] Hagen-
Poisellie®] & uie} Az7td UAF Fe] <&
A& AW Fol 7hE3kA Hdoh o] FYrlo
ekl AFAE Wol AYYe] &Aoo R F9le}e]
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Her}h, £3) 20l vleb{ 2+ morphine$ w]%3}
o] pethidine, fentanyl, pentazocine%e|=, =4}
dl=  hydromorphone,
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methadone, oxymor-

phone, sufentanyl, alfentanyl 5o] o] gle
g 2E mlebd ZEATE Al mel Axe Aol
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AeA ARAA § Qe TF AV & 5 dde
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E4E oAt prostaglanding #4& WA=
Aoy, BRAFo 2 YA vtFe 25 3
AlA AEREE A" a FE5ECE g
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glandin synthetase® zli3sle] dast 7|5 @
Ay £8e S/ JEARE dott A

¥ 715 711 BAAE Ag 94 9eirt gich
a93 284 A, 71RA A, ARl So 24

& dodg rHeAe] ey daHer Fagh ¥}
A4E dodle dol AY fle Ao By Ha g
o, Ketorolac®l F& o)L Ad#A AA<
52F A7 gickes Aol B A AseM=
morphine W= AM&-Fol ©ldte] ketorolacg &3
& morphine®k& &4l FolA Lzto] AN A
5% 8% 79, 7E #A @A) He Pe7 ¥
4 morphine @5o 2 AMg3l= A Mt} ketorolac
7 g3l A edte Aol & Ao Alsgd.
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%)L, TE FHEE9%), vHHNA g Aol RE
ZEH20%), 71et(1%)E oldch.
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u)g §Fe R wExgd A 42%, 55 ¢
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55¢ 4% #2771 53%& AT

3) NRSZ Hrigt 5545w 159 vls] 2, 3¢
A AAE 33 dAE ey 275 3FAE 99
NE Aole glgich

4) Morphine] <3t %248 morphine &%
AHe% 279 ®#) ketorolac® st mor-
phine?| $&42& 29 37N 42¥3e B =
AR, 793 FE 2eln 2 348 jiEE
ez} et 2 A=) o mlekget

olabe] A#AE PRIN.2Z AEAE 253 AR
t} morphine¢)} morphine-ketorolacg &3}
o A& AP A7t €F EFHE o i9d
°}%l3 morphine 95 AH4-¥e} ketorolacs] &%
ol ¢ morphine AM4-#E FYo 24 Fas e F
A 9 AL Aoz Yzl
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