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The Effect of Fentanyl-Ketorolac-Droperidol and Nalbuphine-
Ketorolac-Droperidol for Postoperative Analgesia
in Cesarean Section Patients

Jae-Sang Lee, M.D.,, Yong-Pyo Cheong, M.D.
Kang-Chang Lee, M.D. and Tai-Yo Kim, M.D.

Department of Anesthesiology, Wonkwang University, School of Medicine, Iksan, Korea

Opioids produce strong analgesic effect result with some side effects such as nausea,
vomiting, urinary retention, somnolence, and respiratory depression. Nalbuphine, an ago-
nist-antagonist has, at low doses, an analgesic potency comparable to morphine with little
side effects.

Analgesic effect after continuous infusion of fentanyl-ketorolac-droperidol, or Nubain®-
ketorolac-droperidol combination in Cesarean section patients were assessed by numerical
rating scale(NRS) and Prince Hednry scale (PHS).

The patients were divided into two groups. Each group consists of 30 patients.

Group | received 20 ug of fentanyl the end of surgery. And then continuously infused
with additional 380 ug of fentanyl plus 120 mg of ketorolac and 2.5 mg of droperidol. Group
2 initially received 2mg of Nubain® at the end of surgery and the remaining dose of
Nubain® 38 mg plus ketorolac 120 mg and droperidol 2.5 mg was continuously infused. With
all patients, initial dose of drug was administered by bolus of i.v. injection and the remain-
ing dose was administered via i.v. using a Baxter Two Infusor®

Pain scores and side effects were recorded at the time of recovery room arrival, and at
interval of 30 min, | hr, 6 hr, 12 hr, 24 hr, 48 hr after start of continuous infusion. No sig-
nificant difference was found between the pain scores and side effects of both groups
although pain control effect was excellent in both groups. We concluded that Nubain®
could be an alternative to fentanyl for postoperative pain control.
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A =

FEF FEXB0 itdeR nrdHRo|sAy g4
%4 ZFA(NSAIDYF o] AH&HY 353& 44
3] glell7lole E5E317] W otk AFAE AL
43l A4 Bt 53] w33 oate) o8 eF
T3S AsdE Ate UEE vkl AFAE AHE
gtk 2349 vk AFAE ZEd 3A534E )
A ZEFAA, Mxdw, oA ¥ FE, 285 59
$24-2 2% 5 dab wiek f2)9 o3 A
ol Alg-o] 71g s qlh

Nalbuphine(Nubain®)& wlebd 2§41 oxy-
morphone-HCL3} v}e}2dAlql naloxone-HCL
9] F2A& FAld Z2 9+ agonist-antagonist
o] 5% %=z4-g ey o2 A% &A= mor-
phined wl&dhd o4, TE, 243, T5YA 29
I F=AE 59 FaAgo A ge RVt gle
o AEE 48 g2 AR ok

Ketorolace o NSAIDZA 73 2%
42 71A)9 & NSAIDS vlislAl2 487 Ag
ARA Gl Aol F24-E sFA A glen) speky A
A7 7HAE EEYA, A3R 254 Ad, &%
A BAALEEA d3 59 F38e] e FEE 4
A e,

£ 246 A9 AGAdNes ¢ #xE o
o2 wiebrche #2j9) Algo] §o|& Nubain®¢
A48 Nubain®-ketorolac-droperidol®) &£& =
3 AFY 23 ASNA B zANA A &
¥ 5258 W fentanyl-ketorolac-droperi-
dol®l &% A&A AHFE 79 ASadde) ¥4
vl st

cHat 3¢ U

YARAE Ao Ada AANEeS ¢
o u)F vpaEE AAEF 1, 25F0 #AZsks 60
B #AE gae 2 dgri(Table 1).

g Fa9l2 3094 27 v 1
309)e x3Fo = fentanyl 20 ug& 5% EEZ
4mle} &3t A3 AF3H A fentanyl
380 ng-ketorolac 120 mg-droperidol 2.5mgs 5
% % 80mlet E§3l9 2-Day Infusor(Bax-
ter® or Paragon® )2 o]43te] A|F 2ml £E2
A& AFQE, 27@0%)e x=3Fo:  Nal-
buphine(Nubain®) 2mge 5% TE% 4mls} &
g3t) M3 AFT Yo)A] FE  Nubain®
38 mg-ketorolac 120 mg-droperidol 2.5 mgs 5%

_15‘%} 84 mle} &3} 2-Day InfusorE o]&3}

o A4 A3t (Table 2).

&= thiopental sodium 5~6 mg/kg¥} suc-
cinylcholine 1~1.5 mge AF3F 713 443§ A
Algtg, ol EutA7kA] N.0:0,=2L:2L= =4

Table 2. Drug Administration in Each Group

Group Initial bolus Maintenance
i Fentanyl 20 zg fentanyl 380 »g
+ketorolac 120 mg
+droperidol 2.5 mg
2 Nubain® 2mg  Nubain® 38 mg

+ketorolac 120 mg
+droperidol 2.5 mg

Table 1. Demonstration of Study Group(Mean +SD)

Group Age(yr) Weight(kg) Height(cm) Op. Duration
G 1(n=30) 295+5.8 65.0+8.0 157.3+6.4 46.2+6.0
G2(n=30) 29.8+2.9 68.3+9.3 157.4+£4.6 45.0+8.4

G1: fentanyl-ketorolac-droperidol, G2: Nubain®-ketorolac-droperidol

OP: operation
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FAst Zojeke 98 vecuronium 80 ug/kgd
253kt eol £¥ fentanyl 100 pg$ AF3}
3 wEAE 94 24e $5e) Dormicum® (mi-
dazolam) 5 mg$ AFstodc).

T ZT3F 235k 2 | £ % fentanyl 20 pg,
2714 Nubain® 2mgg 5% ZE 4mle] &
& AA3) AFstn HEAY =2}F F3 yme ¥
g F5-F 223AE, 3085, 12, 64170, 24
AIZEE, 48212 #5 2zt wiwsl gt

TF AEE 55 3 gv ASE 002 sz
=23 A& 5 9= A=Y 5L 1022 3= Nu-
merical Rating Scale(NRS)#} Prince Henry 0-
4 verval scale{Table 3)% olg3te] 2Asgct. &
°¥7t& Pruritus Rating Scale(PRS, Table 4)&

Table 3. Prince Henry Scale(PHS)

Definition

No pain on coughing 0
Pain on coughing but not on deep breathing 1
Pain on deep breathing but not at rest 2
Pain at rest, slight 3
Pain at rest, severe 4

Table 4. Pruritus Rating Scale(PRS)

1 No (or disappearance of ) prutitus
2 Pruritus without scratching:
treatment not necessary
3 Pruritus with scratching: treatment desirable
4 Severe pruritus and scratching:
treatment necessary
5 Intractable pruritus and scratching

o]43te} PRS 39 A%E Avil®¢ ZFsgx A4
A+ Sedation Score(Table 5) #Aslgow
EHFAAE 2A7) HHR ZFSFE FAl B
103] olstd o) PaCO,7} 50 mmHg o4 dd2 A
2J3tgict.

EAE AAL Fe vliE paired t-test®,
Z7+2] BlE+ one way ANOVAR dlg o p<«
0.058 ¢odle e ZHpsiqin,

| o

1) 439 94, A%, 4343 4 AL 994
+ o)z} elgicH(Table 1).

2) MES(Table 6, 7)

Numerical Rating Scale® ¢ 2% &3z
B ABENE By, 15e] 298} o0 e A
F& 2ot AT R foF Role ddrh

Prince Henry verbal scaled] gleixx 139]
$o HpE Hgor}t FAgAHe R 9= gt

3) ¥&&(Table 8)

kel A Ztzt PRS 39l si"dshe obabe 5408
' 3 194 Aslch o4 1394 393 2%
olA] 1elgli, FEE 1ol 17 28w 234

Table 5. Sedation Score

0 Nonefalert)

I Mild(occasionally drowsy; easy to arouse)
2 Moderate{frequently drowsy)

3 Severe(somnolent; difficult to arouse)

4 Sleep(normal sleep; easy to arouse)

Table 6. Changes in Numerical Rating Scale Following Drug Administration

Group/Time(h) RR 1/2 1 6 12 24 48
Gl (n=30) 33+037 340+035 3204030 250+£0.23 207£0.17 L73+0.17 1.47+£0.18
G2(n=30) 331+042 4.08+036 3.69+£0.29 3.04+027 250%022 1.92+0.19 1.38+0.19

G1: fentanyl-ketorolac-droperidol, G2: Nubain® -ketorolac-droperidol

RR: recovery room
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Table 7. Changes in Prince Henry Score Following Drug Administration

Group/Time(h) RR 1/2 1 6 12 24 48
Gl (n=30) 2.13+025 2.40+023 2.17+022 1.63+0.19 1.20+0.14 1.10+£0.13 0.97+0.13
G2(n=30) 223+044 2771024 262£020 1.85+0.23 1.46+021 1.04+£020 0.62+0.16

G1: fentanyl-ketorolac-droperidol, G2: Nubain®-ketorolac-droperidol

RR: recovery room

Table 8. Side Effects after Drug Administration

Side Effects/Group Glin=30) G2(n=30)
Nausea 2 1
Vomiting 1 1
Pruritus 1(P3) 1(P3)
Sedation 0 0

- Respiration 0 0
G1: fentanyl-ketorolac-droperidol,

G2: Nubain®-ketorolac-droperidol
P3: pruritus Rating Scale 3
1o A ey,
IEFQAE el ¢
il &
FHY BFFH8C A4HE vFEE mor-

phineg w}¥3}d fentanyl, pethidine, penta-
zocine, methadone, dihydromorphine, alfenta-
nil, sufentanil5-o] 9lon] <A ) wa} A e x}o)
= oy EYA, windd, oA 2 TE, &9l
345 T4 HEge] At $4F EFTed:
morphine¢]t} fentanyle] 52 A}&3c}, 23y
old %Al AET FAFEFAE AR Q7] wEo
Fov BYE 98 Ha ol XY Bee B
2o FAl o T Agsiof & Hfol Aok w
A gtk b 4L 4939 vlokAd wjujeky A%
A2 ALgell s FFo] 2AH & Uotd o}F wi
23 ol

Nalbuphine2 %% Al¥< oxymorphone-HCL
3} vk g Al naloxone-HCL S FZA]& FA]
Z}A 2 9lew u F2AE antagonistE AtLs)kn]

K %A 9= agonistZ =H-43c}”, 10 mg9] nalbu-
phine< %3] morphines} & AA, AF 23]
3 5F59A 288 Bolt 30 mg/70 kg ol &%
o 4+ morphine3} @ AEF, 2EFAA 2 F54
AA Y 24 Axst HAEAE JehiEs L3l
2 F7 Rodlolr Ee] uhge] FUtEA %= A
A&7} (ceiling effect)s Jeldc}y. B AFME
Nubain® 10 mg=} fentanyl 100 g & 22 &% &
Ze A2 Fst9a ol < 40 mge] FAFE
£ 3l4t). Nalbuphine2 5~10%#9 wW& <kg %
g ARk 3~6A12Ee 2427, 8F AA i)
5A)17to]mi histamine® FA|7IX| dong s}
A WEE A71A ¢=ob*'%. & nalbuphine® A%
43| =+ morphineXt} o 24uj7} A Yo R
utzlzl Bl o] 70 AE5a9E velhlle & nal-
buphine?] WAEAE 2E2E-§ /A = AW
22 AR =Hgekrl MA3 frEEEA Asr oA
W iAo g HFFLEE FXEy] e AzZH
e,

Nalbuphine®} fentanylg& »jastd =477k
¢Jo] nalbuphine¢] 3~64]7to.2 fentanyl 45~60
¥ Bt} o A B dTFoME 32 wFale]
&% 124774 = fentanylio| nalbuphined
Bt} NRSH PHSe §lo} BAFA 2= 27t ¢
govt A ok 244173 4827}l e ) A
22 nalbuphine?o] #& Z& olvl% nalbu-
phine®] z&X|7t3} F2zhgo 2gt 7log Azdd
t}. 28y #H71R ketorolace] zgA\7tks} wkzkrls)
nalbuphines} ¥|%3}7] W&o BAHoZE 2ogl=
ol ¢d Aoz Algsc)

Ketorolac tromethamine& &) 7jdtd v~
H2olyd #4954 AFAR 7AYE A543 g
% #4o] 9o FA] 45~608 W) HF H3 ¥
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To ol2w EFAA W3rE 5~64A7koln &4
ZH& 4~5AZe|} R, gl H e o E 2YAIEA
9} ob@AA R cyclooxygenased «Aste] pros-
taglandin@§ A& A5} morphined] u}s] 24
2 FE 5o Hxpge] Hoo A¥AAY tAAH
ZEAGAS} gcha gob®, =8k ketorolace 7+HE
prostaglandin ¥4 dAAEZ Harg 752 #sh4]
A 8L F7HNAE P54 et A xd
71e & 7 #Abel sleiAe ol dvkm gopen,
uebd] B AGeME £ HFo] Qe dAEES
e AUl Azt B nAdA ojRy
%9 A7l morphineds ARt mor-
phines} ketorolac®] &3 #& AFA| aokrrel 9
I AEE 85k o4 ¥ FES Agdgha el vt
2ty EuA morphine-keto-
rolac-droperidol®] &% AF¢ fentanyl-keto-
rolac-droperidol ] £§ A& AFA] vk A of 2
¢ FgHEE Has & 5 sl EAHeE AFS
g 4 ke AFATge] FAF ] o|gF Fo 1
el 4] A28 fentanyl 200 pg-ketorolac 120 mg-
droperidol 2.5 mge} 2 B3 4= fentanyl
o] £¥E 400pgo 2 FAX ALEElA o)FF Fo
12A17 %, 24217 %, 484)7b% NRS 3.60 £ 1.42,
2.8510.94, 2.33 +0.824% w}s] 2.07+0.17, 1.73+
0.17, 1.47+0.182 @A el

Droperidol2

oNFFE L

butyrophenone$ S A2 oo
513 chemoreceptor trigger zone(CTZ)dl sl
dopaminergic receptors? A Ea 7
AEALE Bolvd <7te] 3F 3 Fast glon
A3 3Rl %ol dlovt ¥ o3k I
et TEA FAdE AFE Rk Al
prostaglandin®d #o& A& Aol o= A
Fol 239 droperidol(0.25 mg AF)F 4L
o eAlS 48%NA 21%E FEE 27%0A4 10%E
A de BaF vy A7 B9 droperidol
20 vg/kg AHEE o 3 oAld FE HuE
7t W Aok Bas glelh.

¥ AT E 17 24 TR 299 19
A, 274 1ZAte A AT FEZL Uk, ol®t
#2449 WEE ofgAPEe oF AT mor-
phine 4 mg 48 Foll A 4kt 36.7%, .4 16.7

%, TE 13.3% ‘A v|@ste] o} Aol HA4E
% 2.9l Zleoln #AEo] YA ga o mEAHYY
Ate 1, 2994 ool 194 slsiEd
Avil® FAF  2o7te]l  ¢glelAct. webd  nal-
buphine fentanyl$ Wix|3le] A48 4+ 3w 7
o Wdou} uief Algo] of#] Fa& WA riet
Alell ALg8 5 gl F& AR AlmEC)

- =

ARAANE 3 $E5X 84 fentanyl-ketorolac-
droperidol®] &% &% Z(1#)% Nubain®-
ketorolac-droperidol-g &3l A4H o2 A%
g F@F)E vzste g e A34E Jdth

1) 2 24 &34 AFEHE Bgen, &
7ke} NRSu PHSo 9§t $54dol e Aol
7F vk

2) Fabgel loiHz Folzk glsich

ojabel An 2 AYHNEF FF AR fentanyl
4 Nubain® & AHg8ko] wlepd AFA 9] ejt
kol A gl A ApE7A e WAREE Y T 4
7] B ES5X 8 de AT 3o AR
c},
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