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A Comparison of Analgesic Effects and Side Effects of Intrathecal Morphine,
Nalbuphine and a Morphine-Nalbuphine Mixture for
Pain Relief during a Cesarean Section

Hea Jo Yoon, M.D., Young Seok Jee, M.D., and Jeong Yeon Hong, M.D.

Department of Anesthesiology, Samsung Cheil Hospital, Seoul, Korea

Background: The purpose of this study was to find additional effects of intrathecal nalbuphine 1

mg to morphine 0.1 mg for pain relief during a cesarean section.

Methods: Sixty healthy patients at full term who were scheduled for an elective cesarean delivery

with spinal anesthesia were enrolled in the study. They received 0.5% bupivacaine 10 mg with either

morphine 0.1 mg (group M), or nalbuphine 1 mg (group N), or morphine 0.1 mg + nalbuphine 1 mg

(group M + N). Analgesic effects were evaluated by a verbal rating scale on the duration of complete

analgesia (time from the intrathecal injection to the first pain report), effective analgesia (time from the

intrathecal injection to the first analgesic request), and cumulative doses of additional analgesics. Hemo-

dynamic changes and adverse effects were also observed.

Results: The duration of complete analgesia increased significantly in group M, compared with group

N and group M + N. Effective analgesia was longer in group M and group M + N, compared with

group N. The incidence of pruritus was significantly lower in group N, compared with group M and

M + N. The incidence of nausea and vomiting was the same among all groups.

Conclusions: We concluded that intrathecal addition of nalbuphine 1mg to morphine 0.1 mg during

spinal anesthesia for a cesarean delivery reinforced intraoperaitive analgesia compared with intrathecal

morphine 0.1 mg. However, it reduced the duration of complete analgesia and had no effect on the

incidence of pruritus. (Korean J Anesthesiol 2002; 42: 627~ 633)

Key Words: Morphine; nalbuphine; postoperative analgesia; spinal.
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Table 1. Patient Characteristics

M (n = 20) N (n = 20) M + N (n = 20)
Age (yr) 315 £ 29 30.0 + 3.0 32.0 + 3.6
Weight (kg) 70.4 + 9.8 67.0 £ 9.4 70.0 £ 9.8
Height (cm) 161.0 £ 5.0 1585 £ 5.0 159.0 + 4.6
Nulliparous/multiparous (no. of patients) 8/12 8/12 4/16
Duration of pregnancy (wk) 38.6 + 0.7 38.7 + 1.0 38.7 + 0.8

+

Values are expressed as mean

SD or number of patents. M: intrathecal morphine 0.1 mg, N: intrathecal nalbuphine

1 mg, M + N: intrathecal morphine 0.1 mg + intrathecal nalbuphine 1 mg. No significant differences among the three

groups were noted.

Table 2. Intraoperative Variables

M (n = 20) N (n = 20) M+ N (n = 20)
Duration of anesthesia (min) 57.6 = 15.3 632 + 8.5 62.1 £ 79
No. of patients received ephedrine injection 5 (25%) 8 (40%) 8 (40%)
Dose of ephedrine/patients received
ephedrine injection (mg/patient) 160 £ 4.5 212 £ 13.6 19.3 £ 9.6
Intraoperative nausea/vomiting 4 (20%) 0 1 (5%)

Values are expressed as mean + SD or number of patents or percentage. M: intrathecal morphine 0.1 mg, N: intrathecal
nalbuphine 1 mg, M + N: intrathecal morphine 0.1 mg + intrathecal nalbuphine 1 mg. No significant differences among
the three groups were noted.
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Table 3. Analgesic Data

M (n = 20) N (n = 20) M + N (n = 20)
No. of patients with pain
during cesarean section
- Incision 0 0 0
- Delivery 8* (40%) 1 (5%) 0
- Skin closure 0 1 5%) 0
Complete analgesia (min) 466 = 408* 204 + 305 205 + 303
Effective analgesia (min) 1120 + 183 465 + 342" 1251 + 224
No. of patients requested analgesics during 24 hr 3 (15%) 17 (85%)* 2 (10%)
Dose of meperidine/patients received 667 + 28.9 1200 + 470" 500 = 0

IM meperidine during 24 hr (mg/patient)

Values are expressed as mean +

SD, number of patents or percentage. Complete analgesia: time from the intrathecal

injetion to the first pain report, Effective analgesia: time from the intrathecal injection to the first analgesic requirement,
IM: intramuscular injection, M: intrathecal morphine 0.1 mg, N: intrathecal nalbuphine 1 mg, M + N: intrathecal

morphine 0.1 mg + intrathecal nalbuphine 1 mg. *: P < 0.05 compared with N, M + N.

with M, M + N.
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Fig. 1. The change of verbal rating scale, at 1, 3, 12, 24
hr after operation. Values are expressed as mean * SD,
number of patents or percentage. M: intrathecal morphine
0.1 mg, N: intrathecal nalbuphine 1 mg, M + N: in-
trathecal morphine 0.1 mg + intrathecal nalbuphine 1 mg.
VRS: verbal rating scale. *: P < 0.05 compared with N,
M+ N TP <005 compared with M, M + N.

% 2447 BRb] BAE HlLollA &FFL
ME“’ﬂ/ﬂ 127(60%), M + NollA 158 (75%)°] 1}
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P < 005 compared

Table 4. Side Effects after 24 hours

M(n=20)N(n=20)ivI N)

Pruritus

- Mild 11 2% 13

- Moderate 1 0 2

- Severe 0 0 0

: Total 12 (60%) 2 (10%)* 15 (75%)
Nausea/vomiting

- Mild 2 1 0

- Severe 1 1 2

: Total 3 (15%) 2 (10%) 2 (10%)
Headache 1 (5%) 1 5%) 0
Backache 3 (15%) 7 35%) 4 (20%)

Values are expressed number or percentage. M: intrathecal
morphine 0.1 mg, N: intrathecal nalbuphine 1 mg, M +
N: intrathecal morphine 0.1 mg + intrathecal nalbuphine
1 mg. *: P < 0.05 compared with M, M + N.

L2k

Ll

Morphine> pF&-Aloll il HZ Ao k&
of thallA <kgt FEZEA A olrl. MorphineS A|4E
o

Me = 5% A8 A AFvsiel 01 mg & W
Flow 7&% H7h od A%, TEANE g
t 7oz deld ek olol Wl nalbuphineS



#3]2 2] 291 : M3 wkAA] Morphine, Nalbuphine £ Egtele] A Zubsl W &%o] 631

FE&Ael el AgAlel xF&Alodl A FHA1
Alolth? NalbuphineZ} -2 34 A4 A7l
= 28 Aol FAARE 2HE3) morphine®t 7
<= %H FRAL} o] Fof Aelle AFAE 2
Fe}9

B odFollA] complete analgesia®] 7]7Fo] Mol
sl M + NTollA AAsA Al qevldes +
408 vs 205 + 303%) ol AeA FU F 205
oA 46645 Abo]oll nalbuphine®] morphine] ZEHA|
2 Ag3t Zlog AgFY ¥y 2 AEE F7
A AFAE 27 W FEE ofyol A effec-
tive analgesia®] 7|7F> My M + NTollA H|=
&1 ch(1,120 + 1834 vs 1,251 + 2245,

FollA 4=F2] morphine®} 42| nalbuphines Al
Fatstol] &3t Foidt A9, 2ol writhing (B
gy gA7F dojy, o] = olulE morphine¥} nalbu-
phineo] v+ ZE&H 5 Fl 2&-g vERNY nal-
buphine WA 552 AAlet He] e A 7

e

rO

3t morphine® nalbuphine® 7+& k8 7
A9l pentazocines EAF A3t AtE Foldl
S o o2& F UE AEaHH} ZEHId F5H
AEEINE AU ALEAMNE A AT F
o] ¥ morphine 0.16 mg®] Z-LUHAAZFL 315,

o ZEATEE 660l AFHkslol] Foi
phine 0.4 mg®] Z&A|7k2 8, H | 2&A7)
oz 32w vl ALAMNEA vl ZHE eloput
E7HAE il 158 olWHelu R, elotr} RkEE|o]
2= Al7lell nalbuphineol] 23t ZE2hgo] o]m]
AlZEo] N, M + N¥olAE ®lo} gk Fd
odlA] BIIAY FEE 2 ol whAsle WAA
&%= nalbuphine®] Alsle] WrEA FFE il
AR 7F NT, M+ NzollA Mol vlal] i,
MiolA = morphineol] 9]t ZF2F&2 A 2EA
SFolA] elotEwut A Mol 8% (40%)S] AR F
Z& 343 ZAoE Helr)

A
B oAFoA 3A7F FEA] 2 A meperidine 50

it
N,
o B
—_ g
»

mgg TEE PHE AgARGE. o= ATl
ol FYF obEkAA Fagel F5AES Yo
2 5 gonz uzuzel £ Rol A4S

b B
of olheAAL F7b FYL Folt Aol whras

b s

2 upFol] ol HHgHoz 5 ok
e FUH ol nlElslo] w2 A ¥l A
T2 A3k '” Fentanyl? sufentanilS 252
3 AESAY dRNE FFElo] HHFH ol
A el Fog olFd o] Aol ol YA %X
7k, morphine] 7%= 1-5A17boll AR xSl
A Ak ko] dolglo A ofe) FhA] F71A Q)
1,:L

IV T

2 1 ol

=

“

gl viebd 4 9let.

AFokst S Anelz FUR okAYAA ¥
Hee £%F, 94 U TE, BAF, THANe
RNEA 4744 RAEE HEel, o4 el A
Y B3 ARA FRN TE A2 B e

activation),” A7)%5 Aol FEAF Axu ¥
19 20
27 AAEAY 5 ded & drkn Lol

et

2 o

M op

2

Lo
o 0
R

=M % 129 FAIA vERG
B &z Ol & AZE el veha® o
T FUH ot gFAA S ok FHo] ks B
P o] Qe Hux 9gom ™ 71
9l g3 FUYT HFolls FolEa HEmpH
2 Foll HIE7t FolAEHl, ol oiE
2A7} opA FgAoke] HHA wliEed A g0
ol H kA A7} v A E(mast cell)ol| A s] B S

'IOT
A 7 YA T slxEnle] TR £4F5H
AN
=
s

5

Balo] gle A PO e gelsepal

—
-
Zok=o

}zo] A gl wAAAW ol AAAgol o

=1 N
0 A Ax AR AN = oA & A7}
o) R ol kA Aol 23t ZokES Ak
A 7ol Arfste AFo Feke]o] et
ol odtoll A= &% morphines FH3}5-Foll

E BFe3 MEFH M + NZoA 22 60%, 75%
9] ZoF=o] MIEE HYow NTAE 10%2 Hl
EE HJov ATEE A XEE o3l A



> 8 o
FE9
b
ey
RO
= o

o P

[ éé

frt

ge

32

o

it

™

[

0%

oo ot rlo fy
o

|

N R

L
ot

o X

g

X

albuphlne«] =] 7}7} ZokZo] HLE
SR =l ol= Z=he] 7ol morphineZ}
;’:—@ T AS FALo] Ak
ubs] = Agbo] kM oiE AxgE 31
al]
W=

1
>}n < e of,

)

i

gt

)

& g

QL

>&

T =

224

ﬁ
mlo—‘H

nalbuphine
= Hae A
Aol A A
FFE A

olellAl 712

15l 2 morphine 0.1 mge T3} £
42 323 AT & F 6-9ATA

B2 79 At £FFs T4 E
o), A FutslE FY= nalbuphine®] Z thzh-gA| 7k
o] 18%, 3ol A complete analgesia”} 33+ 204
., effective analgesia?} ¥ 465821 Zloll uH]F=o]
Hol HUE £gFE T4k A7 £ ¥ 6-94]
7+ o]u] nalbuphine®] ZH-go| AL LHEo] A
nalbuphine®] *37}7} morphineol] 2|3k A9kEe] HIE
Z A 7|A E& Ao g AZ=r) Nalbuphine 10
g 74t 7tell Fof Al AZAIZEE 6A17F HEo|
SO 73uke)7dell Fol¥l morphine 3 mgo] 2HEA|Zk
HF 17847 BE2 . morphine?} nalbuphine?]
EA kel & Apol7t ol EFslar, kel
morphine¥} nalbuphines &¢5%]3t 73-$- nalbuphine
o AR 4£%F, &4, TEY FAE A4

054

rle _ln

3

2o K

2t

vebitl. ol olikE £%%, o, TR HAE
o vehte *1717} nalbuphine®| 2H-§-417F o] 7]
7Y Aoz 5414. Az 2 X280 Hlx 9
W] rqoi\g 2he] 743} A Ftstol| A 2] nalbu-

phines] $AE sl A Aste] dAo] 43

i :
HEF Fe Al vk A F9E ol A A
o3 @A " FEo| Hlx: oF 3040t oA
HAo] glom Lok=zl nlxslz|

2 38 oy BHAYo] Yrie Hax Ygu P
ek WAL gem B Hzuel e uEst
L A ZAda BaEHAG? o4, :u"E«] 714
2 ofHAAN AL} area postrema] ©FF k&4 92
Az g ol Aztol A zrh w3l AA7|Te 7z
(sensitization)Z+ = FH o] I} A Fatsloll 0.2 mg
9] morphines F¢Y Al € F 24, FEE mor-
phine®] F<Jz} FHe] gl Aoz vehdd,?

o|Hr} HL& <kol morphine 0.1 mge AEF E o
TolAZ Al FZkell 2u] A= HeolE vehiiA

olol

& A
Agdon AYANEE A% HEukA A AF

u}sloll morphine 0.1 mgoll nalbuphine 1 mg2] “d7}
= % T &AL 731U complete analgesia
ZA]7]2 morphined] H28&S 7HAA

S

ik

=

gl

1. Milner AR, Bogod DG, Harwood RIJ: Intrathecal ad-
ministration of morphine for elective cesarean section.
Anaesthesia 1996; 51: 871-3.

2. Culebras X, Gaggero G, Zatloukal J, Kern C: Ad-
vantage of intrathecal nalbuphine, compared with in-
trathecal morphine, after cesarean delivery: an eval-
uation of postoperative analgesia and adverse effects.
Obstet Anesth 2000; 91: 601-5.

3. Cohen SE, Ratner EF, Kreitzman TR, ARCher JH,
Mignano LR: Nalbuphine is better than naloxone for
treatment of side effects after epidural morphine.
Anesth Analg 1992; 75: 747-52.

4. De Souza EB, Schumidt WK, Kuhor MJ: Nalbuphine:
An autoradiographic opioid receptor binding profile in
the central nervous system of agonist/antagonist anal-
gesia. J Pharmacol Exp Ther 1988; 244: 391-402.

5. Longnecker D, Frank L, Murphy FL: Introduction to
anesthesia. 9th ed. Philadelphia, W.B. Saunders. 1997,
pp 100-7.

6. Claudia S, Carol D, Tony L: The analgesic effects of
intrathecally administered partial opiate agonist, nalbu-
phine hydrochloride. Eur J Pharmacol 1982; 86: 1-7.

7. John DL, Newton CG: Synergism between the anal-
gesic actions of morphine and pentazocine. Pain 1988;
33: 369-72.

8. Fournier R, Van Gessel E, Macksay M, Gamulin Z: Onset
and offset of intrathecal morphine versus nalbuphine for
postoperative pain relief after total hip replacement. Acta
Anaesthesiol Scand 2000; 44: 940-5.

9. Luthman J, Kay NH, White JB: The morphine sparing
effect of diclofenac sodium following Caesarean sec-
tion under spinal anaesthesia. Int J Obstet Anesth
1994; 3: 82-6.

10. Nordberg G, Hedner T, Mellstrand T, Dahlstrom B:
Pharmacokinetic aspects of intrathecal morphine anal-
gesia. Anesthesiology 1984; 60: 448-54.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

#3]z 9| 291 : 23 v}3 Al Morphine, Nalbuphine ¥ Z3tl2]

Max MB, Inturrisi CE, Kaiko RF, Grabinski PY, Li
CH, Foley KM: Epidural and intrathecal opiates: cere-
brospinal fluid and plasma profiles in patients with
chronic cancer pain. Clin Pharmacol Ther 1985; 38:
631-41.

Payne R, Inturrisi CE: CSF distribution of morphine,
methadone and sucrose after intrathecal injection. Life
Sci 1985; 37. 1137-44.

Sidi A, Davidson JT, Behar M, Oshiwang K: Spinal
narcotics and central nervous system depression. An-
aesthesia 1981; 36: 1044-7.

Yaksh TL, Noueihed R: The physiology and phar-
macology of spinal opiates. Ann Rev Pharmacol Toxi-
col 1985; 25: 433-62.

Acalovschi I: Herpes simplex after spinal pethidine
(Letter). Anaesthesia 1986; 41: 1271-2.

Rawal N, Mollefors K, Anxelsson K, Lingardh G,
Widman B: An experimental study of urodynamic
effects of epidural morphine and of naloxone reversal.
Anesth Analg 1983; 62: 641-7.

Krames ES, Gershow J, Glassberg A: Continuous In-
fusion of spinally-administered narcotics for the relief
of pain due to malignant disorders. Cancer 1985; 56:
696-702.

Masoud PJ, Green CK: Effects of massive overdose
of epidural morphine sulphate. Can Anaesth Soc J
1982; 29: 377-80.

Anderson PT: Alopecia areata after epidural morphine
(Letter). Anesth Analg 1984; 63: 1142.

Rawal N, Arner S, Gustafsson LL, Allvin R: Present
state of extradural and intrathecal opioid analgesia in
Sweden. Br J Anaesth 1987; 59: 791-9.

Cousins MJ, Mather LE: Intrathecal and epidural ad-
ministraion of opioids. Anesthesiology 1984; 61: 276-
310.

Morgan M: The rational use of intrathecal and ex-
tradural opioids. Br J Anaesth 1989; 63: 165-88.
Mark A: Side effects of intrathecal and epidural opi-
oids. Can J Anaesth 1995; 42: 892-4.

Bailey PL, Rhondeau S, Schafer PG: Dose-response
pharmacology of intrathecal morphine in human vol-
unteers. Anesthesiology 1993; 79: 49-59.

Fuller JG, McMorland GH, Douglas MJ, Palmer L:
Epidural morphine for analgesia after Caesarean sec-
tion: a report of 4880 patients. Can J Anaesth 1990;
37: 636-40.

Anner S, Rawal N, Gustafsson LL: Clinical experience
of long-term treatment with epidural and intrathecal
opioids- a nationwide survey. Acta Anaesthesiol Scand

217.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

1988; 32: 253-9.

La Bella FS, Kim RS, Templeton J: Opiate receptor
binding activity of 17-alpha estrogenic steroids. Life
Sci 1978; 23: 1797-1804.

Bernstein JE, Grinzi RA: Butorphanol-induced pruritus
antagonised by naloxone (Letter). J Am Acad Der-
matol 1981; 5: 227-8.

Bromage PF, Camoresi EM, Durant PAC, Nielsen CH:
Nonrespiratory side effects of epidural morphine. An-
esth Analg 1982; 61: 490-5.

Ballantyne JC, Loach AB, Carr DB: Itching after epi-
dural and spinal opiates. Pain 1988; 33: 149-60.
Snyder SH: Opiate receptors in the brain. N Engl J
Med 1977; 296: 266-71.

ol &%, oA, &9v], 23 ALAME F FFA
F2E 99 7] 7boll Fo3% morphine B nalbuphine-
morphine Egr4e] vl oA+ NE-EF2 A 1992;
5: 221-8.

g, o] F, A, AAE: ALEME F mor-
phine®] A< 73ute] 329 A| nalbuphine % 7}ell <]
g F2hg Zaa) skl 3H8k3]2] 1996; 31: 771-6.
Wang JJ, Mok MS, Lippmann M: Analgesic effect of
epidural morphine and nalbuphine in combinded use.
Anesthesiology 1989; 71: A703.

Slappendel R, Weber EW, Benraad B, van Limbeek
J, Dirksen R: Itching after intrathecal morphine. Inci-
dence and treatment. Eur J Anaesthesiol 2000; 17:
616-21.

Wang JJ, Mok MS, Lippmann M: Comparative an-
algesic efficacy of epidural nalbuphine, butorphanol,
meperidine and morphine. Anesth Analg 1988; 67:
$248.

Samii K, Chauvin M, Viars P: Postoperative spinal
analgesia with morphine. Br J Anaesth 1981; 53:
817-20.

Vincent FK Jr, Chestnut DH, Choi WW, Ostman PLG,
Bates JN: Does epidural fentanyl decrease the efficacy
of epidural morphine after cesarean delivery? Anesth
Analg 1992; 74: 658-63.

Loper KA, Ready LB, Dorman BH: Prophylactic trans-
dermal scopolamine patches reduce nausea in postop-
erative patients receiving epidural morphine. Anesth
Analg 1989; 68: 144-6.

Weber EW, Slappendel R, Gielen MJ, Dirksen R:
Intrathecal addition of morphine to bupivacaine is not
the cause of postoperative nausea or vomiting. Reg
Anesth Pain Med 1998; 23: 81-6.



