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The influence of small dose Intrathecal Fentanyl on Shivering in Cesarean
Section
Wareerat kaikosol M.D.*
Pattaraporn Jaicharat B.Ns.*

* Division of Anesthesiology, Chaophya Abhai Bhubejhr Hospital, Prachinburi Province,
Thailand.
J Prapokklao Hosp Clin Med Educat Center 2007;24:190—-199.

: Shivering during spinal anesthesia is a common complication in patients

undergoing cesarean section. In this prospective, randomized, double-blind study,
we evaluated 10 and 20 mcg of intrathecally administered fentanyl would influence
the incidence and severity of shivering in cesarean section patients.

Ninety patients, ASA | scheduled for cesarean section under spinal anesthesia
using hyperbaric 0.5% bupivacaine 2.0 ml with morphine 0.2 mg, were randomly
allocated to receive an additional 0.2 ml of fentanyl 10 mcg with normal saline
0.2 ml (group F1), 0.4 ml of fentanyl 20 mcg (group F2) or normal saline 0.4 ml
(group S)

: The incidence and severity of shivering at first hour in group F 1 and group F2 were

less than that of in group S ( P < 0.05). There was no significant difference between
the three groups regarding the incidence of hypotension, nausea, vomiting,
pruritus, operative delivery, hypothermia, sedation, or respiratory depression

: The addition of 10 mcg or 20 mcg fentanyl in morphine 0.2 mg and heavy

bupivacaine 0.5 percent intrathecally had beneficial effect to reduce the
incidence and severity of intraoperative and postoperative shivering after spinal
anesthesia for cesarean section without increasing the other side effects.
Intrathecal opioid, Shivering, Fentanyl, Cesarean Section.
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VNN
msrndansen ulnfioauldunrzioaany
$ nuundaunianiz " (regional  anesthesia)
lagtanizn1sdasnsid1vedby “unss  (spinal
anesthesia) L#8931n WInIziuAw nldTe-
157n71 epidural anesthesia WNIARANLALIAIL
wnIndouannsl ‘vevwlapinuaznis &nemas
videalunisliken auLUL general anesthesia
adlsfiananslienszivawd“nlasitdaunm
iatadla “undsd wnsanunzunsndaudy 9 e
VUAW  AdzunIndounwuveuluni1IHdannea
lagld3saau1 v dgesly wnasldun Atz
(shivering) wulduszanmonas 45-85" vinlFiAans
A 19/ I3 eV v 1 9/ weR 1 ar
Counfthouazidnluasadldun e nlad vwén,
JUMIWNIINNUVDY EKG, NIBP, O, saturation, LiN3J
A3l O, LAWY, LAANNZ Lactic acidosis® fauaiin
3z W nsnslddienisldun meperidine w3e
tramadol 2ANINRBALREAGN WABNANANAL HdD
= &a v ) : 3 & A
Wb uATIAN Lo Uz AN tauaRea’  398N1T
ANELALIILN Fentanyl 2w1ae1 § (10-40 mcg.)
N uTwlddunisdessdiresly “undanesa
AMzuNINFoudIngd  lasusiaanwadnafuen
A 48
TULTIDU 9§
9
Chu
Fentanyl 2w1@ 12.5 lulasnsuuaz 15 laulasnsu

4 v o 2 o
wazame® lavnis@nelasien

a 1 as A U 1 s s 1
aaswldiunisdaursdredly wras wuan
ﬁmmaﬂqﬁamizﬁmaomaz “uluntendanaaabe
Chow WazAmMz® WUIIMTH e Fentanyl 32l
NNIRALITINITEILY TN ﬁmma@ﬁaqﬂamszﬁ
WAZAIINTULIIVBINTE “ulun1IWN¢a transurethral
resection of prostate
o & Ao X A = a
andee sAUeInNIwi IWedAnmLLTHY
WIBUINNNTW & Fentanyl TWI@ 0, 10 WS 20
ar 1 o a 6 Al %
Talasnsy  Tawlddunisdesiriwazonuasdudn
gadly “unds  wW1T0T0IR NI T Wbzl
HIGALRZAEINGarTolY  wasTNaT9L AL LaNEId

fwaedls

Aad o a a v
IDAUHUNIFIIVY
= X = = .
nsanEni dun1s@neLuL  prospective,
double - blind, randomized study lauW&IaNHIH
miaygﬁamnﬂmznimmsﬁmﬁmaﬂiowmma
L%’]”]Wi:maﬁﬂqmm Q’ﬂ’mﬁﬁaﬂﬁﬁﬁtﬁﬁumi
NI aAR0aN1IR#NYa  (elective case) ASA
classification | 3144 90 378 NTUNTIWWATULON
A ¥ o = X
lasnsasfeluluaygaldviinsdnen  fuawnn
TadadludTornlunisdasivdredly “unas
1 s v . A
laifyszAauinm morphine %38 fentanyl
Q’ﬂwn&juLﬂmmmﬂmm:"lﬁ%fmﬁﬁ@m
gndvadly “undslaslt 0.5 percent hyperbaric
bupivacaine 2.0 48. N 1 morphine 0.2 4. (0.2 ¥A.)
WeIziUhandsinda  (awanaIgIumauseInga
il d Tssweuaidwazenedugiuas) wi
nkdsun1sefuinhinisdneinas ladsunis
Augadt JuauANBIONET Q’ﬂwmjmﬂmmngﬂ
uiadu 3 ngulasnns wdetne léun
- nan F1 22ld50 Fentanyl 10 lalaanin
(0.2 ¥8.) + NSS 0.2 ¥A.
- nan F2 22ld50 Fentanyl 20 lalasnin
(0.4 wa.)
- ngw S 22lé5U NSS 0.4 wa. L‘ﬂuﬂq’w
ALAN
9
wllunsredla unds laod ydweuna
& % % A o A u‘d! 1 1 U )
Az dugu ITRI0 (T tytyuwmm"lwmnmﬂaﬂw
aglungula azidudlasidndedly “wnds lanfinng
AAAUNEVRILN  Fentanyl IWIAAINTZHZLIRINNT
sangnd luly “unas adaluii
1. anai niduthe @ n 1 WA aunszne
W@nasea (Uszanm 15 wifiusn)
19N 5 PN UL SANTHNGR
: 1 TN, 2 TN, 3 T
2. §937M13L6UHIL : monitor continue
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3. 02 saturation : monitor continue

4. NIBP : 9)n 1 W wnTERaLEnasen
1NN 5 WA W SINNTHNGA
: NN 15 W WUATU 3 1.

5. 1gmnaINIeNn
. flawsurndalues (Baseline)
P12 T, 3 T

6. Formal assessment édﬂi:ﬂauéf’m

6.1 Pain score (VAS) 0-1d - flaul@nanee

6.2 Shivering 0-3|- 91 w30
N A

6.3 Nausea and vomiting 0-3 § — 1 2 T.

6.4 Pruritus 0-3| -9 3 7u.

6.5 Sedation score 0-3

iwa:Lﬁmmiﬂi:Lﬁuﬁd’ﬂamﬁiaslﬁml,muuaz
TWnssnen 1w Four-point rating score @1u
a7 1

nsandeyadinad1n (1-6) asluluduiin
1A39n13AN1" The influence of small dose intrathecal
fentanyl on shivering in C/S

fdemItesnn (VAS > 6) azkdsunns
$nwndn tramadol 50 wn.V. §1fennT Wann

a o =2 ' S o
A1TWN 1 UUNNBINIIANG tn 4 TzauUAZLUL

(Shivering score = 3) 324§ 5UN135N®"¢Y tramadol
0.5 4. /nn. deuIuu (N/V score = 3) alésu
N13IN¥168 metoclopamide 10 4N, IV. HIAUNIN
(Pruritus score = 3) 3zldSuni1Isnsndae
Chlorpheniramine 10 dn. IV.

A% hypotension ( SBP < 8882 20 from
baseline or < 100 mmHg) 3zléTun135nEde
nalHUSuNm 13ANd, ¥ left uterine dis-
placement, T%en ephedrine 6 an. IV.

A bradycardia (HR < 60 A53/u7) 22
1¢5un133nséy atropine 0.6 WN. IV

N11e O, desaturation O, saturation < 92
percent) L& FUnsFnEd sl 02 ng
nasal canula 4 L/min i O2 mask with bag 6 L/
min

N1 Respiratory depression (RR < 12 ﬂ%?\‘l/
wf) aldTun13Tnsndaunns titrate Naloxone 0.04

an. IV.
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Scale Shivering Pain-VAS Nausea-vomiting Pruritus Sedation
0 laiflonnns u 0 laiflonnns NV N au 3 nénd
v g s dil v & v s =3 v 1 1
1 NRNLHD 1 U@ 1-3 aaul “Lantia AWLANTDY  JLGAADU UBY
a QI/ 1 a a
J91N17 W GLIWINS
Y XL 4o . \
2 NRNLHD W > 4-6 aful AWUNANY 329 @aU uad
1 570 ua luna 2L BULENTBEY Gon1T WK
TN
3 UMY > 6 238U AUTULTS RALT,
(¢ia9Rx @28 (¢ Rx @8 (¢ Rx @8 (fos Rx 6hn  ¢iBInTEduen
Tramadol Tramadol 50 4N.) metoclopamide Chlorpheniramine pain stimuli
0.5 4N./NN.) 50 M) 10 uN.) 10 AN.)
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mM3fiene wenmsdneniasfunnew? lagen
a = 0.05 LAZENWIAINNING au (1-B) = Touaz 90 A2
| §uunadnagnsfmens 8 = 30 IUABNFN AWITH
wazdarzhdoyanie falesldlusunsy uSag
NN 0a °’m§uqﬁamitﬁmnﬁﬂmaz “WURTAE
ausulafiad Stassiuuudeuns °ﬁ%§uﬁa;&aﬁ
flendaiiins (continuous date ) Smiﬁ:ﬁﬁ’agama

f@alauld Independent - sample t-test 372974
watiu mean + SD GoRanTanAnii AN fan
P < 0.05

A v
Nan13338y
=S U ) 1 s dl Q as
‘ﬂ’mﬂ’]iﬂﬂ‘]ﬂ"]%ﬂ’]&m’]@ﬂﬂaaﬂ‘ﬂvlﬂ3‘.Uﬂ’13
401N AN TaIlY UNRRITIWIN 90 A% bITHIN
nauldnuanauandseteidvy dgne 86 nalu
ﬁaamgj wIRHN 'TJ‘LL“\‘] FLHZLIRTPUNITIAUILAS
2IMNT ITOLLINTHIGA USNNIE 13U b LITIHAN

A139N 2 {J’agaﬁﬂﬂmaaé’ﬂw

| A a = A
NIAA AZWLWK apgar N1 1 WINWAS 5 WA (@197197 2)
fﬂ’mﬂﬁﬁﬂmqﬁ’amitﬁua:mmqumwaa
ne W (shivering) #R9NbETUNNIRALIT TN
gadly “unds (a13790 3) WUIINgN F1 waz F2
ﬁqﬁamizﬁﬂmaaﬂ’mﬁ@maz “uaaadLNaLiuuny
naw S el dyne 6@ (3 lu 30 3w A
WuSesaz 10 sl,uﬂq'u F1, 2 1u 30 318 Aavdudova:
6.67 luﬂa;u F2, 11 b 30 nwdavdusopss 36.67
lungu s, P < 0.05) wdldwuauuandnsvesglia
mitﬁmﬂumnﬁ@m’a:”mzwmmju F1 wae F2
lapwudnguanasal "wlngvesniiz wiedulu
Flaausnndsndasvdnvedly unds (2 1w
Tungn F1, 2 sulungu F2 uaz 8 swlunga S) &
w1 olunge F1ouas 2 olungu s Mifia
da 4« 40 . A
nz wlutwnewdnasea Silawulungu F2 e
2 A A wa & A & o
Anwdipuiiougianisalniaiiana: RIEOYEVR!
WINKEIRALN T Dby “WNRES  WUNEaNRaN

nax F1 ngx F2 NN S p - value
(n = 30) (n = 30) (n = 30) F1-S F2-S F1-F2
® 87Y 1) 20.9+ 43 20.8% 4.9 20.8% 44  0.906 0.978 0.934
® T (nn.) 66.2 + 85 66.8F 81 689+ 11.8  0.301 0.419 0.763
® “w (Ta.) 155.9 + 5.2 155.6 £ 4.1 157.9* 6.0  0.166 0.076 0.762
® NPO time (wal.) 106 = 1.5 10.1* 1.9 10.7% 1.9  0.963 0.279 0.247
® IEzLIRRIAa(wT) 47.4 £13.8  49.3 £12.2 48.7 £ 14.5 0.724 0.863 0.575
@ Perioperative IV 1504 £ 366 1502 £ 305 1487 + 297 0.741 0.848 0.979
fluid(ml)
@ Apgar score at
- 1w 9 +0.0 8.97 + 0.2 9 0.0 1.0 0.326 0.326
- 5wl 10 £ 0.0 10 £ 0.0 10 % 0.0 1.0 1.0 1.0

Values are mean = SD

No statistical difference between the groups by unpaired t-test
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1 1 A o o as Aaz 1 di
dvatiefiviy AN fansngu F1ousz F2 1le
) s 1 1 1 1
wWisuiunga S (P < 0.05 ) we LIWLAINLANENS
agiefivie ANg ﬁaszmﬂamju F1 uay F2 bl
WUAULANA90E 19T %Y A N9 ﬁﬁmaaqﬂﬁ
6 a uL uL dl Y |
nmmafianaz wluialusn 2 uaz 3 Tudie
1 1 1 1 A @ Ad
nnngal memﬂuﬂqu F2 fifie 2 Tefnfin:
DL RIINTAI TNINDITINANN 2 wasAaL
gudreddy wnds (1 e uszey 1 lu
FALNILINWAZIZOU 3 Ut 2, Bn 1 378 &
A7z “uszeu 2 ludlawsnuazszeu 3 ludlaen 2)
HINI 2 IIWABY UBIABNIIINWIGIY tramadol 0.5
un./nn. IV. 39lawunng “ulugalue 3
izﬁummgmnwaann: “uwlugalaswIn
o A o 1 ) o ' A
naIdau Tt Tadl waﬂunqw F1 waz F2 1i8

M1319N 3 qﬁammiu,a:mm;umummmmi “u

o

WsuAungu S dannuuandsiuatnalivis Ay
19 0@ (P < 0.05) Aia ke 5 i’]&lluﬂﬁjw S ni
A wIzau 3 NIndudassnen@ls tramadol IV.
13! 1 1 1 1 1
asldwulungn F1ouaz F2 linoanauandsetng
Iy AN DAU8ITIAUANNTULTIVBINTIE U
I%f’JINGLLiﬂR‘WjNﬂQ:&I F1 Lmzﬂa"w Fo 'wuszeu
AT IIT89nz Wiudnluen 2 waz 3 liny
AMALANENSaLNNETE ANIe D

mﬂﬂ’ﬁﬁuﬁﬂNamﬁﬂqmmﬁms (@134
71 4.) laiwuawuandrsedhadiie dgluszniongs
wazluIzwINg 3 wa. wasdedTedly wnad

1a oy a . A o
"ngﬂwm@m’a: Hypothermia (gmniianylan
<35 C)
dl 1 1 1 a
AN 1IN 5 hwuauwana1see

21n15 W

nax F1 nax F2 NN S p - value
(Shivering) (n = 30) (n = 30) (n = 30) F1-S F2-S F1-F2
(percent) (percent)  (percent)
® guan13, n (%)
- qﬁamﬁm 3(10) 2(6.67) 11(36.67)  0.015%  0.005% 0.647
_ il 1 2(6.67) 2(6.67) 8(26.67) 0.020%  0.020% 1.000
~ lasdi 2 1(3.33) 2(6.67) 2(6.67) 0.561 1.000 0.561
~ lawsd 3 0 (0) 0 (0) 1(3.33) 0.326 0.326 1.000
® AMWULI 1,2,3
~ ilus 1 (1, 1, 0) (1, 1, 0) (1, 2, 5) 0.032%  0.018% 0.795
~ lasdi 2 (0, 0, 1) (0, 0, 2) (0, 0, 2) 0.561 1.000 0.561
~ lawsd 3 (0, 0, 0) (0, 0, 0) (0, 0, 1) 0.326 0.326 1.0000

320U 1 — Mild shivering (muscular activity in only one muscle group)

920U 2 — Moderate shivering (muscular activity in more than one muscle group but not generalized

shivering)

929U 3 — Severe shivering (shivering involving whole body, need treatment with tramadol 0.5 mg/kg)

* P < 0.05 considered significant
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M13197 4 The mean oral temperature ('C) at baseline before spinal anesthesia (To), The first (T1), the

secord (T2), and the third (T3) hour after intrathecal injection

QoenANIY nax F1 ngx F2 Ny S p - value
(n = 30) (n = 30) (n = 30) F1-S F2-S F1-F2
-To(baseline) 37.01 £0.34 37.0 *0.41 37.02 £0.36 0.971 1.000 0.973
-T1(at 1% hour) 36.14 + 0.45 35.92 + 0.55 36.05 * 0.63  0.529 0.375 0.085
-Te(at 2™ hour) 36.33 +0.39 36.32 + 0.54 36.41 *0.54  0.499 0.523 0.957
-T3(at 3™ hour) 36.86 + 0.39 36.83 *+ 0.40 36.85 * 0.55  0.936 0.915 0.818

Values are mean * SD

M15190 5 Sensory blockage

Ny F1 naw F2 naN S p - value
(n = 30) (n = 30) (n = 30) F1-S F2-S F1-F2
- Time to highest 6.0 * 3.2 6.1 £ 4.6 4.5 £ 3.5 0.083 0.122 0.897
sensory level (min)
- The highest sensory 3.9 £ 0.7 3.8 £ 0.7 4.2 £ 0.7 0.107 0.013% 0.383

level (Thoracic level)
- Number of segment regression(level)

— NN 1 0.6 + 1.0 0.7

+1.0 0.9 1.5 0.355 0.543 0.699

- dalued 2 4.9 +1.9 4.8 2.0 4.9 + 1.8 1.000 0.894 0.896

- daluad 3 7.5 £ 1.5 7.9 + 1.1 7.4 £ 0.9 0.916 0.076 0.211
-The most severe pain (VAS pain score)

- daluad 1 0 0 0.1 0.5 0.326 0.326 1.000

~ daluad 2 0.2 + 0.5 0.1 +0.3 0.3 + 0.6 0.632 0.173 0.343

- daluad 3 0.8 + 0.9 0.6 + 0.8 0.9 + 1.0 0.783 0.201 0.294

Values are mean * SD

* P < 0.05 considered significant

Wy AwNIg a6luSeaafidszaunsm S8 NANNNNGN WUINIZeUNIITI 9 @ (thoracic level)
IMIUVBITTELNITINRAMIMEINTI AT 1, 2 Was slué’ﬂwﬂq'u F2 Lﬁﬂuﬁumju S Hanuuandneni
3, AsuuuANNLanaIN et 1, 2 uaz 35ewng el AN 0@ (P <0.05) ugihungy F1
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ﬁizﬁumsm”a @ (thoracic level ) _sningw S
Lm:@i’wm'wmjw Fo udldwuauwandtdasnadie
AYNIN 06
luszninanisindaldwuainuuanedsedng
{vp dgnie Advesgdanisainisiianiag

dl v a dll
A1 WN 6 BINITVILALIDY 9

Hypotension 3z#3n9ngunnnga Taswudn 21 37w

($ousz 70) lungu F1, 25 37w (Jouns 83.3) Tungu

F2, 22 710 (Yauaz73.3) Tungu s ldsunsinundae
Ephedrine 6-18 an. IV.

4 . : “n e

MANTNN 6 Mutaan 3 Tlunadld

21n15819L AL ngy F1 nga F2 ngx S p - value
(n = 30) (n= (n = 30) F1-S F2-S F1-F2

mmﬁuiaﬁméﬁ, n(ao%) 21(70) 25(83.3) 22(73.3) 0.779 0.356 0.229
adul®, a3 (N, N,N,)

_ lagdi 1 (1, 0, 1) (1, 1, (0, 0, 1) 0.818 1.000 0.795

_ lustie (0, 1, 2) (2, 1, (2, 0, 1) 0.592 0.380 0.759

_ lasdi 3 (1, 1, 1) (1, 1, (2, 1, 1) 0.848 0.736 0.610
g n3au (P, P, P.)

_ lagdi 1 (0, 1, 0) (6, 1, 0) (1, 1, 1) 0.339 0.669 0.091

_ dlagdi 2 (8, 1, 4) (10, 5, 3) (9, 1, 2) 0.503 0.102 0.381

_ lasdi 3 (14, 5, 0) (11, 2, 3) (8, 3, 2) 0.534 0.586 1.000
AMzdwdu (S, S, S,)

R (3, 0, 0) (3, 0, 0) (2, 0, 0) 0.647 0.647 1.000

R (2, 0, 0) (3, 0, 0) (2, 0, 0) 1.000 0.647 0.647

R (1, 0, 0) (1, 0, 0) (2, 0, 0) 0.561 0.561 1.000

N, = nausea,
P, = mild pruritus, P, = moderate pruritus,
S, = somnolent, response to call,

S3 = deep sedation, response to pain stimuli

Sunsdaunrdntedly “wnds ldwuenuuandns
ot 19d%n dYn1s Advasgan1Isinazalw
gmna‘lumnﬁ@m’smﬁlu‘l *20% AzAK 921958
Tusznirangunnngy TasiAanzedul ¥ ondom A
T dudedldTun135nsnéie metoclopamide 3 Aua
1 7w (4 vwlungu F1, 4 swlundu Fe,

N, = retching, N3 = vomiting need Rx metocloplamide 10 mg
P, = severe pruritus need Px chlorpheniramine 10 mg

S, = somnolent, response to tactile stimuli,

3 wlunga ) o reuiandl@FuniTinedas
chlorpheniramine ‘ﬁmwﬂ 15 378 (4 iﬂﬂluﬂq'&l F1,
6 vulungu Fz, 5 Telungu s) liwunziala
LU (HR < 60 ﬂ%za/mﬁ) nznanniwigla (RR <
12 ﬂ%‘i‘i/%’]ﬁ), O2 saturation < 92 percent WAZ
NMM2$BNTEY 2,3 Tunnsdnenit
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66.67 slumj:u F1, 2 1w 2 Teaadusasas 100 luﬂ@:u
F2, 8 lu 11 Aevduenss 72.72 1umju S) @i
AW “uﬁ'uﬁﬁ'umm@awaaqmﬁqﬁmﬂsluffﬂm
o A o ) o A A "
wINAIBALIT I Tedly unas (T1) Wlasiouny
qmwgﬁmuﬁam%w?mmL°1°h°ﬁa<1vl,°uwmﬁo (To) @4
wi91a2la qwInefurunalnuesniTiAan1 Tu
o A U 1 o s v dl U g
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nwlusranieyldiion1nz w 69k
v A 1 s e A
1. 4 wR0e UUsuusN8AInRIAAL1T
Wz " vilEsene g eaafew’
2. mﬁmﬁmjmqmﬂgﬁﬁmmﬁ@ WRZNNT
W b ldldgululSinmunnuazisa
3. 8@ shivering threshold LLRZRANIIADY
uaa@iam’;:qmwﬂﬁmmﬁi@umsau
4 "
#RAALRAA
4. WAlaUATINNANLEWUY  anesthetic
solution 18 thermosensitive structure hibba “unaq'
= X = o a A
Tun13fnni Jawenenuaailadas SuNena
INRGaN1 W ben mimuquqmﬁﬂﬁﬁmmﬁ@
U dl a a =
o Uszanm 23-24 asanoavde  vilSpuniew
USum ﬁsﬁﬁﬁﬁﬂaﬂé’%ﬂm:mwN"]@‘T@] JZUZLIAN
NIAALAZ  monitor mnﬂﬁﬂuuﬂawaoqmﬁnﬁnm
A TN TNIN 2 wae 3 WUIbNIANLaNEIS
g 9l%Y ANy 06
vueniasueNazaeluluduwldd 1lede
1 vadly “wnds (intrathecal fentanyl)'® 8132n 32318

dlwinla “wwaslieangnsf opioid receptor W38
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