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Intravenous Fentanyl Dose for Control of Postinguinal
Herniorrhaphy Pain in Children

Jong Seok Lee, M.D., Yong Taek Nam, M.D., Sang Kee Min, M.D.
Soon Ho Nam, M.D. and Hoon Do Kim, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Postoperative pain control in children is a difficult problem for management. Fentanyl
is one of the most commonly used narcotics in infants and children due to its rapid onset and brief
duration. Infants older than 3 months had a lower incidence of apnea than adults given fentanyl; however,
the dosage of fentanyl varies a great deal depending on the purpose and plan for the postoperative
management. This study is designed to evaluate the effective dose of intraoperative intravenous fentanyl
for pain control following inguinal hemiorrhaphy in pediatric patients.

Methods: Sixty children for inguinal herniorthaphy under general anesthesia were divided into four
groups.-Group I received no analgesics as a control. Group I, IIT and IV received intravenous fentanyl
0.5 ug/kg, 1 ug/kg and 1.5 ug/kg respectively. Fentanyl was injected intravenously at the beginning of
fascia closure. Extubation time and the degree of pain was evaluated.

Results: Our result showed that group III and IV had a lower pain score than that of the control
group during the first 30 min in the recovery room(p < 0.05), but no significant differences were found
between the group III and group IV. The time interval from fascia closure to extubation was prolonged
in the group II, III and IV compared to the control group(p <0.05). But no significant differences were
found between the three groups.

Conclusion: We suggest that intravenous administration of fentanyl 1 ug/kg at the closure of fascia
would be an easy, simple and effective means for relieving postinguinal herniorrhaphy pain in recovery
room. (Korean J Anesthesiol 1998; 34: 365~370)
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¥ F58E 283 dFoAz AT Hus
H|Zste] LopgiAlellAls oFHFAAE Fojsle
A& At glev, Tz A$E ¥4 FJL
e FART YAY Lol IR AFAE ¢
F 2ol Roflm J. 2 ol f2E TFAA
Y AER A9, A4 A} §9 FAE-E dFsid
dazle] JAFAE Fo AL Gz & +
ek Lot#Ae] €F FF AE AY wWlole
morphine, fentanyl, meperidine, codeine, nalbuphine %
ofHtAIAe Foug AHEF2ANE olfY F
24 2ea  8]XH Z o] =43 All(nonsteroidal
antiinflammatory drugs; NSAIDs)E& A}-&3tAY o8]
7HA BHukAE ol g3tz YT olalg W E
F AL ARARD, w3 AR, A28
AEBARAAIH}D e TaAuHAE ALY
Al A3 A, ¢FE AW} 2 A&
He Aol Je i AAAE ANy F 19
THHE oAl AEtedol e WAZEe] U, A
Zro] Ao gol 4R wio] U} ofH
GA A NSADDs?] ZFu AMFAE rdetn ¥
£ A¢g LR A govz Az Qyg
Akg & ool Yol 2AF ALHAA R g
o ZHFA4 AAT} LolAlA FHEH §F
< L 5 Stk

£ ZANAE LolAEF AP, ALY we
A T FEg e $AE Aoz vFuH
€ AT ¥ ¥ F5=Ao) oisl 2Zag b 3l
o' fentanyl AWFAZ QY 5 =Ael FY
Hie =27 2 §% df 23 v Fojr
71 ok £ dFelAE d4TEE B Lol
A9 AN wHA ¢F 55 BAE BHez
fentanyl-e ¢ F& Aol FAUFAs FeF 2
TaEIs PAE a2 A Fo] Sl B ¢
ot 3zt Aol Halgict.

CHat 9 iy

d7AgEe] Fskx e HUANA Asiy @3
o2 FEE AY e LolA F viIwAS ¥
3 AA 254 1 9 Ol aids FFA 10 ke
ojd4el A 609E Y22 FANNZ 1594 44
o] growpo 2 o] AFE FgEgich folrt ¥

Aol FEd Ja7A Hiaet ol sy
2.5% thiopental sodium-& 3 mgkgE AHFslo] 3Fo}
7t 28 el wAA & H FeldE &

ol 49 A ¥"elke 4 ¥, viAaE 0; 4Ymin
9} halothane 3 vol%2 FYA17I™ gt Wutol W
3% HwA halothaned] JFUFE=E =Ar).
Halothane g HYAI7IHA THeldAZ vecuronium
0.1 mg/kge HAFAE F 713l A Asdsls]
3, 4% ¥ halothane$- enflurane 2 & wlHo] ulH &
FAHASL. ¢ F 4T Upo] ¢ AK} £
20%E 94 GEF FYHA T=2E 2E0 v}
& AFAE ALEA gUdrth o] AY BE F
¥ Zuh(fascia)yE ©7] A4 ol fentanyl e HF s}
Ar}t. 1L g=FoZ fentanylS Foisix] gotm
OFZ 05 ugkg, M2 1 ugke, IVEE 1.5 ugke®l
fentanyl-g A =4FA4 #}3icl. Fentanyle F%7} &
Alel] N0} enflurane o & FA|3}L 0, Fogile
] vecuronium®| Z¥AZ atropine 001 mgkge}
neostigmine 0.02 mg/kgE B 53t 44 A 7H-E v
a7l A Sahg 27 AR £735E w3t
A9 AZE FAsAEE GBS ALFo glo
AL EHA BT ol g4Arl 45 mmHg ©)3,

Table 1. Pediatric Objective Pain Scale

Observation Criteria Points

Blood pressure +£10% preop

>20% preop

>30% preop

Not crying

Crying but responding

to tender loving care(TLC)
Crying and does not
respond to(TLC)

None

Restless

Thrashing

Asleep or calm

Mild

Hysterical

No special posture
Flexing legs and thighs
Holding scrotum or groin

ON - O

Crying

-

Movement

Agitation

Posture

N = O N~ O N~ O
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Ao FEX 8T} 96% oY o Al
¥ AFAAS] Hrle 5o FEFH £%E =2
T A84 o7 AFd7 35U 2344, 28
58 A7 o 3087 F A wiew H7El
ot At Hamnallahe3'”9] whg W% objec-
tive pain scaleZ(Table 1) "¢}, &, €3¢, ¢4FA
5, Bote] A4 T S7HA §EE 552l A
3" Ag 0Pe® do] 7 ¥ELE 0, 1, 23
22 o] FAP) = WA E 97 Lohy
e MaunukselaS'?e] Q]  visual analogue
scale(VAS)& A4Hed 2 4E8 1HL2 $v
dEE 5HeE e 1HAA sHAA FAsAG
(Fig. 1).

7t A8 AT mean+S.D.Z Yvepylen) dF
A BAe 4%, AF, vk FEA7E, 2=ln
ZHAol] Hf A7} unpaired T-testE objective pain
scale ¥} VASY Kruskal-Wallis®] one-way ANOVAE
ol &3 A FAHTH Aalg P pgle] 0.057|%HQ
BA4E FAYH g fo% AR o

OO0

Fig. 1. The visual analogue scale designed to be used in
young children in the Children’s Hospital, University of
Helsinki.
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4, NEL 146+54 kgo 2 7 7ol A AF
2 ol RolA| gksghel.

FEAFLE 261108, AT 4410822
Z 7l Ael7l glgleyt ZAAG & THEE
He] dBAR e A [ F(ERERF)0l 9128 0|%
o IFe 12438, MIFS 11+38, IVEL 14+4
Fog fentanyl FoiFollA chzFoll vs] 2]23A
A9 0} (p<0.05), fentanylg FoI8 IF, IIFE, IV
T7holle %t Aol & Reolx| girh(Table 2).

F¢ ¥ 3B £AE pediatric objective pain

Table 2. Duration of Anesthesia, Operation and Extuba-

tion Time
Grou Duration of Duration of Extubation
P anesthesia(min) operation(min)  time(min)
I - 42111 26t11 9+2
14 41+ 6 24t 6 12+3
I 4611 28+10 11+4*
v 45+11 28+12 14+4"

Group I received no analgesics as a control. Group II,
Il and IV received intravenous fentanyl 0.5 ug/kg, 1 ug/kg
and 1.5 ug/kg respectively. All values are expressed as
mean= SD. a: p<0.05 compared with group I. Extubation
time shows time interval from fascia closure to extubation.

Table 3. Results of Objective Pain Score

Time after arrival in recovery room(min) Group I Group I Group III Group IV
0 3.5+4.0 2.9+39 04+15% 0.1+04%
5 40+38 2.7+38 0.6+1.8" 0.2+04
10 45+3.1 29+33 0.8+2.2* 03406
15 5.1+25 28+30 12+22" 0.7+14
20 49+2.4 35+3.1 12+2.1* 1.1+1.6"
25 47+3.1 33427 1.7+2.3* 1.7+£2.4%
30 45+24 29+2.8 1.3+23" 1.7+2.1°

Group [ received no analgesics as a control. Group I1, Il and IV received intravenous fentanyl 0.5 ug/kg, 1 ug/kg
and 1.5 ug/kg respectively. All values are expressed as mean+SD. a: p<0.05 compared with group I, b: p<0.05

compared with group IL
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Table 4. Results of Visual Analogue Scale

Time after arrival in recovery room(min)  Group I Group II Group III Group IV
0 2.7+18 2.7+1.7 1.5+1.1° 1.3+0.5%

5 3.0+2.0 28+1.7 1.6+12° 1.5+06™
10 35+1.6 3.2+1.6 1.7+£12% 1.5+0.6™

15 3.8+1.1 3.1%+18 20+13 1.9+1.1°

20 3.9+1.0 3.1+1.7 1.9+1.1% 2.0+13

25 3.9%1.2 32+15 2.1+1.1* 23+1.5°

30 3.7+1.1 3.1+15 21+12° 24+14

Group I received no analgesics as a control. Group II,

and 1.5 ug/kg respectively. All values are expressed as
compared with group II.

scale® MT3} IVEe] ZE AZrdielid] dizFell
Hlal 2jelglAl $gkev](p<0.05), OFd vis) MF
o IVE 25 3EA =2 39} 108, 208, 25%
ol Ygtehp<0.05)(Table 3). VASE =Tl ¥
# IVEE RE FA AQdelA a2z MEL 3
54 =4 FFe 5§ FE ANG FF Al
A deglA dgker(p<005) OEHe Lol
M 10¥, 208, 258 F3 Al IVEZ
84 =2 FFo 5§, 108 FF AzdelA 9
AUA Ekehp<00s). v mMEs VEZelle
RE ZFAHALZHANA AelE HolA &3krh(Table
4). R Y #olF IVTeA 19e] FAFAE
Holtprt Foid AAF3ET} 81%71A HolAyE B
HgE Hovt 4aFoq F 2 IHEHgen o
E ool A SHe 5388 BAY T U

il &

Zottate] Fa¥F HEAA LAY + Qe
A2 715 A, FIF, ALLEF, cowp, B
Ale) B4, 793 FE, AAL, 55 8HA
o] AAY. olEF Lol ¢F FFI ¥
< 849 A 4R, €9 Fw A5AE
Wrbe 718l wet o8 e g " £
ofell4lo] FF=AHel WAl W oFHFAA
1} NSAIDs§ 253t Wie ol A8sta 3l
a2 Y Sjell obAY%AAL] Y
A& 9], AMEF2A, AHARE ol &%

IM and IV received intravenous fentanyl 0.5 ug/kg, 1 ug/kg
mean+SD. a: p<0.05 compared with group I, b: p<0.05

2524, a8a T4 435 Aol B
o] o] g4I E ST AWz A&H
FUYE FF2AE & F U £%9E FAAA
AEE dod 89F I FTEEF A 4
F 3lck. #tAT infusion pumpg] A}f-o] fo}x] X
8, £F 5] w2 A 28 X&EHZA
&= AR gAsdAE dAHo|A K3l =8
AZVes2AHT AetE ol8d F5=AHe
Aol Aeko] Uk ATEFZA YL SHlelA 74"
o|F 9] Zololl A HLslr] oY ulge] ol
€t Aure) AFHES EE A¥SA GAEx
B Wol At Lolutd HAEUME LoE &
2 FAH FE2AE A% Aawe "ag @
P Bouixe AHE ¢ F AFTEAA H9€4,
Z7188 7bg, HEALY <&, AFA HaFge
ez 9% 389 F4L Fol oy ALnkH
€ AT ¥ oA BYuiHE Adse HAER
3 o] ol7l 4ole] Y- 3l Y=o B
. 22 g FE€F gEH e FAYRE )&
o] Adeke) AFAE Foisle] AnHoz £F
234L ¢ 5 Il £ AHolr}

Fentanyl-g- AW-8-34 HAdultoz 1~247k)
Hl 23 Fe AEA7E 23 et 83 Hizl)
£ morphine#?} 7ZF3 morphine Rt} 50~100uje] <o
747t Qlet. ol9} Zo] L ALAZE slHEA &
3] Lolgze] Fg¢ F FA4TFN 88 Aot
Fentanyl®] <j7}e} A4 L HARN FEFHe
2 s dxolAE d4H £F F5=A0 o
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v o2 AEsA gAY Huldde F4AH
U AAR, A8 58 Ze 7e Agd 4disn
A=

AfEedgdrsd e Lol £¥F 554
2AE A fentanyls FFYE dFE vlF =Ed
Chen FS5™"& w245 ¥ ul2 1 ug/kge] fentanyl
£+ AFsle] AARAZADS vlayt AN &
3+ R 3080 ZHeg EE2AL ¥ 5 Yot
3 HB5 SPAT o] FL fentanyld vHHRE AF
o Fo3n 5=z ALE FEY Fo WY
I F57F o @ ERA A he vz g
o} ole] ¢¥F FF=2Mol HAolE niHAxE
Aol AFAE FH4E av gl el £ 4
TFollA] objective pain scalee] HMIF-S T 04~1.7,
Ve HF 01~-1L78 d2FETF 3.5~5.1) H|
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# 13~242 Ul2FEF 2.7~3900 vl# 29] 3l
A dgkedd MES NVEZle BE AZdelA
FALHQ Ho]E Ho|Al Yo fentanyl 1 4
ghkgZ AFAHY EFF=4] 7158 2z A474d
t}. Fentanyl 0.5 ughkg® FoG 0T d=2T3 2
o]lE Holz ggtomzg HIHQ FF=AE ¥
ol A §3%o5 A5Sd. 2EA7H-2 Chen FS
Ve wH4E Ao Fosle £F A 3087
Aotk Bxugoy B dFdAE FEol
Tz wl, 2uHE3tA)o) fentanyld F-o]FSL fentan-
yio] A8R7H1~2A7HeE v|Fo] & wl 308 o]
4o 27E Y Aoz g
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ATl EFAE FHL AR FHe
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g A FHF 99 7R ez AIa
UeF?. Lolgxle] g Aol FFHEE EHe
E A$e £F79 dg o F8Ad ayes £
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A AL obd g g3o] #ALe] ATE WA

ZANed 5 el AT & Aol Kol
A gsket.

obH Al A= S A TS AAAT]
3 chemoreceptor trigger zone-& A}l AA7ZRA-E
AAAAAN €F FEE /L ¢ YgP. 17
fo08 2AY F9, FE, LFAA, £455S V
FollA 199k FE TFAAE HIx o fe
3 Hx 282 #AY 4 Ugich. Thomas”E o}
HefAAZ AMRE P FEF LI Fo] o4
e #Akel 739 fentanyl$ 3~5 ughks= AlTHA
Agdgdan g & AT Eage VT4
159% & 190] FAFA} THFAAE Bl
fentanyl®] F-ojafe] 15 ughkgo|ar olHekAA =
AANE A gokenz olzdl §zhgo] fentanyl
of 2j% Zelgln Hrldle o g HAeg Jiid
ok, stA et tRE Wi e] A7HE 2y
< o =zl HF 9r2Rol e} OFe] 1243
B, DFo) 11+38, VFo] 14+t48 08 2ol9] 917
Z7HE9a 1O, I, VEZ $A%E Xele 3isd
o} VFolAe] wA|zte] 0, Mol vl# F7t
Heomz ofzte] I AAFGLn sHALE F
2¥¢ Fx & Rolh

o] 4ol A3t 0.5 ugkge fentanyl FFE AFH
7k wFHo|x] F3lw, 1.5 ug/kge] fentanyl FF
£ AFHEAHAANE 1.0 ughgst vt E#A
Zro] ZojA ™ fentanyle] HARZE shsAde] glo
22 10 ugkgsl AFIE AR e3ses AR
gtote]l FzAol yhg FAENYG §%oz AR
=& vie]rt.
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