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Does prophylactic 
intravenous infusion of 
indomethacin improve 
the management of 
postoperative pain in 
children? 

The efficacy of prophylactic intravenous infusion of indomethacin 
as a postoperative analgesic was studied in 100 children aged 

one to 16 years. At the end aJ surgery a bolus dose of 

indomethacin 0.35 mg'kg -t followed by an infusion 0.07 
mg-kg-l-hr - /  for 24 hr or placebo was given in double-blind 

manner. The efficacy of the treatment was measured by the need 

of additicmal morphine given 0.1 mg'kg - t  intravenously in the 

Recovery Room and O. 15 tug'k g-  t intramuscularly on the ward 
according to clinical needs. The other measure of the efficacy 

was assessment of pain intensity in the Recovery Room and pain 
relief on the ward. In the Recovery Roam the pain scores differed 

between the groups in advantage of indomethacin only at 30 

minutes (p < 0.05) but the need of morphine ~vas sign~caraly 
less (p < 0.01 ) in the indomethacin group. On the ward the mean 

doses of morphine given and the nurses" pain relief scores were 
not different between the study groups. However. in the indo- 
methacin group the total dose of morphine given during 24 hr 

was lower (p = 0.02 ) amt the children assessed the pain relief to 

be significantly better (p < 0.02). Twenty per cent of the 
children in bath groups had transient nausea and vomiting. No 

skin reactions or other allergic manifestations were ob,~erved. 

Prophylactic indomethacin infusion diminished the need of 

morphine and resulted in better postoperative anatge~'ia than 
morphine p.r.n, alone. 
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Although postoperative pain can be anticipated, its therapy 
is often neglected, This undermedication is even more 
pronouned in children. ~.2 This might be due to the limited 
research providing only a few guidelines for the manage- 
ment of pain in children. In the absence of sound 
knowledge the clinical practice is based on many myths 
about children's pain and their exceptional sensitivity to 
analgesics. 

The child does not usually request pain medication. 
Therefore the major route to knowledge of pain in 
children is the study of their behaviour. The child's 
reaction to pain is dependent on his developmental stage. 
In all age groups the child reacts with regression and 
withdrawal,3 which is often misinterpreted as coping well 
with the pain. These are some of the reasons why the 
"when needed'-prescription does not result in satisfactory 
analgesic therapy in pediatric paractice. '~ A solution to 
this problem could be a prophylactic continuous analgesic 
infusion. 

As a non-steroidal anti-inflammatory drug indomethaein 
has a potent analgesic effect. 5 Since the 1960's it has be- 
come one of the most commonly used therapeutic agents 
in juvenile rheumatoid arthritis and there are reports of its 
use in the treatment of pericarditis in children. 6 Intra- 
venous indomethacin is used for closure of patent ductus 
arleriosus in preterm infants. 7,s However, to our knowl- 
edge it has not been evaluated as a postoperative analgesic 
for children. To test the efficacy and tolerance of 
intravenous indomethaein we performed a double-blind 
study on 100 operated children. 

Methods 
A total of 100, one- to 16-year-old boys and girls, ASA 
physical status class I or II, participated in the study. The 
study protocol was accepted by the ethical committee of 
the Children's Hospital, University of Helsinki, and 
informed consent was obtained. A double blind non-cross 
over study design was used. The children were scheduled 
for orthopaedic or general surgical procedures known to 
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usually require postoperative analgesic therapy. Children 
having mental retardation, muscular dystrophies or pares- 
thesias, abnormal liver or kidney function, bronchial 
asthma or sensitivity to acetylsalicylic acid or other 
anti-inflammatory agents were excluded from the study. 

Premedicatlon and anaesthesia 
The same premedication and anaesthetic technique was 
used for all patients. Oral or rectal flunitrazepam was 
given for prelnedication 0.1 mg.kg ~ (maximum 2 mg) 
and rectal methohexitone 10-15 mg-kg- t to small children 
if necessary. Anaesthesia was induced with thiopentone 
2-5 mg-kg - l  preceded by an intravenous (IV) anti- 
cholinergic agent. Intubation was facilitated with 1.0-1.5 
mg.kg- l of succinylcholine. For maintenance of anaes- 
thesia nitrous oxide/oxygen (2:1) and enflurane or hal(> 
thare were used. If needed the muscle relaxation was 
achieved with a nondepolarizing muscle relaxant and the 
degree of neuromuscular blockade was monitored with a 
transeutaneous nerve stimulator. At the end of surgery the 
residual neuromuscular blockade was reversed with 

standard doses of neostigmine and an anticholinergic 
agent. The patients were extubated and transferred to the 
Recovery Room. No analgesics were given during anaes- 
thesia. 

Study drug and analgesic therapy 
The indomethacin (Confortid | Dumex Ltd., Denmark) 
and placebo solutions were prepared according to a 
randomization list. The bolus dose of 0.35 mg.kg-~ indo- 
methacin or placebo was a 5 or 10 ml injection, which was 
given during 15 rain at the end of surgery. The continuous 
infusions 0.07 mg 'kg-  i .hr-  ~ of indomethacin or placebo 
were prepared in a 50 ml IVAC syringe run by an IVAC ~ 
700 (IVAC Co., California, U.S_A.) perfusor at a rate 
of 2.0 ml-hr -1. To maintain the double-blind condi- 
tions the indomethacin and placebo solutions were pre- 
pared to have similar appearance. 9 In both study groups 
additional morphine was given for postoperative pain 0.1 
mg 'kg- i  I.V. in the recovery room and 0.15 mg.kg- l  IM 
on the ward according to clinical needs. No other 
analgesics were used. 

Study procedure and records 
The assessment of the patient was made by a member of 
the study group or by a trained research nurse. The 
patients were observed for two hours in the Recovery 
Room. Pain intensity and sedation scores together with 
cardioventilatory parameters were measured/assessed 
every 15 minutes. The pain intensity was scored: 0 = no 
pain, 1-3 = slight pain, 4 -5  = moderate pain, 6-8 = 
severe pain, and 9 = worst possible pain. This scale is 
based on mimic, vocalization, movements or rigidity of 
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the limbs and body, response to handling, and irritability 
together with the measured cardioventilatory parameters. 
The separate items were not sem'cd according to a fixed 
scale. However, when the observer judged the general 
pain intensity, all the items were taken into consideration 
and related to the situation of the patient. The same 
observer continuously assessed the child. Thus the assess- 
ments were in relation to each other, although the pain 
intensity scale was subjective for the observer.l~ Corre- 
spondingly, sedation was scored from 0 to 4 (0 = fully 
awake, 1 = slightly drowsy, 2 = asleep but easily 
arousable, 3 = fully asleep but arousable, and 4 = asleep, 
not arousable). Thereafter the child was asked about his 
pain. The answer was recorded as verbal pa~n intensity: 0 
= no pain, f = hurting a little, 2 = moderate pain, 3 = 
severe pain. When the patient complained of pain or was 
assessed to have moderate to severe pain, an IV dose of 
morphine was given at 5-15 rain intervals until he was 
completely free of pain. 

Following the two hour recovery period the patients 
were transferred to the surgic',d ward with the continuous 

study drug infusion. The children were cared for in a 
routine manner by paediatric surgical nurses of the ward. 
If additional analgesic was needed the standard dose of [M 
morphine was given. Analgesic, antipyretic and other 
medication, together with unwanted effects were recorded 
for 24 hr postoperatively. At the end of every shift the 
nurse assessed the efficacy of the analgesic therapy. Pain 
relief was scored as 1 = very good, 2 = good, 3 = fair, 
4 = poor or 5 = very poor. If the answer was poor or very 
poor the reason was stated (insufficient effect, unwanted 
effects, other), 

In the morning of the first postoperative day the 
anaesthetist asked the patient about the analgesic medi- 
cation using the same 5-point scale. If the therapy was 
scored poor or very poor the reason for the statement was 
asked {insufficient effect, too short effect, unwanted 
effects or other reasons). 

Statistical analysis 
Student's t test for unpaired values and the chi-square test 
were used for the statistical analysis of the data. A p-value 
of 0.05 was considered as the limit of statistical signifi- 
cance. 

Results 
The demographic data of the patients is shown in Table I. 
The duration and type of operations were similar in both 
study groups. In the recovery room the mean (-+ SD) 
sedation scores decreased from 3.5 --- 0.8 to 2.3 --- 1.1 and 
from 3.4 -+ 1.1 to 2.5 - 1_2 in the indomethaein and 
placebo groups, respectively. The mean sedation scores 
did not differ significant), between the groups at any 
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FIGURE l Mean (-+ SD) verbal pain intensity (VPI) assessed by the 
children and pain intensity (PI) assessed by the observer daring the 
firsl two hours in the recovery room. VPl-scale 0-3, Pl-scale 0-9. 
N refers to the number of VPI assessments. 

point. Although the mean pain intensity scores of  the 
indomethacin group were slightly lower than those o f  the 
placebo group the difference was statistically significant 
(p < 0.05) only at 30 minutes (Figure 1). The number  
of  verbal answers at any measuring point was low and the 
mean values of the verbal pain intensity did not differ 
statistically. There were some young patients unable to 
respond verbally in this situation. Most  o f  the children not 
answering were asleep. 

The mean doses o f  additional morphine given to the 
study groups are shown in Table I1. Patients in the 
indomethacin group needed significantly less additional 
morphine in the Recovery Room. On the ward 24 /51  and 
18/49 children in the indomethacin and placebo groups,  
respectively, did not receive any frothor dose o f  morphine 
during the 24 hr study period. The mean (--- SD) values, of  
IM morphine given, 127 --- 166and  165 + 171 v .g 'kg ~in 

TABLE I Chamcterlstics of the s'~udy groups (mean • SD) 

lndomethacln Placebo 
n = 5I n = 49 

Buys/girls 30/21 33/16 
Age, yrs 7.0 • 5.t 6.1 *- 4.3 
Weight, kg 25.3 = 17.3 22.9 • 15.5 
Height, cm 117 = 31 114 -+ 27 
Operation: 

OrthopaedicCgeneral surgery 3 It'20 24/25 
Duration, hours 1,09 ~ 094 0.85 + 0.61 

p ~ NS. 

TABLE Ii Administration of additional morphine (mean • SD) in the 
recovery room and during the first 26 hour's in the two study groups 

Number of patients 
Morphine (t~g'l~g - t  ) not receiving 
given morphine 

in in 
Recovery during Recovery daring 
Room 24 hr Room 24 hr 

Indomethacin,n = 51 112 • 92 239-+ 176 14 7 
Placebo, n = 49 166 • 100 331 • 210 3 I 
p <0.01 =0.02 <0.01 <0.05 

the indomethacin and placebo groups,  respectively,  did 
not differ. The total amount  o f  morphine given during the 
24 hr study period was significantly less in the indometha 
cin group than in the placebo group.  In the indomethacin 
group there were significantly more children who did not 
require any additional morphine in the Recovery Room 
(p < 0.01) or during the first 24 hr (p < 0.05).  

On the ward the nurses evaluated the pain relief to be 
equal in both treatment groups.  In the indomethacin and 
placebo groups 84 and 8t  per  cent of the scores were 
"good"  or "very good . "  According to the nurses the pain 
relief was insufficient in ten per cent of  the patients in the 
indomethacin group and in 18 per cent in the placebo 
group, Unwanted effects caused the score to be "poor"  or 
"very poor" in 0 and 2 per cent and technical difficulties in 
six and two per cent respectively. There were no 
significant differences between the three shifts, 

Assessment of  the pain relief by the children is shown 
in Figure 2, Nine o f  the 100 children were not able to 

FIGURE 2 Assessment of the pain relief on the first postoperative 
morning by 91 of the children (nine children could not give their 
assessment because of age). Mean -- SD pain relief score (l = very 
good - 5 = very poor) and the percentage of different scores in the 
indomethaein and placebo groups. 
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answer the questions because of their young age. The 
patients who had indomethaein infusion scored the pain 
relief to be significantly better. In the i ndomethacin group 
there was one child who considered pain relief poor 
whereas the corresponding number in the placebo group 
was nine. 

The incidence of unwanted effects was low and did not 
differ between the two study groups. Ten patients in both 
groups had transient nausea and vomiting, three patients 
in the indomethacin group vomited in the Recovery 
Room. In the placebo group two patients had difficulty 
voiding, one of them had to be catheterized. No skin 
reactions or other allergic manifestations were seen. 

Discussion 
A child usually does not request pain medication although 
he has learned to speak well. Children often have an 
exaggerated fear of injections and they even deny post- 
operative pain to avoid a needle. On a busy ward the nurse 
cannot observe every child closely enough to notice the 
signs of pain. This results in the common situation that 
even severe postoperative pain remains untreated. 4 The 
nurses in our hospital appreciate a prescription for regular 
or continuous analgesic in order to avoid the often 
difficult decision of the severity of the child's pain *~ 

Despite the excellent analgesia that can be achieved by 
IV morphine infusion this method cannot be considered 
safe on wards. Narcotic analgesics are not suitable for 
prophylactic use in acute situations because of large 
interindividual variation in the responee. ~2,13 

Non-steroidal anti-inflammatory drugs do not cause 
ventilatory depression and in the postoperative period an 
anti-lnflammatory effect might be advantageous. Indo- 
methacin given intravenously has been shown to be a 
useful postoperative analgesic in adults, s In children it did 
not have any serious side effects. ~ 

The intravenous route secures a fast and reliable analgesic 
effect and an even level of analgesia as long as the child 
needs an infusion. The dose used in this study is derived 
from the usual adult IV dose and is in the median range 
compared with the doses used for juvenile rheumatoid 
arthritis. Our clinical practice is to continue prophylactic 
analgesia with indomethacin syrup 3.0 mg.kg- I-day- 1 as 
soon as oral intake is possible. According to our experi- 
ence the incidence of gastrointestinal and central side 
effects in children is less than that reported in adult 
patients. 9 

The measurement of pain in children is a problem. 
Subjective assessment of pain should be primary always, 
whenever possible. However, there are situations, e .g ,  in 
the Recovery Room, Intensive Care Unit, or infant care, 
where skilled pain assessment by an experienced observer 
is valuable. The observer's ten-point pain intensity scale 

used in the present study has been shown to correlate well 
with the verbal comment of the child in all age groups, l0 
In the present study the children were brought Io tile 
Recovery Room asleep and they tended to fall asleep 
following intravenous morphine, Therefore the number of 
assessments of pain by the patient was only six out of 1013 
on arrival to the Recovery, Room increasing to 42 out of 
100 at 120 rain. 

In the Recovery Room the patients were treated with 
additional IV morphine until free of pain. The pain scores 
tended to be lower and the use of morphine was signifi- 
cantly less in the indomethacin group compared with the 
placebo group, Twenty-seven per cent of the children in 
the indomethaein group were totally comfortable during 
the first 2 hr without any additional morphine. This speaks 
for a notable acute analgesic effect of IV indomethacin 
compared with placebo. 

On the ward 127 _+ 166 and 165 "- 171 mg-kg - t  
morphine was administered to the indomethacin and 
placebo group, respectively. This difference was not 
statistically significant. The nurses scored pain relief to be 
equal in both groups: good. or very good in over 80 per 
cent of the given scores. This explains why a large 
proportion of children in both study groups did not receive 
any further analgesic on the ward. 

Even when the nurses scored the pain relief"~o be poor, 
they did not - for stone reason give further injections 
of morphine. The allowed maximum dose of morphine, 
0.15 mg-kg - t  for every four hours, was never used. 
Apparently, the administration of morphine was not 
dependent only on the level of pain. This is in good 
agreement with previous studies. The nurses'decisions to 
medicate children are influenced by their education and 
several other factors in their background. 14 In our hospital 
it was shown in a relrospeetive study that after thoracotomy 
young children received lower daily morphine doses per 
body weight for a shorter time than older children, is 

The children's assessment of the pain relief differed 
from that of the nurse. Although the mean total dose of 
morphine was significantly less in the indomethacin 
group than in the placebo group the children regarded 
their analgesia better. There were seven children in the 
indomethaeln group who assessed their analgesic therapy 
to be good although no additional morphine had been 
administered to them during the study period. Three of 
these children had had hernia operations, one correction of 
syndactyly and three orthopaedic operations. Interestingly, 
four children in the placebo group considered the therapy 
poor because of too frequent injections of morphine] 

Most children are afraid of intramuscular injections 
because they consider them painful. This may result in 
poor postoperative analgesia if only intramuscularly 
administered analgesics are used. In the present study 
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prophylactic indomethacin infusion supplemented with 
intramuscular morphine resulted i,~ better analgesia than 

intramuscular morphine alone, as evaluated by the children, 
No important unwamed effects were seen in this series, 
There should be no hesitation to employ prophylactic 
indomethacin infusion in the management of postopera- 
tive pain in children who do not have contraindieations for 
non-steroidal anti-inflammatory drugs. Further studies 
are needed to evaluate whether rectally administered 
non-steroidal anti-inflammatory drugs are as effective as 
continuous infusion of indomethacin, 
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Rtsum6 
L'effieacir~ prophylactique d'ane perfusi~n d'ind~mdthacine 

comme analgdsique en p~riode post-opdratoire a ~ ~tudide 

chez 100 enfants dg~s de l ~ 16 arts. A latin de ta chirurgie ua 

bolus de 0.35 mg-kg / d'indomdthacine suivi d'une perJusion 

de 0,07 mg.kg- I pour 24 heures ou du placebo a ~td adm#zistr~ 

double insu. L'effieacitd du traitement a ~td mesurde par la 
n#ce~sild d'ajouter de ta morphine adminlstr~e par vole imra- 
veinease & des doses de O. 1 rag" kg- l a la salle de r~veil et O. 15 

mg,kg - j  par vole intram,scalaire sar lea" ~tages selQn tes 

besoins. D'autres mesures d'efficacit~ ~taient l'dvaiuation de 
r intensitd de la douleur en satle de r~veil et le soulagement sur 

les drapes. En salle de rdveil les scores de douieur dtaie~jt 

diff~rents entre les groupes avamageant {'indom~ttzacine unique- 

ment d 30 minutes (p < 0.05) mais le besoin de morphine dtait 

significativement moindre (p < 0,01) duns le groupe indomd- 
t~mcine. Sur les ~tages les doses moyermes de morphine adminis- 

tr~es et les scores de doulenr not~s por I' infirmi~re n" ~taient pas 

diff~renls entre les groupes de l'~lude. Cependant duns le 
groupe indomdthacine ta dose totale de morphine donn~e 

pendant 24 heures dtait plus basse (p = 0.02) et les enfants ant 
~valud le soulagement de la do~deltr comme dtant signifieative. 

ment meilleur (p < 0.02). Vingt pour cent des enJants clans les 
dear groupes ~nt ddmontrd des nausdes transitoires ainsi que des 

vomissements. Aucune rdaction cutan~e ou autres n~anifesta- 
titus allergiques n'~taient observdes. La perfusinn prophylac- 

tique d'indomdthacine a diminud le besoin de roZ, rphine et 

a provoqud une meilleare analgesic postopdratoire que la 

morphine seule p.r.n. 


