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Management of postoperative pain in children following
extractions of primary teeth under general anaesthesia:
a comparison of paracetamol, Voltarol and no analgesia
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Objective. The aim of this study was to compare
three different pain relief regimes and the respec-
tive levels of pain recorded by children undergoing
extractions of primary teeth under general
anaesthesia.

Methods. This was a tri-sited study carried out in
three similar hospital settings, each with a different
pain relief protocol. The subjects were 70 children
from each site who were aged between 3 and
12 years, and were undergoing routine extractions
of primary teeth. All children from the three

centres used a self-report visual analogue scale to
record pain preoperatively and postoperatively
(15 min after recovery), and relevant pain-relief
medication was noted. The efficacy of the three dif-
ferent pain relief regimes was then compared.
Results. Children reported significantly less pain
when rectal Voltarol was provided prior to the extrac-
tions, as compared to paracetamol or no analgesia.
The greatest amount of pain was reported by the
group who had received no analgesia.
Conclusions. Voltarol appears to be the better pre-
emptive analgesic for dental extractions under gen-
eral anaesthesia when compared with paracetamol
and no analgesia.

Introduction

The International Association for the Study of
Pain has defined pain as ‘an unpleasant sen-
sory and emotional experience associated with
actual or potential tissue damage or described
in terms of such damage’.

Factors other than tissue damage that have
been suggested to affect or have involvement
in the experience of pain include emotion,
previous painful experiences, pre-existing
dental pain, anxiety, gender and age'?. Pain is
also very subjective, and it is a private, internal
event. Because of all these factors, pain cannot
be directly observed by another individual with
any accuracy’. Numerous studies have shown
gross discrepancies between observational
measurements of pain and self-report™’, and
therefore, self-report visual analogue scales are
recommended for recording pain in children.

General anaesthesia is used widely within
paediatric dentistry in order to carry out pro-
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cedures on young, anxious, special needs or
medically compromised children. Primary dental
extractions have been, and still are, carried out
without any pain relief medication in the
belief that children do not experience signifi-
cant amounts of pain®’. This is not the case,
and numerous studies have shown that pain
is one, if not the most significant, morbidity
associated with such extractions®''. These
painful episodes could potentially lead to fur-
ther dental anxiety and hinder the child’s
dental treatment in the future. Therefore, when
carrying out dental extractions under general
anaesthesia, it is important to ensure that
appropriate pain relief medication is provided.
There has been a great deal of interest in the
provision of local anaesthesia during dental
extractions'*™"*, but there is limited literature
regarding the efficacy of analgesia medication
preoperatively or intraoperatively in extractions
of primary teeth, and as to which analgesic is
the most effective.

Paracetamol is a centrally acting analgesic that
has little, if any, anti-inflammatory properties.
It is rapidly absorbed from the gastrointestinal
tract and peak plasma levels are reached within
30 min of ingestion". It undergoes significant
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first-pass metabolism in the intestine and liver,
with only 60% reaching the central compart-
ment in its active form. Side effects are
minimal if recommended doses are followed
(1520 mg kg™!, with a maximum dose of
60 mg kg™'), but hepatotoxicity can occur in
children with liver damage'®. Voltarol is a
non-steroidal anti-inflammatory analgesic that
undergoes little first-pass metabolism, and onset
of action is 20-24 min". The recommended
dose for children is 1-2 mg kg™ daily or 75—
150 mg daily in divided doses'’. Side effects
include gastrointestinal irritation, inhibition of
platelet aggregation, renal irritation and bron-
chospasm. The greater number of side effects
limits its use in children with lung disease,
severe active bleeding, renal and liver insuffi-
ciency, a history of allergy to any other
non-steroidal anti-inflammatory drugs, and
intestinal disorders.

The aim of this study was to investigate
whether there is any difference in the levels
of pain reported following dental extractions
of primary teeth under general anaesthesia by
patients who received preoperative paraceta-
mol, intraoperative Voltarol or no analgesia.

Subjects and methods

The subjects consisted of 210 children in total,
with 70 from each of the three hospital centres
providing extractions under general anaesthe-
sia. Collection of data was over a period of
1.5 years. Each hospital provided the following
analgesia regime:

Box 1. Analgesia regime.

e Hospital A provided preoperative oral paracetamol at a dose of
20 mg kg™ 30 min before the procedure.

e Hospital B provided 25 mg of rectal Voltarol after induction, just
prior (1-2 min) to the extractions. Any child under 12 kg was
provided with half this dose.

e Hospital C provided no pain relief.

Ethics approval was sought and obtained from the relevant ethics
committees and written consent was obtained from the parents
of the children involved.

The inclusion criteria are given in Box 2:

A pilot study of visual analogue pain scales
was carried out on 20 children to determine
which scale was the easiest and most preferred
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Box 2. Inclusion criteria.

e fit and healthy children, i.e. American Society of Anesthesiologists
(ASA) classification ASA | or II;

® a good understanding of the English language; and

e subjects aged 3—12 years who were undergoing primary extractions.
The exclusion criteria were:

e learning disabilities which would affect the child’s understanding;
e patients with a poor understanding of English language;

e surgical and permanent tooth extractions;

e children complaining of pain on the day of the general
anaesthetic before the extractions were carried out; and

e children who have taken analgesia self-medication on the day
of the anaesthetic.

to use. The Wong and Baker Pain Scale (WBPS)
(Fig. 1), the Barts and the London Paediatric
Pain Ladder and a colour intensity ladder'®
were all shown to the 20 children, and they
were asked to comment on ease of use and
preference. The WBPS was chosen by the
majority of children (85%) as being the easiest
scale to use when describing pain.

All children attending for extractions under
general anaesthesia were invited to participate
in this study and no parent refused.

Prior to the general anaesthetic, the child and
parent were provided with verbal and written
information regarding the study. During the
preoperative period, all children were asked to
choose from the WBPS which face best described
the pain - if any — that they might have been
feeling. This was carried out by the dental
nurse or dentist reading the following set of
instructions accompanying the WBPS:

‘Explain to the person that each face is for a
person who feels happy because he has no pain
(hurt) or sad because he has some or a lot of
pain. Face 0 is very happy because he doesn’t hurt
at all. Face I hurts just a little bit. Face 2 hurts a
little more. Face 3 hurts even more. Face 4 hurts a
whole lot. Face 5 hurts as much as you can imag-
ine, although you don’t have to be crying to feel
this bad. Ask the person to choose the face that
best describes how he is feeling.’

NG .-}
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NO HURT HURTS HURTS HURTS HURTS HURTS
LITTLE BIT LITTLE MORE EVEN MORE WHOLE LOT WORST

Fig. 1. Wong and Baker Pain Scale.
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Children complaining of pain at this stage
were eliminated from the study because of the
possible influence of preoperative pain on the
postoperative score. The number of teeth
extracted, age/date of birth, any current medi-
cation, and the dose and drug of analgesia
were recorded. All children from each site
were provided with the previously stated anal-
gesia regime. The dental surgeons at each site
did not change during this study, and all were
specialists in paediatric dentistry with similar
levels of expertise. The type of general anaes-
thetic was constant within the three sites
(sevofluorane/nitrous oxide open mask or
laryngeal mask, with occasional intravenous
propofol induction). All general anaesthetics
lasted no longer than 10 min. When in recov-
ery, 10-15 min post-anaesthetic recovery, the
child was asked to choose from the WBPS the
face that best described the pain (if any) that
they were experiencing. This was carried out
by the recovery nurse or the dentist, and once
again, the standard wording provided on the
scale was used. The 10-15-min delay was cho-
sen so that the child would be recovered
enough to use the scale, and so that any anal-
gesic drug used would be active. The pain score
indicated by the patient was then recorded.

Results

In total, 11 children were eliminated from the
study because they had pain on the day or had
taken pain relief medication on the day. Fur-
ther equivalent numbers were gathered from
the next general anaesthetic list to make the
total for each centre 70 children.

Figure 2 shows the number of children scoring
each pain rating from the three sites. For sta-
tistical analysis, however, the pain scores from
each hospital were divided into two groups:

30
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0 1 2 3 4 5
Pain score (0 low, 5 high)

Number of patients

O Paracetamol B Voltarol O No pain relief |

Fig. 2. Pain scores of the subjects on the three different pain
regimes.

(A) patients were divided into those with no
pain (pain score = 0) and some to high pain
(pain score = 1-5), i.e. any pain at all; and
(B) patients were divided into those with no
to moderate pain (pain score =0, 1 or 2) and
moderate to high pain (pain score = 3, 4 or 5).

Table 1 shows the distribution of male and
female subjects within this study; there were very
similar numbers of each sex, and no significant
differences between the pain scores and sexes for
any of the three groups. Children were not divided
into age groups because of a lack of numbers
of the very young, but the main age group of
patients treated was between 5 and 8 years: the
paracetamol group had 63 of 70 in this age group
(90%), the Voltarol group had 55 of 70 (79%)
and the no analgesia group had 61 of 70 (87%).

In the paracetamol group, eight of 70 (11-4%)
scored no pain, and 62 (88.6%) scored mild
to high pain. Thirty-two of 70 (45.7%) scored
no pain to moderate pain and 38 (54.3%)
scored moderate to high pain.

Twenty-one of 70 (30%) scored no pain and
49 (70%) scored mild to high pain in the Voltarol
group. Sixty-two of 70 (88.6%) scored no to
moderate pain and eight (11.4%) scored mod-
erate to high pain.

In the no analgesia group, none of 70 (0%)
scored no pain and 70 (100%) scored mild to

Table 1. Distribution of male and

Sex female patients from the three
i i i hospitals.
Hospital Pain relief Male Female
A Paracetamol 34 36
B Voltarol 38 32
C No pain relief 35 35
Total - 107 103
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Table 2. Chi-square (x?) test results for

Comparisons of pain protocols X test P-value | three pain relief protocols, and the
no pain and low to high pain

Voltarol (PR) versus paracetamol (oral) 7.4 <0.01 categories: (PR) rectal administration.

Voltarol (PR) versus no pain relief 24.7 < 0.001

Paracetamol (oral) versus no pain relief 8.5 <0.01

. . Table 3. Chi-square (x?) test results for

Comparisons of pain protocols X test P-value I three pain relief protocols, and
the no to moderate pain and moderate

Voltarol (PR) versus paracetamol (oral) 29.1 < 0.001 to high pain categories: (PR) rectal

Voltarol (PR) versus no pain relief 68.9 <0.001T  Jdministration.

Paracetamol (oral) versus no pain relief 11.8 < 0.001

high pain. Thirteen of 70 (18.6%) scored no
to moderate pain and 57 (81.4%) scored mod-
erate to high pain.

When the results were compared between the
three hospitals and analysed using the chi-square
test, Voltarol significantly reduced pain scores
more than paracetamol or no analgesia, and
paracetamol significantly reduced pain scores
more than no analgesia (see Tables 2 & 3).

Discussion

The recording of pain is difficult, especially in
children, and the accuracy of recording pain can
be challenged because of the subjective and per-
sonal nature of pain. Numerous pain recording
devices exist, including biological measurements,
behavioural observation and self-report'**°. Self-
report is considered to be the most accurate
method of recording pain, since the experience
is a private event, and is different for all
individuals®. Visual analogue scales are the easi-
est for children to use and have been shown
to be employed successfully when testing for the
effects of analgesia*'. Many visual analogue pain
scales exist, but the chosen scale was deemed
the most appropriate because of the results of
the pilot study, its success when used with
children as young as 3 years old, its extensive
use within the literature and its accuracy
when measuring pain in children**.

It is recognized that certain limitations within
this study could have affected the results. Ideally,
all operators and anaesthetists would have been
constant between the three hospitals, but for
ethical reasons (as a result of the deliberate
withholding of analgesia for a procedure that
causes pain), it was not possible to carry out this
study as a randomized controlled trial in one
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hospital. The hospital in this study that used no
analgesia was using a pre-existing protocol
that is now due for reassessment. It is recognized
that such a randomised controlled trial would
have produced a stronger conclusion, but the
large numbers of children in this study, and
the similarity between the hospitals, operators
and anaesthetics help to validate these results.
Other factors, such as parental influence, the
psychological effect of giving a child paraceta-
mol and hence a possible anticipation of pain,
and different recovery staff techniques may have
influenced the results, but these types of factors
would also be present if only one hospital but
different pain regimes had been tested.

Age, sex and race have also been reported
to influence reports of pain. The children in
this study were not split into age groups
because of the lack of data in the younger age
groups. This group of patients varied in age,
which could have affected their ability to use
the visual analogue scale, but the majority of
patients from all groups were between 5 and
8 years old (85%). The WBPS has also been
tested extensively and been shown to be
accurate when measuring pain in children as
young as 3 years old*’. An interesting finding
from this study was that there was no differ-
ence in the levels of pain reported between the
male and female patients. This is consistent
with the findings of a similar study’, but con-
tradicts findings in studies carried out with
adults®. Children are less developed socially,
and males and females may be more similar
at a younger age with regard to pain reporting
because of the absence of social conditioning.
Differences in oral pain experience in varying
ethnic groups have been reported previously,
but only in adults”. Numerous studies exist
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comparing race and pain experience in children,
and all state that there is no difference between
ethnic groups.

Voltarol has excellent analgesic and anti-
inflammatory properties, which are especially
important following dental extractions because
of the acute neurogenic nature of the tissue
injury®®. By being administered rectally, first-
pass metabolism is avoided and the child is
unaware of its administration since it is placed
when unconsciousness has been induced. Irri-
tation to the gastric mucosa is also avoided by
this method of administration, and parents can
provide postoperative paracetamol at home at
recommended doses without worrying about
overdosing. In this study, the majority of patients
(68 of 70) received a bolus dose of 25 mg of
Voltarol because the children did not widely
vary in weights. Therefore, it is possible that
the children who weighed less than the others
could have experienced more pain relief, and
this may have affected the results.

The results from the no analgesia group rein-
force that it is unacceptable to carry out pain-
inducing procedures without providing pain
relief medication. This is particularly important
with regard to children, whose experiences
will shape their lives and possible phobias/
behaviour in future. If extractions can be carried
out so that children are pain-free in the post-
operative period, then the psychological asso-
ciation of dentistry and pain may be avoided.

What this paper adds

e All children receiving no analgesia experience some
level of pain following extractions of primary teeth under
general anaesthesia.

e Children receiving Voltarol experienced significantly
less pain than those receiving preoperative oral
paracetamol or no analgesia.

e There is no difference between the levels of pain
reported by male and female children.

Why this paper is important to paediatric dentists

e Children undergoing routine extractions under general
anaesthesia must be provided with preoperative analgesia
for a relatively pain-free recovery, which is important
professionally, physically and psychologically.

e It is the responsibility of the dental surgeon and
anaesthetist involved in the general anaesthetic to
provide suitable pain relief preoperatively, preferably
rectal Voltarol.

Acknowledgements

Many thanks to all those involved in this study,
particularly the nursing staff, dental nurses and
dental surgeons in the three hospitals used.

References

1 Primosch RE, Nichols DL, Courts FS. Risk factors
associated with acute dental pain in children. ASDS
J Dent Child 1996; 63: 257-260.

2 Seymour R, Meechan J, Blair G. An investigation into
post-operative pain after third molar surgery under
local anaesthesia. Br J Oral Maxillofac Surg 1985; 23:
410-418.

3 Turk DC, Melzack R. Handbook of Pain Assessment. New
York, NY: Guilford Press, 2000.

4 Rundshagen I, Schnabel K. Patients versus nurses
assessment of post-operative pain and anxiety during
patient and nurse controlled analgesia. Br J Oral Max-
illofac Surg 1999; 82: 374-378.

5 Versloot J, Veerkamp JS, Hoogstraten J. Assessment of
pain by the child, dentist and independent observers.
Paediatr Dent 2004; 26: 445-449.

6 Berkowitz RA, McDonald TB. Post-operative pain
management. [nd J Paediatr 1997; 64: 351-367.

7 Milgrum P, Weinstein P, Golletz D, Leroux B,
Domoto P. Pain management in school aged children
by private and clinic practice dentists. Pediatr Dent
1994; 16: 294-230.

8 Atan S, Ashley P, Gilthorpe MS, Scheer B, Mason C,
Roberts G. Morbidity following dental treatment of
children under intubation general anaesthesia in a
day stay unmit. Int J Paediatr Dent 2004; 14: 9-16.

9 Bridgman M, Ashby D, Holloway P. An investigation
of the effects on children of tooth extraction under
general anaesthesia in general practice. Br Dent J
1999; 186: 245-247.

10 Fung DE, Cooper DJ, Barnard KM, Smith PB. Pain
reported by children after dental extractions under
general anaesthesia: a pilot study. Int J Paediatr Dent
1993; 3: 23-28.

11 Hosey MT, Macpherson LMD, Adair P, Tochel C,
Burnside G, Pine C. Dental anxiety, distress at induc-
tion and postoperative morbidity in children under-
going tooth extraction using general anaesthesia. Br
Dent J 2006; 200: 39-43.

12 Al-Bahlani S, Sherriff A, Crawford PJ. Tooth extrac-
tion, bleeding and pain control. J R Coll Surg 2001;
46: 261-264.

13 Gazal G, Bowman R, Worthington H, Mackie I. A
double blind randomised controlled trial investigating
the effectiveness of topical bupivacaine in reducing
distress in children following extractions under
general anaesthesia. Int J Paediatr Dent 2004; 14: 425—
431].

14 Simpson E, Watson A, Srinivas J, Flynn P, Wong F,
Chin C. Local anaesthesia infiltration for postopera-
tive analgesia in children having dental extractions.
Paediatr Anaesth 2002; 12: 91-102.

© 2007 The Authors

Journal compilation © 2007 BSPD, IAPD and Blackwell Publishing Ltd



Postoperative pain in children following general anaesthesia

15 Olson NZ, Otero AM, Marrero I, et al. Onset of
analgesia for liquid ibuprofen, acetaminophen, ket-
aprofen and placebo in treatment of post-operative
pain. J Clin Pharmacology 2001; 41: 1238-1247.

16 Prescott L, Wright N, Roscoe P, Brown S. Plasma-
paracetamol half life and hepatic necrosis in patients
with paracetamol overdoseage. Lancet 1971; 1: 519—
522.

17 Mehta D. (Ed.) British National Formulary, No. 51. Lon-
don: Pharmaceutical Press, 2006.

18 McGrath PA, Seifert C, Speechley K, Booth J, Stitt L,
Gibson M. A new analogue scale for assessing chil-
dren’s pain: an initial validation study. Pain 1996; 64:
435-443.

19 Ambuel S, Sherriff A, Crawford PJ. Tooth extraction,
bleeding and pain control. J R Coll Surg 2001; 46:
261-264.

20 McIntosh N, Van Veen L, Brameyer H. The heel prick

© 2007 The Authors

Journal compilation © 2007 BSPD, IAPD and Blackwell Publishing Ltd

21

22

23

24

25

26

115

and its measurement in preterm infants. Pain 1993;
52: 71-74.

Beyer J, McGrath P, Bende C. Discordance between
self report and pain measurements in children 3-7 years
old after surgery. J Pain Manage 1990; 5: 351-356.
Wong D, Baker C. Pain in children: comparison of
assessment scales. Paediatr Nurs 1988; 14: 9-10.
Wennstrom B, Reinsfelt B. Rectally administered
diclofenac compared with morphine after strabismus
surgery in children. Acta Anaesthesiol Scand 2002; 46: 430.
Chambers C, Giesbrecht K. A comparison of faces
scales for the measurement of paediatric pain: child
and parent ratings. Pain 1999; 83.

Riley JL, Gilbert GH. Racial differences in orofacial
pain. J Pain 2002; 3: 284-291.

Carruthers S, Hoffman B, Melmon K, Nierenby D.
(Eds) Clinical Pharmacology, 4th edn. New York, NY:
McGraw-Hill.



Copyright of International Journal of Paediatric Dentistry is the property of Blackwell Publishing
Limited and its content may not be copied or emailed to multiple sites or posted to a listserv
without the copyright holder's express written permission. However, users may print, download, or
email articles for individual use.



