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Pain relief following oral day case surgery: a pilot study
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Abstract
One hundred consecutive, adult patients attending for bilateral mandibular third molar removal utilising standardised surgical and day case
general anaesthetic protocols were recruited into a pilot study to investigate the effectiveness of different peri-operative analgesic regimes.
Patients were randomised into five study groups using various pre- or post-operative combinations of non-steroidal anti-inflammatory drugs
(NSAID) and/or LA block. Pain scores were recorded pre-operatively and at 30 min intervals for 2 h after surgery, as were details of the
first dose of ‘escape analgesia’ (codeine/paracetamol compound preparation). There was no statistically significant difference in overall pain
experience between the groups, although the results suggested better pain relief was achieved in those patients who received both post-op
NSAID and post-op LA. Further research is required to improve post-operative pain relief for patients undergoing third molar surgery.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction
Impaction of mandibular third molar teeth and ensuing
pericoronal infection is a common disorder requiring surgical intervention. Pain, trismus and swelling are common
post-operative sequelae and although their severity varies between patients significant morbidity is known to occur [1].
In particular, pain following surgical removal of third molar
teeth is recognised as a major problem and whilst the majority of day units supply patients with analgesics for use at
home, several studies have shown patients often experience
inadequate analgesia post-operatively [2].
Whilst the surgical removal of impacted third molars has
become an internationally accepted clinical pain model,
there are still no agreed protocols for optimum postoperative analgesia [1–3]. Indeed, most research projects
have been designed to compare different types of analgesic medication, or to contrast the efficacy of different
local anaesthetic agents or their formulations in patients
undergoing surgery [4].

Analgesics such as peripherally-acting non-steroidal
anti-inflammatory drugs (NSAIDs), commonly ibuprofen
400 mg, or compound paracetamol 500 mg/codeine phosphate 30 mg preparations are widely prescribed following
third molar surgery [1]. Likewise, many operators use local
analgesic injections at the site of surgery although there
remains controversy over the optimum timing of injection.
Whilst some studies have shown better pain control following pre-operative local analgesia administration in patients
undergoing third molar surgery under general anaesthesia,
these effects do not appear to be long lasting and it remains
unclear how long afferent blockade should be continued for
maximum effect [5–7].
This preliminary investigation was undertaken to examine the practicality of comparing the efficacy of different
peri-operative analgesic and/or local anaesthetic regimes in
patients attending for day case surgical removal of impacted
third molars.

2. Method
∗
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Following local ethical committee approval and informed
patient consent, 100 consecutive adult patients attending the
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Oral Surgery Day Case Unit at Newcastle Dental Hospital
for bilateral mandibular third molar removal under general
anaesthesia were recruited into the study. All subjects were
American Society of Anaesthesiologists (ASA) class I or II,
and judged to be suitable for day stay following assessment
at the nurse-led pre-admission clinic [8]. Patients in which
NSAIDs were contra-indicated (those with gastro-intestinal
disease, asthma or known to be hypersensitive) were excluded from the study.
All patients were asked to record a pre-operative visual
analogue scale (VAS) pain score as a baseline, and postoperative VAS scores were determined at 30, 60, 90 and
120 min after surgery. A ruler with a 10 cm line marked ‘no
pain’ to ‘worst pain imaginable’ and a moveable marker
was used, and patients were asked to position the marker at
a point on the line corresponding to the intensity of their
pain; a 100 mm numerical scale on the other side of the ruler
(not seen by the patient) allowed quantitative scores to be
documented at each time point.
A ‘lip numbness score’ was also recorded for each patient,
both pre-operatively and again at 30, 60, 90 and 120 min
post-operatively, using the following scale: 0 normal lip sensation, 1 tingling, 2 partly numb or 3 complete numbness,
in order to monitor the efficacy of LA administration during
the study.
Patients underwent a standardised anaesthetic administered by one consultant anaesthetist (IRF), whilst surgery
was carried out by two experienced surgeons (PJT and CBH)
working to an agreed protocol (Table 1).
The patients were randomly allocated into five treatment
groups (20 patients per group), each of which followed a different analgesic regimen (Table 2). Random permuted blocks
were used, with allocation made in theatre using opaque,
sealed, serially numbered envelopes. Groups 1, 2 and 3 received 75 mg of diclofenac sodium (Voltarol® ) orally with
bilateral inferior dental nerve LA block injections using 2%
plain lignocaine (2.5 ml each side) in varying pre- or postoperative combinations. Lignocaine without a vasoconstricTable 1
Standardised surgical and anaesthetic protocols
Surgical protocol

Bilateral impacted mandibular third molar teeth
‘Envelope’ muco-periosteal flap reflection
Bone removal with burs
Vertical tooth sectioning (if required)
Closure with resorbable sutures

Anaesthetic protocol

Induction with Fentanyl (1 g/kg) and
Propofol (2–4 mg/kg)
Muscle relaxation using Mivacurium
(0.15 mg/kg)
Nasal incubation with ‘polar’ tube (6.5 mm
males, 6.0 mm females)
Saline-moistened throat pack
Maintenance with N2 O, O2 + Sevoflurane
(1–4%)
Spontaneous respiration, using a CO2 absorber
No additional intra-operative analgesics

Table 2
Treatment groups
Group

Designation

Analgesic regimen

1

Pre V/Pre LA

Voltarol® 75 mg orally 45 min pre-op
GA
Bilateral I.D. Block LA (2% Plain
Lignocaine) prior to surgery

2

Pre LA/Post V

GA
Bilateral I.D. Block LA (2% Plain
Lignocaine) prior to surgery
Voltarol® 75 mg orally 45 min post-op

3

Post LA/Post V

GA
Bilateral I.D. Block LA (2% Plain
Lignocaine) immediately post
surgery
Voltarol® 75 mg orally 45 min post-op

4

Post LA

GA
Bilateral I.D. Block LA (2% Plain
Lignocaine) immediately post
surgery

5

Pre V

Voltarol® 75 mg orally 45 min pre-op
GA

tor was chosen to limit the expected local analgesic effect
to the immediate post-operative observation period, thus facilitating direct comparison of pre-and post-surgical LA efficacy. Groups 4 and 5 were designed to utilise only one of
the analgesic techniques: post-operative LA or pre-operative
diclofenac.
All patients were cared for by the day unit nurse coordinating their ambulatory care, and a record made of
the time of use of any additional (escape) analgesia; two
tablets of co-codamol (codeine phosphate 8 mg, paracetamol 500 mg per tablet) were available for this purpose.

3. Results
Ninety-six complete study records were available for analysis; four patients were excluded due to incomplete data
recording. Sixty-seven female and 29 male patients (age
range 17–38 years; mean 26.3 years) were thus recruited
into the study.
The ‘lip numbness scores’ confirmed efficacy of LA
administration. Pre-operative LA became less effective at
around 60 min post-operatively, whilst post-operative LA
was effective until approximately 90 min.
Fig. 1 shows that mean VAS pain scores recorded over
120 min for the five experimental groups all followed very
similar patterns, whilst Table 3 summarises VAS means computed from each patient over the 30–120 min post-operative
period. Comparison of means between treatments, using an
analysis of covariance, indicated there was no evidence of a
difference between treatment means (P = 0.72).
The means computed in Fig. 1 ignore when escape
analgesia was taken. Fig. 2 therefore shows the means
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Fig. 1. Mean VAS scores vs. time post-operation (min) for treatment
groups (uncorrected for use of escape analgesia).

Table 3
Mean VAS scores (30–120 min post-op)
Treatment

No. of patients

Mean VASa

Pre V/Pre LA
Pre LA/Post V
Post LA/Post V
Post LA
Pre V

20
20
19
18
19

50
51
55
47
53

a

Standard error of difference = 6.
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separately, by the time escape analgesia was taken. Those
taking escape analgesia at 30 min had rather higher VAS
values at the 30 min post-operative period than, for example, those not taking escape before 120 min. The pattern for
those taking escape at 90 min is unclear as few patients fell
into this group.
Table 4 lists the proportion of patients in each experimental group requiring escape analgesia and the median time
post-operatively to first use of escape analgesia; there was no
significant difference between treatments (chi−squared =
1.91, P = 0.75).
Table 5 shows the number of patients in each group versus the time of last recorded VAS prior to use of escape
analgesia.
Whilst there are no statistically significant differences between treatments, Pre V/Pre LA and Pre V patients exhibit
poorer results. In particular, a high proportion (0.74) of Pre V
patients required escape analgesia with a short median time
to analgesic use (50 min). Indeed, 12 out of the 15 Pre V patients using escape did so within the first 30 post-operative
minutes. In contrast, patients in the Post LA/Post V group
exhibited the lowest proportion requiring analgesia (0.53)
and the longest median time to first use escape (115 min).
Table 6 summarises mean VAS results at 24 h postoperatively (results available for only 88 patients). The
number of non-responders at 24 h was not significantly different between groups (P = 0.07) and analysis of variance
comparing the VAS scores revealed no difference between
the treatment groups (P = 0.65).

4. Discussion
The management of post-operative pain is of considerable importance in ambulatory surgery. Recent studies have
shown that 50% of patients experience pain for up to one

Table 4
Use of escape analgesia
Treatment

No. of
patients

No. using escape
analgesia <120 min

Proportion using
escape analgesia

Median time post-op to use
of escape analgesia (min)

Pre V/Pre LA
Pre LA/Post V
Post LA/Post V
Post LA
Pre V

20
20
19
18
19

13
13
10
12
14

0.65
0.65
0.53
0.67
0.74

65
85
115
95
50

Table 5
Number of patients using escape analgesia vs. time post-op
Time of last VAS before
escape analgesia (min)

All treatments

Pre V/Pre LA

Pre LA/Post V

Post LA/Post V

Post LA

Pre V

0
30
60
90
120

10
30
13
11
1

2
7
3
1
0

3
4
4
2
0

1
4
4
3
0

1
6
2
3
0

3
9
0
2
1
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Fig. 2. Mean VAS scores vs. time post-operation (min) for treatment groups (separated by time escape analgesia was taken).

week following third molar surgery, whilst a significant deterioration in quality of life has also been demonstrated during this period [9,10]. There is clearly a need to provide
improved pain control for such patients.
The purpose of this preliminary study was to investigate
the efficacy of differing peri-operative analgesic regimes for
day patients having bilateral mandibular third molar removal
under general anaesthesia. Utilising NSAIDs and LA in different, structured combinations (Table 2) together with a
codeine/paracetamol ‘escape’ we hoped to define an effective and practical analgesic regimen.
Daniels et al. [11] considered that the current standard of
care for alleviating acute pain after third molar surgery relies
principally upon NSAIDs or opioid/analgesic combination
products, whilst Seymour et al. [12] recently demonstrated
the efficacy of soluble aspirin compared with paracetamol
post-operatively.
Table 6
Mean VAS scores (at 24 h post-op)
Treatment

No. of
patients

No. of responders
at 24 h

Mean 24 h
VAS score

Pre V/Pre LA
Pre LA/Post V
Post LA/Post V
Post LA
Pre V

20
20
19
18
19

16
17
19
18
18

46
40
46
46
54

There are few studies in the literature which specifically
investigate different analgesic and/or local anaesthetic agent
combinations. Mellor et al. [13] carried out a direct comparison of pre-operative bupivacaine versus intra-venous
ketorolac in third molar removal, and found no significant
difference in post-operative pain scores. Campbell et al.
[14] noted that the combined use of pre-emptive analgesia
with bupivacaine, tenoxicam and alfentanil did not appear
to reduce post-operative pain experience.
We also found little evidence for the effectiveness of preemptive analgesia in our study, although there was a trend
(albeit statistically non-significant) for better post-operative
pain relief in patients receiving analgesic medication postoperatively, particularly when this was combined with postop LA (Table 4).
An obvious criticism of this conclusion is that the overall
pain experience may not be reduced but simply that the
onset of post-operative pain is delayed by the later administration of analgesics. This may be a significant problem
following ambulatory surgery when patients return home
before significant pain becomes apparent. In our project
we deliberately chose short acting 2% plain lignocaine to
facilitate the study, and it is interesting to note that those
groups receiving post-operative LA did in fact demonstrate
the longest times to first use of escape analgesia, although
overall showed no significant difference in pain experience
(Table 4).
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Pain is an inherently individual and complex sensation,
and difficulties arise in attempting to quantify and compare different patients’ pain experiences. There is no doubt
that oral day surgery patients consistently report pain and
swelling as significant problems following surgery, and that
better pain relief is an integral part of improving the quality
of care in ambulatory surgery [15].
It may be that by combining pre-operative analgesia, postoperative LA immediately upon completion of surgery, and
a further analgesic administered during the recovery period
we can enhance patients’ overall pain relief. Having defined
our research methodology during this pilot, we are currently
undertaking further studies in an attempt to elucidate the
best pattern of analgesic management for oral surgery day
stay patients.

References
[1] Joshi A, Snowdon AT, Rood JP, Worthington HV. Pain control after
routine dento-alveolar day surgery: a patient satisfaction survey. BDJ
2000;189:439–42.
[2] Thomson PJ, Rood JP. Pre-emptive analgesia reduces postoperative
pain experience following oral day case surgery. Ambulatory Surg
1995;3:107–10.
[3] Coulthard P, Haywood D, Asjad Tai M, Jackson-Leech D, Pleuvry BJ, Macfarlane TV. Treatment of postoperative pain in oral
and maxillofacial surgery. Br J Oral Maxillofac Surg 2000;38:588–
92.
[4] Meechan JG, Seymour RA. The use of third molar surgery in
clinical pharmacology. Br J Oral Maxillofac Surg 1993;31:360–
5.

221

[5] Thomson PJ, Joshi A, Rood JP. Investigation of pre-operative local
analgesia in the prevention of post operative pain following oral
surgery, 1994, personal communication.
[6] Thomson PJ, Joshi A, Rood JP. Pre- vs post-operative local analgesia
in oral surgery—testing the ‘pre-emptive analgesia’ hypothesis, 1996,
personal communication.
[7] Rood JP, Thomson PJ, Taylor G, Snowdon AT. Duration of local
anaesthetic blockade and ‘pre-emptive’ pain control for the surgical
removal of impacted third molar teeth, 1996, personal communication.
[8] Clark K, Voase R, Fletcher IR, Thomson PJ. Improving patient
throughput for oral day case surgery. The efficacy of a nurse-led
pre-admission clinic. Ambulatory Surg 1999;7:101–6.
[9] Savin J, Ogden GR. Third molar surgery—a preliminary report on
aspects affecting quality of life in the early postoperative period. Br
J Oral Maxillofac Surg 1997;35:246–53.
[10] McGrath C, Comfort MB, Lo ECM, Luo Y. Changes in life quality
following third molar surgery—the immediate postoperative period.
BDJ 2003;194:265–8.
[11] Daniels SE, Desjardins PJ, Talwalker S, Recker DP, Verburg KM.
The analgesic efficacy of valdecoxib vs. oxycodone/acetaminophen
after oral surgery. JADA 2002;133:611–21.
[12] Seymour RA, Hawkesford JE, Sykes J, Stillings M, Hill CM. An
investigation into the comparative efficacy of soluble aspirin and
solid paracetamol in postoperative pain after third molar surgery.
BDJ 2003;194:153–7.
[13] Mellor DJ, Mellor AH, McAteer EM. Local anaesthetic infiltration
for surgical exodontia of third molar teeth: a double-blind study
comparing bupivacaine infiltration with i.v. ketorolac. Br J Anaesth
1998;81:511–4.
[14] Campbell WI, Kendrick RW, Fee JP. Balanced pre-emptive analgesia: does it work? A double-blind, controlled study in bilaterally
symmetrical oral surgery. Br J Anaesth 1998;81:727–30.
[15] Thomson PJ, Fletcher IR, Briggs S, Barthram D, Cato G. Patient
morbidity following oral day surgery—use of a post-operative telephone questionnaire. Ambulatory Surg. 2003;10:122–27.

