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Objective. To investigate the number of children
who subsequently required further dental general
anaesthesia (DGA) following the baseline DGA for
exodontia in 1997 over the next 6 year period,
and identify any common factors related to these
repeat DGAs.

Design. A retrospective longitudinal analysis.
Materials and methods. Records from a UK teach-
ing hospital for patients who had extractions
under DGA within the calendar year of 1997 were
identified and analysed. The individual’s demo-
graphic details, reasons for the baseline DGA,
teeth extracted, number of subsequent DGAs, the
reasons for repeat DGA and finally any episodes
of pain and/or infection after 1997 were recorded.
Results. During 1997, a total of 484 children with
mean age of 6.35 (ranged between 1 and 16 years)
received a DGA for exodontias. The most common

reason for the exodontias carried out at this base-
line DGA was dental caries and mean number of
exodontias was 4.24. Of the total study population
8.9% subsequently had at least one unplanned
repeat DGA, with dental caries being a factor in
84% of the cases. Of the subsequently extracted
teeth 71.9% were caries free or unerupted at the
time of the initial DGA. Of the children who had a
repeat DGA, 61% had experienced at least one epi-
sode of pain and/or infection subsequent to the first
episode of DGA. The pattern of the child’s atten-
dance and the recorded experience of oral pain and
infection after the baseline DGA in 1997 were vari-
ables proved to be strongly associated with the risk
of having an unplanned repeat DGA, with the chil-
dren who were irregular attenders having a four
times increased risk.

Conclusions. Two common factors were identified
which might predict the potential for a child
requiring a repeat DGA; irregular attendance and
oral pain and infection.

Introduction

There is still a high prevalence of dental car-
ies in the child population (40% or more of
5-year-olds) in most parts of the UK. Despite
improvements in children’s dental health and
development of alternative treatment modali-
ties', many children still require dental treat-
ment under general anaesthesia.

There have been a number of initiatives
and changes in regulations, over the past two
decades in UK, which have aimed to reduce
or eliminate the use of unnecessary DGA.
Recently the Department of Health? recom-
mended that DGA should be undertaken only
when absolutely necessary. Many studies
have analysed patient records to identify rea-
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sons for referral and the need of DGA*™. In
addition, the quality of the treatment pro-
vided under DGA has been investigated® 2.
The outcome for children who received
exodontia under DGA, however has been
examined in relatively few studies®*'*'°.

Few have investigated the reasons for these
repeats. In one such study, children who
experience extractions under DGA before
their fourth birthday were found to have a
high risk of having a repeat GA within a
short period of time'®.

It has also been reported that the pattern of
the child’s attendance following the DGA can
play a significant role in the risk of a repeat
DGA'"'77'? " Furthermore, the episodes of
oral pain and infection a child may experi-
ence is a sizable problem and has substantial
consequences for the children and their fami-
lies**2. Previous studies, however do not
appear to report on the episodes of pain and
infection and the dental treatment received
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under LA and GA in the years following the
administration of a DGA.

Therefore, it seemed appropriate to carry
out a study to investigate the number of chil-
dren who subsequently required a further
dental general anaesthesia (DGA) following
the baseline DGA for exodontia, the reasons
for these repeat DGAs, and identify any com-
mon or potentially predictive factors.

Materials and methods

The study was approved by the Research Eth-
ics Committee. Study data was collected using
a retrospective longitudinal record analysis.

Study population

The study population consisted of all paediat-
ric dental patients who had received a DGA
on the Day Case Unit at Leeds Dental Insti-
tute (LDI) during the calendar year of 1997.

The criteria for the inclusion of a child in the

study group were; aged between 0 and

16 years and having received DGA for extrac-

tions only.

The information collected from the Day
Case Record Book included the date of the
baseline DGA carried out in 1997, the date of
birth at the time of baseline DGA, the teeth
that were extracted and the total number of
exodontias.

The dental records for the 6 years following
the baseline DGA episode for each child in
the study were reviewed and the following
data was collected and recorded in a SPSS®
file (Statistical Package for Social Sciences) as
shown in Table 1.

In addition to the information presented in
Table 1, the following data was collected from
the dental records:

e The cause and the timing of oral pain or
infection subsequent to the baseline DGA
was identified. From this the interval was
calculated for each episodes of pain and
infection.

e The diagnosis of the cause of oral pain
and/or infection was recorded. If the epi-
sode was tooth related, the tooth involved
was identified and its status at the time of
the baseline DGA in 1997 was determined

© 2010 The Authors

Repeat GA - a 6-year follow up 127

Table 1. Data collected from the dental records.

e Age (in years, according to the child’s last birthday at the date
of the DGA in 1997), gender and medical history.

e Number of DGAs prior to the baseline DGA in 1997.

e Date, reasons and treatment carried out under the DGA in
1997.

e The nature and timings of any records oral pain and/or
infection subsequent to the baseline DGA in 1997.

e Date and nature of follow-up treatment under Local Analgesia
(LA) or Sedation (RA) or DGA provided at LDI after the date of
the baseline DGA up to 31st of December 2003 and status of
the teeth subsequently treated, as charted at the pre-GA
assessment in 1997.

e The date of any further DGAs recorded after the baseline DGA
until 31st of December 2003.

e Treatment received under any repeat DGA and status of the
teeth treated, as charted at the pre-GA assessment
appointment in 1997.

from the dental charting carried out prior
to the DGA in 1997.

e The pattern of the patient’s attendance at
LDI following the baseline DGA, were
recorded.

Intra-examiner reproducibility

Intra-examiner reproducibility?> was esti-
mated with Kappa statistics for categorical
variables and with Bland-Altman plots for
continuous variables. A random selection of
5% of patient’s personal identification num-
bers was performed, with the use of SPSS®
package.

Statistical analysis

Descriptive statistics were used. Difference in
means was calculated for the variables that
were normally distributed. A Confidence In-
terval of 95% of the medians and difference
in the medians was used for the variables that
were non parametric**,

Results

Review of hospital records identified 484 chil-
dren who had received DGA during 1997, of
which 85.1% (412) did not have any record
of previous DGA. Out of the total of 484 chil-
dren 52 subsequently received at least one
further DGA following their DGA in 1997. Of
these, nine were planned to have a repeat
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DGA for restorative treatment under GA and
received this withinl2 months of their
baseline DGA in 1997. After exclusion of
the planned DGA repeat procedures the
unplanned repeat rate for the total group was
8.9%.

The interval between the DGA in 1997 and
the repeat DGAs ranged from 1 to 77 months
for the 1st repeat DGA and 20 to 78 months
for the 2nd repeat DGA. Figure 1 shows the
number of children who had a repeat DGA
and the interval between the DGA in 1997
and the first repeat.

Treatment provided at the repeat DGAs

Child outcome. A total of 43 children required
at least one further DGA which was
unplanned. Of these 22 were caries free at
the time of their DGA in 1997. Out of the
remaining 21 who did have caries at the 1997
DGA, 10 were initially planned for restorative
care at LDI under LA, 5 were referred to
GDPs and 6 had teeth charted as carious
where no plan was recorded for their subse-
quent management.

Extraction was the most common treatment
provided under the unplanned repeat DGAs.
Mean number of extractions per child at repeat
DGAs was 4.4 (95% CI: 3.7, 5.2) at the first
repeat and 4 (95% CI: 2.4, 4.0) at the second
repeat DGA. The mean number of teeth
restored at the first repeat was 0.4 (95% CIL:
—0.7, 0.8) and 0.75 (95% CI: —1.6, 3.1) at the
second repeat DGA.

The majority of the repeaters had extrac-
tions of both primary and permanent teeth at
the unplanned repeat DGAs. Twenty children
had both primary and permanent teeth
extracted, 10 had only permanent teeth and
13 only primary teeth extractions. It is inter-
esting to note that 26 children had at least
one-first permanent molar extracted during
the repeat DGAs and only five children
received restorative treatment.

Tooth outcome. In total 207 teeth were
extracted and 26 teeth were restored during
the unplanned repeats. The majority of the
teeth (174 of 233 teeth) treated during the
unplanned repeats were recorded as caries

free or unerupted at the time of the DGA in
1997. The dental status of the teeth at the
time of the initial DGA in 1997 subsequently
treated under GA is presented in the Fig. 2.
The most commonly recorded dental condi-
tion related to the repeat DGAs was dental
caries (Fig. 3).

Characteristics of the unplanned repeaters

In total 43 children had unplanned repeats.
Of these repeaters 16 were 4-years-old or
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Fig. 1. Number of children who received a repeat DGA and
the interval between the DGA in 1997 and the 1st repeat
DGA. *Of these 18 repeats during the first year following
the DGA in 1997, 9 were planned repeat DGAs.
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Fig. 2. Status at the time of the DGA in 1997 of the teeth
subsequently restored and extracted under the repeat DGAs.
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Fig. 3. Dental conditions related to the provision of
subsequent DGAs.
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younger at the time of the DGA in 1997.
With regards to the previous DGA experi-
ence, five children had one previous DGA
prior to the initial DGA in 1997 and one child
had two previous DGAs. Four of the
unplanned repeaters had a single tooth
extraction during the DGA in 1997. Five of
the unplanned repeaters had subsequently
attended at LDI regularly for further dental
treatment.

Thirty two of the unplanned repeaters were
recorded as having experienced oral pain and
infection subsequent to the completion of the
initial DGA in 1997. In 18 cases the tooth,
which caused the pain and infection had
been charted as carious at the time of the
DGA in 1997. Treatment had been planned
for 10 of these children. For the remaining
eight cases minimal occlusal caries was the
common feature. Finally, for three of the
unplanned repeaters treatment had been
attempted under LA with use of inhalation
sedation (IHS).

The relative risk (RR) of an individual child
requiring a repeat DGA was assessed as
shown in Table 2. The independent variables
tested were the following: gender, age youn-
ger than 4 years at the DGA in 1997, previ-
ous DGA experience, single tooth extractions,
extractions of anterior primary teeth only,

Table 2. Relative risk (RR) of having an unplanned repeat
DGA.

95% Cl
Independent variables RR Lower Upper
Male/female 0.98 0.56 1.73
4-years-old or younger at the 1.64 0.85 3.15
DGA in 1997
Other than fit and well i.e., 1.33 0.72 2.43
mild asthma
Previous DGA experience at 0.93 0.40 2.12
the initial DGA in 1997
Single tooth extractions 1.73 0.67 4.48
Extractions of the anterior 1.05 0.34 3.24
primary teeth only
Extractions of posterior 0.95 0.30 2.93
primary teeth only
Irregular attendance at LDI 4.43 1.63 12.03
Experience of pain and/or 17.20 9.10 32.51

infection subsequent to
DGA in 1997
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extractions of posterior primary teeth only
and experience of pain and infection after the
DGA in 1997. It was demonstrated that a
child who received a DGA when he/she was
4 years-old or younger had a 64% increased
risk of an unplanned repeat DGA compared
with an older child and having only one
tooth extracted under GA increased the risk
of a repeat by 73%.

None of the above results were however
statistically significant. There were only two
independent variables, which gave a statisti-
cally significant result, which were: the pat-
tern of the child’s attendance at LDI; the
recorded experience of oral pain and infection
after the DGA in 1997. These two variables
proved to be strongly associated with the risk
of having an unplanned repeat DGA, with
the children who were irregular attenders
having a four times increased risk.

Discussion

This paper has focused on identifying any
common factors amongst the children who
had a repeat DGA within the following
6 years of a baseline DGA procedure at a UK
teaching hospital. This study showed an over-
all unplanned repeat rate of DGA of 8.9%.

The results of this study on DGA repeat rate
over 6 years appears to be similar to most of
the previous studies'>**7. There are only
two studies, which reported a repeat rate
higher than 11.5% both showing a 17%
repeat rate over a relatively short period. The
first is the study by Almeida et al.?®, who
investigated the outcome of comprehensive
treatment under GA of children with Early
Childhood Caries in USA with a mean age of
3 years. Children receiving a first DGA when
very young are recognised to be at a higher
risk for repeat DGA*°. The second study is by
Keniry'?> which was carried out much before
the recent guidance, when a more liberal
approach to the administration of DGA
existed.

A better outcome over 5-6 years has been
reported by two other studies. First of all, Rule
et al. reported a repeat rate of 3.5% over
6 years’°, however, the authors reviewed only
36% of their study group, therefore this
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outcome should be carefully interpreted. Sec-
ondly, Thompson®' reported in New Zealand a
repeat rate of 4.2% over 5 years, for children
with a mean age of 5 years, who received
extractions and restorations under GA. The
authors attributed this outcome to the univer-
sality of access to School Dental Service, which
is able to provide follow-up dental treatment,
rather than any differences in incidence of
caries, when compared with the UK child
populations. We cannot, however overlook the
fact that in New Zealand water fluoridation is
widespread’".

In this study the median interval between
the initial DGA in 1997 and first repeat was
22 months, which is in agreement with the
study by Harrison and Nutting'”. The results
of another study in USA*? showed a slightly
longer mean interval of 2.1 years between
repeat DGAs. This study, however reported
the outcome of full mouth rehabilitation
under GA.

In the current study treatment provided
during the repeats was mainly extractions.
The majority of repeats was to treat new dis-
ease and was probably unavoidable at the
planning stage, since 72% of the teeth
extracted were recorded as caries free,
restored or unerupted at the time of the DGA
in 1997.

Of the unplanned repeaters (43), just over
half (22) probably could not have been antici-
pated at the planning stage, as these children
developed new dental disease subsequent to
their first DGA. In some instances this was
new caries, which might potentially have
been prevented by more effective post GA
preventive follow-up and support. For others
the new disease was related to disease in
teeth that were unerupted at the time of
planning their first DGA. Examples included
several children presenting at a later stage
with conditions such as MIH affecting their
previously unerupted first permanent molars.
For these, the subsequent need for repeat
DGA may have been impossible to predict.

Of the remaining unplanned repeats
(21/43) caries was left untreated at the first
DGA. For the majority of these children, (15)
subsequent treatment had been planned, but,

it seems, was not successful in avoiding fur-
ther DGA. In many cases this was possibly
related to unreliable post-DGA attendance for
follow-up care; however, six of the repeaters
included in their extractions teeth which
were recorded as carious at the time of the
DGA in 1997 but no plan for restoring them
had been recorded. Harrison and Nutting'’
reported that new caries accounted for only
15% of children attending for repeat DGA.
This implies that 85% of their repeaters had
caries left untreated at the first DGA, which is
a far higher proportion than in the current
study. This could reflect the aggressive
approach to treatment planning (i.e., usually
planning extraction or treatment of ALL cari-
ous teeth under the one GA) adopted in
Leeds, which Harrison and Nutting'” advo-
cated in their paper.

Nearly half of the unplanned repeaters in
the current study subsequently had records
supporting irregular attendance. Irregular
attenders had a four times increased risk of
having a repeat DGA. Landes and Bradnock
reported that 25% of the children who were
referred for exodontia under DGA had
attended their dentist only when they were
in pain'®. Furthermore, Sheller et al. reported
that only 7% of the repeaters returned for a
follow-up visit versus 43% of those children
who received only one DGA for dental treat-
ment?®. This suggests parental motivation
may be a factor in influencing repeat
DGA, and that these patients require pro-
active dental follow-up and support following
DGA.

Conclusion

Two common factors were identified which
might predict the potential for a child requir-
ing a repeat DGA; the pattern of the child’s
attendance at LDI and the recorded experi-
ence of oral pain and infection. Finding
effective strategies to encourage regular atten-
dance and targeting resources to educate at
risk patients and their parents in prevention
of dental disease still remains the key issue in
addressing the circumstances leading to repeat
DGA.
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What this paper adds

e The unplanned repeat rate in the current study (8.9%)
was similar to that reported by previous studies.

e The majority of the repeat DGAs were probably
unavoidable at the planning stage, since they were to
treat newly developed dental disease.

Why this paper is important to paediatric dentist

e More aggressive planning of extractions at the diag-
nostic stage is important in reducing the proportion of
DGA repeats.

e This paper highlights the importance of active follow-
up and education of the parents and children regard-
ing dental disease prevention to reduce the number of
children requiring repeat DGA.
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