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response to the Poswillo report may also have contributed to the
reductions in DGA services provided through General Dental Ser-
vices.3 However, the reduction may have been partly offset by an
increase in referrals to hospitals and the Community Dental Ser-
vices,4,5 since, despite the changes, a large review in the UK found
few problems in access to DGA in primary dental care.5

Socio-demographic variables such as geography, social back-
ground and culture are known to affect caries experience and dental
care.6–9 In the north of England, although disease levels were not
obviously associated with experience of DGA, socio-demographic
factors may have influenced access to and demand for services.2 Not
only may provision and use of services vary, but treatment provided
using DGA also differs. This may relate to differing need and also be
a result of differences in treatment planning among dentists work-
ing in the service.4

New guidance was issued in respect of general anaesthesia and
resuscitation by the General Dental Council in November 1998.
This includes standards for those administering the anaesthetic and
a requirement for written protocols to include appropriate arrange-
ments to ensure the immediate transfer of a patient to a critical care
facility when needed.10 These recommendations are likely to reduce
further the services provided through the General Dental Services
and increase the burden on secondary and tertiary referral centres,
at least in the short term. Greater use of alternatives may also serve
to change patterns of treatment through DGA with time. Informa-
tion about current use of DGA in differing centres is necessary if
changes are to be effectively monitored. 

The aims of this paper were to describe (at two contrasting cen-
tres) the provision of DGA for simple non-surgical extractions in
terms of the type of treatment provided, including the number of
primary and permanent teeth extracted, and the characteristics of
child patients attending, in terms of their age group and gender.
Further, to determine whether there were differences between
patients attending the two centres in their characteristics and the
treatment they received.

Information and method
Data used for this study related to the provision of dental general
anaesthesia (DGA) for child outpatients for purposes of simple
(non surgical) extraction of teeth at two centres: Eastman Dental
Hospital, London (Centre 1) and Rochdale, Lancashire (Centre 2).
The two centres provided available data but had not been selected in
any systematic way. The study represented an audit from records at
each centre. 

Referrals to Centre 1 are primarily from general dental practition-
ers and the community dental service. On referral, a paediatric den-
tist first evaluates each child and treatment plans are formulated
and agreed with parents, who sign a formal consent. Children are
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then assessed for fitness by an anaesthetist and, if appropriate, an
appointment is given for an outpatient dental general anaesthesia.
Only in cases of particular emergency do child patients have an
anaesthetic administration on their first visit to the centre.

As at Centre 1 referrals to Centre 2 come primarily from general
dental practitioners and from dentists working in the Community
Dental Services. At the time of the study, practice was that the parent
signed a formal consent, the referring practitioner completed and
signed a standard form and provided the patient with instructions.
The appointment for dental general anaesthesia was given by tele-
phone and the general health of patients was discussed at this time.
At Centre 2, on the appointed day, the anaesthetist undertook to
recheck the medical history and ensure that pre-operative instruc-
tions had been followed. The operating dentist carried out a dental
examination and checked the treatment plan made by the referring
dentist. If any change to the plan was proposed this was first dis-
cussed and agreed with the parents. If the dentist or anaesthetist
considered the child to be unfit for outpatient general anaesthesia at
the centre the visit was either deferred or the child re-appointed to
an in-patient dental list. 

Information for patients at Centre 1 was drawn from the anaes-
thetic register and collected by one individual (RDH). Data col-
lected were for children who received an out-patient general
anaesthetic during the 12-month period between 1.4.1996 and
26.3.1997. The information obtained included age, gender, num-
ber of teeth extracted (primary and permanent), and date of
extraction. Information for Centre 2 had been collected from
patient records of those children who received an outpatient DGA
during the period 1-4-1996 to 26-3-1997. The same information
was collected as for Centre 1. 

A total of 952 and 1,151 child patients had received treatment
under out patient general anaesthesia at Centres 1 and 2 respec-
tively. Information on age and/or teeth extracted was missing for 21
patients from Centre 1 and one from Centre 2. These patients were
excluded from the study; the final analysis included 931 patients

from Centre 1 and 1,150 from Centre 2. All analyses were under-
taken using SPSS (SPSS 7.5.1, 1997) and graphical output generated
by Microsoft Excel (Windows 1995) software.

Results
Of the 931 child patients receiving an anaesthetic at Centre 1, 488
were boys (52.4%) and 443 (47.6%) were girls. Of those receiving
treatment at Centre 2, 592 (51.4%) were boys and 558 (48.549%)
were girls. Age groups are listed in Table 1 and shown in fig. 1. At
both centres, children aged 5 to 9 years made up more than half of
the total (58% at Centre 1 and 59% at Centre 2.). Children aged 4 or
less made up almost a third (31%) of those at Centre 1 but there
were greater numbers of children aged 10 years or over among those
receiving DGA at Centre 2 (Fig 1). Differences in these age groups
were reflected in differences in mean age 6.2 (SD = 2.7) years at
Centre 1 and 8.2 (SD = 3.0) years at Centre 2, (t-test: P < 0.001).

Type of treatment
The numbers of patients having primary and permanent teeth
extracted at the two centres are shown in Table 2. At both centres,
more than three-quarters of patients having DGA during the study
period had only primary teeth removed. Very few had only perma-
nent teeth extracted. Fewer patients at Centre 1, 56 (6%) compared
with 187 at Centre 2 (16%) had permanent teeth extracted and few
at either centre had both primary and permanent teeth removed.

Table 1 Age groups of 931 patients having DGA in the Eastman Dental Hospital (Centre 1) and 1,150 patients having DGA through
Rochdale Community Dental Service (Centre 2) between 1.4.96 and 26.3.97 

0–4 yrs 5–9 yrs 10–14 yrs 15 + yrs Total

Centre 1 (Eastman Dental Hospital) 286 542 98 5 931
(31%) (58%) (11%) (< 0.1%) (100%)

Centre 2 (Rochdale Community Dental Service) 170  683  280  17  1,150
(15%) (59%) (24%) (< 0.1%) (100%)

0-4 yrs
29.4%

0-4 yrs
12.5%

15+ yrs
0.8%

15+ yrs
1.2%10-14 yrs

11.0% 10-14 yrs
25.3%

5-9 yrs
58.8%

5-9 yrs
61.1%

Centre 1 Centre 2
Fig. 1 To show the
proportions of child
patients in differing age
groups having
extractions under dental
general anaesthesia at
Eastman Dental Hospital
(Centre 1) and in the
Community Dental
Service in Rochdale
(Centre 2) during a 
1-year period

Table 2 Number (%) of patients having primary and permanent
teeth extracted in the Eastman Dental Hospital (Centre 1) and
Rochdale Community Dental Service (Centre 2)

Type of teeth extracted Centre 1 Centre 2
Primary teeth only 842 (90.4%) 894 (77.7%)
Permanent teeth only 56 (6.0%) 187 (16.3%)
Primary and permanent teeth 33 (3.5%) 69 (6.0%)

Total 931 (100%) 1,150 (100%)
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(χ2-test: P < 0.001). At both centres, the majority of children aged 
9 years or less had primary teeth only extracted. The mean, median
and range in numbers of primary and permanent teeth removed,
for those having that type of extraction, are shown in relation to age
and Centre in Table 3.

0–4-year-old children On average, 0–4-year-old children attend-
ing Centre 1 for DGA had 5.4 (SD = 3.2) primary teeth extracted. 
Values ranged from 1 to 14 teeth with 38 children (13%) having 10
or more teeth removed. At Centre 2, the range of values was similar,
at 1–13 but the mean number of primary teeth extracted per child
was 3.3 (SD = 2.2), more than 2 teeth fewer. Furthermore, fewer
children (5; 3%) had 10 or more teeth extracted. Numbers of extrac-
tions were not normally distributed, and the Mann Whitney U test
was used to test for statistical significance (Mann Whitney U test:
P < 0.001).

5–9-year-old children At Centre 1, among 5–9-year-old children
who had primary teeth extracted, between 1 and 14 teeth per child
were removed, with a mean of 5.4 teeth (SD = 2.9). Sixty-one 
children (11% of those aged 5–9 years) had 10 or more teeth
extracted. The range in number of extractions was the same at
Centre 2 but the average per child was just over half that at Centre
1 (2.9; SD = 2.0). At Centre 2, 8 patients (1%) had 10 or more teeth
removed. Fewer children at Centre 1 had permanent teeth
extracted but for those who did, more teeth per child were
removed than at Centre 2: 2.7 (SD = 1.3) at Centre 1 and 1.8
(SD = 1.0) at Centre 2 (Mann Whitney U tests: P < 0.001 for pri-
mary teeth; P < 0.05 for permanent teeth).

10–14-year-old children The pattern seen in numbers of teeth
extracted at the two centres for younger children was also evident in
10-14-year-old children but was less marked. Numbers of primary
teeth extracted (for those who had primary teeth removed), was
greater among those having DGA at Centre 1 (3.7; SD = 3.1), than at
Centre 2 (2.8; SD = 1.9). The median number of permanent teeth
removed at each centre was 4, the range was greater at Centre 2, but
the mean number of teeth removed was higher at Centre 1. 
Differences in numbers of teeth extracted were not statistically sig-
nificant for primary teeth but attained significance for permanent
teeth (Mann Whitney U test: P < 0.05).

Discussion
This investigation of dental services was carried out on data from
two centres providing DGA, one in the North of England and one in
London. As well as being in different regions the centres also dif-
fered in their place within service provision, Centre 1 representing a
dental teaching hospital centre and Centre 2 a community-based
service. Both were similar however in providing a service for
patients referred by general dental practitioners and by dentists

working in the Community Dental Services. Both were dedicated
almost entirely to treatment of child patients and results showed
that both centres served a spectrum of patients in terms of age and
ethnic background.

As has been evident in previous studies, a high proportion of
patients receiving DGA at the two centres was aged 9 years or
less.4,11 It was of note that children aged 0–4 years made up a much
smaller proportion of those from Centre 2 but children aged 10
years or more made up a higher proportion. The difference in 
numbers of the older children is likely to relate to orthodontic
extractions. Extractions for orthodontic purposes are not always an
indication for DGA and policy at Centre 1 is that patients should
have these carried out with local anaesthesia, with the addition of
inhalational sedation if necessary.

A greater number of primary teeth per child were extracted in
Centre 1. As an example, children aged 5-9 years, (the largest
group), had an average of more than 5 primary teeth extracted
whereas the equivalent value for children attending Centre 2 was
less than 3 teeth per child. This difference between Centres in 
numbers of teeth removed was apparent for all age groups and may
reflect variations in referrals and/or in treatment planning. Thus it
may be in part a consequence of selective referrals — children
requiring single tooth extractions may, for example, be encouraged
to have this carried out using local anaesthesia. Treatment planning
may also be more radical at Centre 1. General anaesthesia is not
without risk and current thinking would appear to encourage more
radical treatment planning to reduce repeat general anaesthetic
administrations.12 Incorporation of orthodontic treatment plan-
ning, with planned balancing and compensating extractions, may
also result in larger numbers of teeth being removed at a single
administration.

In contrast to the increase seen at the end of the 1980s,4,11 there
had been a decline in numbers treated at Centre 1. DGA had been
provided for, on average, 5.7 child patients compared with 9.5 per
day in 1990/91. During the 1990s, specialist centres for DGA have
been opened in several areas. These have been reported to affect
numbers of DGA administrations in some areas and may also
have influenced numbers at Centre 1. Changes in health service
management with greater restriction on referrals may also have
influenced the numbers of patients treated. Greater use of alter-
natives, such as inhalational sedation, may also have helped to
reduce numbers. Alternatives to attendance at Centre 1, either in
the form of other DGA services or through alternative forms of
treatment may have been made more attractive by having to
attend twice for administration of DGA. All patients have an
anaesthetic assessment at their first attendance and are offered an
appointment for the DGA administration, effectively doubling
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Table 3 Primary and permanent teeth extracted in the Eastman Dental Hospital (Centre 1) and Rochdale Community Dental Service
(Centre 2) by age

Primary teeth Permanent teeth

0–4 yrs 5–9 yrs 10–14 yrs 5–9 yrs 10–14 yrs
Centre 1 Centre 2 Centre 1 Centre 2 Centre 1 Centre 2 Centre 1 Centre 2 Centre 1 Centre 2

n 286 170 542 683 98 280 542 683 98 280

No. (%) of patients 286 170 537 664 51 128 15 44 70 195 
having extractions (100%) (100%) (99.1%) (97.2%) (52.0%) (45.7%) (7.7%) (6.4%) (71.4%) (69.6%)

Mean number (SD) 5.4 3.3 5.4 2.9 3.8 2.8 2.7 1.8 3.3 2.9
extracted per child (3.16) (2.23) (2.88) (1.99) (3.10) (1.94) (1.35) (0.99) (1.09) (1.34)

Median number 5 3 5 2 3 2 2 2 4 4
extracted

Range in number 1–14 1–13 1–14 1–14 1–12 1–12 1–4 1–4 1–4 1–8
extracted
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the cost to families. This may have the advantage of discouraging
inappropriate use of DGA ‘on request’ but have the drawback of
reducing accessibility in some cases. 

The age profile of those attending Centre 1 was very similar to
that seen previously at the same centre, with almost a third of the
patients being aged less than 5 years,4,11 but average numbers of
teeth removed were higher. Children under 9 years had, on average,
more than 5 teeth removed, in comparison to the average of 3.9
recorded in a previous study at the same Centre.4 DGA may con-
tinue to be of particular value for children who are too young to tol-
erate treatment using local anaesthesia, even with the addition of
inhalational sedation, and for those with severe and extensive forms
of caries, including rampant caries. It has been shown that preva-
lence of this form of the disease in the area of Centre 1 has changed
little since the mid-1980s.13

It may be concluded that there were differences between the 
centres in the characteristics of patients treated and in the nature of
treatment provided. Differences in treatment may have been related
to treatment philosophy and policy at the centres at least as much as
to differences in the populations served. New recommendations
from the General Dental Council are likely to have profound effects
on all DGA services; specialist services such as the two included in
this study will face increasing demand and the pattern of service
they provide is likely to change as a result. Alternatives may become
more widely available but it is important that services continue to be
available for children who need them. It will be important to moni-
tor the role of these services in response to the new recommenda-
tions in order to assess their impact on access and use of DGA for
young children. 

The authors are grateful to A J Doyle, Specialist in Dental Public Health. 
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