
© 2007 Nature Publishing Group 

RESEARCH

Is intravenous conscious sedation for surgical 
orthodontics in children a viable alternative to 
general anaesthesia? – a case review 
M. L. Dorman,1 K. Wilson,2 K. Stone3 and L. F. A. Stassen4

Aim  The aim of this case review was to describe the use of local 
anaesthesia (LA) and intravenous conscious sedation (IVCS) as a 
safe and effective means of managing patients requiring surgical 
orthodontic procedures as an alternative to general anaesthesia (GA) 
in children between the age of 11 and 15 years.
Main outcome measures  1) Whether treatment was completed, 
partially completed or not completed; 2) assessment of physiological 
parameters to verify safety profi le of the technique.
Methods  Records were reviewed retrospectively for all patients 
included in the series undergoing planned surgical orthodontic 
procedures between January 2001 and January 2004 under IVCS. All 
patients had been pre-assessed and deemed to be of suffi cient mental 
and physical maturity to be treated with IVCS. Written informed 
consent was gained from patients and their parents/guardians with 
full discussion of the alternative pain and anxiety control methods 
available including GA. All cases were undertaken by experienced SAS 
grade surgeons assisted by two dental nurses holding the certifi cate in 
dental sedation nursing and their recovery was supervised by registered 
general nurses. Patients were clinically monitored throughout together 
with continuous pulse oximetry and intermittent recording of non inva-
sive blood pressure and pulse at 10-15 minute intervals. Patients were 
reviewed post operatively and any complications or comments noted.
Results  Over a three year period a total of 107 patients underwent 
surgical procedures to aid orthodontic treatment, 28 (26%) under IVCS 
and 79 (74%) under GA. Twenty-fi ve out of 28 patients in the IVCS 
group successfully completed all of their planned treatment.

Conclusions  Based on this case series, IVCS would appear to offer a 
safe and effective alternative to GA for this group of patients providing 
they are selected and managed by an appropriately trained team in a 
suitable setting. Further prospective evidence is needed if IVCS is to be 
recommended for general dental treatment in patients under the age 
of 16 years.

BACKGROUND
There is a current lack of defi nitive guidance relating to 
orthodontic extractions as regards to use of general anaes-
thesia (GA),1-3 although the British Society of Paediatric 
Dentistry (BSPD) are currently considering this. At present 
however, most centres still allow the use of GA for more dif-
fi cult extractions including impacted canines and fi rst molars 
if local anaesthesia (LA) or sedation is not deemed suitable.1-5

The technique chosen for patient management should be the 
most appropriate and least interventional means of anxiety 
relief for the individual patient.4,6 In general this should be the 
simplest suitable technique, and LA with conscious sedation 
used where it is considered more clinically appropriate. Over 
recent years there has been a general shift away from GA for 
the management of third molars and it seems logical in appro-
priate circumstances to apply this to surgical orthodontics, a 
similarly unpleasant procedure.

Current guidelines limit the use of intravenous conscious 
sedation (IVCS) in under 16 year olds,4-6 however a wide range 
of dentists and medically qualifi ed sedationists provide treat-
ment for this age group using various IVCS techniques.7-13 
Recent research into the use of IVCS in children has shown it 
to be a safe and effective technique in 12-16 year olds.7-10 This 
is demonstrated well in the randomised controlled clinical trial 
carried out by Wilson et al.8 who compared the use of IVCS 
with midazolam against inhalational sedation for orthodontic 
extractions in 12-16 year olds. As well as demonstrating the 
technique’s effi cacy, it also highlighted the inherent amnesic 
effects of midazolam which is obviously a bonus for this par-
ticular group of patients. Current sedation guidelines4,14 limit 
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• Adds to the evidence for the use of intravenous conscious sedation (IVCS) as an 
alternative to general anaesthesia for children.

• IVCS in children under the age of 16 should only be provided by appropriately trained 
teams in a suitable setting.

• Further research is required if IVCS is to be safely applied outside the hospital and 
specialist clinic settings.
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IVCS in under 16 year olds to a minority of cases – surgical 
orthodontics would seem a reasonable group to which to apply 
this caveat. It would also be in the child’s best interests to select 
patients for IVCS for such procedures, rather than restrict its 
use to those who have failed to cope with inhalational sedation 
or automatically list them for a GA.

AIMS
To carry out a case review of patients treated using IVCS to 
ascertain the safety and effectiveness of the technique for 
undertaking surgical orthodontic procedures such as extrac-
tion or exposure of impacted maxillary canines in appropriately 
selected patients under the age of 16 years as an alternative to 
general anaesthesia (GA).

To provide further evidence to support the use of IVCS where 
appropriate in children, rather than the current rather arbi-
trary cut-off of 16 years of age particularly in those patients 
for whom GA would be the only alternative.

METHOD
The records were reviewed retrospectively for all patients 
included in the series undergoing planned surgical orthodontic 
procedures undertaken by experienced surgeons (a staff grade 
– MD, and an associate specialist – KS) between January 2001 
and January 2004 under IVCS at Sunderland Royal and South 
Tyneside District General Hospitals. All patients were classed 
as day surgery cases and were undertaken in the respective 
out patient departments. The data was entered into a Micro-
soft Excel spread sheet for analysis. Data included: hospital 
number, age, sex, number of treatment visits, justifi cation for 
sedation, American Society of Anesthesiologists (ASA) grade, 
drug used, dose, treatment undertaken, body mass index (BMI) 
and any comments at time of surgery or post operatively relat-
ing to cooperation and physiological parameters including any 
need for supplemental oxygen or signifi cant change in blood 
pressure. All patients had been pre-assessed by either MD or 
KS and deemed to be of suffi cient mental and physical matu-
rity to be treated with IVCS. The assessment included measure-
ment of blood pressure and pulse and, after November 2002, 
weight, height and assessment of BMI (the latter were intro-
duced into the department protocol at that time). All patients 
were classifi ed as ASA grade I or II (with some grade I patients 
being upgraded to grade II related to their young age). Writ-
ten informed consent was gained from patients and their par-
ents/guardians with full discussion of the alternative pain and 
anxiety control methods available including GA.

The subjects presented represent a series of patients who 
with their parents elected to undergo their planned treatment 
under IVCS due to either the degree of diffi culty of the proce-
dure, their anxiety or a combination of the two (rather than GA 
which would otherwise be the modality offered to this group of 
patients by consultant colleagues for such procedures). Ethical 
approval was not sought as the technique was already offered 
in the hospital departments and there was no randomisation 
of patients. Pre-operative instructions were provided verbally 
and in writing including the requirement for a suitable escort 
and taking a light meal up to two hours before their appoint-
ment time in keeping with current best practice.4 EMLA topical 
anaesthetic cream was offered to all and applied at least one 
hour pre-operatively by their parents.

All cases were undertaken by MD or KS assisted by two 
dental nurses holding the certifi cate in dental sedation nurs-
ing and their recovery was supervised by registered general 
nurses. Patients were clinically monitored throughout together 
with continuous pulse oximetry and intermittent record-
ing of non invasive blood pressure and pulse at 10-15 minute 
intervals. Patients were reviewed post-operatively and any 
complications or comments noted.

Outcome measures were twofold: fi rstly, whether treatment 
was completed, partially completed or not completed and sec-
ondly, assessment of physiological parameters to verify safety 
profi le of the technique.

RESULTS
Over the three year period, a total of 107 patients underwent 
surgical procedures to aid orthodontic treatment. Twenty-eight 
patients were treated with IVCS during the study period (26%) 
and 79 patients under GA (74%). Data collected on individuals 
under IVCS is summarised in Table 1.

All patients were conscious (able to respond to verbal com-
mands) throughout the procedure after titration to an appropriate 
end point, in accordance with the SDAC defi nition of conscious 
sedation.4 All patients remained stable in respect of their physi-
ological measures closely equating to baseline values.

Figure 1 illustrates the breakdown of patients on the basis 
of cooperation. Twenty patients were reported to have been 
co-operative and coped well with the planned procedure. Five 
patients became tearful during the procedure but all planned 
surgery was completed.

In three cases it was not possible to complete all the planned 
treatment. In one case the safe upper limit of local anaesthetic 
(LA) was reached after exposure of the impacted 13 and upper 
arch extractions. The patient subsequently attended their general 
dental practitioner for routine LA extraction of 35 and 45. In the 
second case the patient, a 13 year old girl, was too distressed on 
the day of surgery to allow cannulation (she was considered suit-
able and cognisant for IVCS at her assessment visit) and was re-
listed for treatment under GA. In the fi nal case, a 13 year old boy 
attending for extraction of an impacted 13 and 36, the latter was 
removed but the former was found to be so high that the risk of 
iatrogenic damage to adjacent teeth outweighed the benefi ts. The 
tooth was therefore left in situ. The patient coped well through-
out and had no recollection of the surgery at follow up.

Figure 2 illustrates the breakdown of patients on the basis of 
procedure. A variety of surgical procedures were included, but 
all involved impacted teeth and the raising of a mucoperiosteal 
fl ap or diffi cult extractions. Sixteen cases involved exposure 
of impacted canines, 15 palatal and one buccal. Seven cases 

Table 1  Breakdown of data for IVCS group (n = 28)

Average age 13.8 (range 11–15) years

Female to male ratio 22:6

Justifi cation for sedation:

To avoid GA
For anxiety related to surgical procedure

24
4

Dose range for IV midazolam 1.5–7 mg

Weight range (if recorded) 38–77 kg

BMI range (if recorded) 19–32
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involved the surgical removal of maxillary canines and other 
teeth (in one case the extraction was abandoned because of 
the depth of impaction as described above). Three patients 
required extraction of other teeth; these included a mesiodons 
supernumerary requiring a palatal fl ap to gain access, surgical 
removal of 36 (this case was included as the patient was origi-
nally listed for exposure of 13 but the patient refused ortho-
dontics therefore the asymptomatic tooth was left in situ) and 
extraction of palatally impacted 15 and 25.

The fi nal cases involved exposure of other teeth; an upper 
central incisor obstructed by a supernumerary and a palatally 
impacted fi rst premolar.

DISCUSSION
The number of cases included in this cases series was limited 
due to concerns raised locally in paediatric circles in relation 
to the setting and experience needed for the treatment. This 
resulted in discussions and subsequent agreement between the 
treating clinicians, department of paediatrics and the depart-
ment of anaesthesia. The result was a modifi cation to the 
standard pre-assessment and treatment monitoring sheets to 
include elements relating to the Climbié report14 and formali-
sation of the departmental protocol. Twenty-fi ve cases success-
fully completed all the planned treatment under IVCS. In a 
further two cases the sedation itself was successful but not all 
the planned treatment was undertaken relating to the planned 
surgery or number of extractions originally listed in a single 
visit. In all cases the surgery was undertaken by two experi-
enced sedationists and surgeons, refl ecting the nature of the 
surgery and in keeping with current guidance.

Pre-operatively, all remained cardio-respiratory stable; 
blood pressure remained within normal limits with good oxy-
gen saturation and no requirement for the use of supplemen-
tal oxygen. This compares well with other published work.7-10 
There were no cases of disinhibition, often cited as a reason for 
not providing IVCS in under 16 year olds.15-17

No signifi cant problems were noted by the patients or their 
parents at follow-up. The fi ve patients who had become tearful 
at some stage during the operative procedure did not report 
any increase in anxiety as a result of the treatment, which may 
be attributed to the amnesic effect of midazolam.

All patients were asked to take a light meal up to two hours 
before their appointment time. No problems were encountered 
and the suggestion of a four to six hour starvation time by 
some authorities14 seems unjustifi ed. The Standing Dental 
Advisory Committee of the Department of Health4 recommen-
dation is rather equivocal, quoting both two hour and four 
to six hour starvation advice. This subject remains a point of 
contention, with anaesthetists often insisting on GA fasting 
regimes whilst the teaching in dental sedation units is two 
hours or no requirement to fast.

The patients included in the study were carefully and spe-
cifi cally selected by the two assessing and treating clinicians. 
Whilst from a scientifi c stand point the study would have more 
weight had randomisation been employed as advised by vari-
ous authorities including the recent Cochrane review,18 ethi-
cally it would be diffi cult to justify placing patients in the GA 
group unnecessarily, or equally allocating those patients who 
did not seem able to cope with IVCS to the IVCS group.

As a result of the case series it was decided to implement a 
lower age limit for treating patients, which was set at 12. This 
was in relation to resuscitation equipment and drugs and intel-
lectual development. This age limiting also fi ts with the British 
National Formulary (BNF) age grouping as recommended in 
the Cochrane review18 (0-6, 6-12 and 12-16 years of age) for 
future studies involving paediatric patients.

In addition, following discussion with the resuscitation 
offi cer, it was agreed that all staff with clinical contact with 
paediatric patients would be trained in paediatric basic life 
support as a minimum to supplement the immediate life sup-
port (ILS) certifi cation already held.

The authors would suggest that while the numbers are too 
small to draw any fi rm conclusions, this case series adds to the 
body of evidence against the arbitrary restriction of IVCS to 
patients of sixteen years and over. Further research is required 
in the area, in keeping with the evidence-based ethos of guide-
lines, in particular those produced by SIGN.17

CONCLUSIONS
IVCS offers a valuable addition to the management arma-
mentarium for surgical orthodontics in 12-15 year olds and 
was effective for pain and anxiety control in 27 out of 28 
cases, with 25 cases completing all the planned treatment. 
Patients must be assessed for suitability and treatment pro-
vided by well-motivated, appropriately trained teams. General 
anaesthesia will always have its place, but based on clinical 
effi cacy, cost and best use of theatre time, IVCS may be an 
appropriate option for a signifi cant number of patients. Further 
research is needed in this age group to allow advice given in 
guidelines to be based on evidence as well as expert opinion.
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Fig. 1  Breakdown of patients on the basis of cooperation

Fig. 2  Breakdown of patients on the basis of procedure

Cooperative and coped well 20/28

Tearful but completed treatment 5/28

Coped well but LA ceiling reached 1/28

Refused cannulation, relisted for GA 1/28

Coped well treatment stopped 
because of depth of impaction 1/28

Exposure of buccal canine 1/28

Exposure of palatal canine 15/28

Extraction of canines and other
teeth  7/28 (see text)

Extraction of other teeth 3/28 
(see text)

Exposure of other teeth 2/28
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1.  Protocol for orthodontic extractions of permanent teeth under general 
anaesthesia. Bristol Dental Hospital, November 2000.

2.  Guidelines for orthodontic extractions under general anaesthesia. 
Leeds Dental Institute.

3.  Clayton M, Mackie I C. Guidelines for referring children for extraction under GA. 
Br Dent J 2003; 194: 561-565.

4.  Standing Dental Advisory Committee. Conscious sedation in the provision of 
dental care. London: Department of Health, 2003.

5.  A conscious decision. Report of an expert group chaired by the chief medical and 
dental offi cer. London: Department of Health, July 2000.

6.  Standards and guidelines for general anaesthesia for dentistry. London: 
The Royal College of Anaesthetists, 1999.

7.  Robb N D, Hosey M T, Leitch J A. Intravenous conscious sedation in patients 
under 16 years of age. Fact or fi ction? Br Dent J 2003; 194: 469-471.

8.  Wilson K E, Girdler N M, Welbury R R. Randomised controlled, cross-over clinical 
trial comparing intravenous midazolam sedation with nitrous oxide sedation in 
children undergoing dental extractions. Br J Anaesth 2003; 91: 850-856.

9.  Averley P A, Lane I, Sykes J, Girdler N M, Steen N, Bond S. An RCT pilot study to 
test the effects of intravenous midazolam as a conscious sedation technique for 
anxious children requiring dental treatment – an alternative to general 
anaesthesia. Br Dent J 2004; 197: 553-558.

10.  Averley P A, Girdler N M, Bond S, Steen N, Steele J. A randomised control trial of 
paediatric conscious sedation for dental treatment using intravenous midazolam 
combined with inhaled nitrous oxide or nitrous oxide/sevofl urane. Anaesthesia 
2004; 59: 844-852.

11.  Mines A R. Intravenous procedural sedation: an alternative to general 
anaesthesia in the treatment of early childhood caries. J Can Dent Assoc 2003; 
9: 298-302.

12.  Hosey M T, Makin A, Jones R M, Gilchrist F, Carruthers M. Propofol intravenous 
sedation for anxious children in a specialist paediatric dentistry unit. Int J 
Paediatr Dent 2004; 1: 2-8.

13.  Cheuk D K, Wong W H, Ma E et al. Use of midazolam and ketamine as sedation 
for children undergoing minor operative procedures. Support Care Cancer 2005; 
13: 1001-1009.

14.  Keeping children safe. The Government’s response to the Victoria Climbié inquiry 
report and the Joint Chief Inspectors’ report safeguarding children. London: 
Department of Health, 2003.

15.  Davies F C, Waters M. Oral midazolam for conscious sedation of children during 
minor procedures. J Accid Emerg Med 1998; 15: 244-248.

16.  Hartgraves P M, Primosch R E. An evaluation of oral and nasal midazolam for 
pediatric dental sedation. ASDC J Dent Child 1994; 61: 175-181. 

17.  Scottish Intercollegiate Guidelines Network. Safe sedation of children 
undergoing diagnostic and therapeutic procedures. A national clinical guideline. 
Edinburgh: SIGN, 2004.

18.  Matharu L M, Ashley P F. Sedation of anxious children undergoing dental treat-
ment (review). Cochrane Database Syst Rev 2005; CD003877.


	Is intravenous conscious sedation for surgical orthodontics in children a viable alternative to general anaesthesia? – a case review
	Background
	Aims
	Method
	Results
	Discussion
	Conclusions
	Acknowledgements
	Note
	References


