IN BRIEF

Retrospective audit of the
efficacy and safety of the
combined intranasal/intravenous
midazolam sedation technique * T iatow rnord
for the dental treatment
of adults with learning disability

M. C. G. Manley," N. J. Ransford,? D. A. Lewis,* S. A. Thompson*
and M. Forbes®

® This technique can be safely and
effectively used in primary care and to
treat adults with learning disability.

® The option of providing repeat review
examinations and a continuing course
of treatment, for example endodontics
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Introduction The provision of dental care for adults with severe learning disability presents problems. The approach to
treatment has often been provided under general anaesthesia tending to result in exodontia rather than restorative care.
This paper presents an alternative to this option using conscious sedation. Methods A multi-centred retrospective audit
was reported on using data from Canterbury, Warwick, Dorset and Cardiff. Patients included adults with varying degrees of
disability for whom treatment using local anaesthesia, inhalation sedation, and the acceptance of intravenous cannulation
was not possible. Sedation was provided by midazolam first administered by the intranasal followed by the intravenous
route. Results From a total of 222 episodes of sedation 128 (57.65%) accepted treatment well and 75 (33.78%) presented
slight problems which did not compromise treatment. In 19 cases (8.55%) treatment with sedation was not possible and a
referral was made for general anaesthesia. Conclusions Results showed that a range of different treatments were carried
out including advanced restorative care. This paper proposes that the technique described is safe and effective in providing

a good standard of dental care for adults with severe learning disability.

INTRODUCTION
For people with a disability the ideal

provision of oral health care is from
practitioners in the primary care setting.
However, for certain groups and particu-
larly those with severe learning disabil-
ity, their care may be more appropriately
provided by practitioners with special
skills and facilities' such as those work-
ing in the Salaried Primary Care and
Hospital Services. For some people with
disability the continuing management of
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oral health including periodontal care,
routine examinations, and the provision
of restorative treatment is very difficult.
The approach most often used has been
to extract carious or symptomatic teeth
under general anaesthetic rather than
restorative treatment. This may have
contributed to the well documented
poorer oral health and dental care out-
comes for this group as compared to the
general population.”* As an alternative
to this radical and limited approach, the
use of intravenous sedation provided in
primary care as an operator sedation-
ist has been shown to be an effective
management strategy for people with
disability.>® The specific technique of
using oral or intranasal midazolam to
allow cannulation followed by intrave-
nous sedation of the same drug has made
available the option for comprehensive
care. This would include effective rou-
tine examinations, periodontal care, and
restorative treatment. Refinement of the

S
Midazolam HCI 40mg/mi and
Lignocaine HCI 20mg/ml
For Intra-Nasal use only

For the use of Graham Manley only -
| XEEP OUT OF THE REACH OF CHILOREN STORE BELOW25C
Do not use after .03 APR 2004 5x05n

BN - MID003/01 ML : 11387/01 BX/ICR101
Pharmacy, Guy's and St. Thomas' Hospital Trust, London SE

Fig. 1 Concentrated Midazolam previously
restricted to one prescriber now freely
available by order from Pharmacy
Production St Thomas' Hospital

technique of administering midazolam
orally and or intranasally by the con-
centration of midazolam to 40 mg/ml
(Fig. 1) and the inclusion of lidocaine
to reduce the stinging effect, has played
a significant part in influencing the
increasing use of this strategy by prac-
titioners working in the primary care as
well as hospital services.” This formula-
tion is better tolerated by patients than

BRITISH DENTAL JOURNAL

© 2008 Macmillan Publishers Limited. All rights reserved.



RESEARCH

Fig. 2 The Mucosal Atomisation Device connected to a 1 ml syringe

Total number of episodes of
sedation from all sources (240)

A

Exclusions on basis of:

e Unclear information from patient
notes or audits forms (4)

® Unclear information on DSTG3
classification (14 cases)

e Total exclusions 18

l

Total episodes of sedation
available for audit - 222

Fig. 3 The process of patient inclusion/
exclusion into the audit

the 10 mg in 2 ml formulation since the
concentrated midazolam only requires
0.25 ml volume to deliver a standard 10
mg dose. The use of the Mucosal Atomis-
ing Device® for the production of a fine
aerosol (Fig. 2) has further improved the
ease and effectiveness of the process of
clinical administration.

AUDIT

patients for auditing. From an initial
audit much can be learned from differ-
ent clinicians sharing experiences using
a relatively new technique in varying
Standards, protocols,
and procedures can then be devel-

environments.

oped with enhanced validity for wider
clinical use.

Audit design

As a result of the increasing use of this
technique it was considered important to
examine its effectiveness and whether
any problems had been encountered. A
two stage audit cycle was planned with
an initial examination of basic infor-
mation obtained from a large number
of cases.This would then be followed by
gathering more detailed information in
order to be able to further evaluate the
technique. In addition it was intended
that implementation of this process of
the audit cycle would enable the provi-
sion of a more helpful protocol to act
as a guidance for other colleagues. The
retrospective examination of data pro-
vided by a group of clinicians, however,
presents certain difficulties. The lack of
standardisation in clinical procedure,
operative criteria for success, data col-
lection, analysis and other variables will
inevitably affect the results presented.
Conversely advantages can be gained
from an initial stage multi-centred audit
process. A useful number of cases can
be provided enabling a broad base of

Lead clinicians from the four geographi-
cal areas of East Kent, Dorset, Warwick-
shire and Cardiff were included in the
audit. These sites also agreed to take part
in the second stage of the audit cycle
which will be carried out prospectively
and reported on in the future. Approval
from the Dental Services Group Clinical
Governance Committee of one site was
obtained and granted for the audit to be
conducted in all four sites.” The initial
retrospective audit undertaken obtained
data from treatment carried out over a
four year period. Data were provided
from one experienced clinican/sedation-
ist in the Warwickshire and Cardiffloca-
tions, and two clinicians from Dorset. In
East Kent data were available from in
total 11 clinicians. The East Kent clini-
cians were of varying levels of experi-
ence and expertise. It should, however,
be clarified that the inexperienced cli-
nicians operated with careful and close
support. They had completed training
and were competent in the provision of
intravenous sedation using midazolam.

Data collection

Information was included from the treat-
ment of adults who had received intra-
nasal midazolam which was followed
as required by intravenous midazolam.
Those included had varying degrees of
learning disability and would not toler-
ate intravenous cannulation. Data were
excluded where midazolam had been
given prior to general anaesthesia. In
assessing the effectiveness of the over-
all sedation process (ie intranasal and
if required intravenous administration)
to enable the provision of treatment,
the data were analysed from all four
sites based on a modified Dental Seda-
tion Teachers Group Scale of operative
conditions:" 1 - Good: patient fully
cooperative; 2 - Fair: minimal interfer-
ence from patient; 4 - Impossible, needs
general anaesthesia to complete treat-
ment. The DSTG category 3 - operating
difficult, physical intervention required,
was not used since it was considered that
it would be too difficult to obtain any
sort of consistency in examining the
retrospective data from all four sites.
Therefore data on 14 cases that were
managed and treatment completed with
difficulty requiring some physical inter-
In East Kent
and Warwickshire data were extracted

vention were excluded.

from audit forms. Dorset and Cardiff
extracted their data from dental records
applying the modified DSTG scale. Data
were excluded from analysis if there
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was any doubt about judgements made
from examining patients’ notes. Treat-
ment that was recorded either on the
audit forms or patients’ notes provided
broad based information as to whether
periodontal
(scaling), restorations, or extractions

examination, treatment
were completed successfully. Figure 3
provides a flow chart of the process of
selection/inclusion into the audit. An
assessment of safety of the clinical pro-
cedure was obtained from qualitative
data available on each case with partic-
ular reference to any recorded untoward
events of care.

Clinical technique

All patients were seen initially for assess-
ment and referred for sedation where
there was a positive clinical indication
at least for an examination and in some
cases an obvious provision of treatment.
A standard agreement to treat procedure
was undertaken and the confirmatory
written agreement based on consent
form 4 from the Department of Health"
was obtained from the relevant carer
and a second clinician where appro-
priate. The outline of treatment clearly
stated that intranasal sedation was to be
used and information was given regard-
ing off-licence use. A full medical his-
tory was obtained and all those treated
were in category ASA I or ASA I1."2 Writ-
ten pre and post operative instructions
were given to the carer at the assessment
appointment. On attending for treatment
the procedure was outlined to the carers
and it was confirmed that they were fully
aware of their post operative responsi-
bility. Medical history and agreement to
treat were again confirmed, and a blood
pressure was recorded if possible. The
intranasal midazolam was then adminis-
tered as a one bolus dose into one nostril
with calm support and encouragement.
The patient was then clinically moni-
tored and when judged to be sufficiently
relaxed and sedated to allow placement
of a pulse oximeter and then to obtain
venous access, cannulation was under-
taken. The intravenous midazolam was
titrated against the patient’s response
according to a standard regime. Once
a suitable end point was reached treat-
ment was commenced. After completion
of treatment the patient once recovered

Table 1 Frequency of Sedation episodes by numbers of patients

Numbers of patients Numbers of sedation episodes Total numbers of episodes of sedation
94 1 94

28 2 56

12 3 36

2 4 8

0 5 0

1 6 6

2 7 14

1 8 8

Total patients 140 Total episodes 222

Table 2 Distribution of care provided; total 222

DSTG 4-

Types of DSTG 1- DSTG 2 - Not possible
care provided Good Fair Refef for GA
Exam no 6 2 + 1intranasal only

treatment required (total 3)

Exam, radiographs, 7 7

scale

Impressions only 2

Scale and polish ?tiél%k;l]wd e 29

Scale and P_ollsh 14 9

+conservation

Scale anq polish 10 4

+extraction

Scale and polish

+conservation+ 5 3

extraction

Conservation

+ extraction [

20+2 surgicals

Extraction only (total 22)

13 + 2 intranasals only
+ 1 surgical (total 16)

17 + 1 blood taken +4
endodontics

+3 veneers

+1 bridge cementation
(total 26)

Conservation only

Total episodes 128 (57.65%)

6 + 3 endodontics
(with intranasal only)
total 9

75 (33.78%) 19(8.55%)

Table 3 Frequency of doses of intravenous midazolam

Range of dose of intravenous midazolam
administered

Episodes of administration of midazolam
within dose range

1-5mg 58
6-10 mg 109
11-15 mg 18
16-20 mg 17
197

Number of episodes of intravenous midazolam
available from the total audit of 222

19 excluded as referred for general anaesthesia,
six excluded as administered intranasal only
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was discharged into the care of the
escort with the appropriate verbal and
written instructions.

RESULTS

A total number of 140 patients were
included in the audit. Of these patients
some received one episode of seda-

tion only (ie 94 patients) and others
received varying numbers of sedation
episodes. Table 1 illustrates the numbers
of patients that received varying seda-
tion episodes. From these patients 222
episodes of sedation were included in
the audit. Of this total 128 (57.65%) were
fully cooperative - DSTG 1.

Seventy-five (33.78%) presented mini-
mal interference - DSTG 2 and in a small
number of cases, 19 (or 8.55%) - DSTG
4 any form of care was impossible and
a referral was made for treatment under
general anaesthetic. Table 2 shows a
summary of these results including the
combination of different types of treat-
ments that were carried out.

For a small number of cases (6) intra-
nasal sedation alone was used as suffi-
cient sedation was provided to allow for
completion of treatment without addi-
tional intravenous titration. In three
cases in addition to dental care, a blood
sample was taken although information
was unavailable as to whether the indi-
cation for this was following a request
from the patients medical practitioner or
an investigation was required relating to
dental treatment (eg INR).

An accurate record of the drug dos-
ages was not available from all the data
due to recording variations. However,
where reliable and consistent data were
obtained it was shown that in all but 15
cases (where an intranasal dose of over
15 mg was used) the range of intranasal
dose was from 4-15 mg with the average
8.3 mg and the mode being 10 mg.

The intravenous dosages that were given
following the intranasal administration
varied and Table 3 shows the frequency
distribution of intravenous dosages.

For those patients that were referred
for treatment under general anaesthetic
this was due to a variety of reasons.
These included refusal to accept intra-
nasal administration, resistance to can-
nulation and/or treatment following
intravenous administration.

One episode only of an untoward
event relating to the administration of
midazolam was recorded. In this case
an unusual response of desaturation
occurred following the initial adminis-
tration of intravenous midazolam. This
was corrected by the administration of
supplemental oxygen.

DISCUSSION

The value of using this specific seda-

tion technique by a number of clinicians
with varying experience was shown
from the results. In the majority of epi-
sodes of its use (57.65%) completion of
necessary treatment was achieved with-
out difficulty (DSTG 1). This included
examination and a variety of aspects of
dental care. Table 2 shows that not only
periodontal care
and extractions (including three epi-

were conservation,

sodes of surgical extraction) provided
but also a combination of these differ-
ent types of care during each treatment
episode. This indicates an efficient use
of appointments. In addition in some
cases advanced restorative care was
also provided including endodontics
(seven episodes), use of veneers (three
episodes) and provision of a bridge (one
case). For those cases where some slight
difficulty in completing dental care
was experienced (DSTG 2) there was a
reduced number of episodes of conserva-
tion ie nine episodes compared with 26
episodes in DSTG 1. However, for peri-
odontal care and extractions there was
much less difference between good and
fair operating conditions. A number of
cases (19) needed referring for treatment
under general anaesthetic and it must be
accepted that as with any clinical tech-
nique 100% success is rarely possible.
For that reason this sort of technique
must never be proposed as an alternative
to general anaesthesia which is in itself
a safe and valuable treatment option.” In
66 episodes of sedation (29.72%) exami-
nation and scaling only were provided.
This aspect of care is particularly impor-
tant for adults with disability for whom
periodontal disease is a major problem
and for which the repeated use of gen-
eral anaesthesia would not be appropri-
ate. It may have been the case that for
some of these patients no examination
was possible prior to treatment and an

appointment was booked for examina-
tion and provision of necessary dental
care. For these cases the option of this
technique within the primary care envi-
ronment has several advantages to pro-
vision of general anaesthesia in hospital.
It is cheaper, more accessible and more
acceptable for both the patient and carer.
It is important to note that in terms of
safety out of the total of 222 episodes
of using this technique only one episode
of significant desaturation was recorded
which responded with administration
of oxygen. In the majority of cases an
intranasal dose of 10 mg was used, and
found to be effective. This is a fairly
arbitrary dose based on the bioavailabil-
ity of intranasal midazolam of approxi-
mately 70%" which would equate to an
approximate maximum bolus of 7 mg.
The actual dose is very likely to be less as
a result of ineffective deposition of some
midazolam in the intranasal adminis-
tration process. This use of midazolam
off licence presents no problem for the
professional clinician who is permitted
to use a drug off licence in accordance
with clinical need, supported by evi-
dence and experience.”'® The dosages
of intravenous midazolam tend to com-
ply with the natural distribution curve
(Table 3) with 6-10 mg being the highest
frequency group.

Judgement of the DSTG category 3
presented difficulty when examining
data from four different sources, the
sedation of which had been provided by
clinicians of varying experience. For
example a difficult patient who could
have had all treatment completed with
relative ease by a clinician experienced
in the management of very difficult
cases as well as the use of this sedation
technique could be classified as DSTG
2. A clinician with less experience and
skill may have referred the case for gen-
eral anaesthetic (DSTG 4) without being
able to undertake any form of treatment.
In order to reduce the level of variabil-
ity and to help provide more consistent
data, those patients that presented these
sorts of problems in classification (14
in number - Fig. 1) from DSTG 3 were
therefore excluded. It could be suggested
that because of this there was a bias
towards including only the less difficult
patients in the audit and this would
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imply a limited value of the technique.
However, the proportion excluded was
small enough to have a minimal bias on
the results. In addition this point merely
confirms the fact that, as with all aspects
of the provision of dental care, the more
skilled and experienced practitioner may
achieve more. It should also be remem-
bered that all patients that were included
in this audit presented difficulties and
problems in management otherwise they
would not require intranasal and intra-
venous sedation. The alternative would
have been to refer such patients for gen-
eral anaesthetic.

CONCLUSION

This audit shows how a practical tech-
nique has developed in response to a
clinical need that has been identified in

primary care. The robust nature of this
technique was confirmed from its safety
and effectiveness and to this end pro-
vides some valuable data.

The care of people with disability
requires the ability to adopt a flex-
ible and innovative approach enabling
the management of often unusual and
challenging situations.The unswerving
adherence to restrictive protocols may in
certain circumstances result in a reduced
level of care (ie so called protocol paraly-
sis). It is, however, necessary to produce
guidance for new and innovative types
of clinical techniques both to encour-
age and to support practitioners who

are unfamiliar with the use of sedative
drugs in this way and to demonstrate the
considerable benefit of this technique for
people with learning disability. The tech-
nique in itself is not difficult, essentially
requiring an initial good understand-
ing and sound experience in the use
of intravenous midazolam. It is not nor
should it be considered as an advanced
technique,”’® and does not involve the
use of different sedative drugs. It should
be an essential tool for the practitioner
who is committed to providing a good
quality range of care for people with dis-
ability. Consideration must, however, be
given to the complexity in management
of patients with severe disability such as
those described in this audit. It would be
strongly advised that practitioners who
may be proposing to undertake these
sedation techniques should have signifi-
cant experience both in the use of intra-
venous conscious sedation and in the
provision of dental treatment for people
with severe disability. It is very difficult
to conceive how a oral health care serv-
ice for people with disability can provide
a comprehensive standard of care with-
out the use of such sedation techniques
as described in this audit.
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