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here is much debate about the optimal

sedation strategy for transoesophageal
echocardiography (TEE). Despite previous
studies demonstrating the potential
benefits of combining opiates and
benzodiazepines for conscious sedation,
and previous published national surveys
and recommendations, sedation practice
for TEE in clinical practice varies widely
within the UK. All UK centres routinely
use midazolam, but only 7% of centres use
it in combination with an opiate: 14% of
hospitals report no routine use of sedation
for TEE. There is no British Society of
Echocardiography (BSE) recommended
TEE sedation protocol within the UK and
even where guidelines exist locally, 82%
of operators report being unaware of their
details. Consequently, a wide range of
sedative doses are used and many patients
are reported to be over-sedated. We
developed a new protocol for conscious
sedation using intravenous pethidine and
midazolam for TEE and have shown it to
be safe and effective when implemented
within an existing TEE service.

Introduction

It is known that there is significant variation in
transoesophageal echocardiography (TEE) practice,
particularly with regards to sedation in the UK.
Previous studies have demonstrated that choice

of sedation used is highly variable and more than
half of patients were over-sedated and verbally
unresponsive (i.e. under general anaesthesia) during
TEE.! A recent National Patient Safety Agency
(NPSA) statement in the UK has further highlighted
the risks of sedation in the elderly; a population that
make up a large proportion of patients undergoing
TEE.? Several speciality-specific guidelines for

use of sedation have been published in line with

national recommendations,®® and a need for TEE-
specific guidelines has been recommended. Recent
published evidence suggests that a combined
sedation strategy incorporating midazolam with an
ultra-short acting opiate (remifentanil) significantly
improves tolerance of TEE, results in faster recovery
time after TEE, and reduces resource consumption.®
However, the use of an infused opiate may be
impractical in clinical cardiological practice as

it is staff intensive and requires the presence of

an anaesthetist. The longer-term safety data for
this remifentanil and midazolam combination is
also unavailable at present. Prior to developing

our new TEE sedation protocol we performed a
national survey of TEE sedation practice in the

UK and, subsequently, developed a combined
intravenous (IV) pethidine and midazolam protocol
for routine clinical use. This combination of agents
is well established for conscious sedation and

has a reasonable safety record internationally. We
propose this as a safe and effective TEE sedation
protocol and present data from the survey and
clinical sedation data on 150 consecutive patients
undergoing TEE using this protocol.

Survey of current UK practice

To investigate current UK practice we conducted a
survey to establish current national TEE practice in
relation to sedation use and awareness of current
guidelines (table 1). Fifty teaching and district
general hospitals were randomly selected from

the Hospital Registry of the United Kingdom.® The
TEE department head was asked to complete a
telephone questionnaire: data on the number of
TEEs performed per week, use of local anaesthetic
and/or sedation and type of sedation were
collected, along with details of any local hospital
sedation guidelines and who performed TEE
routinely. This clarified the ongoing variation in TEE
sedation practice in the UK.
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A combined IV sedation
protocol — a case series

Following collation of this national survey, we
designed a local protocol using IV pethidine
as the opiate of choice. This protocol took
into account the length and level of sedation
required for TEE, and principles from the local
endoscopic and published national guidelines
for safe sedation.3-¢ The full protocol is
presented in figure 1.

We then evaluated this new combined opiate
and benzodiazepine TEE-specific protocol to
assess whether it can be introduced safely
and effectively into an existing TEE service.
An independent medical practitioner, who
was unaware of the change in practice,
collected and analysed data on sedation
use, procedural details (use of monitoring,
oxygen, ease of intubation), adverse events
and patient experience. Data on the final
100 patients included a further quantitative
assessment of sedation using the Ramsay
sedation level'® to allow a more accurate
assessment of appropriate sedation.

Results

A total of 151 patients (80 male and 71
female) underwent TEE using the new
sedation protocol. All had electrocardiogram
(ECG), blood pressure and oxygen saturation
monitoring (Sat0,) throughout the procedure.
All patients received 4 L/min of supplemental
oxygen via nasal cannulae, lidocaine throat
spray (3—4 puffs of 4% lidocaine) and

an initial dose of midazolam. The dose of
midazolam was titrated to effect with a usual
starting dose of 2 mg, unless the patient
was over 75 years old, in which case 1 mg
was initially administered intravenously. The
median total dose administered for this cohort
was 2 mg (range 1-8 mg). One hundred

and twenty-eight patients (84%) received
pethidine in addition to midazolam. Of these,
119/128 (93%) patients received 25 mg

and 9/128 (7%) patients received 50 mg
pethidine. For the final 100 patients, 72 had
Ramsey sedation stage 2-3 prior to intubation
and 90 patients were at this stage at the

end of the procedure. There was a significant
drop in blood pressure between the start and
end of the procedure from 130/70 mmHg

to 117/66 mmHg (p=0.04), but adverse

Table 1. Results of national survey of transoesophageal echocardiography (TEE) practice
in the UK. Results are presented as number (percentage) unless otherwise stated

Teaching District General

Number of hospitals in survey 24 26
TEEs performed per week, median (range) 8 (1-30) 4 (1-10)
TEEs performed by cardiology trainee 14 (58%) 11 (42%)
Consultant present at all TEEs 20 (85%) 23 (88%)
Anaesthetist present at all TEEs 2 (8%) 1 (4%)
Sonographer present at all TEEs 2 (8%) 2 (8%)
Local anaesthetic throat spray used routinely 19 (81%) 24 (92%)
Intravenous sedation used routinely 20 (85%) 23 (88%)
Midazolam used as sedative (where used) 24 (100%) 26 (100%)
Opiate used as additional sedative 1 (4%) 2 (8%)
Local hospital guidelines available 4 (15%) 5 (21%)

Figure 1. Proposed protocol for combined opiate and benzodiazepine conscious sedation

Patient assessment (age,
allergies, 1V access, NBM, consent)
BP, ECG and sat 02 monitoring
Supplement oxygen
Equipment prepared
Sedation drawn up and reversal agents
present

Local anaesthetic throat spra

Give 2 mg midazolam (1 mg if >75 years or
depressed respiratory, cardiac or neurological
function) and/or 25 mg pethidine if <75 years

Wait 3 to 5
minutes

Assess sedation level (aim for verbally responsive but drowsy)

Continue with intubation and/or

Stop and investigation

consider
alternative
approaches

such as
general
anaesthetic or
CT/MRI

Stop and give reversal agents,
i.e. naloxone 100 — 200 ug and
flumazenil 200 ug, as required

Post-procedure
care

Key: BP = blood pressure; CT/MRI = computed tomography/magnetic resonance imaging; ECG = electrocardiogram;
IV = intravenous; NBM = nil by mouth
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event monitoring demonstrated no periods of
hypoxia or bradycardia for the entire cohort.
Six patients (4%) required IV fluids due to
clinically significant hypotension (systolic
<100 mmHg) and 2/151 patients (2%)
received sedation reversal using flumazenil.

Discussion

It is known that there is considerable variation
in TEE practice in different countries.!! In

a multi-centre survey of TEE safety, only

one of 15 centres used routine sedation.!!
Factors such as patient comfort and operator
preference may have increased the use of
conscious sedation in recent years, but it
remains far from ubiquitous. Current safe-
sedation guidelines support the use of

routine conscious sedation for TEE, but draw
attention to the dangers of unregulated,
operator-dependent practice,® in particular,
adverse events such as over-sedation and
cardio-respiratory depression.'?!3 To this

end, guidelines stress that sedation must

be carefully titrated to patient requirement
and verbal contact must be maintained at

all times. Clinicians should be aware that

if verbal contact is lost then the patient is
under general anaesthesia and the medical
practitioner requires appropriate competence
and training to manage this scenario, including
a clear understanding of who and when to call
for help.

Our sedation guidelines adopt these principles
with increased pharmacological titration
according to patient sedation level (based on
a target of grade 3 on the Ramsey sedation
scale?). In view of recent statements regarding

risks of sedation in elderly patients, a reduced
starting dose of 1 mg midazolam is advised

in those over 75 years. These benzodiazepine
doses have no analgesic effects and additional
opiate analgesics were, therefore, incorporated.
Opiates also have sedative properties and

are respiratory depressants, which has led to
safety concerns when aiming for controlled
conscious sedation.'* Our results suggest

that pethidine can safely be used alongside
midazolam within a monitored environment.
However, it can also be seen from our results
that two patients required flumazenil for over-
sedation, and it is noteworthy to highlight that
the NPSA now suggest that flumazenil use is a
reliable quality indicator for sedation technique.

We have not compared alternative sedation
strategies, such as the use of fentanyl, and
controlled trials may be of value to establish the
most appropriate regimen. Nevertheless, this
study demonstrates that the use of combined
pethidine and midazolam conscious sedation
during TEE is safe and practicable in clinical
practice within the UK. It should be noted
that pethidine has a half-life of several hours,
making it less forgiving of bad sedation practice,
but, fundamentally, the most important aspect
of any sedation protocol is that clinicians are
familiar with the doses and pharmacokinetics
of the agents they are using. We believe that,
if used appropriately, it is a safe and reliable
agent for TEE. Finally, we acknowledge that
there are some patients with such severe co-
morbidities (including heart disease) that they
are unable to tolerate safe sedation for TEE. In
these situations, TEE without sedation may be
considered if deemed essential, or suboptimal

IMAGING

evidence from transthoracic or other imaging
may be all that is available, and that has to be
accepted. The striking lack of awareness of
sedation guidelines highlighted as a problem
in 2000! appears to still be prevalent, and we
recommend a national agreed strategy for TEE
sedation that incorporates both an opiate and
benzodiazepine @
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Editors’ note

An editorial related to this article by Terry McCormack
can be found on page 103 of this issue.

Key messages

® Sedation practice for
transoesophageal echocardiography
(TEE) in clinical practice varies
widely throughout the UK

® While a benzodiazepine is commonly
used for sedation, they are not often
combined with an opiate

® A protocol for conscious sedation
using midazolam and pethidine
was developed and successfully
implemented in an existing TEE
service

® We recommend a national agreed
strategy for TEE sedation that
incorporates both an opiate and
benzodiazepine
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