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Abstract
Aim—To define practice in managing re-
peated invasive procedures in selected pae-
diatric oncology centres in North America
and Europe, especially the United King-
dom; to define and contrast concerns that
shape policy making, and to contrast prac-
tice, particularly regarding procedures
performed on conscious patients.
Methods—Postal survey: 118 centres of
the Pediatric Oncology Group and the
United Kingdom Children’s Cancer Study
Group received questionnaires.
Results—68 questionnaires (58%) were
returned (52 from North America, 12
from Europe). For all procedures, North
American centres tended to use less eVec-
tive techniques than European, especially
for bone marrow procedures. Many North
American centres reported performing
these on conscious patients on at least
three quarters (25%) or half (30%) the
occasions. In contrast, corresponding fig-
ures for the European centres were 6%
and 0%.
Conclusions—Many bone marrow proce-
dures are still carried out in the conscious
patient despite the safety and eVectiveness
of modern anaesthetic and deep sedation
techniques. There appears to be a greater
reluctance to oVer these to patients in
North American centres than in European
ones. This may reflect a misperception
that the risks of adverse eVects are high.
Several non-pharmacological techniques
are used, but they remain uncommon.
(Arch Dis Child 2001;85:12–15)
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In the management of distress associated with
the diagnostic and therapeutic interventions
required by paediatric cancer management, the
range of options available is becoming wider. At
the same time, in children as in adults there has
been a shift in attitudes towards pain. It is
increasingly recognised that a child’s experience
of pain is at least as intense as that of an adult,1 2

and it is becoming culturally less acceptable to
allow children to “tolerate pain well.”3

It is also recognised that anxiety and
previous experiences of pain are significant
influences in the distress of repeated invasive
procedures.4–6 In order to minimise both pain
and anxiety, various approaches have evolved.
Techniques vary from those that simply teach
the child to cope with pain,7 through those that

modify the experience of physical pain or
anxiety,8–10 to those that result in
unconsciousness.10–13 This postal survey defines
and contrasts the approaches taken in paediat-
ric oncology centres in Europe and North
America.

Methods
Questionnaires were sent to all units in the
Pediatric Oncology Group (POG) and the
United Kingdom Children’s Cancer Study
Group (UKCCSG). One hundred and eight-
een questionnaires were received (96 centres in
POG, 22 in UKCCSG). These included three
centres in Europe that were not in the United
Kingdom, two of which were members of
UKCCSG and one of POG. The first ques-
tionnaire was followed after two weeks by a
reminder and the oVer of a second.

The questionnaire was in three sections. The
first oVered eight concerns that might influ-
ence the policy of a unit in managing painful
oncological procedures and asked the respond-
ent to choose and rank the five most important.
Respondents were asked to add any concerns
that were not on the list and rank them accord-
ingly.

The second section oVered seven procedures
and six approaches to their management. For
each procedure, respondents were invited to
estimate the proportion of times each manage-
ment approach was used. The alternatives
oVered were 0%, 25%, 50%, 75%, or 100% of
the time. The options were listed in random
order to avoid the automatic association of
increasing invasiveness of the procedures with
degree of intervention in the management.

In the third section respondents were invited
to list any approaches that were not mentioned
elsewhere on the questionnaire. A final ques-
tion invited any further comments.

Results
Sixty eight questionnaires were returned (re-
sponse rate 58%). Of these, 52 were from
North America (46 from the USA, six from
Canada) and 16 from Europe (14 from United
Kingdom, one from each from the Irish
Republic and the Netherlands). Results are
shown in tables 1 and 2, and in figs 1 and 2.

In addition to the alternatives given in the
questionnaire, nine North American centres
reported the use of an opioid and anxiolytic
combination. Of these, five referred to it as
“conscious sedation” and four others ap-
pended it to their answers to question 3 (local
anaesthetic/anxiolytic). These responses were
excluded from analysis.

Arch Dis Child 2001;85:12–1512

Paediatric Palliative
Care, University of
Wales College of
Medicine, Llandough
Hospital, Penarth
CF64 2XX, UK
R D W Hain

Children’s Hospital of
Eastern Ontario,
Ottawa, Canada
C Campbell

Correspondence to:
Dr Hain
email: hainrd@cardiV.ac.uk

Accepted 8 March 2001

www.archdischild.com

http://adc.bmj.com


Discussion
The overall response rate of 58% is disappoint-
ing, though not untypical of postal surveys.
While it complicates interpretation of the statis-
tical data, some observations can be made.

There appears to be a striking diVerence
between the North American and European
approaches to management of painful proce-
dures in paediatric oncology. A much larger
proportion of responding centres in North
America reported still performing invasive
bone marrow procedures (that is, bone marrow

aspirate or bone marrow trephine) on con-
scious children. Nearly one third of North
American centres used neither general anaes-
thetic nor deep sedation for the majority of
bone marrow procedures (fig 2). A significant
minority of North American centres consid-
ered a local anaesthetic and anxiolytic combi-
nation, often with non-pharmacological dis-
traction techniques (table 2), to be suYcient,
while only one centre in Europe did so. Over a
quarter of North American centres, but no
European ones, reported using nothing or
topical anaesthetic alone (fig 1).

A move away from performing bone marrow
procedures on conscious patients has long been
anticipated14–16 but appears to be happening
only slowly. There is still reluctance in North
America to use combinations of drugs that
reliably result in unconsciousness, even for
bone marrow procedures.

The reason for this reluctance is unclear.
The ranking of concerns in North American
and European centres (table 1) was very simi-
lar. However, North American centres were

Table 1 Main concerns that influence unit policy in management of painful procedures

Ranking

Concern 1st 2nd 3rd 4th 5th Total

North American respondents (n=51)
Degree of patient discomfort from procedure 36 0 5 1 1 50
Risk of adverse eVects (unit experience) 8 7 14 5 2 36
Risk of adverse eVects (published) 4 7 6 10 2 29
Availability of staV 3 3 9 10 13 38
Degree of patient discomfort from management 3 16 6 7 5 37
Other 0 2 0 1 0 3
+ Ability to do procedure lying still (ranked 2nd)
+ Patient’s age, ability to use non-pharmacological methods (ranked 2nd)
+ Parental coping (ranked 4th)
Availability of facilities 0 4 4 7 11 26
Cost 0 1 3 4 6 14
Risk of litigation 0 0 1 1 0 2

European respondents (n=16)
Degree of patient discomfort from procedure 14 1 0 0 0 15
Degree of patient discomfort from management 2 9 0 0 3 14
Availability of facilities 0 0 3 4 6 13
Availability of staV 0 0 4 6 2 12
Risk of adverse eVects (unit experience) 0 4 7 0 0 11
Risk of adverse eVects (published) 0 1 2 5 2 10
Cost 0 1 0 1 1 3
Risk of litigation 0 0 0 0 1 1
Other 0 0 0 0 0 0

Concerns are listed in order, according to number of times each was ranked the most important.

Table 2 Non-pharmacological adjuncts to sedation for
painful procedures in paediatric oncology

Technique No of centres

Distraction/play 7
Imagery/visualisation 5
Relaxation techniques 3
Hypnosis 3
Breathing exercises 3
Music 1
“Numby machine” 1

Figure 1 Proportion of paediatric oncology centres (%)
which reported using either topical analgesic cream alone or
no medication at all for procedures on at least three quarters
of occasions. BMA, bone marrow aspirate; BMT, bone
marrow trephine or biopsy; FP, finger prick; LP, lumbar
puncture; SCP, subcutaneous port; VP, venepuncture.
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Figure 2 Proportion of paediatric oncology centres which
reported carrying out procedures in the conscious child on at
least half the occasions. BMA, bone marrow aspirate; BMT,
bone marrow trephine or biopsy; FP, finger prick; LP, lumbar
puncture; SCP, subcutaneous port; VP, venepuncture.
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more likely than European ones to rank the risk
of adverse eVects as their most important con-
cern. In fact, research suggests that repeated
general anaesthetic or deep sedation are very
safe.4 12 17–19 Repeated pain and anxiety in child-
hood carry significant morbidity,20–22 and pro-
cedures that are considered minor by physi-
cians can nevertheless cause great pain and
anxiety to children.23 24 Withholding general
anaesthesia from children perhaps allows a pri-
ority of physicians’ perceptions over the needs
of the child.

Many centres reported that procedures were
performed on conscious children because of
practical diYculties in obtaining anaesthetic
support. In patients undergoing “conscious
sedation”,25 airway reflexes are preserved so the
presence of an anaesthetist may be unnecessary.
Responding centres in this study used the term
inconsistently. Techniques described as con-
scious sedation included midazolam, benzo-
diazepines in combination with opioids, and
ketamine or propofol.

The risk of respiratory depression with
benzodiazepines26–28 means they are probably
too toxic for procedures that are very minor,
alone or in combination with an opioid.
Furthermore, they do not induce complete
analgesia or unconsciousness during bone
marrow procedures.10 In the absence of an
anaesthetist, therefore, such a mixture com-
bines inadequate analgesia and sedation with
an unacceptable risk of adverse eVects. A small
number of respondents reported that they con-
sidered even the risk of midazolam alone to be
such that it needed to be given by an
anaesthetist.

Ketamine or propofol usually result in
unconsciousness. Some respondents pointed
out that use of the term “conscious sedation”
to describe this approach, though widespread,
is misleading. The term “deep sedation” is
more appropriate if a distinction from general
anaesthesia is to be made, but both need to be
given by an anaesthetist and therefore impose
the same logistical constraints on busy paediat-
ric oncology units.

CONCLUSIONS

Despite the safety and eVectiveness of modern
anaesthetic techniques, many bone marrow
procedures are still carried out in the conscious
patient. There appears to be a greater reluc-
tance to oVer general anaesthesia to patients in
the North American centres surveyed than in
the European ones. The explanation for this
may be a misperception that the risks of
adverse eVects are high, or be related to practi-
cal diYculties in obtaining anaesthetic support.
With the advent of newer techniques, the
opioid/anxiolytic combination has little to rec-
ommend it. Various alternative and comple-
mentary non-pharmacological techniques are
used, but they remain relatively uncommon.
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Commentary
CONSCIOUS SEDATION OR GENERAL ANAESTHESIA

FOR INVASIVE MEDICAL PROCEDURES: WHICH IS

BETTER?
Management of pain, including pain resulting
from invasive medical procedures, is increas-
ingly recognised as a critical part of patient
management. Paediatric oncology patients rate
pain due to treatment and procedures as
greater than pain due to disease.1 On average
children with acute lymphoblastic leukaemia
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undergo approximately 10 lumbar punctures
and four bone marrow aspirates during their
course of treatment. In this paper, Hain and
colleagues compare sedation techniques for
bone marrow procedures in paediatric oncol-
ogy centres in Europe and North America.

The data presented were collected from
questionnaires. Limitations of this technique
are well known, and include bias introduced by
low response rates (58% in this study) as well
as the validity of self reported behaviour.
Recent data indicate that three techniques—
patient vignettes, standardised patients, and
chart abstraction—are relatively equivalent
with respect to measuring quality.2 Although
this study did not include any of these
techniques, we believe that the results are
probably accurate. In general, North American
centres are more likely to perform bone
marrow aspiration and biopsy using conscious
sedation than European centres which use
general anaesthesia.

Hain does not clearly define the term
“conscious” or “conscious sedation”. Pharma-
cological sedation including benzodiazepines,
barbiturates, opioids, and other medications
such as ketamine, nitrous oxide, and propofol,
results in a continuum of consciousness. DiVer-
ent organisations have developed their own
guidelines and definitions regarding levels of
sedation and anaesthesia. The American Acad-
emy of Pediatrics (AAP) established guidelines
in 1989, which were revised in 1992.3 Under
“conscious sedation” protective airway reflexes
are maintained, the patient can maintain his or
her own airway, and can respond to verbal
stimuli. “Deep sedation” is a medically control-
led state of depressed consciousness or uncon-
sciousness from which the patient is not easily
aroused. It may be accompanied by a partial or
complete loss of protective reflexes, and includes
the inability to maintain a patent airway
independently and respond purposefully to
physical stimulation or verbal command. Gen-
eral anaesthesia denotes a state of unconscious-
ness with complete loss of airway protective
reflexes, independent airway control, and re-
sponse to stimuli. The AAP recommends that
appropriate personnel be present depending on
the level of sedation used.

In contrast, committees in the United King-
dom define two levels of sedation.4 There is no
distinction between deep sedation and general
anaesthesia and the presence of an anaesthesi-
ologist is required for both procedures. Despite
these guidelines, as Hain states, the term “con-
scious sedation” is often used inconsistently.
Many providers use anxiolytic/opioid combina-
tions to achieve “conscious sedation” although
there is often tremendous overlap between this
level of sedation and “deep sedation”. Children
under “conscious sedation” may experience
deep sedation with potential loss of airway
control. Hain and colleagues’ exclusion from
the analysis of those clinics using conscious
sedation, may have biased the results by ignor-
ing eVective techniques which are used to
manage procedural pain.

We could find no studies that compare gen-
eral anaesthesia to conscious sedation. How-

ever, many studies document the eYcacy of
opioid/anxiolytic combinations in children for
painful procedures including fracture reduc-
tion, lumbar puncture, bone marrow aspirate
or biopsy, and dental procedures, in both the
ambulatory and inpatient settings. Sievers and
Tobias showed the safety and eYcacy of drug
combinations—such as, midazolam with either
fentanyl or morphine or ketamine for proce-
dure related pain in paediatric oncology
patients.5 6 Parker et al reported 350 procedures
including lumbar punctures, bone marrow
aspirations or biopsies, radiotherapy sessions,
or imaging studies, on 68 children using mida-
zolam and ketamine for sedation.7 One hun-
dred percent of patients experienced “eVective
sedation” as defined by parental and physician
satisfaction and ability to perform the proce-
dures. Conscious sedation, using various
agents, can provide eVective analgesia and has
other benefits. It can be safely administered in
various healthcare settings and scheduling the
operating room and finding an available anaes-
thesiologist is unnecessary. In addition, in
some countries, conscious sedation is far more
cost eVective than general anaesthesia.

Hain and colleagues imply that many
children in North America undergo bone mar-
row procedures in the “conscious” state
without adequate analgesia. We do not believe
that this conclusion is either accurate or
supported by their results. However, we do
acknowledge that there are diVerences between
North America and Europe in how adequate
analgesia is provided for bone marrow related
procedures.

The decision as to what type of anaesthesia is
necessary for invasive medical procedures is
complicated and depends upon many factors
including the setting, types of anaesthesia and
trained personnel available, cost, and patient
preference. More work will be needed, how-
ever, to determine if general anaesthesia is
superior to conscious sedation for specific
invasive medical procedures.
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