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The practice of regional anesthesia in Belgium — a national survey

P. GorriN (*), J.P. LECcoQ (**), L. SERMEUS (***)

Abstract : Background : National surveys are useful to
assess the state of regional anaesthesia (RA) practice in
a particular country. Given that such information was
lacking in Belgium, we conducted a survey to evaluate
the Belgian practice of peripheral nerve blocks (PNBs)
with a particular focus on its safety aspects.

Methods: A survey was sent by email to 1510 Belgian
anesthesiologists. No identifying information was
collected. Data were collected between September 2019
and October 2019.

Results : We collected 324 questionnaires (response
rate 21%). Eighty five percent of respondents perform
regularly PNB. 99% place a venous access before
performing a block, and more than 90% monitor patients
with minimum peripheral pulse oximetry.

The majority monitor patients for a minimum of 30
minutes after the injection of local anesthetic (LA).
Ultrasound-guided technique for RA is used by 89%
of respondents. Neurostimulation is totally abandoned
by 20% of them. Monitoring of injection pressures is
performed by 21% of respondents. More than 50% of
respondents use sterile gloves, surgical drapes and a
mask. With regards to the solution of LA used, 52% of
respondents never mix LAs. An adjuvant is always used
by 15% of the respondents while 10% of them never use
them.

Conclusions : This survey suggests that the practice of
PNBs in Belgium is in line with the current international
guidelines. This survey can serve as a benchmark for
future evaluation and comparison between RA techniques.
These observations should be taken into account for the
implementation of national guidelines and therefore for
the improvement of safety in the practice of PNBs.

Keywords : regional anesthesia ; practice ; local anes-
thetics ; Belgium.

INTRODUCTION

Regional anesthesia (RA) has become a
cornerstone in clinical anesthesia practice and has
clearly gained popularity over the past decade. The
analgesic benefits of RA are well demonstrated
and associated with patient and practitioner
satisfaction. Recent interest in RA is related to
the use of ultrasound (US). US has increased the
effectiveness of peripheral nerve block (PNB) and

has also been introduced more recently in neuraxial
blocks. Ultra-sound-guided RA is associated with
increased block success, patient satisfaction, and
reduced risk of vascular puncture due to improved
visibility of anatomic structures, needle or catheter
and local anaesthetics (LA) spread. However, no
reduction in the risk of local anesthetic systemic
toxicity or neuropathy has been demonstrated with
US-guided regional anesthesia (1). Since clinicians
are aware of the benefits of US, RA techniques are
routinely performed in many hospitals. Appropriate
equipment and technique are the key to safe and
effective RA (2).

Despite extensive scientific recommendations
(1, 3), little is known about current clinical practice
and, more specifically, there are no data on the
organization and current practice of RA in Belgium.
Where and under what conditions are RA techniques
performed? Are safety rules applied? Which nerve
approach is used? Which LA is injected? What are
the adjuvants? Are PNBs used continuously? What
about RA in children?

To gather this information, we designed an
online survey of Belgian anesthesiologists. Indeed,
national surveys are an interesting tool to assess
practice in a country, and more specifically to
highlight barriers to adherence or implementation
of national guidelines (3).
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National guidelines for safety in anesthesia
in Belgium and specific guidelines for RA are
published by the Belgian Society of Anesthesiology,
Resuscitation, Perioperative medicine and Pain
management (BeSARPP)(4), and BARA (Belgian
Association for Regional Anaesthesia) (3) res-
pectively, and are regularly updated. This survey
was conducted to evaluate the Belgian practice of
PNB with a particular focus on its safety aspects.
The answers to this survey may be useful for the
updating of future Belgian guidelines for regional
anesthesia.

METHODS

The survey was sent by e-mail to Belgian
anesthesiologists included either in the BARA
mailing list or in the mailing list of Belgian
university hospital network via BeSARPP. Thus,
almost all anesthetists who graduated from a
Dutch- or a French-speaking university in Belgium
received this mail. Anesthesiologists with foreign
training were omitted, unless they were members
of BARA. Some anesthesiologists may have
received the mail twice. Respondents completed
the survey via the SurveyMonkey® online platform
(SurveyMonkey Inc., San Mateo, California,
USA, www.surveymonkey.com). The survey was
anonymous and no identifying information was
collected. Data were collected for six weeks be-
tween September 2019 and October 2019. A first
reminder was conducted at the 19th BARA meeting
(October 3, 2019, Brussels). A second reminder was
sent via mail.

The survey consists of 44 questions and takes
about 15 minutes to complete. The survey is divided
into four parts. The first part of the survey concerns
demographics and professional practice data, level
of education and training, practitioner competence,
and daily practice of RA. The second part concerns
safety rules: use of sedation during the performance
of RA, asepsis rules, location of RA performance,
availability of assistance for the anesthesiologist,
type of monitoring used, presence of an intravenous
line, and exact location of Intralipid in the facility.
The third part of the survey assessed the technique
of nerve block, the type of LA and/or adjuvant used.
Some questions concern LA used in children or in
ambulatory care. The last part of the survey concerns
the postoperative follow-up. Most responses used
a Likert scale of three to five items, with some
requiring only one number. Respondents were able
to send remarks and comments via the platform.

Statistical analysis

This study is considered descriptive and
exploratory. Therefore, the results of this survey are
presented using descriptive statistics. For responses
associated with a Likert Scale, responses are
evaluated using the percentage for each data item.
Data are recorded in a Microsoft Excell sheet.

REsuLTS

Of the 1510 anesthesiologists to whom the
survey was sent, 324 questionnaires were enrolled,
for a response rate of 21.4%. Two hundred and
seventy-eight questionnaires were fully completed
and used for analysis.

Demographics and professional practice data

Demographic data are represented in Table 1
and Figure 1. Most respondents are active nearly

Table 1
Responders characteristics
CHARACTERISTICS Yo

1l Laguage

Dutch 51.3

French 48.7
2. Type of hospital

University hospital 30

Community hospital 70
3. Clinical activity

Anesthesia only 48

Anesthesia and ICU 29

Anesthesia and ER 6.5

Anesthesia and pain clinic 16.5
4. Level of education

Certified anesthesiologist 83.2

Trainee 16.8
5. Training in RA

Only during residency 75

Additional training course 11.7

Workshop 55

Self-leaning 49
6. Proportion of RA activity

Daily practice 38

Weekly practice 46.6

Occasional practice 15.3

full-time active with an average of 8.7 half-days
of practice per week (95% CI 8.4-9.0). Forty-
eight percent of respondents are only active as —
an anesthesiologist —. Respectively, 6.5%, 29%,
and 16.5% of respondents work part-time in an
emergency department, intensive care unit or
pain clinic. The distribution of year of graduation
is shown in Figure 2. Seventy-five percent of
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Fig. 1. — Area of activity of responders.
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Fig. 2. — Anesthesia graduation year of responders.

respondents graduated as anesthesiologists after
2000. Eighty percent of respondents practice RA
regularly (at least once a week). With regard to
training in RA, 75% of respondents acquired RA
skills during their anesthesia residency and 11.7%
attended specific training courses. Continuing
education in RA was obtained through conferences,
dedicated workshops, and self-study for 31%, 55%
and 49% of respondents, respectively.

Safety measures

35% of the respondents performed RA in the
operating room and 36% in the recovery room. A
dedicated RA room is used in 27% of institutions.
Only 2% of the respondents reported that they
perform the RA technique outside the operating
room.

Sterility rules

Figure 3 shows the measures taken for sterility.
More than 50% of respondents use sterile gloves,
surgical drapes, and a surgical cap when performing
PNB:s.

Steril coat

Cap

Steril gloves

Surgical drape ||

0 20 40 60 80 100%

Only for catheter @ Never M Always

Fig. 3. — Measures taken for sterility.

Monitoring

Ninety-nine percent of anesthesiologists place
venous access. Ninety-three percent perform RA
using partial or complete standard monitoring. Of
the means used to monitor patients, peripheral pulse
oximetry is used in 99% of the time, pulse oximetry
1s combined with ECG in 60% of the time, and ECG
and NIBP 55% of the time. Most anesthesiologists
keep patients monitored for a least 30 minutes after
LA injection, whereas 8% of respondents keep
patients only under visual observation near the
operating room.

Premedication or anesthesia

Sixty-one percent of anesthesiologists perform
RA in adults without premedication, 20% with
oral premedication (most often a low dose of
benzodiazepine), 17.5% with mild intravenous
sedation and 1.5% always perform RA under general
anesthesia. Some respondents report the use of a
hypnosis technique or virtual reality goggles. Half
of the respondents perform local skin infiltration.

Most anesthesiologists (85%) perform the
blocks before induction of general anesthesia, but in
15% of cases, RA is performed at the end of surgery
for postoperative analgesia only.

LA toxicity

Most practitioners (97%) know where
intralipid is stored, and 93% of them confirm that it
is in or near the operating room. In 4% of cases, it
is stored in the emergency department and in 3% in
the pharmacy department. Eighty-three percent of
respondents report that a flash card as a cognitive
aid is available near where the intralipid is stored.
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Nerve block technique

Eighty-nine percent of anesthesiologists use
an ultrasound-guided RA-technique, while 20%
of respondents are able to perform blocks without
the use of ultrasound, if the device is not directly
available.

Neurostimulation is not used by 20%. Of
those who use neurostimulation, 44% look for
a motor response while 56% use it in sentinel
mode with a mean minimum intensity of 0.44
mA (95% CI 0.40-0.46). Monitoring of injection
pressures is performed systematically by 10.5%
of anesthesiologists, whereas 79.5% of them do
not have this monitoring in their institution or are
unaware of its existence.

For 45% of respondents, the in-plane approach
is the only technique used. For the others, the choice
between an in-plane or out-of-plane approach
depends mainly on the block. The extra-neural
approach is used in 75% of cases. LA solutions are
injected by an assistant, such as nurse or resident, in
85.5% of cases.

Local anesthetics solutions and adjuvants

Different parameters influence the type,
volume, and concentration of the LA used. The main
arguments influencing the choice are outpatient
surgery (80%), major postoperative pain (89%) and
avoidance of catheter placement (87%).

Regarding long-acting LAs, 19.8% of res-
pondents never use ropivacaine and 34% of
them never use levobupivacaine. Eight different
concentrations of ropivacaine and four con-
centrations of levobupivacaine were reported to
be used in adults (Figures 4 and 5). The mean dose
used for a single shot injection is 2.74 mg/kg (CI
95% 2.55-2.94) for ropivacaine and 2.63 mg/kg (CI
95% 2.44-2.83) for levobupivacaine.

41%

@10 @75 ©6.6 15 @375 @3 @25 @2 LA concentrations in mg/ml

Fig. 4. — Proportion of ropivacaine used in adults
(LA concentration expressed in mg/ml).
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Fig. 5. — Proportion of levobupivacaine used in adults
(LA concentration expressed in mg/ml).
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Fig. 6. — Proportion of lidocaine-adrenaline used in adults
(LA concentration expressed in mg/ml).
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Fig. 7. — Proportion of mepivacaine used in adults
(LA concentration expressed in mg/ml).

For short-acting LAs, lidocaine and mepi-
vacaine are never used by 65.5% and 58% of
respondents, respectively. The concentrations used
are shown in Figures 6 and 7.
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Fig. 8. — Different adjuvants used in adults and relative
frequencies.

Mixing LAs is fairly common for 48% of
anesthesiologists, with wide variability in the types
and concentrations of mixing.

Adjuvants (mixed with the LA solution) are
routinely used by 15% of respondents, while 19%
never use adjuvants. Details regarding adjuvants are
described in Figure 8. Perineural dexamethasone
is the most commonly used adjuvant. The goals
of adjuvant use are to potentiate analgesia (93%),
reduce rescue analgesia (62%), decrease the amount
of LA used (33%), provide opioid-free analgesia
(30%) and promote a smooth recovery (21%).

RA in pediatric patients

In pediatric patients, RA is performed in 65%
of cases under general anesthesia and in 14.5% of
cases under light sedation. A few respondents report
the use of the video distraction technique when
performing RA in children.

Ropivacaine is used in 62% of pediatric cases,
with seven different concentrations reported (Figure
9). The mean dose of LA injected is 2.2 mg/kg (95%
CI 2.01-2.54). The volume used is 1 ml/kg for 32%
of the anesthetists, less than 1 ml/kg for the others.

Levobupivacaine is preferentially used in
children by 38% of anesthesiologists with five
different concentrations (Figure 10). The average
dose of LA is injected 1.8mg/kg (95% CI 1.31-2.40).
The volume used is 1 ml/kg for 60% of anesthetists,
less than 1 ml/kg for the others.

Adjuvants are never added in the vast majority
of blocks (59%). Details of the adjuvants are
presented in figure 11.

Postoperative follow-up

For outpatient surgery, postoperative follow-
up is ensured by a telephone contact by a nurse in
48% of cases or by an anesthetist in 3% of cases.
There is no follow-up contact in 48% of cases.

1% @ 5%

@1 @2 ©25 13 @3.75 @5 @10 LA concentrations in mg/ml

Fig. 9. — Proportion of ropivacaine used in pediatrics
(LA concentration expressed in mg/ml).
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Fig. 10. — Proportion of levobupivacaine used in pediatrics
(LA concentration expressed in mg/ml).
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Fig. 11. — Different adjuvants used in pediatrics and relative
frequencies.

Inpatients are visited either by an anesthetist
(or aresident) in 41% of cases, or by a pain nurse in
38% of cases. Post-operative care is provided by the
surgical team in 22% of cases.

Discussion

This survey is representative of the practice
of RA in Belgium and can serve as a reference for
discussions on future guidelines.

Our respondent population is made up of
anesthesiologists with regular practice of RA, since
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85% of them perform RA regularly. In addition,
16% of anesthesiologists work in a pain clinic
where ultrasound guided techniques are routinely
performed. It is likely that this population of
dedicated anesthesiologists is more convinced of
the benefits of RA and may have introduced a bias
in our results.

One-third of the respondents graduated from
anesthesia within the past decade. This period
has been marked by a growing enthusiasm for
RA related to the introduction of ultrasound as a
nerve localization technique. As such, this younger
generation could be positively influenced by this
new and exciting method. Older anesthesiologists
have had to adapt their RA knowledge and practice
because of the introduction of US-guided RA. Our
survey showed that 75% of respondents have learned
about RA during their residency. They need to update
their knowledge with conferences, workshops, and
self-study. Only 11.7% of respondents have taken
a course dedicated to RA. Scientific societies
and universities need to be aware that half of our
respondents are self-taught. The organization of
specific learning programs is therefore mandatory.

According to this survey, 35% of the blocks
are performed in the operating room. It has been
demonstrated that a dedicated RA room is associated
with better efficiency and probably a better clinical
outcome (5). Unfortunately, the exact proximity,
between this specific block room and the operating
room, was not studied in our survey. If the two
area are too far from apart, safety issues may arise.
According to the Declaration of Helsinki on Patient
Safety in Anesthesiology, all patients receiving
perioperative anesthesia should be monitored (6).
Hadzic recommends the use of pulse oximetry,
ECG monitoring and NIBP (7). We observed
that 55% of respondents comply with this safety
recommendation. The majority of anesthesiologists
keep patients monitored for at least 30 minutes after
LA injection, which is consistent with the French
safety rules (2).

Specific recommendations regarding aseptic
precautions are lacking in the guidelines. Yet,
anesthesiologists play a major role in preventing
nosocomial infections. In RA techniques, the physio-
logical barriers are broken, allowing contamination
of the patient by microorganisms. The use of a
mask, cap and gloves, and the use of surgical drapes
are highlighted as the most important precautions
for infection prevention when performing neuraxial
blocks (8). The same recommendations exist for
PNBs (9). In a series of pediatric RA from Australia
and New Zealand, the majority of anesthetists used

sterile gloves and half used sterile drapes (10). In
our survey, more than 50% of respondents used a
complete set (cap - mask - gloves - surgical drapes),
which means they are above the average for aseptic
precautions described in pediatrics in comparison
with other guidelines.

Our survey shows that lipid emulsion is
directly available near the OR in more than 90%
of cases. A flash card with a resuscitation protocol
for Local Anesthetic Systemic Toxicity (LAST)
is frequently available near the Intralipid storage
location. The availability of this flash card is
crucial, as resuscitation of cardiac arrest resulting
from LAST has certain peculiarities (11).

Ultrasound guidance is widely used by the
respondents and the availability of US is, for most
of them, mandatory to perform a PNB. Only 20%
of anesthesiologists can perform blocks without
the use of ultrasound. US-guided RA reduces the
incidence of vascular puncture, the risk of LAST
or pneumothorax. There is no evidence, yet that
US guidance reduces the incidence of peripheral
nerve injury. Ultrasound is associated with a more
comfortable procedure, faster sensory onset, lower
LA doses, and also sometimes better quality of the
block, without affecting its duration (1).

Eighty percent of respondents use dual
guidance to perform their blocks. Nerve stimulation
combined with US decreases the risk of paresthesia
(12) and should therefore theoretically reduce the
risk of nerve lesions. The practice of dual guidance
has been reported in Switzerland (13), in China (14)
and probably by less experienced anesthetists. In the
present survey, nerve stimulation combined with US
was used by about half of the respondents to seek for
a motor response and by the other half as a sentinel
to reduce the risk of intraneural needle penetration.
Use of the technique as a sentinel was found to
be reliable in reducing the risk of LAST (15) but
was not associated with a reduction in nerve injury
(16). A low-intensity motor response (less than 0.2
mA) is an indicator of possible intraneural needle
penetration (17). The stimulation threshold used is
well above the recommended threshold of 0.2 mA.
However, some authors propose a safer approach by
using nerve stimulation during ultrasound-guided
nerve blocks at a fixed current of 1.0 mA (0.1 ms)
with no change during block performance (18).

Pressure monitoring is rarely used. Data
suggest that injection pressure is consistently
higher during intrafascicular injection compared to
extrafascicular injection (19). However, injection
pressure values measured in the injection line are
unlikely to reliably indicate injection pressures at
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the needle tips (20). There is, in fact, low-quality
evidence supporting the use of injection pressure
monitoring to prevent nerve injury (19).

Ultrasound-guided RA with an in-plane ap-
proach only was performed by 45% of respondents.
The choice of in-plane or out-of-plane approach
has no effect on block efficiency. But control of the
needle tip may be more challenging in the out-of-
plane approach and needle-nerve contact may be
more frequent (21).

Maximum recommended LA dose limits
are met. Respondents remain below the limits of
2-3mg/kg of levobupivacaine or ropivacaine as
recommended by Eisenberg (22). The choice of LA
appears to be a complex decision. We observed that
ropivacaine was the first choice in 80% of adults
and 62% of children This may be explained by the
large safety margin of ropivacaine compared with
other long- acting LAs (13) or by pharmaceutical
company lobbying’s. The LA concentration rarely
exceeded 0.5%. This seems acceptable in terms
of myotoxicity (14) and neurotoxicity (15). In
pediatric RA, most anesthetists use a concentration
of'0.2% ropivacaine according to recently published
recommendations (23).

Nearly 50% of respondents mix different LAs.
Mixing LAs is no longer recommended in recent
guidelines (24). The presumed benefits of mixing
LAs, such as shorter onset of action and better block
success could not be demonstrated. In addition,
clinicians should be aware of potential additive
toxic effects. If LAs are mixed, the total dose of
the long-acting drug should be limited below the
maximum recommended conventional dose (25).

A plethora of adjuvants have been used to
prolong peripheral nerve block. They may accelerate
the onset of peripheral nerve block, improve
quality, and increase duration of analgesia (26).
Opioids, alpha agonists, vasoconstrictors, steroids,
electrolytes, and anti-inflammatory medications
have been used as adjuvants to PNB. However, no
adjuvant has been approved by the US Food and
Drug Administration (FDA) as an additive to LA for
PNB. Fifteen percent of those surveyed always used
adjuvants and 10% never used them. Dexamethasone
and clonidine were the most commonly used
adjuvants, in both adults and children. However,
alpha-agonists are the only adjuvant recommended
in the ESRA pediatric guidelines (23) because
of limited data regarding toxicity in children.
Alpha-agonists and dexamethasone do not appear
to induce local neurotoxicity (27). The results
of this survey demonstrate that anesthetists use
adjuvants to potentiate analgesia. Ropivacaine and

levobupivacaine were the most commonly used
LAs in the pediatric population. This practice is
consistent with LA’s in European Countries recently
observed in the APRICOT study (28).

Regional anesthesia can be a stressful ex-
perience, and all measures to establish and maintain
patient comfort and safety should be considered.
The goal of these measures is to have a relaxed
patient, comfortable, and cooperative throughout the
execution of the block, without compromising safety
(4). We observed that one-third of anesthesiologists
use premedication and half infiltrate the skin with
LA to ensure patient comfort. RA was performed
under general anesthesia in 1.5% of the adult popu-
lation and in 65% of the pediatric population. This
practice in the pediatric population does not appear
to be associated with more complications (29).

Patients scheduled for RA technique should
benefit of the same postoperative care as those who
received general anesthesia (30). As perioperative
physicians, anesthetists are assuming increasing
responsibility for patient care in the postoperative
period. Surprisingly, we observed that nearly
50% of patients do not have any contact with an
anesthetist after RA. Systems must ensure that
anesthesiologists’ knowledge is used to optimize
patient care after surgery and to provide guidance
to nurses and patients (31). The scope is broad but
providing postoperative analgesia is a minimum,
especially with continuous techniques. In addition,
post-RA care remains an important part of the
medicolegal involvement. While postoperative
neurologic symptoms and nerve damage after RA
are very rare (0-0.8% of patients at 6 months) (32),
identification and follow-up of any injury is very
important. A postoperative contact can inform about
any type of complication or abnormality related to
the anesthesia.

These observations suggest that PNBs practice
in Belgium is consistent with recent French (2)
and Belgian (24) guidelines. Compared to these
recommendations, the practices described by res-
pondents are consistent with a higher degree of
safety.

This survey has some limitations. Probably the
most important is the low response rate and the risk
of bias due to the quality of the respondents. They
have practiced RA regularly, and therefore have a
great deal of experience and enthusiasm for this
technique. This possible selection of respondents
was the main limitation in interpreting the results.
Second, the study protocol allowed only closed-
ended responses. Some questions represent habits
and customs and are affected by context.
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It appears that some views depend on
geographic region. We deliberately did not focus
on regional variation in habits given the relatively
small size of our country.

Some responses raised concern related
possible misinterpretation; for example 25% of
respondents performed a intrafascicular injection,
which is not recommended (33). This surprisingly
high response rate may reflect a misinterpretation or
understanding of the question. Other responses may
have been influenced by the same problem.

CONCLUSION

This survey is a picture of the practice of RA
in Belgium and suggests that the practice of PNBs
in Belgium is in line with current international
guidelines. This survey can serve as a reference for
future evaluation and comparison of RA techniques.
These observations should be considered for the
implementation of national guidelines and thus for
the improvement of safety in PNBs practice.
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