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Emergency Medicine Residents: A Cross-Sectional Study
ABSTRACT

Objective: Local anesthetics (LAs) are starting to be used after the discovery of
cocaine, which is used in medical practice. Now LAs are used many procedures in many
clinics, especially in emergency departments (EDs). The extensive use of LAs was
brought side effects and toxicity. Local anesthetic systemic toxicity (LAST) have been
reported from simple allergic conditions to cardiovascular and neurological
complications that can be fatal. The study aims to evaluate the level of knowledge and
awareness of LAST among emergency medicine residents (EMRS).

Methods: This was a questionnaire-based cross-sectional study. The questionnaires
were sent to EMRs via e-mail, and responses were collected. The participants who gave
informed consent included in the study, and who didn’t use LAs in their daily practice
were excluded. All of the participants responded all of the questions and responses were
analyzed.

Results: 92 EMRs were included in the study. The median age of the participants was
29 (24-50) years, and 48.9% were women. In the research, no one could recognize all
LAST symptoms, ranging from mild to severe. Only 16.3% of the participants answered
all treatment options of the LAST correctly, and 27.2% knew the intravenous lipid
emulsion dosage accurately.

Conclusions: The level of knowledge and awareness of the EMRs on LAST were
insufficient. EMRSs training rates on LAs and LAST were found to be low. In addition, it
was stated that the patient’s informed consent was not appropriately obtained from the
vast majority of patients undergoing LA procedure. As the first study on LAST among
EMRs, we believe that necessary arrangements should be made regarding the detected
deficiencies.

Keywords: Local Anesthetics, Local Anesthetic Systemic Toxicity, Emergency
Medicine Residents, Intravenous Lipid Emulsion

Acil Tip Asistanlarmin Lokal Anestetik Sistemik

Toksisitesine Iliskin Bilgi Diizeyleri: Kesitsel Bir Calisma
OZET

Amag: Lokal anestetikler (LA) kokainin kesfiyle birlikte, 6zellikle acil servisler olmak
iizere bircok klinik tarafindan, bircok prosediirde kullanilmaktadwr. LA’ in yaygin
kullanimi, beraberinde yan etki ve toksisite vakalarini da getirmistir. Lokal anestetik
sistemik toksisitesi (LAST) basit alerjik durumlardan Sliimciil olabilecek kardiyak ve
ndrolojik komplikasyonlara kadar genis bir yelpazede bildirilmistir. Literatiirde acil tip
asistanlar1 (ATA)’ nin LAST konusunda bilgi ve farkindaliklarini ortaya koyan galisma
bulunmamaktadir. Bu calismada ATA’ nin LAST bilgi ve farkindalik diizeylerinin
degerlendirilmesi amaglanmstir.

Gere¢ ve Yontem: Bu calisma anket tabanli kesitsel bir ¢aligmadir. Anket formlar1 e-
mail yoluyla ATA’ na gonderildi ve cevaplar1 kayit edildi. Aydinlatilmis onam veren
ATA calismaya dahil edildi ve giinliik pratiginde LA kullanmayan ATA ¢alismadan
disland1. Tiim katilimcilar, biitiin sorulara yanit verdiler ve yanitlarin analizleri yapildi.
Bulgular: 92 ATA ¢alismaya katildi. Katilimcilarin yas ortancasi 29 (24-50) ve %48,9 u
kadindi. Calismamizda, hafiften agira dogru siralanmig LAST semptomlarinin tamamina
ATA’ nin higbiri dogru yanit veremedi. Katilimeilarin sadece %16,3 i tiim LAST tedavi
seceneklerini ve %27,2 si intravendz lipid emiilsiyonu dozunu dogru olarak
cevapladilar.

Sonu¢: ATA’ nin LAST konusunda bilgi ve farkindalik diizeyleri yetersizdir. LA ve
LAST konusunda ATA’ nin egitimleri disiiktiir. Ayrica, LA kullanilan prosediirlerin
¢ogunda uygun aydinlatilmis onam alinmamaktadir. ATA arasinda yapilan ilk ¢alisma
olmast nedeniyle, tespit edilen eksikliklere yonelik gerekli diizenlemelerin yapilacagina
inantyoruz.

Anahtar Kelimeler: Lokal Anestetikler, Lokal Anestetik Sistemik Toksisitesi, Acil Tip
Asistanlari, Intravendz Lipid Emiilsiyonu
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INTRODUCTION

Local anesthetics (LAs), which appeared
from the beginning of the 20th century with the use
of cocaine as an analgesic during surgical
procedures, are continuing to be used commonly
with intravenous and topical forms in peripheral
blocks, spinal and epidural anesthesia, regional
anesthesia, postoperative pain control, minor and
major surgical procedures (1-3). This process,
which started with the discovery of cocaine,
brought addiction, other side effects, and risk of
mortality (4, 5). Over time, new LAs such as
lidocaine, mepivacaine, prilocaine, and bupivacaine
have been developed for reducing the side effect
potentials. However, there is not enough awareness
about the side effects and toxicity of LAs, which
are commonly used by non-anesthetists clinicians
(emergency  medicine  physicians,  surgeons,
dentists, estheticians, dermatologists, etc.) in minor
procedures (6). Although current guidelines contain
recommendations to prevent local anesthetic
systemic toxicity (LAST), it is unfortunately still
seen as a frequently encountered clinical entity that
is difficult to diagnose (3). The reported incidence
of LAST ranges from 1/500 to 1/10.000 and the
potential reasons for this wide range are the lack of
standard definition, lack of reporting, and
diagnostic failures due to a broad spectrum of
LAST findings (3).

LAs complications have been reported in a
wide range from simple allergic conditions to
cardiovascular and neurological complications that
can be fatal (3, 7). There are also cases that have
been  successfully  treated following the
recommendations of the clinical guidelines (8-10).
Protocols for ensuring airway safety, assessment of
circulation, and intravenous lipid emulsion (ILE)
treatment are included in LAST treatment (3, 7).
ILE treatment has taken place in laboratory studies
and international guidelines (3, 7, 11, 12).

LAs are widely wused in emergency
departments (EDs), from minor surgical procedures
to peripheral blocks. However, to the best of our
knowledge, there is no study in the literature
evaluating LAST knowledge and awareness of
emergency medicine residents (EMRs).
Consequently, in this study, we aimed to evaluate
the LAST knowledge and awareness of residents
working in the ED.

MATERIAL AND METHODS

Study Design: In this study, the internet-
based assessment survey was used. After obtaining
approval of the local ethics committee (2019/453),
EMRs working in the ED of our country between
November 1, 2019, and May 1, 2020, and giving
informed consent for the study were included.
EMRs who did not use LAs in their daily practice
were excluded from the study. The questions in the
questionnaire were prepared based on similar
studies of the literature and our past experiences.
The survey collected participants' demographic

informations, LA usage practices, knowledge levels
in diagnosis, and LAST treatment. In order to
evaluate the scope and clarity of the survey, it was
piloted with 20 EMRs beforehand. These
participants were excluded from the study not to
affect the results.

Data Collection: The questionnaire forms
were sent to 250 EMRs via e-mail and asked to
answer all questions. 120 EMRs that provided
informed consent and answered all questions were
included in the study. 28 EMRs were excluded
from the study because they did not use LAS in
their daily practice. The responses of a total of 92
EMRs were recorded and analyzed. The flow
diagram of the study is demonstrated in Figure 1.

250 EMRs \

Contact via e-mail
28 EMRs

Do notuse LAs
120 responses = (excluded)

ﬂ
N /

Figure 1. Flow diagram of the study. EMRs:
Emergency medicine residents, LAs: Local
anesthetics

Data Analysis: Descriptive statistics were
summarized in  numbers and percentages.
Numerical variables were presented with median
(min-max). Kolmogorov-Smirnov test was used to
evaluate the distribution of numerical data.
Pearson’s chi-square test was used for categorical
variables. IBM SPSS for Windows version 21 was
used for statistical analyses. The statistical
significance was accepted as p <0.05.

RESULTS

92 EMRs participated in the study and
answered all questions. The median age of the
EMRs was 29 (24-50), and 48.9% were women.
Demographic information, years of professional
experience, and LAs usage practices of the
participants are demonstrated in Table 1. In the
research, no one could recognize all LAST
symptoms, ranging from mild to severe. Only
16.3% of the participants answered all treatment
options of the LAST correctly, and 27.2% knew the
proper dose of the ILE. The percentages of
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participants' responses to questions about LAST
symptoms and treatment options are indicated in
Table 2.

Table 1. Demographic data and local anesthetic use
of the participants

Female, % 48.9

Age (years), median (min-max) 29 (24-50)
Total working time in ED (years), 3(1-22)
median (min-max)

Total working time as a resident (years), 2(1-4)

median (min-max)

Institution type, %

thought they knew LAST treatment or who had
encountered LAST bhefore. The relationship
between correctly responding to the LAST
treatment options and the appropriate dose of ILE
and the type of institution, frequency of use of LAs,
training on LAs, state of believing to know LAST
treatment, and state of encounter with LAST in the
past is shown in Table 3. While 20.7% of the
participants stated that they encountered before, the
rate of those who stated that they knew LAST
treatment and that they could treat LAST was
44.6% and 76.1%, respectively.

Training and Research hospital 35.9 Table 2. Responses to symptoms and treatment of
University hospital 62.0 LAST
Private hospital 2.2
Use of local anesthetics, % Symptoms of LAST (%)
Lidocaine 663 Allergy/Anaphylaxis 83.7
Prilocaine 913 Metalic taste 424
Bupivacaine 5.4 Circumoral numbness 457
Lidocaine + Prilocaine 52.2 Dizziness 47.8
Lidocaine + Prilocaine + Bupivacaine 5.4 Tinnitus 37.0
Alone _ 85.9 Loss of consciousness 66.3
With adrenal.me . 32.6 Seizure 62.0
Al_one ar_ld with adrenaline 18.5 Arthythmia 815
Administration route of LAs, % -
Intravenous 6.5 Hypotension 81.5
Subcutaneous 90.2 Cardiovascular collapse 78.3
Intramuscular 15.2 Recognize all the symptoms of LAST 0.0
Topical 44.6 correctly
Intranasal 2.2 Treatment of LAST (%)
Intraarticular 43 Symptomatic 79.3
Procedure type of LAs usage, % Antihistamines 56.5
Minor procedure 97.8 Methylene blue 315
Regional block 34.8 ILE 750
Frequency of LAs usage, % —
Every day 391 Resuscitation 717
>2/week 272 Identifying all treatment options of LAST 16.3
1/week 25.0 correctly
1/month 8.7 LAST: Local anesthetic systemic toxicity, ILE: Intravenous
Interventions to prevent toxicity, % lipid emulsion
Ultrasound guided 6.5 Regarding the answers given to the
Negative aspiration 70.7 questions about LAs, 34.8% of the participants
Test dose 13.0 stated that they received training on LAs. 83.7% of
Incremental injection 304 the participants reported they did not calculate the
With adrenaline 8.7 i R
Nothing 174 dose before the procedure for patients with or

ED: Emergency department

No significant correlation was found
between identifying all of the LAST treatment
options and the proper dose of ILE, and the type of
institution, frequency of use of LAs, and training
about LAs. However, when we look at the answers
of those who stated that they knew LAST treatment
or who had encountered LAST before, there is a
significant correlation between this group and
correct response to ILE dosage properly.

But there is no correlation between this
group and knowing LAST treatment options. In
other words, accurate answers to ILE dosage were
found to be significantly higher among those who

without additional comorbidity. The rate of those
who stated that they knew max and ml/mg doses of
the LAs they used were 35.9% and 42.4%,
respectively. Also, 84.8% of the participants stated
that they did not explain the possible risks and
receive consent from the patients before the
procedure. In questions about ILE, 64.1% of the
participants stated that ILE could be used in the
LAST cases. However, 57.6% of the participants
indicated that they had ILE in their departments, the
rest reported that they did not have ILE in their
departments or had no idea about it. Answers to
questions about ILE are shown in Table 4.
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Table 3. The relationship between correct answers and type of hospital, frequency of LAs usage, educational

status, and LAST experience

LAST treatment ILE dose
C p C p
Instution type, n (%)
Training and Research 6 (18.2) 0.374 10 (30.3) 0.628
University 8 (14.0) 15 (26.3)
Private 1 (50.0) 0(0.0)
Frequency of LAs use, n (%)
Everyday 4(11.1) 0.700 12 (33.3) 0.758
2w 5 (20.0) 6 (24.0)
1w 4(17.4) 5(21.7)
1/m 2(25.0) 2 (25.0)
Education on LAS, n (%)
Yes 4 (12.5) 0.748 13 (40.6) 0.106
No 7 (17.5) 8 (20.0)
Don’t remember 4 (20.0) 4 (20.0)
Do you know the treatment of LAST?
Yes 9 (22.0) 0.189 17 (41.5) 0.006
No 6 (11.8) 8 (15.7)
Have you ever encounter LAST?
Yes 2 (10.5) 0.519 12 (63.2) <0.001
No 13 (18.6) 13 (18.6)

LAs: Local anesthetics, LAST: Local anesthetic systemic toxicity, ILE: Intravenous lipid emulsion, C: Correct, the values considered

statistically significant were shown in bold font (p <0.05).

Table 4. Responses to ILE treatment

Have you heard of ILE treatment? (%)

Never heard of it 9.8
I have heard of it but I can’t recall 26.1
| have read a scientific paper on it 23.9
| know when and how it is used 40.2
ILE treatment dose (%)

1.5 ml/kg 1V bolus, 0.25 ml/kg/min IV infusion 27.2
Have you ever used ILE? (%)

No 64.1
Yes, | have used to treat LAST 18.5

Yes, | have used to treat another toxicity except LAST  26.1

Yes, | have used to treat both LAST and another 8.7
toxicity

ILE: Intravenous lipid emulsion, LAST: Local anesthetic
systemic toxicity

DISCUSSION

LAs are widely used in emergency medicine
practice. Early diagnosis and treatment of possible
toxicity findings of a group of drugs that are used
so frequently and whose toxicity can cause
mortality and severe morbidity is essential. In our
study, we found that EMRs' knowledge and
awareness on LAST was low.

None of the EMRs were recognized all of
the symptoms related to the LAST. 16.3% of the
participants identified all of the treatment options of
LAST. In the study conducted by Karasu et al.
among 102 residents, 15.8% of them were EMRs,
LAST knowledge levels were found to be low,
similar to our study (2). While the proportion of
people using LAs “every day” was 44.4% in their
study, it was found to be 39.1% in our study

When the answers to the questions about
LAST symptoms were evaluated, questions about
severe LAST findings such as arrhythmia,

hypotension, cardiovascular collapse, seizure, and
allergy/anaphylaxis were answered at high rates.
Still, mild findings of LAST such as metallic taste,
paresthesia around the mouth, and tinnitus were
responded to less accurately (13). This situation
constitutes a serious obstacle to the early diagnosis
and treatment of LAST.

Comparing to the study by Urfalioglu et al.
which conducted among ophthalmologists, EMRs
tend to prefer ILE more frequently as a treatment
option, and the answers are similar in other
treatment options (13). It can be argued that this
difference is based on the fact that ILE is an agent
that can be used in different toxicity situations and
that toxicology cases constitute an essential place in
emergency medicine practice. However, when both
LAST symptoms and responses to treatment
options were evaluated in general, low rates of
correct answers were obtained. Also, in the study
conducted by Karasu et al., 19.8% of the
participants stated that they received training on
LAs, which was found to be 34.8% in our study (2).
Undoubtedly, this rate is not enough. In this case, it
is necessary to review the content and quality of the
institutional and national emergency medicine
education syllabus. 27.2% of the participants
responded correctly to the appropriate treatment
dose of ILE recommended by international
guidelines. When the results of our study are
evaluated in general, we can assume that EMRs
have serious information deficiencies in the
diagnosis and treatment of LAST.

No significant correlation was found
between knowing all of the LAST treatment options
and ILE dosage correctly and the type of institution,
frequency of use of LAs, and training about LAs. In
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this case, it can be said that LAST knowledge levels
are not affected by the institution, the frequency of
use of LAs, and previous training about LAs.
However, EMRs who had encountered LAST cases
or thought that they knew LAST treatment
responded significantly higher to the ILE treatment
dose. In this case, it can be said that the LAST
experience contributed to the level of knowledge of
the ILE treatment, rather than the institution and the
training. It is also necessary to underline the
importance of practice in emergency medicine
residency training.

In terms of toxicity prevention measures,
70.7% of the EMRs preferred negative aspiration,
while this rate was 6.1% in the study of Urfalioglu
et al. (13). Negative aspiration can be applied
quickly at the bedside, which may be the main
reason for preference. Besides, although negative
aspiration is recommended by international
guidelines to prevent LAST, it can be said that the
compliance of EMRSs is not complete, or they were
not given sufficient importance on that matter (7).

In our study, 20.7% of the participants stated
that they had encountered LAST before, and 44.6%
of them stated they knew about the LAST
treatment. The rate of those who stated that they
could manage LAST was 76.1%. It can be said that
EMRs have high self-confidence in LAST because
of the high rate of participants who think they can
manage LAST despite their low level of knowledge
and experience about LAST. Our study found that
most of EMRs did not calculate the max and mg/ml
doses of LAs they used before the procedure. In
addition, the rate of EMRs who stated that they did
not know the max and mg/ml doses of LAs they
used were higher than the result of the study of
Oksiiz et al. conducted among dentists (14). The
fact that the emergency medicine clinics are better
equipped than dental clinics, and the EMRs have
high self-confidence may be the reason why they
act less cautiously in procedures using LAs. In
conclusion, when we compare our results with the
results of Oksiiz et al.’s study, it can be said that
dentists encounter less LAST and have more
information about the LAs compared to EMRs (14).

Also, 84.8% of the participants stated that
they did not receive informed consent by discussing
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