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An Evaluation of the Approach of Orthopaedic Surgeons to Local
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Lokal Anestezik Toksisitesinde Ortopedi Hekimlerinin Yaklasiminin Degerlendirilmesi
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ABSTRACT

Aim: To review the knowledge of orthopaedic surgeons related to the diagnosis,
treatment and prevention of local anaesthetic systemic toxicity (LAST) and to raise
awareness related to this subject.

Material and Method: A 16-item questionnaire was applied to orthopaedic
surgeons of different academic levels in different hospitals in Turkey. The items
sought to questioned demographic information, general knowledge related to local
anaesthetic drugs, general knowledge related to toxicity and current treatment
options.

Results: The study included a total of 172 orthopaedic surgeons in Turkey, of which
18.6% were orthopaedic residents, 51.7% orthopaedic and traumatology specialists,
and 29.7% faculty members. Tenure in the orthopaedic area was determined to be
>10 years in 45.3% of the participants. Local anaesthetic was seen to be used most
in the operating theatre, followed by the Emergency Department, polyclinic
intervention rooms, and on the wards. Of the total participants, 59.6% stated that
they had never heard of the use of lipids in the treatment of LAST, 29.8% had heard
of it but did not use it and 5.3% knew about the manner and area of use of lipid
treatments.

Conclusion: Awareness of physicians about LAST and preparedness for complica-
tions can ensure safer use of these local anaesthetics.

Key Words: Local Anaesthetic Systemic Toxicity, Intravenous Lipid Solution,
Ortho-paedic Surgery
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Amag: Ortopedi hekimlerinin lokal anestezik toksisitesi sendromu (LATS) tani, tedavi
ve onlemleri ile ilgili bilgilerini gézden gegirerek bu konu ile ilgili farkindaligin artiril-
mas| amaglanmistir.

Gereg- Yontem: Tiirkiye'de farkli hastanelerde ve farkli akademik seviyede olan
ortopedi hekimlerine demografik bilgileri, lokal anestezik ilaglar ile ilgili genel bilgil-
eri, toksisite ile ilgili genel bilgi ve glincel tedavi segeneklerini sorgulayan 16 soruluk
anketi cevaplamalari istendi.

Bulgular: Toplamda 172 ortopedi hekiminin (%18,6'sI ortopedi asistani, %51,7’si or-
topedi ve travmatoloji uzmani, %29,7'si 6gretim Uyesi) katildigi calismada hekimlerin
%45,3'U 10 yildan fazla siredir ortopedi alaninda galismakta oldugu goriildu. Lokal
anestezik kullanim yerleri agisindan en sik ameliyathane, daha sonra acil servis, po-
liklinik miidahale odasi ve servis olarak siralandii tespit edild. LATS tedavisinde
lipid kullanimi ile ilgili calismaya katilanlarin %59,6's lipid kullanimini daha 6nce hig
duymadiklarini, %29,8'i daha 6nce duyduklarini ama animsamadiklarini, %5,3'l lipid
tedavisinin kullanim alani ve seklini bildiklerini belirtmistir.

Sonug: LATS konusunda hekimlerin bilingli olmasi ve bu komplikasyon konusunda

hazirlikl olmalari ile lokal anesteziklerin daha guvenli kullanimlari saglanabilir.

Anahtar Kelimeler: Lokal Anestezi Toksisite Sendromu, Intravenéz Lipid Soliisyonu,
Ortopedik Cerrahi
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INTRODUCTION

ocal anaesthetic drugs are often used in daily
Lpractice, especially by surgical branch physi-
cians. Complications related to local anaesthesia
use are observed in daily practice. One of these
complications is local anaesthetic systemic toxi-
city (LAST), which has a mortal course if not diag-
nosed early and appropriate interventions are not
made. The first symptoms of LAST may be perioral
numbness, a metallic taste in the mouth, lisping
speech and diplopia. Sometimes it may start with
excitation findings of the central nervous system
(CNS) such as convulsion, agitation or confusion
and with progression in the CNS, depressive sy-
mptoms may be seen, such as coma, apnea and
mental depression. Generally with CNS symptoms
there may be concomitant hyperdynamic findings
in the cardiovascular system such as hypertensi-
on and tachyarrythmia or cardiac depression sy-
mptoms such as hypotension, bradyarrythmia and
asystole [1,2].

The American Regional Anaesthesia and Pain As-
sociation (ASRA) held the first conference related
to LAST in 2001. At that time, the first clinical ex-
periences related to levo-enantiomers of ropiva-
caine and bupivacaine were discussed. The first
guidelines related to LAST were published by the
Association of Anaesthetists of Great Britain and
Ireland, and these guidelines were later revised in
2010 [3]. In addition, laboratory experiments and
the results related to the use of lipid emulsion as
an antidote in LAST have also been discussed. In
a second panel related to LAST in 2008, the diag-
nosis of LAST, preventative treatment and asso-
ciated approaches were discussed [4, 5]. Despite
precautions taken in respect of use of the correct
technique and toxicity, LAST may develop, and
therefore all physicians who use local anaesthetic
must be knowledgeable and prepared on the sub-
ject of LAST [6].

The majority of surgical procedures undertaken
by orthopaedists are performed in the operating
theatre. Most procedures performed under local
anaesthesia are in the Emergency Department or
polyclinic intervention rooms. When using local
anaesthesia in these surgical interventions app-
lied outside the operating theatre, it is important in
respect of patient safety that the physician knows

the early and late symptoms of LAST and can
apply the appropriate treatment options without
any loss of time if LAST should develop.

There are survey studies in literature related to
LAST in general and in various specialist areas,
but to the best of our knowledge there has been
no previous study conducted on orthopedists. The
aim of this study was to review the knowledge re-
lated to LAST and its treatment of physicians in
all stages of training in orthopaedic and trauma-
tology clinics, where local anaesthesia drugs are
widely used in daily practice, and to raise aware-
ness of this important subject

MATERIAL- METHOD

Approval for the study was granted by the Clinical
Research Ethics Committee of Kahramanmaras
Siitgii Imam University Medical Faculty (decision
no: 2018/18-392). Then a questionnaire was sent
by e-mail to orthopedists in different hospitals in
Turkey. The questionnaire comprised 16 items
concerning the demographic data of the partici-
pants, familiarity with the use of local anaesthe-
tics, the effect mechanism of local anaesthetic,
classification, toxicity of local anaesthetics and
treatments. The questionnaire items were prepa-
red by revising the questions used in the studies
by Karasu et al and Oksliz et al [7, 8].

Statistical analysis

The data obtained in the study were analysed sta-
tistically using SPSS for Windows vn 22.0 (IBM
Corporation, Armonk, NY, USA). Numerical vari-
ables were stated as mean * standard deviation
(SD) values and categorical variables as number
(n) and percentage (%). A value of p<0.05 was
accepted as statistically significant.

RESULTS

Fully completed responses to the questionnaire
were obtained from a total of 172 orthopaedic sur-
geons, comprising 18.6% orthopaedic residents,
51.7% orthopaedic and traumatology specialists,
and 29.7% faculty members, with a mean age of
37.4215.45 years (Figure 1). Tenure in the ort-
hopaedic area was determined as >10 years in
45.3% of the participants (Figure 2).

Of the total participants, 62.2% stated that they
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had received no training related to local anaesthe-
tics, and 28.5% reported having received training.
Local anaesthetic was seen to be used most in
the operating theatre, followed by the Emergency
Department, polyclinic intervention rooms, and on
the wards.

@ Associate
@ Specialist
Assistant

Figure 1. The level of the orthopedists participating in the study.
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Figure 2. Duration of working in the field of orthopaedics and traumatol-
ogy of the orthopedists participating in the study

The application of local anaesthesia by the subcu-
taneous/intramuscular route was reported by 69%
of the participants. LAST had not been previous-
ly encountered by 55.6% of the orthopedists, and
28.7% reported that they had encountered LAST.
In response to the question about the use of lipi-
ds in LAST treatment, 59.6% stated that they had
never heard of the use of lipids in the treatment of
LAST, 29.8% had heard of it but did not use it and
5.3% knew about the manner and area of use of
lipid treatment.

In response to the question about what precauti-
ons should be taken to prevent LAST, 88.2% of
the respondents stated the use of the appropria-
te dose, 29% stated monitorisation of the patient
before the application of local anaesthetic and
21.3% stated the application of the intermittent in-
jection method.

It was seen that 79.1% of the orthopedists did not
know whether or not there was 20% lipid soluti-
on available in the institution where they worked,
9.9% reported that it was available and 11% sta-
ted that it was not (Figure 3).

@PYes
®Ne

Do not know

B

Figure 3. Responses of the orthopedists to the question of whether or not

20% lipid solution was available in the institution where they worked
DISCUSSION

The results of this questionnaire study applied to
orthopedists demonstrated that the orthopedists
had general knowledge about local anaesthetics
because Orthopaedics and Traumatology is a de-
partment where local anaesthetics are often used,
but the training given related to current approac-
hes to LAST was seen to be insufficient. In additi-
on, the respondents were not seen to be up-to-da-
te with information about lipid solution, which has
been shown to be effective in LAST treatment and
is recommended to be available in units where lo-
cal anaesthesia is applied.

When it is considered that surgical interventions
are made both in the operating theatre and under
Emergency Department conditions, local anaest-
hetics are often used in orthopaedic daily practi-
ce. The units where local anaesthetics were app-
lied most often were reported by the orthopedists
in the study to be the operating theatre and the
Emergency Department. When operating theatre
conditions are considered, the application of local
anaesthesia can be made more safely.

The knowledge of the orthopedists in this study
was not seen to be sufficient in respect of local
anaesthetic doses, complications, contra-indicati-
ons and side-effects. Especially in patients where
a high dose of local anesthesia is used, the appli-
cation of the local anaesthesia must be made ta-
king into consideration comorbidities of the patient
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and the maximum dose of the drug being used.
A high volume of local anaesthetic is sometimes
used in blocks applied for surgical interventions
made to soft tissue, especially in the Emergen-
cy Department, and therefore attention must be
paid to local anaesthetic doses. When all these
are taken into consideration, it can be concluded
that orthopaedic physicians should participate in
current training programs related to local anaest-
hetics and LAST.

Clinical symptoms of LAST may be in the form
of bradycardia/hypotension, arrythmia, impaired
communication, cardiac arrest, loss of conscious-
ness, agitation or seizures [9]. The properties of
the local anaesthetic used are significant in the
development of LAST. Of the local anaesthetics
most widely used, bupivacaine is the drug with the
most cardiotoxic effect. It is an amide group lo-
cal anaesthetic with a long-lasting effect, but this
increases the risk of toxicity. Compared with lido-
caine, there is a 4-fold greater risk of toxicity and
there may be a dose-related expansion of QRS
on ECG and ventricular fibrillation [10, 11]. The
use of bupivacaine in pregnant patients has been
shown to increase the risk of cardiotoxicity becau-
se of the deceleration of venous return, the effect
of progesterone and hypoproteinemia [12]. In the
current study, in terms of preference, the use of
bupivacaine was in third place (29.7%) after prilo-
caine (72.1%) and lidocaine (48.3%).

Of the participants in the study, 55.6% reported
that they had never previously encountered LAST,
and 28.7% had encountered LAST. The early sta-
ge symptoms most frequently seen were tachy-
cardia, allergic reactions and a metallic taste on
the tongue. In cases in literature, CNS symptoms
only have been reported in 43%, cardiovascular
symptoms only in 24%, and the two together in
23%. The most common cardiovascular symptoms
have been reported to be arrythmia, transmission
blocks and cardiac arrest while the most common
CNS symptoms reported have been seizure and
loss of consciousness [13].

In the questionnaire of this study, questions were
asked to determine what was known about the
use of 20% intravenous lipid solution (IVLS) in pa-
tients developing LAST, and 59.6% of the respon-
dents stated that they had never heard of the use

of IVLS. New guidelines on LAST treatment are
still being prepared and updated. IVLS treatment
was a part of the resucitation guideline for LAST
treatment, published in 2007, and hospitals have
been recommended to use these guidelines [14].

The results of the questionnaire determined that
79.1% of the respondents did not know whether or
not 20% lipid solution was available in the hospital
where they worked. In the most recent case re-
ports in literature and in the guidelines it has been
stated that IVLS treatment should be initiated as
soon as symptoms of toxicity are determined as
arrythmia, seizure and clinical symptoms can de-
teriorate very quickly [15]. In addition, the airway
of the patient must be made safe during this time.
It is of great importance that IVLS treatment is
started before local anaesthetic plasma concent-
ration increases. Therefore, in all units where lo-
cal anaesthesia is used, such as the operating
theatre, Emergency Department and surgical in-
tervention rooms, it is important that 20% lipid so-
lution is available and that all personnel working
in the unit are provided with up-to-date training on
the diagnosis, treatment and prevention of LAST.

CONCLUSION

Local anaesthetics are drugs that are often used
in daily practice by surgical branch physicians in
particular. Although LAST is not frequently seen,
because of the potentially high mortality rates, it
is important that orthopedists, who often use local
anaesthetic drugs in daily practice, have up-to-da-
te knowledge of doses, side-effects, symptoms of
toxicity, diagnosis and treatment options and pre-
cautions to be taken. Physicians must be aware
of LAST and prepared for complications, thereby
ensuring safer use of these local anaesthetics.

Funding sources: There is no any source of fun-
ding or financial interest in this study.

Conflict of Interest: The author have no conflicts
of interest relevant for this article.

REFERENCES

1. Di Gregorio G, Neal JM, Rosenquist RW, Weinberg GL. Clinical presentation of local
anesthetic systemic toxicity: a review of published cases, 1979 to 2009. Reg Anesth
Pain Med. 2010;35:181-187. DOI: http://dx.doi.org/10.1097/AAP.0b013e3181d2310b

2. Corcoran W, Butterworth J, Weller RS, et al. Local anesthetic-induced cardiac toxic-
ity: a survey of contemporary practice strategies among academic anesthesiology
departments. Anesth Analg. 2006;103: 1322-1326. DOI: http:/dx.doi.org/10.1213/01.
ane.0000242515.03653.bb

3. Drasner K. Local anesthetic systemic toxicity: a historical perspective. Reg Anesth Pain
Med. 2010;35:160-164. DOI: http://dx.doi.org/10.1097/AAP.0b013e3181d2306¢

Acta Medica Alanya 2019:3:2 114



Bilal B. et al. Approach of Orthopaedic Physicians to Local Anaesthethic Toxicity

Mulroy MF, Hejtmanek MR. Prevention of local anesthetic systemic toxicity. Reg Anesth
Pain Med. 2010;35:177-180. PMID: 20216035

Neal JM, Bernards CM, Butterworth JF, et al. ASRA practice advisory on local anesthetic
systemic toxicity. Reg AnesthPainMed. 2010; 35:152-161. PMID: 20216033

Neal JM, Woodward CM, Harrison TK The American Society of Regional Anesthe-
sia and Pain Medicine Checklist for Managing Local Anesthetic Systemic Toxici-
ty: 2017 Version.Reg Anesth Pain Med. 2018 Feb; 43(2):150-153. DOI: 10.1097/
AAP.0000000000000726

Basarano{jlu G, Teker MG, Saidoglu L, Muhammedoglu N, Ozdemir H. Lokal anestezik
kullanan hekimlerin toksisite ve intralipid tedavisi hakkinda bilgileri. J Turk Anaest Int
Care. 2010;38:262-267. DOI:10.5222/JTAICS.2010.262

Oksuz G, Urfalioglu A, Sekmen T, Akkegeci N, Alpay N, Bilal B. Dentists knowledge of
lipid treatment of local anaesthetic systemic toxicity. Niger J Clin Pract 2018;21: 327-31.
DOI: 10.4103/njcp.njcp_12_17

Neal JM, Mulroy MF, Weinberg GL; American Society of Regional Anesthesia and
Pain Medicine. American Society of Regional Anesthesia and Pain Medicine checklist
for managing local anesthetic systemic toxicity: 2012 version. Reg Anesth Pain Med.
2012;37:16-18. DOI: 10.1097/AAP.0b013e31822e0d8a

Nath S, Haggmark S, Johansson G, Reiz S. Differential depressant and electrophysi-
ologic cardiotoxicity of local anesthetics: an experimental study with special reference
to lidocaine and bupivacaine. Anesth Analg. 1986;65(12):1263-1270. PMID:3777454

Rosen MA, Thigpen JW, Shnider SM, Foutz SE, Levinson G, Koike M. Bupivacaine-in-
duced cardiotoxicity in hypoxic and acidotic sheep. Anesth Analg. 1985; 64(11):1089-
1096 PMID: 4051206

Moller RA, Covino BG. Effect of progesterone on the cardiac electrophysiologic alter-
ations produced by ropivacaine and bupivacaine. Anesthesiology 1992;77:735-741.
PMID:1416171

Gitman M, Barrington MJ. Local anesthetic systemic toxicity: a review of recent case
reports and registries. Reg Anesth Pain Med. 2018;43: 124-130. DOI: 10.1097/
AAP.0000000000000721

Picard J, Ward SC, Zumpe R, Meek T, Barlow J, Harrop-Grifiths W. Guidelines and
the adoption of “lipid rescue” therapy for local anaesthetic toxicity. Anaesthesia
2009;64:122-5. DOI:10.1111/1.1365-2044.2008.05816.x

Fettiplace MR,Weinberg G. The mechanisms underlying lipid resuscitation therapy. Reg
Anesth Pain Med. 2018;43:138-149 PMID: 29356774

How to cite this article/Bu makaleye atif i¢in:
Bilal B, Topak D, Vatansever F, Boran OF. An Evaluation of the Approach of Orthopaedic Surgeons to

Local Anaesthetic Toxicity.Acta Med. Alanya 2019;3(2):111-115 doi:10.30565/medalanya.549378

Acta Medica Alanya 2019:3:2

115






