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Abstract  Review Article 
 

Systemic toxicity of local anaesthetics (LA) is a rare but often serious event. The clinical cases reported in the 

literature show that its clinical expression can be very polymorphous. The use of a peripheral block with ultrasound 

guidance reduces the incidence of vascular puncture and systemic toxicity Systemic toxicity is often delayed after L A 

injection. Therefore, close monitoring during the first 30 minutes after ALR (especially with ultrasound guidance) 

seems recommended. In case of a systemic accident, the administration of an intravenous lipid emulsion ELI is now 

part of the recommendations to be followed in case of cardiorespiratory arrest induced by a systemic overdose of local 

anaesthetic. The mechanisms of ELI are complex and probably multiple. Their use should therefore not replace other 

means of resuscitation, but appears to be an effective additional element. Further experimental studies and a clinical 

case registry will probably make it possible to better characterise the effects of an ELI-AL combination and to better 

understand the elements which, today, maintain the controversy of their use.  
Keywords: lipids, local anaesthetic, intoxication, intralipids, lidocaine and bupivacaine, oliclinomel n4, generalized 
tonic-clonic convulsion. 
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INTRODUCTION 
Systemic toxicity of local anaesthetics (LA) is 

a rare but often serious event. The clinical cases 

reported in the literature show that its clinical 

expression can be very polymorphous, often delayed 

after injection of LA. In fact, close monitoring during 

the first 30 minutes after ALR is performed seems to be 

recommended.  

 

In the event of a systemic accident, the 

administration of an intravenous lipid emulsion ELI is 

now part of the recommendations to be followed in the 

event of cardiorespiratory arrest induced by a systemic 

overdose of local anaesthetic. 

 

The mechanisms of ELI are complex and 

probably multiple. Their use should therefore not 

replace other means of resuscitation, but appears to be 

an effective additional element.  

 

In our clinical case and in the absence of 

intravenous lipid emulsion in the Moroccan market, the 

use of the lipid component of oliclinomel as an 

alternative to ELI has proven to be effective in 

combination with resuscitative measures. 

 

MEDICAL OBSERVATION 
A 66 year old patient with no specific 

pathological history was admitted to the operating room 

for a cataract treatment of the left eye. On preoperative 

monitoring, the patient was hemodynamically and 

respiratorily stable with a blood pressure of 132/78, 

heart rate of 79 beats per minute, oxygen saturation of 

98% at free airway and respiratory rate of 17 cycles per 

minute. A safety vascular line was placed in the right 

forearm. 

 

After injection of local anaesthetic (lidocaine 

and bupivacaine) by retrobulbar route for cataract 

surgery, the evolution was marked in 2 minutes after 

injection by the installation of generalized tonic-clonic 

convulsion with post critical coma and respiratory 

distress (spO2 at 40% in free air) associated with a 

bradycardia at 40 beats per minute with arterial pressure 

at 90/42. 

 

Medicine 
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The patient was intubated, ventilated and 

sedated; with administration of 5 mg medazolam, 

loading dose of gardinal, 250 microgram atropine and 

early administration of the lipid component of 

oliclinomel N4 by peripheral venous route (equivalent 

to 40 g lipid), with a 20 ml kilogram saline filling 9% 

his capillary blood glucose is 1.05. 

 

The immediate evolution was marked by the 

disappearance of convulsions, heart rate normalised and 

blood pressure stabilised without recourse to inotropes. 

 

The examination on admission to the 

multipurpose resuscitation service of the 20 August 

hospital found a patient with IVS pupil in stable miosis 

on the haemodynamic level: PA: 128/75 MAP at 70, 

FC= 64bpm an ECG was carried out without anomaly, 

On the respiratory level: SpO2 at 100% under 

mechanical ventilation with Volume Controlled 

Ventilation mode with the following parameters FiO2= 

50% / PEP= 4/ Vt= 500/ FR= 12. 

 

After stabilisation, placement of a central 

venous catheter and administration of oliclinomel N7 

lipid emulation over 12 hours 80g. 

 

The patient underwent a cerebral CT scan 

which revealed no abnormalities; a full biological work-

up was requested with no abnormalities including a 

lipid panel. 

 

The evolution after 24 hours was favourable 

with a conscious Patient 1, PSR, no DSM, no more 

convulsions with spontaneous ventilation and 

hemodynamically stable: BP= 11/07, HR = 68 bpm; 

extubated by the following without incident with SPO2 

at 98% in the open air, then he was transferred to the 

ophthalmology department for further specialised care. 

 

DISCUSSION  
Locoregional anaesthesia in ophthalmic 

surgery has grown considerably in recent years. In the 

short and medium term, this technique allows for faster 

patient rehabilitation and reduces the incidence of 

complications from general anaesthesia. 

 

This technique is based on the use of local 

anaesthetics (LA), mostly of the amino-amide type. 

These molecules block voltage-gated sodium channels 

in nerve structures and thus prevent the propagation of 

the action potential along the axon. On the other hand, 

these molecules have other cellular targets such as the 

calcium channel, the mitochondria or the endoplasmic 

reticulum. These different interactions account for the 

toxicity of LA. During accidental intravascular 

administration or passive diffusion, a high plasma 

concentration of LA is manifested by systemic toxicity 

(TSAL), which is potentially fatal. Locally, these agents 

also have toxicity with less morbidity, which manifests 

itself on nearby structures such as the neuron, myocyte 

and chondrocyte. 

 

A review of the literature shows that the first 

clinical signs of ALS are observed in less than one 

minute in 9% of cases [7]. 

 

TSAL is manifested by the appearance of 

clinical neurological and/or cardiac signs [4, 7, 8].  

 

An increase in the plasma concentration of AL 

induces a blockage of cerebral cortical inhibitory 

pathways, resulting in the appearance of CNS 

symptoms and signs of excitation, including sensory or 

visual disturbances and muscle spasms. At very high 

plasma concentrations, CNS failure is observed, with 

impaired consciousness, coma and respiratory arrest. 

 

LAs block potassium and calcium channels in 

myocardial cells. Associated pathophysiological effects 

are dysrhythmias, myocardial depression and collapse 

of systemic vascular resistance. Clinically, 

prolongations of PR, QRS and ST intervals may be 

observed, with an increased risk of bradycardia and 

reentrant tachycardia [9]. 

 

In addition to a dose-dependent effect, LA 

toxicity is also characterised by an increase in effect 

when the heart rate increases: this is use-dependence or 

phase block [10]. On the electrocardiogram, a widening 

of the QRS is classically described with possible 

modification of the QT. This effect is stereospecific 

with less toxicity of levobupivacaine and ropivacaine 

compared to racemic bupivacaine [10]. 

 

The clinical presentation of ALS in the 

cardiovascular system can therefore also be very 

multifaceted. 

 

The physicochemical properties of LA 

molecules are associated with different levels of 

toxicity which are also dose dependent [10, 52, 55]. 

 

In 1998, Guy Weinberg's team described the 

first effects of intravenous coadministration of 

bupivacaine and ELI in rats [66]. The animals were 

divided into two groups: intravenous injection of 

bupivacaine associated or not with an injection of ELI. 

Two types of results were obtained: i) the toxic dose of 

bupivacaine necessary to induce cardiorespiratory arrest 

increases if it is preceded by an IV injection of 

Intralipid® 20%, and this is proportional to the dose of 

Intralipid® 20% pre-administered ii) during the 

injection of a lethal dose of bupivacaine, the mortality 

of the rats is significantly lower if they receive, during 

resuscitation, an IV solution of Intralipid® 20%. 

Numerous experimental studies have subsequently 

explored the mechanisms of action that could explain 

these phenomena. 
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Today, several mechanisms can probably 

account for this effect [67]. Among these different 

mechanisms, we could mention:  

 The formation of a lipid trap: the formation of 

lipid droplets was initially observed by 

electron microscopy during a mixture of 20 ml 

of propofol in a lipid solution (1%) and 40 mg 

of lidocaine [68]. The authors describe an 

increasing diameter of the droplets over time, 

which may correspond to a capture of LA. 

This effect is described up to 24 hours after the 

two molecules are brought together. Dureau et 

al., report that the administration of ELI after 

an intravascular injection of LA in healthy 

volunteers reduces the maximum 

concentrations of ropivacaine and 

levobupivacaine [69]. However, the ratio of 

free and protein-bound LA concentrations may 

not be altered [70]. 

 The likely involvement of cellular metabolism: 

In 1961, Shipp et al., demonstrated that lipids 

are essential energy substrates for 

cardiomyocytes [71]. Lipids are metabolised 

by the beta-oxidation cycle and allow 

mitochondrial ATP synthesis [72]. In the case 

of LA-induced cardiac toxicity, the 

administration of ELI, as the energy substrate 

of choice, could have a cyto-protective role 

with regard to the various stresses to which 

cardiomyocytes are subjected (Figure 1) [73, 

74].  

 The inherent haemodynamic effect of ELI: in 

the absence of LA, isolated administration of 

ELI in rats significantly increases aortic flow 

and arterial pressure compared to isotonic 

saline administration [73]. This positive 

inotropic effect may partly explain the return 

to a stable haemodynamic state observed in 

many clinical cases [75-78].  

 Direct modulation of the sodium channel 

configuration: lipids interfere with the action 

of LA on the sodium channel. Experimentally, 

they decrease the intensity of the tonic and 

phasic block induced by LA.  

 

The literature has been enriched since 2006 by 

the publication of some forty clinical cases highlighting 

the beneficial effects of ELI administration in the event 

of LA overdose, such as bupivacaine or ropivacaine 

[76, 77]. In one of the first two clinical cases published 

in 2006, a 58-year-old man underwent an interscalene 

block with a mixture of mepivacaine and bupivacaine 

[77]. At the end of the injection, the patient presented 

severe neurological signs followed by cardiorespiratory 

arrest. After 20 minutes of resuscitation and the 

persistence of haemodynamic instability, the 

administration of 100 ml of Intralipid® 20% allowed a 

very rapid improvement of the haemodynamic and 

electrical parameters, the patient not presenting any 

neurological complication afterwards. Similar results 

were subsequently described in other adult patients, but 

also in children [79, 80]. The majority of clinical cases 

report that, in the event of asystole following LA 

overdose, while the patient is receiving 

cardiopulmonary resuscitation with external cardiac 

massage, titrated adrenaline injections, oxygenation 

with a 100% inspired oxygen fraction and appropriate 

ventilation, additional administration of ELI is most 

often accompanied by haemodynamic restoration within 

a rapid timeframe of 5- 10 minutes. 

 

A professional consensus has therefore 

legitimately included ELI in the treatment of ALS. In 

2012, North American recommendations were 

published [81, 82]. However, the lack of high-level 

human studies and the heterogeneity of the results of 

experimental studies have given rise to controversy 

concerning the beneficial effects of the ELI-AL 

association. However, it seems legitimate to remain 

vigilant about cause and effect relationships because: i) 

an underestimation of the number of failures of ELI 

therapy cannot be excluded, ii) prospective and 

randomised studies on this subject are obviously 

ethically impossible. 

 

Among the causes of failure of ELI therapy, 

animal experimental studies suggest that hypoxia, 

respiratory acidosis and excessive doses of adrenaline 

are factors in resuscitation failure.  

 

In addition, the administration of ELI should 

be cautious. In the event of systemic LA overdose, 

some authors recommend that the maximum dose of 10 

ml/kg of ELI should not be exceeded during the first 30 

minutes [83]. This recommendation can be explained by 

the following arguments. In animal models, infusion of 

ELI during cardiopulmonary arrest induced by LA 

overdose inhibits vasodilation and thereby increases 

adrenaline-induced hyperlactatemia [84]. During a large 

volume injection of ELI in rats, an increase in 

triglycerides is observed during the first 48 hours, 

associated with an increase in amylase and ASAT [85]. 

These results have also been described in humans, with 

pancreatic [86], respiratory [82] or metabolic disorders 

such as hyperlipaemia. 

 

The French Society of Anesthesia and 

Resuscitation (SFAR) and the American Society of 

Regional Anesthesia and Pain Medicine (ASRA) have 

published a checklist to be followed in the event of 

cardiopulmonary arrest related to an LST. The first 

three points are the subject of a clearly identified 

common consensus [81, 87]:  

- Call for help  

- Initial approach  

 Airway management and ventilation with 

100% oxygen. 

 Management of severe neurological disorders: 

benzodiazepines first, do not inject propofol. 

 Organising the possibility of an ECC. 
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- Management of asystole  

 Prolonged cardiac massage.  

 Avoid vasopressin, calcium channel blockers, 

beta-blockers, or other local anaesthetics.  

 Adrenaline dose titration (<1mcg/kg). 

 

The administration of ELI is less standardised. 

Overall, two protocols are published, which differ in the 

recommended initial doses and the presence or absence 

of continuous infusion (Table 2) [87]. In view of these 

differences, it is clear that the haemodynamic status of 

the patient will guide the practitioner to best apply these 

recommendations. 

 

PARAMETERS  Treatment with ELI (Intralipid® 20%) 

published on the SFAR website [87]  

Treatment with ELI (Intralipid® 20%) 

published on the ASRA website [81]  

INITIAL DOSE  Initial bolus of 3 ml/kg IV  Initial bolus of 1.5 ml/kg IV over 1 minute  

CONTINUOUS 

INFUSION  

Continuous maintenance infusion is not 

essential  

Continuous infusion of 0.25 ml/kg/min, possible 

up to 0.5 ml/kg/min in case of collapse  

BOLUS 

REPETITION  

-  Repeat bolus once or twice if cardiovascular 

collapse persists  

DURATION  -  Continuous infusion at least 10 min after return 

to satisfactory hemodynamic balance  

MAXIMUM 

DOSE  

-  Avoid exceeding the maximum dose of 10ml/kg 

in the first 30 minutes  

DURATION OF 

MONITORING  

A minimum of 6 hours of rhythmic 

monitoring is recommended  

Prolonged monitoring for more than 12 hours, 

justified by a risk of recurrence on 

discontinuation of the ELI  

 

OLICLINOMEL (N4-550
E
 and N 7-1000) is 

an emulsion for infusion. It is presented in a 3-

compartment bag. 

 

One compartment contains a solution of 

glucose with calcium, a second a lipid emulsion and the 

third a solution of amino acids with other electrolytes. 

Composition of a 1000 ml bag 

Active substances 20% lipid emulsion 

compartment 

(corresponding to 20 g/ 

100 ml) (200 ml) 

10% amino acid solution 

compartment 

(corresponding to 10 g/ 

100 ml) (400 ml) 

40% glucose solution 

compartment 

(corresponding to 40 

g/100 ml) (400 ml) 

Refined olive oil + refined 

soybean oil
*
 

40,00 g   

Alanine  8,28 g  

Arginine  4,60 g  

Glycine  4,12 g  

Histidine  1,92 g  

Isoleucine  2,40 g  

Leucine  2,92 g  

Lysine  2,32 g  

(as lysine hydrochloride)  (2,90 g)  

Methionine  1,60 g  

Phenylalanine  2,24 g  

Proline  2,72 g  

Serine  2,00 g  

Threonine  1,68 g  

Tryptophan  0,72 g  

Tyrosine  0,16 g  

Valine  2,32 g  

Sodium acetate, 3 H2 O  2,45 g  
Sodium glycerophosphate, 5 H2 O  2,14 g  

Potassium chloride  1,79 g  

Magnesium chloride 6 H2 O  0,45 g  

Anhydrous glucose   160,00 g 

(as glucose monohydrate)   (176,00 g) 

Calcium chloride 2 H2 O   0,30 g 
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CONCLUSION 
Systemic toxicity of LA is a rare but often 

serious event. The clinical cases reported in the 

literature show that its clinical expression can be very 

polymorphous. It is often delayed after injection of LA. 

In fact, close monitoring during the first 30 minutes 

after ALR seems recommended.  

 

Locally, the injection of LA is accompanied by 

cytotoxicity on the neighbouring structures, particularly 

affecting muscle and nerve cells. This cytotoxicity 

involves complex mechanisms and requires further 

experimental studies to understand them in more detail.  

 

The key to LA toxicity lies above all in its 

prevention. This implies a judicious choice of LA, 

giving preference to the least cardiotoxic. The use of 

ultrasound guidance when performing ALR should 

encourage us to reduce the doses and concentrations of 

LA used.  

 

In the event of a systemic accident, the 

administration of a LDE is now part of the 

recommendations to be followed in the event of 

cardiorespiratory arrest induced by a systemic overdose 

of a local anaesthetic. The mechanisms of ELI are 

complex and probably multiple. Their use should 

therefore not replace other means of resuscitation, but 

appears to be an effective additional element. Further 

experimental studies and a clinical case registry will 

probably make it possible to better characterise the 

effects of a combination of ELI and LA and to better 

understand the elements which, today, maintain the 

controversy of their use. Similarly, further work will 

help to better define the role of ELIs during overdosing 

with other fat-soluble agents. 
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