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1. Introduction 

 

The purpose of this guideline is to assist clinicians in understanding the indications, 

practicalities and techniques for performing femoral nerve block (FNB) in children at the 

Royal Derby Hospital Children’s Emergency Department (CED). This guideline should be 

used in conjunction with the Femoral Fracture Pathway and other supporting videos 

regarding management of fractured femurs and traction. The FNB kit box including checklist 

can be found in CED resus. 

https://derby.koha-ptfs.co.uk/cgi-bin/koha/opac-detail.pl?biblionumber=1860


Reference no: CH CLIN C62/April 22/v001 

 

 

Suitable for printing to guide individual patient management but not for storage Review Due: Apr 25 
Page 2 of 10 

 

2. Scope 

 

This guideline is intended for use by clinicians caring for children in CED who have sustained 

a femoral shaft fracture and require regional anaesthesia as pain relief.  

 

Traditionally, this procedure has been done using anatomical landmarks to guide 

administration of femoral nerve blockade. The ultrasound-guided method allows visualisation 

of needle placement and more focussed dispersion of local anaesthetic, reducing the risk of 

vascular puncture. This guideline covers both techniques, but the ultrasound-guided method 

is generally accepted to be easier, more effective and better tolerated by patients (1) (2). The 

USS-guided approach has been shown to provide prolonged duration of blockade with 

smaller volumes of local anaesthetic (3). It may also be safer overall as it carries a reduced 

risk of local anaesthetic systemic toxicity (4). It is rapidly becoming the standard and 

therefore is the recommended and preferred technique.  

 

A femoral nerve block may be done by the CED senior team. If a child presents out of hours, 

support may be sought from an Adult ED registrar or consultant. If there is noone available or 

FNB is not felt to be suitable option for this child, IV morphine titrated to effect is an 

acceptable alternative to manage pain and facilitate application of traction. Lack of available 

staff to perform a nerve block should not delay application of traction as this will stabilise the 

fracture and provide pain relief for the child. 

 

3. Main body of Guidelines  

3.1 Background 

Femoral fractures are common and very painful. Movement in order to obtain x-rays or to 

apply traction makes the pain worse. Prompt administration of effective analgesia is 

paramount. Opioid analgesia must be titrated against analgesic effect. Patients frequently 

require repeated doses of intravenous opioid analgesia to achieve adequate and sustained 

pain control. Regional anaesthesia through femoral nerve blockade is a safe and effective 

method for achieving rapid pain control for a femoral shaft fracture whilst avoiding repeated 

doses of systemic opioids. 
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3.2 Anatomy 

The femoral nerve arises from the lumbar plexus at L2-4. After emerging from the psoas 

major muscle, it passes behind the inguinal ligament and enters the groin in the femoral 

triangle, lateral to the femoral vessels and separated from these by the lower part of psoas 

major. The femoral nerve lies deep to the fascia lata and the fascia iliaca, while the femoral 

vessels sit between the two. The femoral nerve innervates the hip joint, femur, anteromedial 

thigh, knee, and the medial aspect of the lower leg. 

3.3 Indications 

• Femoral shaft fractures 

3.4 Contraindications 

• Infection or open wound at the puncture site 

• Femoral nerve injury 

• Allergy to local anaesthetic 

Figure 2 Cross-sectional view (11) 

Figure 1 Femoral nerve anatomy (17) 
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3.5 Relative contraindications:  

• Age under 1 year (see note on local anaesthetic below) 
• Bleeding disorders or anticoagulant therapy (1) 
• High risk of compartment syndrome: significant crush injury or circumferential burns. 

The theoretical risk is that FNB will delay recognition of evolving compartment 
syndrome. However, there is no evidence-based data to indicate that the use of 
regional anaesthesia increases the risk or delays recognition of compartment 
syndrome in children. (5) 

 

3.6 Complications 

• Allergy/anaphylaxis 
• Infection 
• Nerve injury. Rare, especially when done under USS guidance.  
• Local anaesthetic toxicity: venous/arterial infiltration causing secondary 

haemodynamic collapse +/- seizures. Rare, especially when done under USS 
guidance: visualise the needle tip throughout to ensure local anaesthetic is delivered 
away from the femoral vessels. See Appendix 1 for management. 

• Pseudoaneurysm from vascular injury. 
 

3.7 Preparation and Equipment 

• Obtain and document verbal consent from person with parental responsibility. 

• Ensure adequate nursing support and correct setting i.e. resus 

• Gather equipment. Most can be found in the FNB kit 
box in CED resus. You will need: 

o Cardiac and SpO2 monitoring  
o Ultrasound machine - linear transducer, gel 
o LMX cream applied to the site 20-30mins in 

advance (but do not delay procedure if not done) 
o Sterile dressing pack 
o Chlorhexidine solution 
o Sterile gloves 
o 2 x syringes (sizes according to dose and 

volume) 2x blunt fill needle (to prepare local 
anaesthetic) 

o 1 x yellow needle; 1 x green needle  
o Lidocaine 1% and/or levobupivacaine 0.25% 

• Examine and document neurovascular status 

 

3.8 Local anaesthetic choice and preparation 

Levobupivicaine is commonly used for femoral nerve blocks in children. Like lidocaine, it is 

predominantly metabolised by the CYP3A4/7 pathway, which is fully matured by the age of 1 

year (6) (7). Some practitioners may elect to mix levobupivacaine with lidocaine by halving 

the dose of each in order to benefit from the rapid onset of the lidocaine plus the prolonged 

Figure 3 Linear transducer 
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action of the levobupivacaine. However, single agent levobupivacaine is safe and effective. 

Typical dose for a femoral nerve block is 0.5-1.5mg/kg Levobupivicaine, with a maximum 

dose of 2mg/kg  (8) (9). Levobupivicaine 0.25% has a concentration of 2.5mg per ml. 

For children under 25kg use 1.5mg/kg = 0.6ml/kg of 0.25% levobupivacaine 

For children over 25kg use of 15ml of 0.25% levobupiviciane 

Consider supplementary use of inhaled nitrous oxide (Entonox) in older children who can 

coordinate self-administration. 

3.9 Procedure 

1. Position patient supine with hip slightly externally rotated if tolerated. 
2. Prepare ultrasound machine: correct probe, machine on opposite of bed to operator 

and block side. 
3. Clean skin with Chloraprep/cleaning of choice. Allow to dry. 
4. Locate the inguinal crease: ASIS to pubic symphysis. 
5. Palpate femoral pulse (artery). 
6. Infiltrate skin with 1-2ml lidocaine 1% via yellow needle. Administer superficially, 

lateral to artery.  

3.10 Ultrasound-guided technique 

1. Position probe in transverse plane with marker pointing to patient’s right 
2. Identify landmarks: locate the vein (compressible) and the artery (pulsatile) first; this 

can be confirmed using the Doppler function. Then move laterally to find the femoral 
nerve, which has a honeycomb appearance. Look for the fascia iliaca, which runs 
above the femoral nerve and below the vessels. 

3. Insert the needle at a 30-45 degree angle so that the needle tip is easily visible. 
Advance slowly lateral to medial ensuring tip of needle is always visible. 

4. Before each infiltration, aspirate to check not in a vessel. 
5. Infiltrate around the nerve, aiming for the lateral edge of the nerve, just under the 

fascia iliaca and above the iliopsoas muscle. This will allow the local anaesthetic to 
encircle the nerve fully. The local anaesthetic will be anechoic (black). 

6. Visualisation of the spread of the local anaesthetic confirms correct needle 
placement. If the spread is not seen, the needle may be intraneural and should be 
repositioned. 

Figure 4 Cross-sectional diagram of USS guided approach 
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3.11 Landmark-based technique 
1. Draw/imagine a line from the pubic tubercle to the ASIS. The line represents the 

inguinal ligament. 
2. Palpate the femoral artery. Site of needle insertion is 1-2cm inferior to the line 

of the inguinal ligament and just immediately lateral to the femoral artery. 

 
3. Insert the needle at a 30-45degree angle pointing towards the head, never aiming 

medially.  
4. Infiltrate local anaesthetic slowly, aspirating to check not in a vessel each time the 

needle is advanced/repositioned. 
5. Significant resistance to infiltration or pain on infiltration indicates incorrect 

positioning – try withdrawing slightly. 
 

THE NEEDLE TIP SHOULD BE VISIBLE THROUGHOUT INFILTRATION  

Figure 6 Surface landmarks (15) 

Figure 5 Ultrasound image of femoral artery (red), femoral vein (blue), femoral nerve compartment (yellow), 
fascia lata (green), fascia iliaca (orange) 
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3.12 Post-procedure care 

• Apply simple gauze dressing or plaster. 

• Continue cardiac monitoring for 30 minutes post-procedure (10) 

• Post-procedure observations should be done at 5, 10, 15 and 30minutes post-
procedure as a minimum. LA concentration peaks 15-30mins post injection. Monitor 
for signs of LA toxicity Appendix 1 

• Check injection site for signs of pseudoaneurysm development (usually within 2 hours 
of procedure). 

• Allow 20-30 minutes time for analgesic effect before manoeuvring patient to apply 
traction. 

• Apply splint and traction as directed by orthopaedic team. 
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Appendix 1: Local anaesthetic systemic toxicity 

 

Local anaesthetic toxicity can occur at any time in the first hour after the injection of 

anaesthetic. Concentration peaks at 15-30minutes hence it is advised to observe patients 

closely for at least 30 minutes after administration. Early signs can include lightheadedness, 

perioral numbness or tingling and slurred speech – ask the patient about these during and 

after the procedure. This can progress to tachycardia, hypotension, seizures, coma, torsades 

de pointes and cardiac arrest. Arrhythmias induced by LA can be very refractory to 

treatment.  
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• Treat hypotension with fluid bolus(es).  

• Treat seizures as per APLS.  

• For torsades de pointes, give IV magnesium sulphate 40mg/kg (max 2g) over 
20mins. 

• Intralipid is kept in the anaesthetic drug cupboard in Bay 1 of adult ED resus. 
Give 1.5ml/kg of Intralipid 20% over 1 minute followed by an infusion at 15ml/kg/hour 
for at least 10 minutes after haemodynamic stability is achieved. After 5 minutes, if 
haemodynamic stability has not been restored or circulation deteriorates, give a 
maximum of two further bolus doses of 1.5 mL/kg over 1 minute, 5 minutes apart, and 
increase the infusion rate to 30 mL/kg/hour. Continue infusion until cardiovascular 
stability and adequate circulation are restored or maximum cumulative dose of 
12 mL/kg is given (14). 

Signs

•Sudden altered mental status, change in conscious level, agitation, convulsions

•Bradycardia, heart block, asystole, VF/VT

Action

•Stop administering local anaesthetic

•Support airway and give 100% oxygen. May need BVM/intubation if hypoventilating. 

•Get IV access

Treat

•In cardiac arrest: follow APLS and give Intralipid

•Not in cardiac arrest: treat hypotension, bradycardia, tachycarrhythmia and consider 
giving Intralipid

Follow up

•Consider whether HDU admission is required for further monitoring

•Monitor amylase daily for 2 days as pancreatitis can develop 

•Report cases via Datix


