
 

LUMBAR PUNCTURE 

 

“Psamathe”, oil on canvas, Lord Frederick Leighton, c.1880. 

 



 

According to Ovid, (X1, 398), Psamathe was a Nereid or sea nymph, one of the fifty 

daughters of the sea god Nereus. She suffered a great loss in her life with the death of her 

son Phocus, who was killed by a pack of wild wolves. In Lord Leighton’s masterpiece 

Psamathe is posed so that we can only see her back. Although we cannot see her face we 

can sense that she is in deep and mournful contemplation as she gazes out into the calm 

blue waters that seem somehow reassuring to her.  

 

To the trained medical eye Lord Leighton’s painting also reminds us of the position of a 

patient about to undergo a lumbar puncture. Classically this is done with the patient in 

the lateral position, however should this technique prove unsuccessful an upright 

positioning of the patient may prove more successful. Position as for Psamathe, back well 

exposed, slightly flexed forward and arms folded in front. Finally the assistance of a 

sympathetic nursing staff will be required to help provide a calm and reassuring 

environment for the patient, as the blue sea does so for Psamathe.  

 

 

 

LUMBAR PUNCTURE 

 

Introduction 

 

Lumbar puncture is a diagnostic procedure for the collection of cerebrospinal fluid 

(CSF). 

 

It may also be performed for the administration of drugs in certain specific situations. 

 

Lumbar puncture has a number of important contraindications. Most importantly the need 

to perform a lumbar puncture, must be weighed against the risk of the patient having 

raised intracranial pressure.  

 

If lumbar puncture is performed in the presence of significantly raised intracranial 

pressure, there will be a risk of cerebral herniation at the foramen magnum.  

 

In this regard prior CT scanning of the brain is helpful, when signs of raised intracranial 

pressure are detected by the scan, but is problematic when they are not, as a normal CT 

scan does not absolutely rule out the possibility of raised intracranial pressure. Cerebral 

herniations may still occur even in the presence of a normal scan. 
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In these cases clinical features of raised intracranial pressure need to be sought.   

 

Lumbar puncture (or CT scanning) should never delay the administration of potentially 

lifesaving antibiotics. In unwell patients these should be given as soon as possible. 

Diagnosis of meningitis can frequently be confirmed by PCR testing of blood cultures.   

 

Do not do a lumbar puncture if a child is so sick that you will give antibiotics for 

meningitis even if the CSF is normal on microscopy. In these cases the patient 



should be treated urgently, and lumbar puncture can be done 24-48 hours later, if 

necessary, following some clinical improvement. 
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See also separate documents on: 

 

● Post Dural Puncture Headache (in Neurology folder). 

 

● Sonography of Lumbar Puncture (in Radiology folder). 

 

For LP in children, see also RCH Clinical Guidelines for Lumbar Puncture. 

 

Indications 

 

1. Diagnostic:  

 

● Investigation for infection: 

 

 ♥ The diagnosis of meningitis. 

 

 ♥ The diagnosis of encephalitis 

 

 ● Investigation for SAH following negative CT scan 

 

 ● The diagnosis of some neurological diseases  

 

  Examples include: 

 

  ♥ MS  

 

  ♥ Guillain-Barré Syndrome 

 

2. Therapeutic: 

 

 ● Administration of anaesthetic agents 

 

 ● Administration of some therapeutic agents 

 

Contraindications 

 

1. Raised intracranial pressure: 

 

This may be indicated by prior CT scan, either by space occupying lesions, or by 

diffuse cerebral edema, (as demonstrated in Appendix 1 below). 

 

Clinical indications of raised in intracranial pressure include: 

 

● Reduced conscious state 

 



● Protracted vomiting 

 

● Severe and unrelenting headache 

 

● Localizing neurological signs, (very late) 

 

 Note that papilloedema is an unreliable and late sign of raised ICP in meningitis 

 

2. Myelopathy: 

 

● In particular the possibility of a space occupying lesion within the spinal 

 canal or cord itself. 

 

3. Coagulopathy: 

 

 Including: 

 

● Those on anticoagulant therapy 

 

● Those with low platelets 

 

● The febrile child with purpura where meningococcal infection is 

 suspected 

 

4. Infection over puncture site 

 

5. Uncooperative patient 

 

6. Recent seizures (within 30 minutes or not regained normal conscious level 

 afterwards. 

 

Technique 

 

See RCH Guidelines for a video demonstration of LP in children. 

 

Steps are as follows:  

 

1. Informed verbal consent: 

 

● Informed verbal consent should be obtained.  

 

This should include a discussion of the benefits of the procedure in terms 

of possible diagnoses and potential complications. 

 

2. An experienced nursing assistant is important, particularly in the case of children. 

 

3. Constant explanation and reassurance to the patient. 

 



● As LP can be distressing, to parents, the parents of children should be 

 given the option of remaining with their child or leaving the room while 

 the procedure is performed.  

 

4. Positioning of the patient: 

 

The correct position is: 

 

● Lateral decubitus with hips and knees flexed. 

 

● Spine should be flexed without compromising the airway.  

 

● The back should be perpendicular to the horizontal axis of the bed. 

 

Alternatively in adults: 

 

● Patients may be sat upright, leaning slightly forward with the head resting 

on folded arms in front of them resting on a height adjustable table. 

 

 This approach may prove more profitable in obese patients or those in 

those in whom the lateral approach has not been successful. 

 

5. The procedure must be done using a strict aseptic technique.  

 

6. Sedation: 

 

Sedation may be required for children or particularly anxious adults. 

 

 Options include: 

 

 ● Midazolam 

 

 ● Nitrous oxide 

 

 ● Opioids 

 

 ● Ketamine 

 

 ● In neonates oral sucrose may be used. 

 

7. Establish landmarks to determine the point of needle entry: 

 

 ● This will be in the midline on the intercristal line (i.e the line that joins  

  the tops of the iliac crests, at L4-5). 

 

● Ultrasound in experienced hands can be an invaluable assistance in 

 detecting the L4-5 interspace.  
 



8. Infiltrate with local anaesthetic:  

 

 ● Local anaesthetic should always be used,  

 

Lignocaine infiltration (with a 25 G needle), and in children topical 

anaesthetics (such as laceraine) can also be used.  

 

Appropriate needle sizes used in children are shown in Appendix 2 

below. 
 

9. Insert and advance the spinal needle: 

 

● Position the needle (20 G in adults) in the midline with the bevel pointing 

 towards the ceiling (lateral decubitus position) or to the side (sitting). 

 

● Advance the needle into the spinous ligament (increased resistance) at a 

slight rostral angle (about 10 degrees).  

 

 Continue to advance the needle within the ligament until there is a fall in 

resistance (an at average of about 4 cm in average sized adults). 

 

 Remove the stylet.  

 

 If CSF is not obtained replace the stylet and advance the needle slightly 

then recheck for CSF. 

 

 If the needle meets resistance, withdraw the needle slowly whilst watching 

for CSF. If none is obtained, replace the stylet, re-orient the needle and re-

try.  

 

10. Collect CSF: 

 

 ● Collect CSF into 3 tubes: 

 

  ♥ Microscopy, gram stain and culture 

 

  ♥ Cell counts (white cells/ neutrophils). 

 

  ♥ PCR studies 

 

  ♥ Biochemistry (protein and glucose). 

 

In the case of possible SAH 4 tubes should be collected, the fourth is for 

xanthochromia testing and this sample is protected from light by silver 

foil.  

 

5-10 drops into each tube is usually adequate 

 



11. Replace the stylet (this may reduce risk of headache), and remove the needle and 

 stylet together. 

 

Complications 

 

Possible complications include: 

 

1. Infection: 

 

 ● At the needle site or within the CNS, (including spinal epidural abscess). 

 

2. Cerebral herniation, especially in neonates, young children.  

 

● This occurs in patients who have an LP whilst they have raised intracranial 

pressure or in the presence of a space occupying lesion.  

 

3. Post LP headache: 

 

 ● This lasts about 4-8 days and is made worse in the upright position and 

 better when lying flat.  

 

  See also Post Dural Headache (in Neurology folder). 

 

4. Spinal cord damage if the needle is inserted at too high a level.  

 

5. Radicular nerve root pain. 

 

6. Intraspinal epidermoid cyst formation (rare) 

 

 ● These occur when epithelial fragments are introduced into the 

 subarachnoid space by use of a non-styletted needle. 

 

7. Laceration of annulus fibrosis with possible rupture of nucleus pulposus. 

 

8. Spinal epidural hematoma (rare): 

 

 ● Avoid excessive lateral or deep penetration. 

 

Failed Lumbar Puncture 

 

It must be remembered that lumber puncture is a distressing procedure for most patients 

and accordingly there should not be excessively repeated attempts.  

 

The number of attempts must be judged according to the clinical necessity of the test and 

the degree of patient distress that is resulting from the attempts. 

 

If attempts are not successful then the patient can be referred to the radiology 

department for a CT guided LP 



 

Note that the radiation is much more focused and so not as much as what is delivered for 

a full lumbar spine CT scan.  

 

CT guided LP may also be the best option “first up” to avoid distress in patients who are 

going to prove technically challenging such as: 

 

● Obesity  

 

● Spinal deformity such as scoliosis, spondylosis  or excessive lordosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

CT scan of the brain (post contrast) of a 17 year old female with severe headache and 

recurrent vomiting.  

 

The scan shows evidence of severe diffuse cerebral edema. There is loss of sulci, loss of 

clear grey-white differentiation, loss of the basal cistern, which should be seen at this 

level. There is a small fourth ventricle and effacement of the lateral ventricles. 

 

 

 

 

 

 

 

 



Appendix 2 

 

Needle sizes in children: 

 

Size of Needle (length) Height of child Approximate age of child 

2 cm <50 cm Pre-term neonates 

3 cm 50-80 cm < 2 years old 

4 cm 80-120 cm 2-5 years old 

5 cm 120-150 cm 5-12 years old 

6 cm 150-180 cm >12 years old 
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