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Target group(s) 

This learning package has been developed to standardise the technique of lumbar puncture as performed by  

 Medical practitioners 

   
 Supervised medical students 

 

It can be used in conjunction with the summative assessment process for the final year medical programme, house 

officer training. 

 

It can be incorporated into group teaching sessions or used by individuals for self -directed learning, revision and 

professional development. 
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Learning objectives 

 

Completion of this package will enable learners to:- 

1. Demonstrate appropriate aseptic technique 

2. Demonstrate ways to avoid needlestick injury and describe necessary actions in event of injury. 

3. Communicate with patients in a way, which reduces anxiety, provides necessary information, earns their trust 

and ensures safe practice including cultural considerations. 

4. Describe the relevant anatomy and physiology of the lumbar spine. 

5. Competently and confidently perform a lumbar puncture on a teaching model 

6. Collect appropriate specimens of cerebrospinal fluid. 

7. Describe the rationale for each step in the procedure 

8. List at least 3 potential problems which may be encountered 

9. Document information relating to the procedure in a way which ensures patient safety and meets quality 

standards. 

 

 

Pre-requisites 

 

Have up to date knowledge of related anatomy and physiology 

Be familiar with associated organisational documents:- 

Christchurch Hospital Infection Control manual Volume 10a and 10b 

Management Guidelines for Common Medical Conditions 9
th

 Edition (Blue Book) 

Have read through whole package before starting  

Identify own learning needs relating to this procedure 

 

 

 

 

 

Potential format(s) 

 

Practical group teaching session using simulation models and training video 

 

Individual self-directed learning session, with / without peer support using simulation models and / or training video 

 

Outcomes 

 

Meet stated objectives 

Meet some / all own learning needs 

Feel prepared for formative / summative assessment requirements  

 I.e. formative assessment: Competently and confidently perform a lumbar puncture on a teaching model. 

Summative – successfully perform a lumbar puncture and obtain 4 samples, under direct supervision 

 of an instructor within 8 weeks of completing training   

 

Complete the self evaluation form in this pack and amend on-going professional development action plan  

 for professional portfolio 

 

Complete user feedback sheet (in this pack) for on-going improvement of Clinical Skills Unit facilities and 

revision of the teaching pack. 
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TUTORIAL OUTLINE 
 

The following guidance is offered in an attempt to increase your success rate when required to perform lumbar 

puncture, without risk of infection or undue discomfort to your patient.  

If you are new to this skill, you are encouraged to study the written guidelines and practice the skill in the safety of the 

Clinical Skills Unit, as frequently as you feel necessary before being assessed and ultimately taking responsibility for 

performing this procedure with patients.  

Alternatively, even if you have experience, the opportunity to revise your knowledge and practice the skill in a safe 

environment will improve your technique, thus increasing your confidence and competence.  

 

Your patients will be thankful that you spent time with this activity. 

Diagnostic lumbar puncture is performed to assess the state of the cerebrospinal fluid with a view to confirming or 

providing a diagnosis for neurological symptoms. 

  

Alternative non invasive methods of diagnosis, should be considered before lumbar puncture is carried out. 

 

To perform this task in a sensitive and well-organised way, you need to apply your knowledge of  

 anatomical and physiological aspects of the lumbar spine (Appendix  1 ) 

 infection risk  

 good communication, including common courtesy 

 culturally appropriate practice 

 

Cultural considerations 

 

Having considered the issues raised in the associated document “Maori Health Care”, think about 

how you may: 
 Involve the  family/whanau in care of the patient 

 Reinforce the holistic care perspectives, including the 4 components of well being described in the associated 

document, in your practice and make this explicit to the patient 

 Show through words and actions that you understand Maori concepts of health and wellbeing. 

 

Ensure that you incorporate appropriate greeting processes, such as getting up from your seat and interacting personally 

and warmly with the patient and their whanau/supporters who may be present, looking for cues about whom the 

whanau identify as their spokesperson.  A Mäori person may not immediately reveal their name or their situation, 

without the preliminary formalities having been appropriately completed. 

 

Time needs to be allowed for issues to be set out, explained and talked through sufficiently for a clear decision pathway 

to emerge.  Be aware that silence does not equal assent – and may be more likely to indicate that further debate is 

required.  

Generally Mäori will not continually look directly at other people during an interaction, finding that too unrelenting and 

oppositional, with the potential to encourage the development of confrontation.  They may rest their gaze elsewhere, to 

one side, to the floor or close their eyes altogether. 

Give some thought to how 

 These descriptions of communication requirements compare to your personal and professional communication 

styles 

 You can use family/whanau and kaumatua as part of the healthcare team 

 You will deal with silence or lack of active response if they occur 

 You can obtain help to assist with interactions with Maori patients and their whanau if you need it e.g. are Maori 

health workers available 
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PREPARE 

a) EQUIPMENT (Appendix 2)  

Indications 
 suspicion of meningitis or meningo encephalitis 

 suspicion of sub-arachnoid haemorrhage and normal CT scan (approximately 5% of sub-arachnoid  

         haemorrages are not detected on CT scan)   

 As part of as “septic screen” in infants. 

 Other less urgent indications – MS, Guillain-Barre syndrome, benign intracranial hypertension. 

 

Contraindications                    

 Any possibility of an intracranial space occupying lesion. 

 Any possibility of a spinal cord compressive lesion. 

 Bleeding diathesis – e.g. DIC, thrombocytopaenia, Warfarin therapy, haemophilia. 

        NB. Aspirin therapy is not normally considered a contraindication to lumbar puncture. 

  Septic shock. 

 Evidence of raised intracranial pressure and/or focal neurological signs. 

 Local cellulitis, wound or sepsis at proposed puncture site.   

                

              Signs of raised intracranial pressure ( papilloedema, focal neurological signs or diminished  

              level of consciousness), mandate a CT head scan prior to L.P. A normal CT scan will exclude  

              a space occupying lesion, but raised intracranial pressure may still be present The need to  

               perform a CT head, should not delay the administration of antibiotics if meningitis is suspected. 

. 

 

Know the risks of the procedure and how to deal with them. 

 

Work in a private, well lit, area. 

 

Be seated if possible and have a surface to rest your arms on during procedure. 

 

Assemble all necessary equipment before you start, to ensure that time is not wasted and 

 sterility of procedure is not compromised. 

 

Check for allergies – in particular to iodine or local anaesthetic. 

 

Select correct size and type of spinal needle– longer for obese patients and shorter for children.  

The smallest bore that will give the required specimens, without danger of distortion of  

the needle is preferred. 

 

Ensure sharps container is close at hand 

 

Check all packaging to ensure equipment is not damaged, “use by” date has not expired and  

asepsis is maintained 

 

 
b)      PATIENT 

Introduce yourself and confirm their identity 

 

Explain and discuss the procedure to both reduce patient anxiety, being sensitive to possibility of needle phobia or 

previous bad experience, and ensure understanding so that given consent is thus informed (Appendix 4). 

 

 c) SELF 

Think through the whole procedure and consider the potential problems you might encounter or need to 

discuss with the patient (Appendix 3) 

 
Wash hands carefully and dry well, prior to following Universal Precautions for infection control, throughout 

the procedure. 

 

 Some Mäori may want to say karakia before the procedure. 



 

CDHB CLINICAL SKILLS UNIT 

SKILL DEVELOPMENT PACKAGE (07/2010) 

LUMBAR PUNCTURE PACK 

7 

 

Position the patient comfortably either in the lateral decubitus position or the sitting position ( figures 1 and 2)  

The neck should be flexed forward and the hips and knees flexed so that the lumbar region of the back arches 

toward you. 

An assistant is necessary to maintain and help with patient positioning. 

Keep the back perpendicular to the bed. 

 

 

 

The Right Way The Wrong Way 
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Lumbar Puncture 
  

Step 

1 

 

Action  

Explain the procedure to the patient and get informed 

consent 

PHOTO  

 

 

 

2 Position the patient as described above and 

ensure a good light source. 

This ensures maximum cooperation and 

visibility. 

 
3 Finding the site of injection. 

Identify the superior iliac crests. 

An imaginary line drawn through them should be vertical 

and intersecting the upper L4 vertebral body. The needle is 

inserted between L3/4 or L4/5. (The spinal cord in an adult 

ends at the body of L2 and the body of L3 in infants). 

.Mark the site  with a waterproof, indelible marker ( so it is 

not easily washed off) 

It is also helpful to mark along the spinous processes above 

and below the site in order to see the alignment of the 

spine  

Tip: A small pressure mark can be made with the blunt end 

of a ballpoint pen. 

 

4 Prepare as for sterile procedure and open sterile pack onto 

prepared surface. Recommend gown/mask/gloves. 
 

5 Wash hands and put on well fitting, sterile gloves. To 

ensure maximum sensitivity whilst protecting against 

potential cross infection. 

 

6  Arrange instruments. 

A no touch technique is most important. 
 

7 Warn the patient that you will be applying a cold solution 

to their back. 

Swab area around selected insertion site with iodine in 

alcohol or Chlorhexidine 1% in alcohol 70%, from the 

level of L3 to L5, in a circular movement outwards from 

the puncture site.  

Apply two to three coatings of antiseptic and allow to dry. 

 

8 Drape the area to provide a sterile field.  

9 Insert local anaesthetic. 

Explain to the patient what you are doing and that they can 

expect to feel a sting. An informed patient is a cooperative 

patient. 

Using a 23 g needle, and keeping in the midline, insert just 

underneath the skin and draw back to ensure the needle is 

not in a blood vessel. Insert enough local anaesthetic to 

create a small bleb. Advance the needle further and repeat 

the performance always drawing back on the syringe 

before inserting anaesthetic. Inject along the route that you 

wish to place the spinal needle aiming proximally as if 

toward the umbilical area. 

 

10 Set up the manometer by fitting the two pieces of tubing 

and attaching the three way tap which should be turned 

OFF  

This process also allows time for the local anaesthetic to 

work. 

 

10 Make a small incision at the marked site, with a scalpel. 

This allows for ease of entry of the commonly used blunt, 

pencil point spinal needles. 

If a cutting needle is used, the bevel should always be 
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directed horizontally. 

Note: the bevel will cut the fibres regardless of its 

orientation and the extent of the cut is irrespective of 

whether the needle is aligned horizontally or vertically. 

12 Insert the lumbar puncture needle along the same track that 

was prepared with local anaesthetic, again aiming for the 

umbilicus. 

Pencil point needle will give slightly more resistance when 

advancing through the tissues than the cutting or Quincke 

needle. 
 

 

13 Advance the needle to the approximate depth required, 

then remove the stylus and check for a return of CSF. You 

may feel a small 'pop’ as you enter the dura. If no return is 

noted, replace the stylet and advance the needle slightly – 

about 5 mm- and check again for fluid return. Keep 

advancing little by little until a return is noted. 

 

14 CSF 

The CSF should be clear with a slow flow of about one 

drop per second. Slight blood staining initially from local 

trauma should clear rapidly. 

If the flow is too slow, rotate the needle 90 degrees in case 

the opening is covered. If the flow remains too slow, 

advance and adjust the position of the needle  

 

 
 

15 Measuring the CSF pressure. 

Patient must be in lateral decubitus position. The hips 

should be at no more than 90 degrees of flexion to avoid 

increasing abdominal pressure. 

Connect the manometer to the hub of the needle taking 

care not to move the needle as you do this. Keep the 

manometer perpendicular to the patient. 

Open the tap to allow CSF to flow up the tube and wait for 

the fluid to oscillate in the tube and stop rising.  

Normal pressure   80 – 180 mm of CSF 

 

16 Collecting the specimens. 

Disconnect the manometer and discard its contents. Fill the 

tubes in the order of labelling – i.e. numbers 1 to 4. 

10 to 20 drops per tube is sufficient. 

Ensure that the patient is completely relaxed and is not 

straining to avoid recording a spuriously high pressure. 

 NEVER ASPIRATE CSF. 

 

 

17 To remove the needle, replace the stylet and slowly 

withdraw. Replacing the stylet may help to reduce the 

incidence of post dural tap headache. 

Apply pressure with sterile gauze and if no leaking is 

noted, spray with skin spray. 

 

18 Clean surrounding skin as necessary.  

19 Apply suitable dressing e.g. band aid  

20 Instructing the patient to remain lying flat for 4 hours is no 

longer considered absolutely necessary.  
 

 

 

 

 

 

 

 

 

 

FINISH 
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a) EQUIPMENT  

Dispose of remaining equipment including sharps – NB. All "sharps" must be placed in sharps bins by 

YOU 
 Document procedure in patient records including anaesthetic used 

 

b) SELF 

Wash your hands 

Think about what you learned from the procedure on this occasion 

 

c) PATIENT 

Check with the patient that they are comfortable and understand follow-up care 

 

 Some Mäori may want to say karakia when the procedure is completed. 

Be aware that when Mäori are embarrassed, shy, feeling powerless, frustrated, under scrutiny or at a 

disadvantage, they may use or exhibit the description “whakamä”.  It is an expression of unhappiness, and 

requires time and sensitivity to work through what is creating the unhappiness. 
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APPENDIX 1 

ANATOMICAL AND PHYSIOLOGICAL ASPECTS OF THE LUMBAR 

SPINE 
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APPENDIX 2 

 

EQUIPMENT REQUIRED 

 

 
 

 
Patient clinical record 

Sterile gloves – correct size, powder free (non latex if necessary) 

Chlorhexidine 1% Alcohol 70% or iodine in alcohol 

Skin spray 

Several sizes of spinal needle 22g – 26g (no larger than 22g) 

 

Sterile lumbar puncture pack which includes: 

 Manometer and 3 way tap 

 2ml Syringe and spinal needle 

 Cleaning sponges 

 Local anaesthetic 

 Drapes 

 CSF specimen bottles 

 

 

Do not forget to have a sharps container at hand. 

 
 



 

CDHB CLINICAL SKILLS UNIT 

SKILL DEVELOPMENT PACKAGE (07/2010) 

LUMBAR PUNCTURE PACK 

13 

 

 

APPENDIX 3 

 

POTENTIAL PROBLEMS TO CONSIDER 

Needlestick injury 

Risk reduced by 

1. NOT bending / manipulating the needle  

2. NOT recapping used needle  

3. IMMEDIATELY disposing of all sharps into hard shell container 

 

If needlestick injury occurs, the following actions MUST BE TAKEN IMMEDIATELY 

1. Follow the detailed instructions on the Blood and Body Fluid Contact Form 

2. Contact infection control or On-Call Microbiologist if you are unsure of the reporting process.  

NB. DELAYS MAY PLACE YOU AT RISK 
 

Post Lumbar puncture headache 

 

The incidence of post puncture headache is directly proportional to the diameter of the needle used and the type of 

needle tip. 

The atraumatic or rounded tip needles are less likely to cause post puncture headache but if a bevelled tip is used, the 

incidence of headache may be reduced by ensuring the bevel is parallel to the longitudinally orientated dural fibres. 

To reduce the incidence of this  

Use the smallest size needle possible. 

Keep the patient well hydrated. 

The volume of CSF removed and the position and duration or recumbancy following LP do not influence the incidence 

or post puncture headache. 

 

Unusual and rare complications of lumbar puncture may include: 

Lumbar root pain 

Diplopia due to 6
th

 nerve palsy 

Enhancement of meninges on gadolinium enhanced MRI scan 

Transtentorial or foramen magnum herniation 

Spinal haematoma (particularly in patients with bleeding tendency) 

Allergic reaction to antiseptic or local anaesthetic 

Subdural effusion 

 

Most of these symptoms occur because of a continued leak of CSF from the puncture site and not as a result of removal 

of fluid sample. Only take enough fluid, slowly, to establish a diagnosis. 

If the pressure is unusually high or low, observe the patient closely and prepare for emergency measures. 

 

 

 

In the event of these consequences, always explain to the patient and document 
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Self / peer assessment form 

NAME           

 DATE 

Performance criteria Done 

well 

Could 

be 

better 

Not 

done 

Prepares equipment    

Prepares self    

Prepares patient –Explains procedure    

Positions patient correctly    

Selects appropriate puncture site– can explain choice    

Marks site    

Washes hands correctly and puts on -sterile gloves    

Swabs site correctly    

Injects local anaesthetic correctly    

Inserts needle perpendicular to plane of back into appropriate space    

Is able to correct self if needle misplaced    

Measures CSF pressure accurately    

Collects specimens  and handles them correctly    

Removes needle and disposes of it safely    

Completes documentation    

Checks patient is satisfied with procedure    

 

ACTION PLAN: 

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

………………………………………………………………… 
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User feedback sheet 
(Please complete and leave in box provided) 

 

This feedback will be used to improve the environment and learning opportunities in the Clinical Skills Unit. 

Summarised feedback (maintaining the anonymity of the user) will be available to those monitoring the Clinical Skills 

Unit facility and specific skills tutors. If you would like us to follow up your comments, please add your contact details. 

 

Session topic 

 

Date 

 

Skill(s) taught / practiced 

 

Please rate your experience as follows:- 

1 = Unsatisfactory  So poor that it had a negative effect on me 

2 = Poor   Below what I would consider acceptable  

3 = Satisfactory  Generally acceptable 

4 = Good   Very positive / helpful 

5 = Exceptional  Highly stimulating 

N/A = Not applicable 

  1 2 3 4 5 N/A 

1 Prior planning / information        

2 Structure of session       

3 Instruction given (rationales explained)       

4 Access to simulation model       

5 Opportunity to ask questions       

6 Written information provided       

7 Physical environment of the unit       

8 Time available       

 

Comments  

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

…………………………………………………… 

 

Suggestions for improvements 

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

……………… 

 

Professional group / current role 

 

Name / contact details (OPTIONAL) 

 

THANK YOU VERY MUCH FOR CONTRIBUTING TO THE ONGOING DEVELOPMENT OF THE 

CLINICAL SKILLS UNIT 
 


