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NHS Lothian Mastery Skills Pathway has been developed to 
enhance the technical and non-technical skills of clinicians 
undertaking complex clinical procedures. 

MASTERY 
SKILLS PATHWAY 
OVERVIEW
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MASTERY SKILLS 
PATHWAY OVERVIEW
A NEW DEVELOPMENT

Welcome to the NHS Lothian Mastery Skills Pathway Spinal Anaesthesia Reading Pack.  We hope 
you find this pack a valuable learning resource to complement your simulated practice sessions.

The Mastery Skills Pathway is an educational, quality assurance and patient safety initiative to 
promote high-quality training and safe, effective patient care for high-risk procedural skills.

Your Pre-Learning (Videos and Reading pack), Deliberate Practice and Simulation-Based 
Assessment sessions will optimally prepare you for real-life procedural performance, under direct 
supervision.

Below is some additional information about Mastery methodology.

METHODS
GAINING COMPETENCY

We recognise that the traditional model of “see one, do one, teach one” is no longer acceptable. 
Our new approach allows development of fundamental skills, in a completely safe manner before 
real-life practice.

In addition, this novel approach allows refreshment of old skills, minimising the effects of potentially 
harmful skill decay. 

The path to procedural competency for clinicians is supported by the following:
• A trained faculty

• Knowledge packs containing a combination of written and video educational resources for 
each procedural skill, with a consistent emphasis on patient safety

• Self-Directed Deliberate Practice where you can spend as much time as you like familiarising 
yourself with the technical aspects of the procedure

• A supervised simulated checklist-based assessment session where you will receive 
feedback on your performance from your tutor

• Real-life practice under direct supervision until you are independently competent. 

• WPBA provision
• Real-life practice under direct supervision until 

independently competent

• Mastery Assessment Stations
• DOPS and Mastery certificate provision upon achieving 

passing standard

• MED site: www.med.scot.nhs.uk
• Reading pack
• Videos: exemplar skill performance & demo 

Mastery session

• Peer Assisted Directed Deliberate Practice
• Peer Observation



PROCEDURAL PHASES
Complex procedural skills can be daunting prospects 
initially.  It is not uncommon for novices to become 
overwhelmed when performing such procedures, 
resulting in avoidable error or harm.  It can be helpful 
to fragment the task into discrete, manageable parts, 
ensuring one is complete before moving onto the 
next.

Our “Mastery Procedural Phases” is one method 
of approaching any complex skill. Six Procedural 
Phases have evolved to help break down skills into 
more manageable components. These can be more 
broadly grouped into domains of Pre-procedure, 
Procedure and Post-procedure (as shown across). 
This will be discussed more in the videos and 
simulation skills sessions.

Phase 1 - Preparation, assistance and positioning
Consider whether a procedure is indicated, that no 
contraindications exist and that informed consent 
has been given.  An appropriately trained assistant 
should be available to assist you with preparing 
equipment and in positioning the patient correctly to 
make the procedure as easy as possible.

Phase 2 - A three point procedural pause
The procedural pause is an opportunity for all those 
involved in the procedure, including the patient, to 
acknowledge that they are content and happy to 
proceed.  
1.  Ensure that the patient is comfortable and that 

they are happy to proceed 
2.  Your assistant should have the opportunity now 

to voice any concerns, identify any problems or 
anything else that needs addressed

3.  The clinician should ensure that the equipment is 
all present, checked and laid out in the order of 
use  

Once this is completed the insertion can begin.

Phase 3 - Asepsis and local anaesthetic infiltration
Asepsis should be strictly observed to prevent 
potentially life altering infective sequelae.  Local 
anaesthetic should be used to minimise any 
discomfort experienced by the patient.

Phase 4 - Insertion
This phase will be covered in a later section of this 
pack and during the video demonstration.

Phase 5 - Anchor & dress
All indwelling devices must be secured & dressed 
to minimise risk of movement, failure and 
contamination.
Each procedure has specific requirements.

Phase 6 - Completion
You should communicate with the patient and the 
team looking after them, particularly with regard to 
symptoms to report and observations required. 
Document the procedure, in detail, including any 
difficulties encountered and immediate complications. 

MASTERY PROCEDURAL PHASES

1
Preparstion 
&
Positioning

2 Procedural 
Pause

3
Asepsis
&
Anaesthesia

4 Insertion

5
Anchoring 
&
Dressing

6 Completion

Pre-procedure

Procedure

Post-procedure
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Each skill covered in NHS Lothian Scotland Mastery Skills 
Pathway has been assigned learning outcomes for you to 
achieve.   

LEARNING
OUTCOMES



LEARNING OUTCOMES

An understanding of the indications for performing a spinal 
anaesthesia and its use in clinical practice

An awareness of your own personal limitations and when to 
obtain help from a senior clinician

An understanding of the practicalities of performing a the 
procedure in a safe and structured fashion

An understanding of the potential complications of the 
procedure and the basic principles of their management

An understanding of risk assessment, patient safety concerns 
and contraindications to the procedure

1
2
3
4
5

After reading and viewing the content contained within this pack the trainee should gain the following:



03INDICATIONS & 
RISK ASSESSMENT



Spinal anaesthesia is a widely practiced regional technique that is commonly used on its own or in 
combination with sedation or general anaesthesia. 

It refers to the blockade of the central neuraxial system by the injection of local anaesthetic drugs 
into cerebrospinal fluid within the subarachnoid space of the spinal canal. The safe performance of 
spinal anaesthesia is a procedural competency requirement for all trainee anaesthetists. 

INDICATIONS
1. To provide anaesthesia for:

  a. Lower abdominal surgery (Caesarean section, inguinal hernia)

  b. Lower limb surgery

  c. Perineal surgery

2. To aid in intra-operative and post-operative analgesia for major abdominal surgery

The technique is particularly useful in patients with severe respiratory comorbidities who are at a 
higher risk of complications from general anaesthesia.

SPINAL ANAESTHESIA



CONTRAINDICATIONS

The absolute contraindications for spinal anaesthesia are patient refusal, allergy to local anaesthetic 
and coagulopathy. All other contraindications should be assessed on an individual patient basis. 

To aid you in understanding these risks a discussion of the other contraindications are included below.

• Patient Refusal 

• Local/Systemic Sepsis

• Bleeding Risk

• Aortic or Mitral Valve Stenosis 

• Hypovolaemia

• Previous Spinal Surgery

• Neurological Disease

• Allergy

LOCAL AND SYSTEMIC INFECTION

Localised infection at the site of the spinal insertion, or systemic sepsis, are contraindications 
due to the risk of introducing infection into the spinal canal and causing an epidural abscess (or 
vertebral canal abscess). An epidural abscess may itself cause sepsis but the main concern is the 
enlargement of the abscess and surrounding inflammation causing compression and permanent 
damage to the spinal cord. The estimated risk of meningitis following central neuraxial blockade is 
less than 1 in 200,000 (NAP 3).

Studies have shown that nasopharyngeal or oropharangeal commensals of the operator to be the 
most common causative organisms in meningitis secondary to spinal anaesthesia. This highlights 
the importance of proper aseptic technique including a face mask.

R ISK ASSESSMENT



BLEEDING RISK

Particular consideration should be given to patients with a congenital or acquired abnormality of 
clotting prior to spinal anaesthesia. 

If there is concern regarding any of the issues below, seek advice from a more experienced colleague.

Bleeding Risk Acceptable Time After Drug For Spinal
Thrombocytopenia Do not perform if platelet count < 75 x 10 ^9/L.

Take advice from haematology team before proceeding.

Warfarin Discontinue chronic warfarin therapy 4–5 days before spinal procedure 
and check INR. INR should be 1.4 or less at the time of the procedure. 

Direct oral anticoagulants Please consult relevant literature and discuss with haematology 
regarding patients on newer oral anticoagulants.  Advise new oral agents 
should be stopped for at least 48 hours prior to spinal procedure.

Rivaroxaban prophylaxis
(CrCl > 30ml/min)

18 hours

Rivaroxaban treatment
(CrCl > 30ml/min)

48 hours

Dabigatran prophylaxis 
or treatment
(CrCl > 80ml/min)
(CrCl > 50-80ml/min)
(CrCl > 30-50ml/min)
Apixaban prophylaxis

48 hours
72 hours
96 hours
24-48 hours

Antiplatelet medications
NSAIDs
Aspirin
Clopidogrel
Prasugrel
Ticagrelor
Tirofiban
Eptifibatide
Abciximab
Dipyridamole

No additional precautions
No additional precautions
7 days
7 days
5 days
8 hours
8 hours
48 hours
No additional precautions

LMWH SC porphylaxis
LMWH SC treatment

12 hours
24 hours

Heparin alternatives
Danaparoid prophylaxis
Danaparoid treatment
Bivalirudin
Argatroban
Fondaparinux 
porphylaxis
Fondaparinux treatment

Avoid (consider anti-Xa levels)
Avoid (consider anti-Xa levels)
10 hours of normal APTTr
4 hours of normal APTTr
36-42 hours (consider anti-Xa levels)
Avoid (consider anti-Xa levels)

UFH unfractionated heparin; SC subcutaneous; APTTr activated partial thromboplastin time ratio; 
IV intravenous; LMWH low molecular weight heparin; NSAID non-steroidal anti-inflammatory drugs; 
INR international normalised ration; CrCl creatinine clearance

Table adapted from the AAGBI publication ‘Regional Anaesthesia and Patients Abnormalities of Coagulation’



AORTIC OR MITRAL VALVE STENOSIS

Individual patient assessment is crucial, however aortic valve stenosis (and to a lesser degree 
mitral valve stenosis) are both relative contraindications for spinal blockade due to the rapid 
cardiovascular changes that occur.  Spinal anaesthesia results in a sympathetic blockade and 
subsequent vasodilatation. This can cause a severe and rapid drop in systemic vascular resistance 
and venous return to the heart resulting in myocardial ischaemia and a downward spiral of 
reduced contractility and further fall in coronary perfusion. The inability to compensate for these 
haemodynamic changes can lead to severe, life-threatening hypotension.

HYPOVOLAEMIA

As above, sympathetic blockade mediated reduction in venous return can also cause a clinically 
significant reduction in cardiac output in a hypovolaemic patient. These conditions should 
be corrected before spinal anaesthesia. In clinically mild cases hypotension can be offset by 
the administration of crystalloid while preparing for the procedure. Importantly, a clinically 
hypovolaemic patient with ongoing haemorrhage is likely to require a general anaesthetic for any 
operative intervention.

CARDIOVASCULAR INSTABILITY

Any instability is likely to be made worse by the administration of spinal anaesthesia.  If it can 
be corrected then a spinal anaesthetic could be considered, however it is likely that a general 
anaesthetic may be more suitable.

PREVIOUS SPINAL SURGERY OR PATHOLOGY

Previous back surgery or spina bifida are relative contraindications. Both situations may result in a 
difficult or impossible placement of the spinal needle or an abnormal spread of the local anaesthetic 
resulting in an unpredictable or patchy block. Reviewing CT or MRI imaging and consulting a 
Neurology opinion is advised

NEUROLOGICAL DISEASE

Although there is no definite evidence that spinal anaesthesia exacerbates chronic neurological 
conditions, these situations still require to be considered by a senior anaesthetist and discussed 
with the patient directly.
Raised intracranial pressure is an absolute contraindication to spinal anaesthesia as puncture of 
the dura may precipitate brain stem herniation. 

ALLERGY

A true allergy to local anaesthetic is an absolute contraindication to spinal anaesthesia but is very 
rare. Allergy to opioids is a contraindication to their use as an adjunct in spinal anaesthesia.
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With all skills, time should be taken to consider patient safety and 
how any potential risk factors can be mitigated

PATIENT SAFETY 
CONSIDERATIONS



SAFETY

Mandatory Component Comments

ACCESS TO FULL 
RESUSCITATION EQUIPMENT

• Location of resuscitation trolley should be known
• Ensure access to airway and suction equipment
• establish IV access pre-procedure

COMPETENT PRACTITIONER • Supervisor for trainee

APPROPRIATE ASSISTANT • Must be present throughout the procedure
• Competent to contribute to equipment checking 

and ensure patient comfort etc.

Ensure the patient is adequately monitored
• NIBP, ECG, SP02
• Intravenous access in place and functioning

QUESTIONS TO CONSIDER

PATIENT SAFETY CONSIDERATIONS

When performing spinal anaesthesia the goal is to safely administer central neuraxial anaesthesia 
having removed or minimised any potential risk factors. If there is any concern that significant risk 
or harm may compromise patient safety, delay the procedure and seek senior advice. 

Spinal anaesthesia should only be performed in theatre or in an anaesthetic room.

ALWAYS CONSIDER THE FOLLOWING

• Do the benefits of spinal anaesthesia outweigh the risks for this patient?

• Are there any contraindications to the procedure?

• Am I competent to perform this procedure in this patient?

• Are there any factors that predict difficulty?
 eg. obesity, poorly compliant patient, anatomical abnormalities etc.

• Is supervision or assistance required?

• Am I familiar with the equipment?

• Do I require any additional equipment?

• Does the patient have capacity to consent to the procedure?

• Is spinal anaesthesia appropriate for the planned operative procedure?

• Is the planned procedure likely to be completed within the duration of a spinal anaesthetic?



PATIENT EDUCATION
TALK TO YOUR PATIENT

Communicating effectively and informing the patient of exactly what the procedure involves can 
reduce anxiety and facilitate better positioning for the procedure. 

The patient should be made aware of the benefits, the risks/ complications and alternatives to the 
procedure that are available to them. When this has been done informed consent should be sought 
and documented on the anaesthetic chart.

The Montgomery vs North Lanarkshire case 2015 drew attention to the issue of informed consent. 
It was deemed that doctors have a duty of care to warn the patient of material risks. Material risk is 
when a reasonable person in the patient’s position would be likely to attach significance to the risk 
or if the doctor is aware that this particular patient would or should attach significance to the risk. 
This means that informed consent should be individualised for each patient.

The AAGBI have produced guidance on consent and the main points are summarised below:

• Information about the anaesthesia and associated risks should be given to patient at earliest 
opportunity eg. pre-operative assessment visit

• Amount and nature of the information provided to the patient should be determined by the 
question ‘what would this particular patient regard as relevant when coming to a decision about 
which of the available options to accept?’

• Patients should have the opportunity to ask questions, for these to be explained fully and 
details recorded

• Details of the consent discussion should be recorded including risk, benefits and alternatives 
where explained

• If a patient does not wish to know the risks of a procedure (including anaesthesia) the 
consequences of this should be explained, the discussion should be recorded in writing and 
the patient given the opportunity to change their mind. Patients should understand that there 
may be risks but should not have a detailed explanation forced upon them if unwilling

There is a patient information leaflet available on the Royal College of Anaesthetists website. 

If the patient does not have capacity to give informed consent and the procedure is deemed 
clinically necessary (emergency/trauma surgery) ensure an Adults with Incapacity form is 
completed.

Establish whether the patient has any known allergies prior to the procedure particularly relating to 
local anaesthetic agents or antiseptic skin preparation. 

The same fasting guidelines apply as for patients undergoing general anaesthesia as occasionally 
transition from a spinal to general anaesthetic is required intra-operatively.
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There are several complications associated with spinal 
anaesthesia, some of which, although rare, are extremely 
serious. It is your responsibility to explain these risks so that the 
patient may make an informed decision about their care

POTENTIAL 
COMPLICATIONS



FAILURE OF PROCEDURE/ INADEQUATE BLOCK

Spinals can be challenging to perform especially in certain patient groups. More experienced 
assistance should be sought if it proves difficult to site a spinal. Occasionally a spinal may not 
produce a block adequate for surgery. In such cases assistance from a senior anaesthetist is 
advised. Good communication with the patient during these scenarios is key as there are a further 
options dependent on the patient and the intended surgery. It is possible to repeat the procedure 
using a lower dose of local anaesthetic (to minimise the risk of a high block) but this should only 
be performed after discussion with a senior anaesthetist. Alternatives are to perform a combined 
spinal epidural (CSE) or to give a general anaesthetic. 

HYPOTENSION

It is very common for patients to feel lightheaded or pre-syncopal after the administration of a 
spinal anaesthetic. This is as a result of peripheral vasodilation due to blockade of the sympathetic 
outflow. The frequent cycling of the non-invasive blood pressure monitoring will allow prompt 
detection and management of this. Management depends on the severity of the hypotension and 
includes a combination of fluid boluses and vasopressors eg. ephedrine and metaraminol.

NAUSEA AND VOMITING

Nausea and vomiting is usually as a result of hypotension.

HIGH BLOCK/TOTAL SPINAL

These are a result of inappropriately high spread of local anaesthetic affecting the spinal nerves. A 
high spinal affects the spinal nerves above T4 and is of varying severity depending on the particular 
spinal level reached. It often results in cardiovascular and occasionally respiratory compromise. It 
can be recognised as an inability to cough, difficulty in breathing or weakness/paraesthesia in the 
arms or hands eg. reduced grip strength. Positioning the patient head up and treating with fluids or 
vasopressors can facilitate a decrease in the block height. 

Total spinal anaesthesia related to the intracranial spread of local anaesthetic agent typically 
resulting in slurred speech, sedation or loss of consciousness. This is a clinical emergency and the 
patient is likely to require intubation, ventilation and ionotropic / vasopressor support until the spinal 
block has receded.

Both of these complications can be minimised by dose reduction in short, morbidly obese patients 
or if performing a spinal shortly after failed epidural or spinal. It is also important to avoid excessive 
barbotage and to slowly inject the anaesthetic agent. Patient positioning is extremely important if 
using ‘heavy’ (hyperbaric) bupivacaine or prilocaine. 

Clinical manifestations of a complete spinal block.

CARDIO-RESPIRATORY NEUROLOGICAL
Hypotension* Nausea and anxiety*
Bradycardia* Arm and hand paraesthesia/ weakness*
Respiratory compromise* High sensory level block
Apnoea* Cranial nerve involvement
Reduced oxygen saturation Loss of consciousness*
Difficulty in speaking/coughing
Cardiac arrest (asystole)

Table adapted from NYSORA Spinal Anaesthesia.

IMMEDIATE COMPLICATIONS



DURAL PUNCTURE HEADACHE

Patients who have had spinal anaesthesia may develop a post dural puncture headache. The risk is 
lower than with an epidural and present with a severe postural headache, worse standing or sitting and 
relieved by lying supine. It can be managed with simple analgesia, caffeine and oral or intravenous 
fluids. In severe cases an epidural blood patch may be considered. 

SPINAL HAEMATOMA

A severe but rare complication of spinal anaesthesia that can present with severe or persistent 
back pain and tenderness, sensory or motor lower limb neurological deficit or bladder and bowel 
dysfunction. Patients require an urgent MRI of spine and discussion with Neurosurgery as a vertebral 
laminectomy may be required. 

INFECTION

There is a very small risk of mengingitis or menigo-encephalitis; when this is suspected patients 
should have a full sepsis screen and prompt treatment with intravenous antibiotics.  A lumbar puncture 
may be performed to confirm the diagnosis.

NERVE DAMAGE

Neurological damage can occur after needle introduction into the spinal nerves or cord. When 
paraesthesia is present the needle may be adjacent or penetrating neural tissue, if the latter is the 
case injection of local anaesthetic into the spinal nerve may result in permanent neurological injury.

The data from NAP 3 suggests the risk of permanent nerve damage following spinal anaesthesia 
is 1.6-2.6 per 100,000. The risk of paraplegia or death following spinal was quoted as 1.1-2.2 per 
100,000.

MANAGEMENT OF TYPICAL FEATURES 

Hypotension Vagolytics- eg. Atropine, glycopyrrolate
Bradycardia Vasopressors- ephedrine/ metaraminol

Fluid boluses
Leg elevation

Respiratory compromise Oxygenation
Intubation and ventilation

Loss of consciousness Secure airway
Supportive measures

Table adapted from NYSORA Spinal Anaesthesia.

URINARY RETENTION

Micturition may be impaired by spinal anaesthesia. Some patients may be catheterised during 
and for a short time after the surgery to allow the effects of the spinal anaesthesia to wear off. If a 
patient is expected to be mobile post operatively and there is a low chance of significant blood loss, 
this is often not the case. Judicious use of fluids can help to reduce the risk of urinary retention.

DELAYED COMPLICATIONS
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An understanding of the relevant anatomy and physiology related 
to spinal anaesthesia will allow you to improve your practice and 
predict problems.

ANATOMY & 
PHYSIOLOGY



SURFACE ANATOMY
An imaginary line connecting iliac crests at the level of the L4 vertebral body in most patients.  
Sometimes called Tuffier’s line.

L3-L4 Intervertebral space

Intercristal “Tuffier’s” line

Body of L4 Vertebra



Spinal anaesthesia involves the injection of local anaesthetic into the subarachnoid space generally 
through a fine bore, non-cutting ‘pencil point’ needle. Typically a 24 or 25G needle is used. 

  

TRAVEL OF THE NEEDLE THROUGH TISSUES

Skin> Subcutaneous fat> Supraspinous lig.> Interspinous lig.> Ligamentum flavum> Dura mater> 
Arachnoid mater> Subarachnoid space

The three layers of connective tissue that protect the spinal cord are the dura mater, arachnoid 
mater and the pia mater. The dura mater, a tough outermost layer and the thinner arachnoid (cob 
web like) layer extend to S2 level. The pia mater is adherent to the spinal cord and in adults ends 
along with the cord at the conus medullaris which is usually located at L1 level. Cadaveric and MRI 
studies have found the termination of the spinal cord to vary from T12-L3.  The termination level 
of the spinal cord must always be considered when performing a neuraxial technique as injection 
into the cord can cause neuronal damage or paralysis. The subarachnoid space exists between the 
arachnoid and pia mater, and contains CSF and spinal nerves.

When preparing for a spinal anaesthetic it is important to correctly identify the anatomical 
landmarks on the patient. The midline is located by palpating the spinous processes, and the 
vertebral level can be identified using Tuffier’s line which connects the superior aspects of the iliac 
crests and transects the L4 vertebral body. The L3/4 or L4/5 level is used for spinal anaesthesia 
depending on which interspace is most readily palpable. The L1/2 space should be avoided as 
there is a possibility that the conus medullaris is present here.  In patients with a high BMI it is 
common to be palpating a more cranial intervertebral level than thought. This is due to a layer of 
subcutaneous fat over the iliac crests moving the perceived Tuffier’s line cephalad.

DERMATOMAL LEVELS OF SPINAL ANAESTHESIA FOR COMMON 
SURGICAL PROCEDURES

PROCEDURE DERMATOMAL LEVEL
Upper abdominal surgery 
Lower segment caesarean section

T4
T4-6

Intestinal, gynaecological or urological surgery T6
Transurethral resection of the prostate T10
Hip surgery T10
Thigh surgery and lower leg amputations L1
Foot and ankle surgery L2
Perineal and anal surgery S2-S5 (saddle block)

Table adapted from NYSORA Spinal Anaesthesia.



HOW DOES IT WORK?

Local anaesthetic injection into the subarachnoid space works by two different mechanisms, uptake 
by the spinal nerve roots and diffusion into the spinal cord. 
The larger the surface area of nerve root exposed, the greater the uptake of the local anaesthetic. 
It is important that the local anaesthetic is in its unionised form thus allowing diffusion across the 
lipophilic nerve sheaths, blockade of the sodium channels and prevention of neuronal transmission. 
Local anaesthetics with a low pKa tend to have a higher unionised proportion and, therefore, a 
faster onset of action. 
Local anaesthetic enters the spinal cord via the slow process of diffusion through the pia mater. 
Faster diffusion occurs in the region of the Virchow Robin spaces, where areas of the pia mater 
that surround the blood vessels supplying the cord penetrate deeper and connect with the nerve 
cell bodies.

Factors affecting uptake of local anaesthetic:
• Concentration of local anaesthetic in CSF •  Lipid content of the nerve tissue
• Surface area of nerve tissue exposed to CSF •  Blood flow to the nerve tissue

Table showing ‘Determinants of local anaesthetic spread in the subarachnoid space’
PROPERTIES OF THE LOCAL ANAESTHETIC SOLUTION PATIENT CHARACTERISTICS

Barcity ** Position during and after injection **
Dose ** Height (extremely tall or short)
Volume Spinal column anatomy
Specific gravity Decreased CSF volume (increased 

intra-abdominal pressure due to 
increased weight/ pregnancy)

** Denotes the most important modifiable factors
Technique
Site / level of injection
Needle bevel direction

Table adapted from NYSORA Spinal Anaesthesia.

The extent of the block is affected most by the volume of the local anaesthetic injected and the 
position of the patient rather than the intervertebral level at which the block is performed. It is 
important to note that increased abdominal pressure from several causes (pregnancy, ascites etc) 
can lead to engorgement of the epidural veins, compression of the dura and, therefore, a reduction 
in the volume of the CSF. A given quantity of local anaesthetic injected into the CSF might then be 
expected to produce a more extensive block. The volume of local anaesthetic used in a spinal for a 
caesarean section is usually reduced for this reason. 

TYPICAL DOSES

There is a variation in practice regarding the spinal local anaesthetic of choice and the dose given. 
Factors which should be taken into consideration are the patient height, size of gravid uterus 
(if pregnant), patient position, type of surgery (the desired block level and duration). Operator 
technique such as speed of injection or use of barbotage may also affect the ultimate height of the 
block. 
The most common local anaesthetic agents used are plain levobupivacaine (0.5%) and Heavy 
Marcaine (bupivacaine 0.5% + dextrose 8%). A typical dose range is from 2-3 ml (10-15mg), 
however, both lower and higher doses may be used in certain cases. Onset is within 4-8 minutes 
and duration in the region of 120 minutes. 

OPIOIDS

The addition of opioids to a spinal anaesthetic provides the patient with longer lasting analgesia 
when the local anaesthetic effects have subsided. Intrathecal opiates must be preservative free 
preparations and very small doses are given e.g. 200-400 micrograms of diamorphine. The most 
common opioids to be used are morphine, diamorphine and fentanyl. It is important to be aware 
of the risk of delayed respiratory depression and, therefore, the most appropriate level of care for 
the patient post-operatively. The decision to use intrathecal opioids varies with practitioners and is 
based upon the surgical procedure and local guidelines. 



07
Taking time to ensure you have the equipment and resources you 
require will ultimately make your procedure safer and easier.

EQUIPMENT & 
RESOURCES



EQUIPMENT & RESOURCES

The following should be available before commencing the procedure.  

• Experienced and skilled assistant +/- competent supervisor

• Equipment to measure blood pressure, ECG, SPO2

• IV access and crystalloids running

• Pillow

• Sharps bin

• Personal protection

• Surgical gown

• Sterile gloves

• Face mask 

• Surgical hat

• Procedural trolley

• A standard regional anaesthetic procedural pack containing:

• Surgical drape

• Syringes

    -    10ml, 5ml, 3ml, 2ml

• Needles 

-    21G (green)  

-    23G (blue) 

-    25G (orange)

• Sterile swabs

• Particulate filter for drawing up sterile drugs

• Antiseptic solution

• 0.5% chorhexidine topical spray or

• 0.5% chlorhexidine with alcohol solution

 Do not use 2% Chlorprep sponge applicators due to neurotoxicity risk

• Lidocaine 1 or 2% for skin 5ml ampoule

• 24G or 25G sprotte or whitacre needle (pencil point needle)

• Local anaesthetic +/- opiate to be used for spinal anaesthesia

• Bacterial filter if drawing up drugs from unsterile ampoules

CHECKLIST
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Phase 1 - Preparation & Positioning 

Phase 2 - Procedural Pause

Phase 3 - Asepsis & Anaesthesia 

Phase 4 - Insertion 

Phase 5 - Anchoring & Dressing

Phase 6 - Completion & Documentation 

PROCEDURE



EXCLUDE CONTRAINDICATIONS

• Review platelet count

• Review temperature and white cell count

• Exclude pre-existing bleeding diathesis or pregnancy induced conditions 

(e.g. pre-eclampsia, HELLP syndrome) that may affect coagulation

• Review drug history and Kardex, especially time of last dose of LMWH if an in-patient and 

confirm renal function if on DOACs. (It is good practice to re-review this in the anaesthetic room)

• Exclude anatomical abnormalities of the spine 

• Enquire about significant cardiac disease and related symptoms

OBTAIN VERBAL CONSENT FOR THE PROCEDURE

• Explain the procedure

• Discuss potential complications and their management 

• AWI form if it is appropriate 

PRE-PROCEDURE



PHASE 1 - PREPARATION 
AND POSITIONING
PATIENT AND CLINICIAN PREPARATION

• Ensure bed height is appropriate and seat available for patient to rest their feet on
• Seat available for operator if required
• Remove pager and/or phone
• Assistant prepared
• Reassure the patient

PATIENT POSITIONING

• It is accepted that a sitting spinal is easier but the procedure can be performed with the patient 
in the lateral position

SITTING POSITION

• Patient should sit erect with legs over the side of the bed
• Use chair for patient’s feet to rest on (this tends to roll the pelvis anteriorly and help promote an

outward curvature of the lumbar vertebrae)
• Use a pillow and ask the patient to lean around it. This will promote leaning 

forward and again increase the outward curvature of the lumbar vertebrae

LATERAL POSITION

• Can be either left or right lateral position
• Neck and hips should be flexed as much as possible 
• A pillow can be left under the patient’s head for comfort

IDENTIFY LANDMARKS

• Most spinals are inserted at L3/4 space or one space above or below it
• Tuffier’s line, a line drawn between the posterior iliac crests, corresponds with the body of the 

L4 vertebra
• If the space immediately below Tuffier’s line feels appropriate (ie. a good space between the 

spinous processes) mark the space with an indentation or marker pen

ARRANGE EQUIPMENT

• Put on surgical hat and face mask prior to scrubbing
• Perform a five minute surgical scrub, dry hands and arms with sterile paper towels
• Put on surgical gown and gloves
• A video on Scrubbing Technique is available on the MED website
• Open regional anaesthesia pack
• Ask assistant to open and hold vial of 1% lidocaine allowing operator to draw this up
• Assistant to open the spinal local anaesthetic of choice and operator to draw up using a filter needle
• If adding opiates to the spinal dose, please remember to discard the filter needle you used to 

draw the opiates up before adding them. If you inject back through the same filter needle you 
will potentially contaminate your spinal dose

• Use a bacterial (0.2micron) filter if drawing up opiates from unsterile ampoules
• Remove the plastic sheath from the spinal needle and check it and the introducer



PHASE 2 - 
PROCEDURAL PAUSE

ASEPSIS

• Ask your assistant to spray the patient’s back with a topical antiseptic

• Either iodine or 0.5% Chlorhexidine can be used, the lumbar and flank areas should be sprayed

• Ensure the spinal equipment is not at risk of being covered with the spray particles

• Allow the chlorhexidine spray to dry

• Be vigilant that nothing contaminates the area whilst the chlorhexidine is drying

DRAPE THE PATIENT

Remove all the adhesive strips from the drape and without contaminating the field, apply the drape 
to the patient with the cut-out area centered on the intended intervertebral space.

LOCAL ANAESTHETIC

• Infiltrate the skin with lidocaine 2% using a 25G (orange) needle

• Depending upon the amount of subcutaneous tissue up to 3-4ml of lidocaine 2% may be 
appropriate 

• A 23G (blue) needle may be useful for deeper injection 

• Advancing the needle into the interspinous ligaments will characteristically make injection of 
local anaesthetic difficult due to high resistance and give confirmatory feedback that the chosen 
angle and direction of insertion is the midline

PHASE 3 - ASEPSIS 
AND ANAESTHESIA

• VISUALISE THE PROCEDURE IN THE CORRECT ORDER

• PERFORM A THREE POINT CHECK OF PATIENT, ASSISTANT AND YOURSELF

• PROVIDE EVERYONE PRESENT THE OPPORTUNITYTO SPEAK UP PRIOR TO COMMENCING

• PERFORM A FINAL EQUIPMENT CHECK



INSERTION OF SPINAL NEEDLE

• Confirm your landmarks and the spinal interspace
• Insert the introducer (ideally this will sit in the interspinous ligament but be careful not to cause 

an inadvertent dural puncture in very slim or small patients)
• Insert the spinal needle through the introducer with a slight cephalad angle
• The needle must remain straight with no lateral angulation
• Ensure the stylet is within the spinal needle as this prevents the sidehole close to the needle tip 

from becoming blocked by tissue or blood clot
• If bone is touched, the needle should be withdrawn, reangled and then re-advanced in a more 

cephalad/caudad direction but ensuring to stay in the midline
• Advance the needle slowly and carefully in a controlled manner

Watch the associated video for more details about needle technique. Aiming for the patient’s 
umbilicus is often helpful.

INJECTION OF SPINAL ANAESTHETIC

When a slight ‘give’ is felt, check for CSF flow by removing the stylet from the needle. You may 
need to allow several seconds for the CSF to flow though the needle. If CSF is present advise the 
patient to stay very still and carefully attach the syringe containing the spinal anaesthetic to the 
spinal needle in the patient’s back.
The needle is best immobilised by resting the back of the non-dominant hand firmly against the 
patient and by using the thumb and index finger to hold the hub of the needle. Attach the syringe 
firmly to the hub of the needle as it is easy to spill some of the local anaesthetic unless care is 
taken. Aspirate gently and observe for mixing of the CSF with local anaesthetic prior to injection to 
ensure the needle has not moved.  
Inject slowly and steadily. Advise the patient to tell you if they develop any symptoms during the 
spinal injection and stop immediately if they experience any pain. Do not continue to inject if it 
causes pain. 

Some find it helpful to aspirate for CSF at the end of the injection to ensure the needle tip has 
remained intrathecal. Remove the spinal needle, introducer and syringe as one and apply a small 
dressing to the puncture site. Assist the patient into a supine position (if the patient is pregnant, it is 
essential to put a left lateral tilt on the table at this point).

PHASE 4 - INSERTION



Apply a small dressing to the site of the spinal injection.

PHASE 5 - DRESSING

• Assist the patient into a supine position.
• An NIBP should be taken immediately following injection of the anaesthetic and every 5 minutes 

thereafter if BP is stable
• Continue monitoring of SP02, ECG, NIBP and RR for duration of spinal anaesthesia

ASSESSMENT OF THE BLOCK

Depending on the agent used, the block will develop within 4-8 minutes
• Loss of sensation to cold occurs before pinprick and touch as the afferent fibers are blocked. 

Block height can be tested with ethyl chloride spray.
• Spray an unaffected part of the patient (hand or arm) to allow comparison
• Gradually work up from the feet, up the legs towards the abdomen until the patient can 

appreciate that the spray feels ‘icy cold’ -the same as it did on the test area.
• Sometimes patient’s can feel the touch of the spray and it is important to differentiate this from 

feeling ‘cold’ as even when the block is successful they may still be aware of touch but will not 
feel pain

Block height should be tested with a combination of ethyl chloride spray and fine touch sensation to 
assess temperature and fine touch sensation. It is typical for there to be a discrepancy of a couple 
of dermatomal levels in temperature and fine touch measurement. 

The modified ‘Bromage scale’ can be used to assess efferent or motor function. Grade 3, a 
complete inability to straight leg raise implies that the spinal anaesthetic has reached the high 
lumbar segments.

DOCUMENTATION

All sections of the anaesthetic record should be completed. It is important to accurately document 
all steps in the procedure of spinal anaesthesia as well as any pain or paraesthesia experienced by 
the patient. 

Check local policy on documentation of intrathecal opioids and appropriate post operative 
monitoring and observations given the risk of post op respiratory depression.

COMMON ISSUES

In addition to the immediate and delayed complications that can occur due to spinal anaesthesia, a 
few common issues on insertion are described below with some tips on how to correct them. 

‘Spinal feels right but no CSF flow’

Take stylet out and wait 30 seconds
If still no flow rotate the spinal needle by 90 degrees 
to change the direction the bevel is pointing in then 
observe for CSF again

‘Blood flows from spinal needle’
Wait, if it becomes pinkish then clear it is fine
If blood continues to drip it is likely the needle tip is in 
an epidural vein, advance a little further or angle more 
medially to pierce the dura

‘Patient experiences sharp, stabbing leg pain’
The needle has likely deviated laterally and hit a nerve 
root, withdraw the needle and direct it more medially 
away from the affected side

‘Keep striking bone’
Optimise patient positioning with lumbar flexion as 
possible 
Ensure you are in the midline (check with the patient)

PHASE 6 - COMPLETION
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Skill Phase & Component Start - Yes Start - No End - Yes End - No

Phase 1 - Preparation & Positioning
**Confirms patient identity and excludes contraindications

**Lists core consent topics

**Lists essential equipment + ensures trained assistant present

**Describes essential monitoring and the necessity of functioning 
IV access

Describes optimal position of patient and operator

**Able to scrub and put on sterile wear appropriately (hat/mask/
gown/gloves)

**Checks drugs for intrathecal administration with assistant, 
draws up using filter needle

Sets out equipment in a sterile and methodical manner on trolley

Phase 2 - Procedural Pause
Performs final equipment check

Performs 3-point check: Patient, Assistant and Clinician

Phase 3 - Asepsis & Anaesthesia
**Asks assistant to apply antiseptic skin spray + allows to dry

**Drapes the patient (without compromising asepsis)

**Identifies insertion site (L3/4 or L4/5)

Infiltrates LA – skin bleb +/- deeper 

Phase 4 - Insertion
Maintains aseptic technique

Demonstrates effective communication (with patient and 
assistant)

Maintains control of introducer and needle throughout

Demonstrates safe sharps management

Phase 5 - Anchoring & Dressing
Phase 6 - Completion & Global Points
Describes process of assessing block height

**Demonstrates safe sharps management throughout

**Maintains asepsis throughout

**Demonstrates effective communication with assistant and 
patient throughout

Describes appropriate documentation of procedure

Total Score (out of 24)         / 24         / 24         / 24         / 24

Summative Assessment Yes No
**All critical safety items passed?

Final score ≥ 19?

Would you be content for this learner to proceed to directly supervised clinical practice?

Ask the learner; would they be content to proceed to directly supervised clinical practice?

YES to all items: Proceed to Directly Supervised Clinical Practice   NO to any item: Return for another session  
  
If learner is progressing to supervised practice, please: 
• Offer DOPS • Follow us on Twitter @masterylothian

SPINAL ANAESTHESIA
Name Date
Grade Tutor Session

Hospital Unit

Comments:
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