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Abstract:

Failure of spinal anaesthesia can lead to significant concerns for patients and anaesthetists. This article
provides a comprehensive guide to understanding and effectively managing spinal anaesthesia failure. It
covers strategies for prevention, appropriate responses to different types of block failure, the possibility
of repeating the block, and the circumstances in which recourse to general anaesthesia is required. Follow-
up initiatives are also discussed, emphasizing the importance of clinical documentation and investigating
local anaesthetic effectiveness. This guide aims to enhance patient safety and improve the quality of care
in spinal anaesthesia.
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Introduction: -

Spinal anesthesia, a neuraxial technique involving the direct injection of a local anesthetic into the
subarachnoid space, is widely employed in caesarean sections due to its rapid, reliable surgical blockade
and effective post-operative pain relief.! This method allows mothers to remain conscious during
childbirth. However, it can fail, either partially or completely, leading to issues like inadequate surgical
conditions and maternal discomfort during the procedure. Motor block in spinal anesthesia is assessed
using the Bromage score, while sensory block has four defined endpoints. Insufficient neuraxial anesthesia
can result in the need for general anesthesia, unplanned analgesia, or epidural supplementation.?
Medical-legal claims against obstetric anesthetists have significantly risen due to failures in spinal
anesthesia, resulting in pain during surgery. It's the most common cause of litigation in obstetric
anesthesia.? These claims can have negative psychological effects on mothers, making it crucial to measure
and manage pain accurately in such cases.

The use of spinal anesthesia has seen an increase, but the incidence of failed spinal anesthesia (FSA) varies
globally. All over the world, spinal anesthesia is commonly employed for caesarean sections, and
understanding FSA's incidence and contributing factors is essential. Obesity has been identified as a
potential predictor of FSA, but factors like inadequate drug concentration in cerebrospinal fluid and needle
displacement can also contribute.*
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In the studies it has been found that, the incidence of FSA has a higher occurrence during emergency
caesarean sections as compared to non-obstetric surgeries. Interestingly, a history of previous spinal
anesthesia did not significantly affect the FSA incidence.

Spinal anesthesia is generally considered reliable, but failure can occur. The incidence of failure varies,
with meticulous clinical technique and attention to detail being crucial in minimizing this risk.

Failed spinal anesthesia can lead to complications and a need for conversion to general anesthesia. A
systematic approach to managing inadequate spinal anesthesia may reduce the need for conversion and
enhance safety.’

Determinants of failed spinal anesthesia can be influenced by various factors, and understanding these
factors is essential for improving clinical outcomes. We will discuss about the possible causes and factors
leading to failed spinal and management of failed spinal anesthesia.®

Category and Experience of Doctors:

e Various categories of medical professionals perform spinal anesthesia.

o Experience of the doctors is a significant factor influencing the success of spinal anesthesia.

e While different categories of doctors perform these procedures, the specific category did not
significantly affect the incidence of failed spinal anesthesia.

Positioning and Lumbar Puncture Level:

o Spinal anesthesia is typically administered in the sitting position.

e A few cases required lateral decubitus positioning due to specific circumstances.

e The lumbar puncture level can vary, with punctures at the L3/L4 intervertebral space having a higher
incidence of failed spinal anesthesia compared to L4/L5.

e Proper positioning of the patient and correct needle insertion is critical to avoid failed lumbar
punctures.

Number of Skin Punctures:

o The number of skin puncture attempts can impact the success of spinal anesthesia.

e A single puncture attempt resulted in a lower incidence of failure, while multiple attempts were
associated with a higher incidence of failed spinal anesthesia.

Cerebrospinal Fluid Flow and Characteristics:

e The flow of cerebrospinal fluid (CSF) before the injection of the anesthetic is a crucial aspect.

e Adequate CSF flow is necessary for successful spinal anesthesia, but dry tap situations can occur.’
o Sometimes, despite adjustments, there may be difficulties in obtaining CSF flow.

o Inability to obtain CSF, often referred to as a 'dry tap,' is an apparent cause of failure.

Spinal Needle:

o The type and size of the spinal needle can affect the outcome.

o Different needle sizes were used, and their selection influenced the incidence of failed spinal
anesthesia.
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Dose of Bupivacaine:

e The dose of the anesthetic, such as 1.8 or 2 ml of 0.5% hyperbaric bupivacaine, can vary.

o The dose of drugs injected affects the extent and duration of the block.

o Selecting the right dose depends on factors like the type of local anesthetic, baricity, patient position,
and anticipated surgery duration.

Association of Failed Spinal Anesthesia with Body Mass Index:
o Obesity is a significant factor contributing to failed spinal anesthesia.
o There is a linear association between failed spinal anesthesia and increasing body mass index.®

Needle Insertion:
e Accurate needle placement is crucial.
 Understanding spinal anatomy and the resistance of tissues during needle insertion is essential.’

Adjuncts:

e Various adjuncts can help optimize patient positioning and prevent any movement during the
procedure.

o Patient comfort and relaxation are critical factors that affect the success of spinal anesthesia.

Pseudo-Successful Lumbar Puncture:

e Clear fluid at the needle hub is usually the final confirmation that the subarachnoid space has been
entered.!!

e Occasionally, clear fluid might not confirm a successful lumbar puncture due to rare factors like
previous epidural injections.

Solution Injection Errors:

e The appearance of CSF in the needle hub is essential, but it doesn't guarantee success.

o Proper dosing and depositing of the medication in the CSF are essential for successful spinal
anesthesia.

Loss of Injectate:

o Leakage of solution can occur at the needle hub, potentially affecting the drug's effectiveness.

e Proper attachment of the syringe to the needle and checking for leakage is crucial to avoid loss of
injectate.

Tip Displacement:

e Misplacement of the needle tip from the subarachnoid to epidural space is a significant concern.

e [t is more critical with 'pencil point' needles and can lead to unintended injections in epidural or
subdural spaces.

Inadequate Intrathecal Spread:

o The intrathecal spread of the local anesthetic is influenced by various factors.

e Anatomical abnormalities, solution density, and lumbar CSF volume can impact the extent of
intrathecal spread.*?

Anatomical Abnormality:

e Abnormalities in spinal anatomy can affect the spread of the local anesthetic.

« Factors like spinal stenosis or pathological lesions can limit the effectiveness of the block.®
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Solution Density:
o The density of the local anesthetic solution can influence its spread.
o Hyperbaric solutions tend to move under the influence of gravity, potentially causing restricted or
uneven blocks.
Ineffective Drug Action:
o Insome cases, the injected solution may reach the target nerves but not provide the expected anesthetic
effect.
o Possible reasons include identification errors, chemical incompatibility, inactive local anesthetic, and
rare physiological resistance.'*
Failure of Subsequent Management:
o Patients' discomfort or perceived pain during spinal anesthesia may not necessarily indicate failure of
the procedure.
« Patient management, anxiety, and awareness during the procedure play a significant role.®
Testing the Block:
« Formal testing of the level of block is often recommended.®
o Patient comfort, expectations, and confidence in the procedure are important factors.
e The clinician must ensure that the block is appropriate for the surgical requirements.
Understanding these determinants and potential issues in spinal anesthesia is vital for healthcare
professionals to improve patient outcomes and minimize the risk of failed procedures.

Managing Failure in Spinal Anaesthesia: -

Failure of spinal anaesthesia can pose significant concerns for both patients and anaesthetists. To address
this issue, it's crucial to understand the nature of failure and how to manage it effectively. The key aspects
of managing spinal anaesthesia failure are:

1. Prevention is Key:

Before administering a spinal anaesthetic, assess the nature and duration of the proposed surgery. If

there's any doubt, consider alternative methods.

Trainee anaesthetists should avoid overhyping the technique and instead focus on basics of the

technique, positioning, right choice of patient, right space and never hesitate to call an experienced

colleague in case of failure.!’

2. The Failed Block:

o Properly manage a failed block based on its nature and timing of detection.

e Monitor the onset of motor and sensory blocks, and correctly interpret observations. Slow onset
suggests inadequacy.

« Ifthere's no block, the wrong solution was used or misplaced.'® Repeating the procedure or converting
to general anaesthesia are the only options.

e Good but inadequately spread block may result from a low injection level, anatomical issues, or
misplaced injectate. Adjust the patient's posture or use different baricity of solution.*

e A unilateral block may occur due to positioning or blockage of longitudinal ligaments. Adjust the
patient's position.

e A patchy block, where the block seems adequate in extent, but sensory and motor effects are

incomplete, can be caused by misplaced local anaesthetic. Consider repeating the spinal injection or

systemic supplementation.
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If the block's duration is insufficient, it may be due to an inadequate dose or a mix-up of local
anaesthetics. Systemic supplementation or conversion to general anaesthesia may be required.?

3. Repeating the Block:
o Consider repeating the block when no effect follows the initial injection but be cautious of potential
pitfalls.?

o Be mindful of factors like a restricted block, excessive spread, direct needle trauma, and the adjacent
nerve tissue's involvement.

o Balance the decision to repeat the block, as too many attempts can lead to excessive or ineffective
spread.

4. Recourse to General Anaesthesia:

e When simple measures haven't resolved the issue, consider converting to general anaesthesia. Use

clinical judgment and experience to make this decision.??

Explaining the need for the transition to general anaesthesia afterward can be challenging.
Preventing failure through precise initial administration is the best approach.

5. Follow-up Initiatives:

Clinical Follow-up:

e Document all details of the complication in the patient's records and provide a thorough explanation
to the patient post-operation.?

o Consider giving the patient a written summary of events for future reference.

o Examine for symptoms and signs of neurological diseases if a failed block raises suspicion.

Investigating Local Anaesthetic Effectiveness:

o If multiple failures occur in a hospital, investigate the possibility of defective local anaesthetics.
Perform skin infiltration to check if the solution is effective.

e Cross-reference records and material from the same batch with other hospitals.

« Seek advice from experienced practitioners for insights on managing failed spinal anaesthetics.?*

Conclusion:

Effectively managing spinal anaesthesia failure is vital for patient safety and positive surgical outcomes.
Preventive measures, including careful patient assessment and honest communication with trainee
anaesthetists, play a crucial role in reducing the risk of failure. When failure does occur, prompt and
tailored responses are essential, considering the nature and timing of the issue. Whether it involves
revisiting the block, exploring alternatives, or transitioning to general anaesthesia, clinical judgment and
experience are valuable assets. Follow-up initiatives, including documentation and investigating local
anaesthetic effectiveness, contribute to a better understanding of failure causes. By addressing these
aspects comprehensively, we can enhance the quality of care and minimize the impact of spinal anaesthesia
failure.
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