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Why does spinal anesthesia fail ?

Fettes et al. BJA 2009

Pseudo-successful lumbar puncture - Misplaced injec>on

Failed lumbar puncture

Pseudo-successful lumbar puncture

Solu>on injec>on errors

Inadequate intrathecal spread

Ineffec>ve drug ac>on

Failure of subsequent management



Managing inadequate blocks in OB: what do the textbooks say?

Inadequate labor epidural => “…first evaluate the extent of bilateral 
sensory blockade in both the cephalad and caudad direc9ons”

Inadequate extension => “…injec9on of a large volume of LA”
Adequate extension => “…using a more concentrated solu9on of LA.”
Unilateral block => “limi9ng the length of catheter within the epidural 
space to 3 cm or less…catheter withdrawal followed by injec9on of LA ”

“… If analgesia cannot be rescued … the catheter should be removed and 
replaced at another interspace.”

Chapter 12
Nathan & Wong



Managing inadequate blocks in OB: what do the textbooks say?

Failed spinal for cesarean sec/on:

“…, the anesthesia provider may augment the block with additional local 
anesthetic by either performing a second spinal anesthetic procedure or 
placing an epidural catheter, or both. However, care must be taken if 
performing a second spinal anesthetic procedure.”
“…determine the presence of anesthesia in the sacral dermatomes before 
administering additional LA into the subarachnoid space”
“ If partial blockade is present (even if limited to the sacral dermatomes), 
the second dose should be reduced accordingly.”
“It may also be advisable to perform the second procedure at a different 
interspace or make other changes to the original procedure (e.g., alter the 
patient's position, use a LA with different baricity, or straighten the 
lumbosacral curvature).”

Chapter 12
Nathan & Wong



(1) Limited spread of the solu8on => localized high concentra8on of LA

(2) Excessive spread => high block

(3) Unilateral block may be reinforced by a second injec8on

(4) Barriers to spread within the subarachnoid space may also affect epidural 
spread (and vice versa)

(5) Repea8ng the injec8on at a higher level adds risk (if level > L3)

(6) Adjacent anesthe8zed nerve 8ssue increases the risk of direct needle trauma.

What are the concerns when repea>ng a spinal (epidural) block

FeFes et al. BJA 2009



Potential complications of repeat spinal injection

Parikh & Seetharamaiah. Indian Journal of Anaesthesia 2018

High spinal or total spinal
Hypotension
Cauda equina syndrome
PDPH
Nerve injury
Epidural haematoma



Let’s take a closer look at each of 
these potential complications/risks !



Risk of high/total spinal and 
its consequences



Risk of high spinal (SA) when it is performed aGer failed epidural

263 pa>ents in total
29 failed spinals (11%) 
9 high spinals (3%) 

3 cases of total spinal
Requiring tracheal intuba>on
(bupi HB 10 mg, 12.5 mg and 15 mg)

IJOA 1994

International Journal of Surgery Case Reports 28 (2016) 173–175

Total spinal => tracheal intuba>on
(bupi HB 13 mg, FTN 25mcg , Mo 100 mcg



Spinal (SA) after “functioning” labor epidural (ELA) 

Acta Anaesthesiologica Taiwanica 53 (2015) 7e11

190 SA aZer ELA
Bupi HB 10-12 mg +/- Mo
27 failed spinals (14%) 
163 success (86%)
No high/total spinal was noted

2017

RCT 360 pa>ents ESA vs SA aZer cath removal
SA: Bupi HB 10mg + 15 mcg FTN

Pain-free cesarean: SA (97.4%) vs ESA (84.7 %)
No difference in incidence of high block



Spinal (SA) after “functioning” labor epidural (ELA) 

retrospec>ve observa>onal study
propensity matching
124 pa>ents ELA removal
124 pa>ents ELA ac>va>on

Removal of catheter followed by new
Neuraxial was associated with less GA

1 case of high spinal (0.8%)





The risk of high/total spinal in obstetric anesthesia

25% of cardiac arrest in pregnancy is caused by anesthesia (n=16)
> 50% of anesthesia-related cardiac arrests were caused by total spinal anesthesia

3 cardiac arrest were related to problems with intuba>on

All of these women survived !!



Risk of cauda equina syndrome
a;er repeat spinal



What are the causes of Cauda Equina Syndrome (CES)

• Compression (herniated disk, spinal stenosis, tumor…)

• Direct or indirect trauma

• Infec:on
• Hematoma

• Ischemia of spinal cord
• Manipula:on/stretching of the spinal cord

• Arachnoidi:s (Mul:ple causes: epidural abscesses, infec:on, 
trauma:c punctures, LA, detergents, an:sep:cs, or other toxics)

• Direct toxicity from injected LA

K Barraclough. BMJ 2011 



Pathophysiology and risk factors

Likely mechanism

• Maldistribu:on of LA in CSF

• Sacral pooling of LA in the dural sac

• Localized high concentra:on of LA
• Neurotoxicity of LA at high concentra:on

Risk factors

• Use of spinal catheter (directed caudally)

• Anatomical factors that can restrict distribu:on 
and cause sacral pooling of LA
• Accentuated lordosis
• Spinal stenosis / disk bulging 
• Spine deformity
• Lithotomy posi@on

• Use of “neurotoxic” LA (tetracaine, HB lidocaine)

• High intrathecal dose of LA

What’s the evidence supporting this risk in OB anesthesia when repeating SA ?



Drasner & Rigler

Con$nus spinal anaesthesia

Cauda equina syndrome after single shot SA

The ever-cited reference...



Case reports of cauda equina syndrome 
a=er repeat SA in non-OB anesthesia 

32-year-old woman
Coniza>on
Hyperbaric dibucaine 7.5 and 6 mg

Poster 
47-year-old man
Ortho surgery
1st SA Bupi HB 16 mg => sacral anesthesia only
Repat spinal same dose
Cauda equina syndrome after 2nd

MRI => Spinal stenosis - disks bulging



Few case reports of cauda equina syndrome in OB anesthesia

• Several reports using combined spinal epidural for Cesarean sec8on

• No report aZer repeated SA in OB anesthesia

Peach MJ. Reg Anesth 1997
Chow J et al. Aust N Z J Obstet Gynaecol 2008
Takasu M et al. Br J Radiol 2010
Sarifakioglu et al. Am. J. Phys. Med. Rehabil 2013
Chen et al. Journal of Clinical Anesthesia 2015
Marinho et al. Rev Esp de Anest y Reanim 2021



Proposed measures to prevent neurologic injury in repeat SA ?

Fe#es et al. BJA 2009
Parikh & Seetharamaiah. Indian Journal of Anaesthesia 2018
Nathan & Wong. In Chestnut’s OB anesthesia 2020

(1) When facing with a failed spinal: alter pa:ent’s posi:on, wait 10min, assess sacral dermatomes

(2) Assume LA as been injected in the CSF 

(3) Limit the total intrathecal dose of LA, i.e., reduce the dose of the 2nd SA

(4) Avoid adjuvants in the 2nd dose if given in the 1st (epinephrine in par:cular)

(5) Use a different loco-regional technique (CSE/ESA)

(6) Alter the technique: baricity, pa:ent’s posi:on, lumbar curvature

(7) Some authors advise repea:ng the injec:on at a higher level

But … use the ultrasound to assess/confirm level before repea:ng SA at a higher level !



Direct trauma to the conus medullary can lead to cauda equina syndrome
 Risk is higher when performing SA at too high a level

7 cases of direct lesions to the conus
6 were obstetric patients
None of these occurred after repeat SA

«anaesthe5sts need to relearn the rule that a 
spinal needle should not be inserted above L3»



Risk of PDPH



Risk of direct traumatic nerve injury



Risk of epidural hematoma



A survey…..
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Background. If conversion of labor epidural analgesia to cesarean delivery anesthesia fails, the anesthesiologist can be confronted
with a challenging clinical dilemma. Optimal management of a failed epidural top up continues to be debated in the absence of
best practice guidelines.Method. All members of the Obstetric Anaesthetists’ Association in the United Kingdomwere emailed an
online survey in May 2017. It obtained information on factors in"uencing the decision to utilize an existing labor epidural for
cesarean section and, if epidural top up resulted in no objective sensory block, bilateral T10 sensory block, or unilateral T6 sensory
block, factors in"uencing the management and selection of anesthetic technique. Di#erences in management options between
respondents were compared using the chi-squared test. Results. We received 710 survey questionnaires with an overall response
rate of 41%. Most respondents (89%) would consider topping up an existing labor epidural for a category-one cesarean section. In
evaluating whether or not to top up an existing labor epidural, the factors in"uencing decision-making were how e#ective the
epidural had been for labor pain (99%), category of cesarean section (73%), and dermatomal level of blockade (61%). In the setting
of a failed epidural top up, the most in"uential factors determining further anesthetic management were the category of cesarean
section (92%), dermatomal level of blockade (78%), and the assessment of maternal airway. Spinal anesthesia was commonly
preferred if an epidural top up resulted in no objective sensory block (74%), bilateral T10 sensory block (57%), or unilateral T6
sensory block (45%). If the sensory block level was higher or unilateral, then a lower dose of intrathecal local anesthetic was
selected and alternative options such as combined-spinal epidural and general anesthesia were increasingly favored. Discussion.
Our survey revealed variations in the clinical management of a failed epidural top up for cesarean delivery, suggesting guidelines
to aid decision-making are needed.

1. Introduction

Between 2017 and 2018, over 100 000 emergency cesarean
deliveries were carried out in England, 21% of which were
undertaken with epidural anesthesia alone [1]. If a cesarean
delivery is needed in a parturient with an existing labor
epidural, it is common practice to convert or “top up” the
epidural catheter [2], with the aim of initiating surgical
anesthesia by injecting more concentrated local anesthetic,
usually combined with a lipid soluble opioid. Successful
neuraxial anesthesia conversion is a useful measure of
quality and safety, indicating the prior presence of functional
labor epidural analgesia and limiting the use of general
anesthesia in obstetrics [3].

Labor epidural top up for cesarean section can fail, the
incidence of which has been reported to range from 0% to
21% [4]. If conversion of labor epidural analgesia to cesarean
delivery anesthesia fails, the anesthesiologist can be con-
fronted with a challenging clinical dilemma. Optimal
management of a failed epidural top up is controversial in
the absence of best practice guidelines and subsequent
anesthetic options include the following: manipulation or
replacement of the epidural; performance of a combined
spinal-epidural (CSE) or spinal; and induction of general
anesthesia [5]. In an e#ort to raise the clinical standard,
guidelines from the Royal College of Anaesthetists state that
the rate of conversion from neuraxial to general anesthesia
should be less than 15% and 5%, respectively, for category-
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anesthetic technique, or induce general anesthesia. Com-
pared to CSE and spinal anesthesia, general anesthesia has
been associated with a shorter decision to delivery interval
[7]. Epidural top up has the ability to facilitate a compa-
rable decision to delivery interval to general anesthesia,
with a retrospective audit demonstrating a mean decision
to delivery interval of 19 and 17minutes, respectively, for
epidural top up and general anesthesia [8]. Relative to
bupivacaine or levobupivacaine 0.5% or ropivacaine 0.75%,
lidocaine 2% and epinephrine, with or without fentanyl in
the epidural top up solution, was associated with the fastest
onset of surgical block, leading to a mean di!erence of
1.7–4.5minutes in a meta-analysis [9]. "e addition of
fentanyl at a dose of 50–75 μg further decreased the onset
time of surgical block by a mean di!erence of over
2minutes. In a recent retrospective cohort study, the op-
erating room to incision interval was shorter for general
anesthesia at 6minutes relative to epidural top up at
11minutes, but the longer operating room to incision
interval did not correlate to inferior neonatal outcomes [7].
Use of general anesthesia, in contrast, has been related to
depressed Apgar scores at #ve minutes, the need for bag
mask ventilation, and admission to neonatal intensive care
[7, 10].

In the evaluation of whether or not to top up an existing
labor epidural for a cesarean section, the most commonly
reported factors were a re$ection of the underlying evidence.
Bauer et al. demonstrated in a meta-analysis that risk factors
associated with the failed conversion of labor epidural an-
algesia were a greater number of unscheduled boluses ad-
ministered for breakthrough pain in labor, an enhanced
urgency for cesarean delivery, and the provision of care by a
non-obstetric anesthesiologist [11]. Breakthrough pain in
labor could be a marker of a poorly functioning epidural or
may signify dysfunctional labor [12]. In a retrospective
study, on the other hand, many epidurals which required
unscheduled boluses in labor were still found to function
well when topped up for a cesarean section [13]. Compared
to non-obstetric anesthesiologists, obstetric anesthesiolo-
gists could be more experienced in managing problematic
labor epidurals and may be more likely to replace poorly
functioning epidural catheters before the need for cesarean
delivery arises.

It is less clear as to whether the body mass index, weight,
cervical dilatation at the time of epidural placement, CSE
versus standard epidural technique in labor, and the du-
ration of epidural analgesia increase the likelihood of a failed
epidural top up for cesarean section [4, 11]. Obesity has been

Table 4: Dose of intrathecal local anesthetic which would be used, compared to that used in their routine clinical practice, by respondents
who selected to perform a combined spinal-epidural or spinal as their usual next management step after a top up of an existing labor epidural
had resulted in an inadequate or failed sensory block for a category-two cesarean section.

Dose of
intrathecal local
anesthetic

No objective
sensory block
(n ! 604)

Bilateral T10
sensory block
(n ! 520)

Unilateral T6
sensory block
(n ! 409)

p value (no objective
sensory block vs bilateral

T10 sensory block)

p value (no objective
sensory block vs unilateral

T6 sensory block)
Normal 317 (52.5) 66 (12.7) 68 (16.6) <0.001 <0.001
75 to <100% of
normal 206 (34.1) 188 (36.2) 134 (32.8) 0.39 0.75

50 to <75% of
normal 70 (11.6) 213 (41.0) 150 (36.7) <0.001 <0.001
25 to <50% of
normal 3 (0.5) 43 (8.3) 45 (11.0) <0.001 <0.001<25% of normal 0 (0) 2 (0.4) 6 (1.5) 0.13 0.003
Other 8 (1.3) 8 (1.5) 6 (1.5) 0.75 0.83
Data are presented as number (%).

Table 3: Usual next management step of respondents if a top up of an existing labor epidural for a category-two cesarean section resulted in
an inadequate or failed sensory block∗.
Management

No objective
sensory block
(n ! 709)

Bilateral T10
sensory block
(n ! 699)

Unilateral T6
sensory block
(n ! 691)

p value (no objective
sensory block vs bilateral

T10 sensory block)

p value (bilateral T10
sensory block vs unilateral

T6 sensory block)
CSE 87 (12.3) 129 (18.5) 105 (15.2) <0.001 0.10
General
anesthesia 67 (9.4) 120 (17.2) 150 (21.7) <0.001 0.03

Repeat epidural 2 (0.3) 11 (1.6) 13 (1.9) 0.01 0.66
Spinal 524 (73.9) 398 (56.9) 310 (44.9) <0.001 <0.001
Withdraw in situ
epidural catheter 6 (0.8) 10 (1.4) 65 (9.4) 0.30 <0.001
Other 23 (3.2) 31 (4.4) 48 (6.9) 0.25 0.04
Data are presented as number (%). CSE! combined spinal-epidural. ∗In these scenarios, respondents were told to assume that neither further epidural top
ups nor time would result in any change in the dermatomal level of the sensory block, and assessment of the parturient would demonstrate no undue concerns
about the airway and no obvious di%culties in achieving a neuraxial technique if needed.

4 Anesthesiology Research and Practice
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Let's summarize !



Repea5ng the block ? 
A ques5on of balancing risks and benefits

Cons Pros



Repea5ng the block ? 
A ques5on of balancing risks and benefits

Cons Pros

1. Risk of high spinal

2. Risk of cauda equina syndrome

3. Risk of nerve injury



Repeating the block ? 
A question of balancing risks and benefits

Cons Pros

1. Risk of high spinal

2. Risk of cauda equina syndrome

3. Risk of nerve injury

1. Avoiding the risks of GA

3. Par>cipa>ng mother

2. More pain-free surgery

5. Fetal benefits

4. Birthing experience



Let’s revote!



Possible recommenda/ons
All statements are before start of surgery



If epidural labour analgesia is insufficient, then replacement of the epidural catheter should be 
strongly considered. There is no need of an interval before the catheter is replaced (via epidural, 
combined spinal epidural or dural puncture epidural).

Insufficient epidural labour analgesia with low dose mixtures
(i.e., bupi < 0.1% or Ropi <0.175% or equivalent) with lipophilic opioid



In case of unsatisfactory epidural labour analgesia, there should be a low threshold to remove the 
epidural catheter and perform spinal anaesthesia (or CSEA) for caesarean delivery.

An epidural labour analgesia is considered unsatisfactory if the effect is insufficient or if multiple 
manual top-up doses have been required.

Conversion of epidural labour analgesia to epidural anaesthesia for 
caesarean sec>on



In case of non-urgent caesaren sec:on: If 10 ml of higher concentrated local anaesthe:cs do no 
substan:ally increase motor block, success of epidural anaesthesia for caesarean delivery is unlikely. 
Therefore, conversion to spinal anaesthesia (or CSEA) should be considered.

In urgent (category 1) caesarean sec:on under epidural anaesthesia, it is :me-saving to apply the 
full epidural dose. In these pa:ents, general anaesthesia should be considered in case of insufficient 
conversion.

Conversion of epidural labour analgesia to epidural anaesthesia for 
caesarean section



In case of insufficient anaesthesia following a full dose of epidural high concentrated local 
anaesthe:c (15-25ml), spinal anaesthesia has an increased risk of high/total spinal. A reduc:on of 
the intrathecal dose (spinal or as CSE) should be considered. Epidural anaesthesia through a new 
epidural catheter (epidural or CSE) is a valuable alterna:ve.

In case of urgent caesarean delivery (category 1) and insufficient anaesthesia following a full 
epidural dose, general anaesthesia should be considered.

Conversion of epidural labour analgesia to epidural anaesthesia for 
caesarean sec>on



In the event of a failed spinal: alter pa:ent’s posi:on, wait 10 min and assess sacral dermatomes

If there is no evidence of neuraxial block (including in the sacral dermatomes), a repeat spinal 
anaesthesia with standard doses can be performed

When par:al neuraxial block is present (even if limited to sacral dermatomes), reduce the 
intrathecal LA dose of the repeat spinal/CSE or switch to epidural.

Consider using isobaric bupivacaine, especially if a low par:al block is present

A repeat spinal should be performed without morphine or other adjuvants (if used in the 1st spinal)

A switch to the epidural compartment is recommended, epidural or CSE. Especially in case of par:al 
effect of the 1st spinal anaesthe:c.

In case of elec:ve caesarean delivery another op:on is to postpone the surgery un:l complete 
regression of the block.

Insufficient anaesthesia following spinal anaesthesia for caesarean 
sec>on (category 2 or higher)


