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Abstract
Purpose of Review This review discusses neuropathies intrinsic to the process of labour itself, and those related to obstetric 
central neuraxial block. The focus is on lower limb pathology. A general approach to the evaluation of patients is provided, 
emphasising the importance of identifying time-critical conditions.
Recent Findings Recent work has focussed on the incidence of postpartum neuropathy and confirms how rarely anaesthesia 
is a causative factor. International guidelines have been developed to minimise the risk of neuraxial-related injury, and to 
optimise both monitoring of patients with neuraxial block and investigation of abnormal findings.
Summary Obstetric anaesthetists are frequently asked to see patients with abnormal neurology in the postpartum period. 
A clear understanding of common pathology and the core tenets of evaluation and management are crucial for safe patient 
care. While rare, complications related to neuraxial anaesthesia can be devastating, and appropriate preventative measures 
should be employed to minimise risk.

Keywords Postpartum neuropathy · Intrinsic obstetric neuropathy · Central neuraxial block (CNB) · Vertebral canal 
haematoma · Epidural abscess · Chronic adhesive arachnoiditis

Introduction

Neurologic symptoms affecting the lower limbs are com-
monly encountered by an obstetric anaesthetist in the post-
partum period. Neuraxial techniques are often assumed to be 
the cause, despite their rarity compared to injuries that are 
intrinsic to the process of childbirth itself [1, 2]. They are 
a common cause of litigation [3]. Intrinsic obstetric injury 
is usually related to the stretch or compression of nerves at 
ligaments and bony prominences [4–6], and generally carries 
a good prognosis [7, 8]. An understanding of common injury 
patterns will help aid diagnosis and allow early treatment 
implementation.

Anaesthetic-related complications, although rare, may 
be catastrophic. Nerve injury may be due to direct needle 
trauma, compression by a space-occupying haematoma 
or abscess, infection, or chemical irritation [4, 6, 9]. The 
unique physiology of the parturient, commonly encountered 

co-morbidities, and pressured environment of the delivery 
suite provide a unique challenge for the obstetric anaesthe-
tist. Meticulous attention to preventative measures, monitor-
ing, and timely investigation of abnormalities help to ensure 
risk related to neuraxial block remains low.

Intrinsic Obstetric Injury

Intrinsic obstetric nerve palsies represent the majority of 
postpartum neurological injuries [6, 10, 11], and are directly 
caused by the process of childbirth itself, whether or not an 
anaesthetic intervention has taken place [2]. The incidence 
of intrinsic obstetric injury has been estimated at 0.3–2%, 
depending on the nature of the study (prospective vs retro-
spective) and the method of screening (active or relying on 
patient self-reporting) [7, 12–14]. Most injuries are sensory 
in nature, with a motor deficit being much less common 
[13, 14].

General Mechanism of Injury

Intrinsic obstetric neuropathies usually result from nerve 
compression by the fetal head or forceps or stretching of 
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nerves from extremes of positioning maintained for pro-
longed periods [1, 2, 4, 9–11, 15]. Rarely, hypotension may 
compromise the blood supply to nerves [15]. Most com-
monly, a demyelinating injury results, which generally 
recovers provided the axon remains intact [2, 9, 13].

General Risk Factors

Factors which increase the risk of compression by the fetus 
itself include macrosomia (large baby), reduced maternal 
height, cephalopelvic disproportion, and non-vertex pres-
entations such as breech [1, 8]. High or mid-cavity forceps 
delivery (e.g. using Kielland’s forceps) posed the greatest 
risk of forceps-induced injury, but this practice is becoming 
less common in favour of cesarean delivery (CD) [11].

A prolonged labour second stage is also associated with 
an increased risk [1, 4, 7, 8, 14–16] which may be because 
extremes of lower limb positioning (e.g. hip flexion, abduc-
tion, and external rotation) are maintained for longer peri-
ods, or the fetal head may be in contact with nerves for 
longer. Intrinsic obstetric neuropathies are more common 
amongst primiparous women [1, 4, 7, 8, 13, 14, 16].

While not a direct cause of injury, decreased sensation 
resulting from central neuraxial block (CNB) can reduce 
awareness of the symptoms of developing nerve injury, 
while motor block may mean parturients are less able to 
move position to relieve pressure on nerves [4, 13, 16]. 
Higher concentrations of local anaesthetic (LA) can increase 
second-stage labour duration [9, 15]. Stretch injury risk may 
be increased with the thighs hyper-flexed on the abdomen—
the position often adopted for the active second stage (‘push-
ing’) when CNB is present [1, 2, 4, 6].

Many of the physiological changes of pregnancy also 
increase the risk of nerve injury, including weight gain and 
tissue oedema, as the chance of nerve compression at bony 
and ligamentous sites is increased [7].

Treatment and Prevention

Treatment is largely supportive. Anti-inflammatories, 
anti-neuropathic medications, and nerve blocks may be 
employed for pain (although consider seeking obstetric 
advice if breastfeeding due to the risk of drug transfer) [8, 
9, 17]. Physiotherapy may strengthen affected muscles and 
allow compensation for weakness, and occupational therapy 
(including ankle and knee braces) aims to prevent second-
ary injury [8, 9, 18]. Psychotherapy may be considered if 
there is significant emotional distress [18]. Managing sub-
sequent pregnancies is challenging if severe neuropathies 
persist. The rarity of intrinsic obstetric neuropathies means 
estimating the risk of recurrence is impossible, and CD may 
be reasonable for subsequent deliveries [19].

Prevention generally centres on frequent repositioning 
during labour, particularly during the second stage, and 
avoiding extremes of hip flexion, abduction, and external 
rotation [1, 4, 14, 18]. The use of low-concentration LA for 
epidural analgesia may minimise motor block, and avoid 
prolongation of the second stage [1, 20].

Prognosis

Several studies have shown very good recovery of intrinsic 
obstetric injuries, which generally occur within weeks but 
may rarely take up to 3.5 years [4, 7, 8, 10, 11, 13–15, 18, 
21–23]. The duration of symptoms is usually dictated by the 
severity of the initial lesion [24]. While this should generally 
reassure physicians and patients alike, the presence of axonal 
injury may worsen the prognosis [8], and the development 
of chronic regional pain syndrome has been reported [25].

Specific Neuropathies

The lumbosacral plexus (Fig. 1) gives rise to the nerves of 
the lower limb and may be injured directly by compression 
from the fetal head at the posterior pelvic brim or sacral ala 
[4, 9–11, 15, 27]. Signs and symptoms depend on the spe-
cific nerve roots involved and may be difficult to differentiate 
from more distal individual nerve lesions, or more central 
polyradiculopathies [8, 9]. The characteristic features of spe-
cific lower extremity nerve injuries are described in Table 1.

Injury Secondary to Central Neuraxial Block

Nerve injury secondary to CNB may be due to direct needle 
trauma, space-occupying lesions including vertebral canal 
haematoma (VCH) and epidural abscess, infection, and 
chemical injury. This is particularly relevant for patients 
with a pre-existing neuropathy as the ‘double crush phe-
nomenon’ states that they are particularly vulnerable to a 
secondary insult [7, 9, 29].

Incidence

Nerve injury related to CNB is extremely rare. In 2014, the 
Serious Complications Repository Project of the Society 
for Obstetric Anesthesia and Perinatology (SOAP) [30] 
reported an incidence of ‘serious neurologic injury’ (defined 
as any central or peripheral nervous system injury requir-
ing neuroimaging or consultation) as 1 in 35,923 (which 
equates to 2.8 per 100,000). Prior to this, the 3rd National 
Audit Project of the Royal College of Anaesthetists in the 
UK found an incidence of ‘permanent harm’ of between 
0.3 and 1.2 per 100,000 cases following CNB in obstetric 
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patients [21, 31]. This was notably lower than in the general 
peri-operative population, a finding which has been attrib-
uted to the relative health of parturients and short epidural 
catheter insertion duration [21]. An earlier meta-analysis 
found the incidence of persistent neurologic injury in obstet-
ric patients receiving epidural procedures of 1:237,000 to 
1:256,979 (0.39–0.42 per 100,000) [32], while a more recent 
population-based descriptive study using the UK Obstetric 
Surveillance System found the incidence of vertebral canal 
haematoma and epidural abscess—two of the most serious 
complications of CNB—to be as low as 6.7 per 1,000,000 
cases (0.67 per 100,000) [33].

Patterns of Injury

Nerve Root Injury

Radiculopathies (injury to the spinal nerve root) are most 
commonly seen at L4, L5, and S1. They are associated with 
back pain, radicular weakness, dermatomal sensory loss, 
and diminished deep tendon reflexes [7, 9]. Lasègue’s sign 
(eliciting pain with straight leg raise to ≤ 45°) will be posi-
tive [7]. In the presence of multiple nerve root injuries, a 
polyradiculopathy will present with more extensive weak-
ness and sensory disturbance, depending on the nerve roots 
affected [9], while in extreme circumstances cauda equina 
syndrome presents with bilateral limb involvement, urethral 
and anal sphincter disturbance and back pain [9].

Conus Medullaris Syndrome

Damage to the conus, affecting both somatic and parasym-
pathetic nerves, presents with perineal anaesthesia, and 

sphincter dysfunction [9]. In contrast to a cauda equina syn-
drome, back pain is usually absent, sphincter dysfunction 
occurs early, and there is minimal involvement of the lower 
limbs [9].

Spinal Cord Injury

Spinal cord injury usually presents with paraparesis (lower 
extremity weakness) which progresses to paraplegia (lower 
extremity paralysis) [34••]. It is often painless, unless there 
is meningeal irritation or blood vessel displacement [9]. Fur-
ther symptoms depend on the underlying pathology and are 
discussed in more detail below. Of note, blood in the suba-
rachnoid space may cause irritation of the posterior columns 
of the spinal cord, and Lhermitte’s phenomenon of shoot-
ing electric shock-like pains involving the occiput, thoracic 
region, and peripheral extremities may be associated with 
neck flexion [9].

Prognosis

Prognosis often depends on the severity of the initial pres-
entation, with significant weakness and bladder and bowel 
involvement a poor prognostic sign [9]. In the presence of a 
space-occupying lesion—e.g. an abscess or haematoma—
urgent surgery is needed, as delays worsen the prognosis [9].

Trauma

Trauma to the spinal cord, conus, or nerve root can be 
caused directly by an epidural or spinal needle, an epidural 
catheter, or the intraneural injection of drugs [4, 6, 15, 16]. 

Fig. 1  Branches of the lum-
bosacral trunk within the pelvis. 
Reprinted with permission 
from Springer Nature: Springer. 
Quick Hits in Obstetric Anes-
thesia by Fernando R, Sultan P, 
Phillips S (Eds) [26]
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It is usually associated with pain or paraesthesia at the time 
of injection [4]. Presentation of resulting neuropathies will 
depend on the site of injury (see above) but is most com-
monly a radiculopathy involving a single nerve root [35, 
36]. Magnetic resonance imaging (MRI) may show signs 
of spinal cord trauma including oedema, haemorrhage, or a 
needle track in the affected area [36].

Prevention

Traditional landmark palpation of the intervertebral level is 
often inaccurate [4, 37]. Tuffier’s line is unreliable in preg-
nancy due to weight gain, lumbar lordosis, and pelvic rota-
tion [38]. The conus lies lower than L1/2 in a significant 
minority of patients [3, 4, 39]. Therefore, clinicians should 
use the lowest possible interspace to minimise the risk of 
spinal cord contact [6, 10, 11], and the L2/3 interspace 
should not be used for spinal anaesthesia [39, 40].

The use of pre-procedural ultrasound, although not yet 
a standard of care, can help to accurately determine the 
intervertebral level, and is particularly useful in challenging 
patients—e.g. with obesity or kyphoscoliosis [36, 41, 42].

Even with an appropriate level of insertion, however, lat-
eral needle deviation may still injure nerve roots [41]. It is 
therefore crucial to withdraw, redirect, or change the level of 
insertion if any pain or paraesthesia is reported on needling 
or injection, particularly if distant to the site of insertion, or 
if cerebrospinal fluid (CSF) is not free flowing [3, 6, 27].

Vertebral Canal Haematoma

The incidence of VCH is estimated to be between around 
1:150,000 and 1:250,000 [30, 32, 43, 44]. While it can 
occur spontaneously [4], it is typically due to damage to the 
epidural venous plexus during CNB, particularly epidural 
catheter placement or removal [10, 11, 15, 41, 45]. The 
resulting haematoma can cause both direct trauma to the 
spinal cord and ischaemia [15]. Classically, it causes back 
pain with sensory and motor deficit outlasting the expected 
duration of the block [10, 11, 15, 36]. There may be blad-
der and bowel dysfunction [41]. However, symptoms are 
variable [45]. It is rarer amongst obstetric patients than 
the general surgical population [43, 46, 47], despite the 
presence of larger, more dilated blood vessels [1]. This is 
thought to be due to the procoagulant effect of pregnancy 
[1, 46]. Younger patients also have larger intervertebral 
foramina, facilitating the exit of accumulating blood [47], 
and more compliant spinal cords, with increased tolerance 
to volume expansion [46]. As such, although traumatic 
insertion is often cited as a risk factor for development, 
most VCH have been reported in patients with a pre-
existing coagulopathy (e.g. secondary to pre-eclampsia), 

or those taking anti-coagulant medications [4, 6, 16, 27, 
34••, 46]. The risk is higher in those with pre-existing 
spinal abnormalities, e.g. stenosis [34••, 36]. MRI is the 
investigation of choice [3, 34••, 36, 48]. Rapid surgical 
decompression is key to management [48], with permanent 
neurological injury occurring as rapidly as 8–12 h after 
symptom onset [34••, 48]. Prognosis is linked to the sever-
ity of symptoms at presentation and is worse with increas-
ing delays to surgery [45, 48].

Prevention

Assessment of Coagulopathy

There are of a number of conditions commonly encountered 
in obstetric patients which may cause a low platelet count. 
These include gestational thrombocytopenia, hypertensive 
disorders of pregnancy, and (more rarely) immune thrombo-
cytopenia [49••]. A precise safe limit for CNB is unknown; 
however, recent consensus guidelines suggest that with these 
etiologies, in the absence of signs or symptoms of coag-
ulopathy, a platelet count > 70 ×  109/L is likely to be safe 
[49••]. The evidence for a concurrent coagulation screen 
when thrombocytopenia is present is limited [49••]. The 
optimal timing of testing is unknown, but in severe diseases, 
it should be as close to the planned procedure as possible 
[49••, 50]. There is insufficient evidence to recommend the 
routine use of viscoelastic haemostatic assays for predicting 
the risk of VCH development [49••]. Risk should be seen as 
a spectrum, and the risk of not siting a neuraxial block must 
also be considered [49••, 50].

Management of Anti‑coagulants

The prevalence of venous thromboembolism as a leading 
cause of maternal death [51] is reflected in the increasing 
numbers of women prescribed anti-coagulant medications 
in pregnancy [52••]. Recent guidelines from SOAP provide 
recommendations on the timing of neuraxial block around 
commonly used anti-coagulant medications in both elective 
and emergency settings to minimise the risk of VCH [52••]. 
A full discussion of the guidelines is outside the scope of the 
current article, but they are unique from previous guidance 
in that they take account of the pharmacokinetic effects of 
the physiological changes of pregnancy to give advice spe-
cific to the parturient. They also provide decision-making 
aids to guide physicians in emergency situations when the 
risks of not providing CNB must also be considered [52••].

Monitoring

Early detection is crucial to successful outcomes when 
managing VCH [34••, 48]. Early symptoms may mimic 
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a normal neuraxial block, so a high index of clinical sus-
picion is required [34••, 41, 53]. Findings which should 
prompt early anaesthetic assessment include an unexpect-
edly dense motor block when using low dose epidural mix-
ture in labour, a block that is slow to regress (particularly 
after 4 h has elapsed), the return of a previously resolved 
block, and an unexpected block distribution [3, 34••, 41]. 
Leg strength may be used as a marker of spinal cord health. 
Therefore, the straight leg raise has been suggested as a 
pragmatic tool for monitoring adequate motor function. It 
should be checked hourly in labour alongside other routine 
midwifery observations, and 4 h after the last dose [34••]. 
Clinicians should be aware that the distractions of a busy 
delivery suite must not detract from the rapid assessment 
of symptomatic patients [34••, 53]. There should be clear 
pathways in place for urgent imaging, including when out 
of hours or requiring inter-hospital transfer, and referral to 
surgical teams [3, 34••, 41], accepting that the majority of 
scans will be negative [34••]. Epidural abscesses (consid-
ered below) should be detected in the same way, but are most 
likely to present insidiously, often after the patient has been 
discharged [34••].

Infection

The incidence of infective complications—namely, epidural 
abscesses and meningitis, is rare. It has been estimated at 
1:50,000 to 1:150,000 [30, 32]. In a recent analysis of over 
2 million obstetric epidurals, no epidural abscesses occurred, 
emphasising the rarity of this complication [44]. The two 
infective processes have different aetiologies and typi-
cal causative organisms. Meningitis tends to follow spinal 
anaesthesia as there is a dural breach [47] and is usually 
caused by Streptococcus viridians [47]. Epidural abscesses 
may occur spontaneously [10, 11, 35], or via haematogenous 
spread from other infected sites [41, 54]. When associated 
with CNB, they are generally the result of epidural cath-
eterisation [16, 47], and usually caused by staphylococci 
[10, 11, 15, 35, 47].

Epidural Abscess

Risk factors for epidural abscess development include immu-
nosuppression, pre-existing spinal pathology, sepsis, pro-
longed catheterisation, and poor aseptic technique resulting 
in contaminated drugs or equipment [1, 10, 11, 15, 34••, 
41, 54]. Infection overlying the insertion site is an absolute 
contra-indication [41].

Symptoms are often out of proportion to the degree of 
spinal cord compression, which is thought to be due to 
associated vessel thrombosis and compression [54].

A classical triad of back pain, fever, and neurologic 
deficit [6, 41] usually presents hours to days after epidural 
catheterisation [15]. Typically, there is bladder and bowel 
dysfunction, motor deficit, and variable sensory involve-
ment [6, 10, 11, 15]. However, presentation is variable, and 
reliance on these classic symptoms may result in delayed 
diagnosis [54].

An MRI will show the abscess and associated cord com-
pression, and inflammatory markers will be raised [36]. 
Treatment consists of broad-spectrum antibiotics which are 
continued for several weeks, and early surgical decompres-
sion [6, 10, 11, 41, 54]. Lumbar puncture should be avoided 
in the diagnostic stage due to the risk of coning and intro-
ducing infection to the subarachnoid space [47, 54].

Meningitis

Meningitis presents with neck stiffness, photophobia, head-
ache, back pain, fever, nausea, and lethargy [10, 11, 15, 
47]. Symptoms may be confused with Post Dural Puncture 
Headache (PDPH) [10, 11, 41], except there is no postural 
element to headache [41].

The common causative organisms of Streptococcus virid-
ians colonises the female genital tract and gastrointestinal 
and upper respiratory tracts [2]. Its presence in the upper 
respiratory tract highlights the importance of wearing a 
facemask when performing CNB [16, 41]. CSF provides the 
ideal culture medium [2, 35, 47], but it requires a dural punc-
ture to breach the blood–brain barrier [2, 41]. It appears to 
occur more commonly in women who have laboured rather 
than after elective CD, potentially due to vaginal trauma and 
bacteraemia, or the less sterile conditions of a labour room 
[47]. Other risk factors include maternal sepsis, and poor 
asepsis resulting in contaminated drugs or equipment [15]. 
Neurological consultation is warranted, since early presen-
tation may be similar to epidural abscess, and considera-
tion should be given to performing an MRI before lumbar 
puncture [47].

Prevention

Due to the rarity of infective complications, definitive evi-
dence from randomised controlled trials is not feasible [47]. 
Expert consensus suggests that the risk of infective compli-
cations can be minimised by [47, 55]:

• Pre-assessment of patients to identify those at high risk 
of infective complications and pre-procedure antibiotic 
administration in the bacteraemic patient.

• Full aseptic technique (hand wash, face mask, sterile 
gown, gloves, and drape, skin preparation with chlorhex-
idine and alcohol).

• Use of a bacterial filter for epidural catheters.
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• Minimising epidural catheter insertion times and fre-
quency of disconnections, and removing catheters which 
have been accidentally disconnected.

• Careful daily evaluation of the epidural catheter insertion 
site with awareness that infective complications may be 
increased if there are co-existing risk factors.

Chemical Injury

Adhesive Arachnoiditis

This is a non-specific inflammation of the meninges, 
resulting in collagen deposition with interrupted blood 
and CSF flow [4, 10, 11, 15, 16, 36, 41, 56]. It is associ-
ated with back and leg pain and lower limb neurologic 
impairment which may be severe and permanent [4, 15]. 
In extremis, it causes complete CSF flow obstruction 
with associated raised intracranial pressure and hydro-
cephalus [40]. The prognosis is poor, as there are few 
treatment options [41]—focus must be on prevention. 
It is thought to be due to an idiosyncratic reaction to 
injected irritants [41]. Chlorhexidine (discussed further 
in ‘prevention’, below) is an important cause [3, 40, 41, 
57], and blood, contrast media, epidural steroids, vaso-
constrictors, and preservatives have also been impli-
cated [4, 15, 41, 56]. Low-concentration, preservative-
free bupivacaine and opioids injected using disposable 
equipment in a standard way have not been linked to the 
condition [56].

Prevention

Prevention focusses on measures to ensure culprit drugs 
are not injected during CNB. The primary concern is 
chlorhexidine as this is used for skin preparation imme-
diately prior to CNB placement. Measures to reduce the 
risk include using 0.5% rather than 2% solutions, as there 
is no evidence for reduced infection risk, but greater 
neurotoxicity with higher concentrations [40, 57]. Care 
should be taken to avoid contamination of gloves and 
equipment, and to prevent accidental injection of chlo-
rhexidine epidurally—which may be aided by avoiding 
open containers [3, 36, 40, 41, 57]. The solution should 
be allowed to dry completely prior to performing the 
block [36, 40, 57].

Other Chemical Injury

Intrathecal hyperbaric 5% lidocaine has been associated 
with a syndrome of transient buttock and lower limb pain. 
It is unclear whether there is true neurologic injury, and the 

syndrome usually self-resolves within a few days [1, 2, 6, 
15, 27]. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 
provide effective pain relief, and early mobilisation may help 
symptom resolution [1, 27].

Supra-normal doses of maldistributed LA may cause a 
cauda equina syndrome, and excessive sacral block must be 
excluded prior to repeating single-shot spinal injections [36].

Finally, tranexamic acid, increasingly used for postpartum 
haemorrhage management, has a very high mortality if acci-
dentally injected intrathecally, with permanent neurologic 
damage in survivors [58, 59].

Miscellaneous Neurologic Injury

Spinal Cord Ischaemia

Anterior spinal artery syndrome usually occurs during 
aortic surgery but may rarely be seen in the parturient if 
there is prolonged hypotension alongside local vasocon-
striction caused by LA solutions containing adrenaline. 
Pre-existing pathology affecting epidural compliance 
may contribute as epidural and CSF pressures become 
abnormally raised following otherwise normal epidural 
LA volume administration. The usual presentation is 
bilateral lower limb weakness and loss of temperature 
and pain sensation, but preserved vibration, light touch, 
and proprioception [6, 8, 16, 35].

Prolapsed Intervertebral Disc

This is a rare cause of neurologic injury in an obstetric 
patient, with an incidence of approximately 1:10,000 [11]. 
Radicular symptoms caused by disc impingement on local 
nerve roots may be mistakenly attributed to neuraxial block. 
Cauda equina syndrome is a neurosurgical emergency which 
must be managed without delay to avoid permanent neuro-
logical injury [60].

Psychogenic Paresis

A diagnosis of exclusion, this rare conversion disorder has 
been described in the postpartum patient [61]. There is no 
underlying organic cause of the neurological symptoms, 
although they are not intentionally produced. Early diagnosis 
with psycho- and physiotherapy is key to management [61].

Approach to Evaluation and Management

Any patient reporting neurological symptoms in the postpar-
tum period requires prompt review [2]. It is crucial to iden-
tify those time-critical conditions which carry the highest 
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morbidity and which are amenable to early management, in 
particular space-occupying lesions and meningitis [6, 15]. 
Early liaison with a neurologist is key to guide diagnosis, 
treatment, and follow-up plans.

Patient evaluation is complicated by the fact that many 
of the symptoms are the same as normal issues in the early 
postpartum period, including back pain, fever, and bladder 
and bowel dysfunction [2, 6, 9].

A thorough history of intrapartum events is required, con-
sidering patient positioning both during labour and deliv-
ery, duration of the second stage, mode of delivery, and 
the details of any anaesthetic interventions [2, 9, 15]. The 
presenting symptoms should be explored, especially their 
timing of onset, duration, and progression [36].

A full neurological and musculoskeletal examination is 
required, signs of sepsis must be sought, and the back should 
be examined carefully for point tenderness and skin changes 
over the insertion site [9, 15]. Severe pain on palpation of the 
back implies a central cause as the posterior primary rami of 
the spinal nerves are affected, while the absence of pain or 
dysfunction of the paraspinal musculature points to a more 
distal injury [2, 4, 15].

While history and examination alone are often insufficient 
to pinpoint the diagnosis [2], they allow the identification 
of red flags which require urgent imaging of the spine and 
discussion with a neurologist. These include [4, 9, 36]:

• Pre-existing risk factors such as a coagulopathy or immu-
nosuppression

• Severe back pain
• Unexplained fever
• Bladder or bowel involvement (often a late sign)

• Motor or sensory deficits which:

• Follow a central or radicular pattern
• Are bilateral (although peripheral nerve injuries may 

also present bilaterally)
• Are progressive
• Have returned after initial resolution

• Lhermitte’s sign which signals potential pathology affect-
ing the posterior columns of the spinal cord.

Following the exclusion of immediate, life- or limb-
threatening pathology by the absence of red flags, or nega-
tive imaging, further investigation is guided by consultation 
with neurologists and often includes electrophysiologic stud-
ies [2, 4, 5, 15, 36]. The role of different investigations in the 
workup of a patient with postpartum neurologic disturbance 
is detailed in Table 2.

Management of individual injuries has already been dis-
cussed but since most are self-limiting it usually involves 
patient reassurance and measures to prevent secondary inju-
ries [2, 6, 15].

Conclusion

It is often not possible to provide a precise diagnosis when 
assessing patients with abnormal neurology postpartum. 
Anaesthetists must be aware of red flags which require 
urgent investigation, but it is reassuring that most conditions 
are self-limiting and unrelated to anaesthesia. Although rare, 

Table 2  Core investigations for patients with postpartum neurological symptoms (CT computed tomography, MRI magnetic resonance imaging). 
*Wallerian degeneration is the active degeneration which develops from the distal end of an axon after nerve injury. Adapted from: [2–5, 15, 33, 
34••, 36, 48, 49••, 50]

Investigation Role

Blood tests—full blood count, 
coagulation screen, inflammatory 
markers

• Severe thrombocytopenia and coagulopathy predispose to vertebral canal haematoma
• Inflammatory markers will be raised in infective pathology

CT spine • May identify those space-occupying lesions most amenable to surgical management if MRI is not avail-
able

MRI spine • Gold standard for diagnosis, all departments should have policies in place to allow timely access to MRI 
imaging

• May show evidence of direct trauma to spinal cord, presence of haematoma or abscess, and degree of 
cord compression

Electrophysiologic studies • Electromyography determines muscle units affected
• Nerve conduction studies localise site of injury-related conduction block
• Together can identify underlying pathology and likely prognosis
• Assist with timing of injury (Wallerian degeneration* can take up to 3 weeks, so positive results within 

72 h–1 week imply pre-existing injury)
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complications from CNB are serious, and prevention must 
be the aim of all obstetric anaesthetists.

Declarations 

Conflict of Interest Matthew Sinnott and Roshan Fernando declare 
they have no conflicts of interest.

Human and Animal Right and Informed Consent This article does not 
contain any studies with human or animal subjects performed by any 
of the authors.

References

Papers of particular interest, published recently, have 
been highlighted as:  
• Of importance  
•• Of major importance

 1. Chang LY, Carabuena JM, Camann W. Neurologic issues and 
obstetric anaesthesia. Semin Neurol. 2011;31(4):374–84.

 2. Wong CA. Nerve injuries after neuraxial anaesthesia and their 
medicolegal implications. Best Pract Res Clin Obstet Gynae-
col. 2010;24:367–81.

 3. McCombe K, Bogod D. Learning from the law A review of 21 
years of litigation for nerve injury following central neuraxial 
blockade in obstetrics. Anaesthesia. 2020;75:541–8.

 4. Boyce H, Plaat F. Post-natal neurological problems. Con-
tinuing Education in Anaesthesia, Critical Care & Pain. 
2013;13(2):63–6.

 5. O’Flaherty D, McCartney CJL, Ng SC. Nerve injury after 
peripheral nerve blockade - current understanding and guide-
lines. BJA Education. 2018;18(12):384–90.

 6. Wong CA. Neurologic deficits and labor analgesia. RAPM. 
2004;29(4):341–51.

 7. Richards A, McLaren T, Paech MJ, Nathan EA, Beattie E, 
McDonnell N. Immediate postpartum neurological deficits in 
the lower extremity: a prospective observational study. IJOA. 
2017;31:5–12.

 8. O’Neal M. Lower extremity weakness and numbness in 
the postpartum period. A case-based review Neurol Clin. 
2019;37:103–11.

 9. O’Neal MA, Chang LY, Salajegheh MK. Postpartum spinal 
cord, root, plexus and peripheral nerve injuries involving 
the lower extremities: a practical approach. Anesth Analg. 
2015;120(1):141–8.

 10. Howells ACL. Neurological complications in obstetric 
regional anaesthesia. Anaesthesia and Intensive Care Medi-
cine. 2013;14(8):331–2.

 11. Russell R, Soltanifar S. Neurological complications in obstet-
ric regional anaesthesia. Anaesthesia and Intensive Care Medi-
cine. 2010;11(8):316–8.

 12. Haller G, Pichon I, Gay F-O, Savoldelli G. Risk factors for 
peripheral nerve injuries following neuraxial labour analge-
sia: a nested case-control study. Acta Anaesthesiol Scand. 
2017;61:1203–14.

 13. Tournier A, Doremieux AC, Drumez E, Labreuche J, Cassim 
F, Bartolo S, Richart P, Garabedian C, Subtil D. Lower-limb 

neurologic deficit after vaginal delivery: a prospective obser-
vational study. IJOA. 2020;41:35–8.

 14. Wong CA, Scavone BM, Dugan S, Smith JC, Prather H, 
Ganchiff JN, McCarthy RJ. Incidence of postpartum lumbosa-
cral spine and lower extremity nerve injuries. Obstetrics and 
Gynaecology. 2003;101(2):279–88.

 15. Duncan A, Patel S. Neurological complications in obstetric 
regional anesthetic practice. Journal of Obstetric Anesthesia 
and Critical Care. 2016;6:3–10.

 16. Chambers DJ, Howells ACL. Neurological complications in 
obstetric regional anaesthesia. Anaesthesia and Intensive Care 
Medicine. 2016;17(8):372–4.

 17. Gooding MS, Evangelista V, Pereira L. Carpal tunnel syn-
drome and meralgia paraesthetica in pregnancy. Obstetrical 
and Gynaecological Survey. 2020;75(2):121–6.

 18. Chow K, Wong K, Gill A. Severe postpartum femoral neuropa-
thy: a case series. J Obstetr Gynaecol Can. 2021;43(5):603–6.

 19. Rowland C, Kane D, Eogan M. Postpartum femoral neuropathy: 
managing the next pregnancy. BMJ Case Rep. 2019;12:e232967.

 20. Wang T-T, Sun S, Huang S-Q. Effect of epidural labor anal-
gesia with low concentration of local anesthetics on obstetric 
outcomes: a systematic review and meta-analysis of randomized 
controlled trials. Anesth Analg. 2017;124(5):1571–80.

 21. Bogod D. Complications after obstetric CNB. In: Royal College 
of Anaesthetists. 3rd National Audit Project: National Audit of 
Major Complications of Central Neuraxial Block in the United 
Kingdom. London: RCoA, 2009. https:// www. rcoa. ac. uk/ sites/ 
defau lt/ files/ docum ents/ 2019- 09/ NAP3% 20rep ort. pdf (accessed 
20/06/2022)

 22. Hong BY, Ko YJ, Kim HW, Lim SH, Cho RY, Lee JI. Intra-
partum obturator neuropathy diagnosed after cesarean delivery. 
Arch Gynecol Obstet. 2010;282:349–50.

 23. Kim SH, Kim IH, Lee SY. Sciatic neuropathy after normal vagi-
nal delivery: a case report. J Clin Neurosci. 2020;72:480–2.

 24. Pierce C, O’Brien C, O’Herlihy C. Postpartum femoral neuropa-
thy following spontaneous vaginal delivery. Journal of Obstetrics 
and Gyanecology. 2010;30(2):203–4.

 25. Butchart AG, Mathews M, Surendran A. Complex regional 
pain syndrome following protracted labour. Anaesthesia. 
2012;67:1272–4.

 26. Fernando R, Sultan P, Phillips S. Quick hits in obstetric anesthe-
sia. Cham: Springer; 2022.

 27. Hoefnagel A, Yu A, Kaminski A. Anesthetic complications in 
pregnancy. Crit Care Clin. 2016;32(1):1–28.

 28. Saw J-L, Hale J, Madhavan A, Ringler MD, Toledano M, Naddaf 
E. Ischiofemoral impingement syndrome provoked by labor: an 
unusual case of complete sciatic mononeuropathy. Neuroradiol 
J. 2022;18:19714009221109896.

 29. Hebl JR, Kopp SL, Schroeder DR, Horlocker TT. Neurologic 
complications after neuraxial anesthesia or analgesia in patients 
with preexisting peripheral sensorimotor neuropathy or diabetic 
polyneuropathy. Anesth Analg. 2006;103(5):1294–9.

 30. D’Angelo R, Smiley RM, Riley ET, Segal S. Serious complica-
tions related to obstetric anesthesia The Serious Complication 
Repository Project of the Society for Obstetric Anesthesia and 
Perinatology. Anesthesiology. 2014;120(6):1505–12.

 31. Cook TM, Counsell D, Wildsmith JAW. Royal College of Anaes-
thetsits Third National Audit Project Major complications of 
central neuraxial block: report on the Third National Audit 
Project of the Royal College of Anaesthetists. Br J Anaesth. 
2009;102:179–90.

 32. Ruppen W, Derry S, McQuay H, Moore A. Incidence of epi-
dural haematoma, infection, and neurologic injury in obstetric 

https://www.rcoa.ac.uk/sites/default/files/documents/2019-09/NAP3%20report.pdf
https://www.rcoa.ac.uk/sites/default/files/documents/2019-09/NAP3%20report.pdf


58 Current Anesthesiology Reports (2023) 13:49–58

1 3

patients with epidural analgesia/ anesthesia. Anesthesiology. 
2006;105:394–9.

 33. Plaat F, Lucas DN, Hartopp R, Knight M. Neurological com-
plications following obstetric regional anaesthesia: a four year 
study of epidural haematoma and abscess. IJOA. 2019;39:S8.

 34.•• Yentis SM, Lucas DN, Brigante L, Collis R, Cowley P, Den-
ning S, Fawcett WJ, Gibson A, Safety guideline: neurological 
monitoring associated with obstetric neuraxial block. A joint 
guideline by the Association of Anaesthetists and the Obstetric 
Anaesthetists’ Association. Anaesthesia. 2020;2020(75):913–9. 
(This guideline provides recommendations on monitoring 
the recovery of obstetric patients with neuraxial block, and 
escalation of concerns in a way that is practicable and easy 
to implement in a busy obstetric unit.)

 35. Loo CC, Dahlgren G, Irestedt L. Neurological complications in 
obstetric regional anaesthesia. IJOA. 2000;9:99–124.

 36. Neal JM, Barrington MJ, Brull R, Hadzic A, Hebl JR, Horlocker 
TT, Huntoon MA, Kopp SL, Rathmell JP, Watson JC. The 
second ASRA practice advisory on neurologic complications 
associated with regional anesthesia and pain medicine Execu-
tive Summary 2015. Regional Anesthesia and Pain Medicine. 
2015;40(5):401–30.

 37. Broadbent CR, Maxwell WB, Ferrie R, Wilson DJ, Gawne-Cain 
M, Russell R. Ability of anaesthetists to identify a marked lum-
bar interspace. Anaesthesia. 2000;55:1122–6.

 38. Margarido CB, Mikhael R, Arzola C, Balki M, Carvalho JCA. 
The intercristal line determined by palpation is not a reliable 
anatomical landmark for neuraxial anesthesia. Can J Anesth. 
2011;58:262–6.

 39. Reynolds F. Logic in the safe practice of spinal anaesthesia. 
Anaesthesia. 2000;55(11):1045–6.

 40. Bogod D. Keeping in the Reynolds zone. IJOA. 2014;23:201–3.
 41. Hewson DW, Bedforth NM, Hardman JG. Spinal cord injury 

arising in anaesthesia practice. Anaesthesia. 2018;73(Suppl. 
1):43–50.

 42. Young B, Onwochei D, Desai N. Conventional landmark pal-
pation vs preprocedural ultrasound for neuraxial analgesia and 
anaesthesia in obstetrics – a systematic review and meta-analysis 
with trial sequential analyses. Anaesthesia. 2021;76:818–31.

 43. Moen V, Dahlgren N, Irestedt L. Severe neurological complica-
tions after central neuraxial blockades in Sweden 1990–1999. 
Anesthesiology. 2004;101:950–9.

 44. Rosero EB, Joshi GP. Nationwide incidence of serious complica-
tions of epidural analgesia in the United States. Acta Anaesthe-
siol Scand. 2016;60:810–20.

 45. Bos EME, Haumann J, de Quelerij M, Vandertop WP, Kalk-
man CJ, Hollman MW, Lirk P. Haematoma and abscess 
after neuraxial anaesthesia: a review of 647 cases. BJA. 
2018;120(4):693–704.

 46. Moen V, Irestedt L. Neurological complications following cen-
tral neuraxial blockades in obstetrics. Curr Opin Anaesthesiol. 
2008;21:275–80.

 47. Reynolds F. Infection as a complication of neuraxial blockade. 
IJOA. 2005;14:183–8.

 48. Lagerkranser M, Lindquist C. Neuraxial blocks and spinal hae-
matoma: review of 166 cases published 1994–2015 Part 2: diag-
nosis, treatment, and outcome. Scandinavian Journal of Pain. 
2017;15:130–6.

 49.•• Bauer ME, et al. The Society for Obstetric Anesthesia and Peri-
natology Interdisciplinary consensus statement of neuraxial 
procedures in obstetric patients with thrombocytopenia. Anesth 

Analg. 2021;132(6):1531–44. (Up-to-date, evidence-based 
guidelines on managing the obstetric patient with throm-
bocytopenia, which highlight the importance of considering 
the risk of alternatives to neuraxial block and involving the 
patient in the decision-making process.)

 50. Association of Anaesthetists of Great Britain and Ireland, 
Obstetric Anaesthetists’ Association and Regional Anaesthesia 
UK. Regional anaesthesia and patients with abnormalities of 
coagulation. Anaesthesia 2013:68:966–72

 51. Knight M, Bunch K, Tuffnell D, Patel R, Shakespeare J, Kotnis 
R, Kenyon S, Kurinczuk JJ (Eds.) on behalf of MBRRACE-UK. 
Saving lives, improving mothers’ care - lessons learned to inform 
maternity care from the UK and Ireland Confidential Enquiries 
in Maternal Deaths and Morbidity 2017–19. Oxford: National 
Perinatal Epidemiology Unit, University of Oxford 2021.

 52.•• Leffert L, Butwick A, Carvalho B, Arendt K, Bates SM, Fried-
man A, Horlocker T, Houle T, Landau R. The Society for 
Obstetric Anesthesia and Perinatology consensus statement on 
the anesthetic management of pregnant and postpartum women 
receiving thromboprophylaxis or higher dose anticoagulants. 
Anesthesia & Analgesia. 2018;126(3):928–44. (Guidance on 
safe time intervals for neuraxial block insertion after anti-
coagulation adminstration, specific to the obstetric patient. 
Decision models for the clinician faced with difficult risk-
benefit discussions with patients.••)

 53. Roderick E, Hoyle J, Yentis SM. A national survey of neurologi-
cal monitoring practice after obstetric regional anaesthesia in the 
UK. Anaesthesia. 2017;72:755–9.

 54. Grewal S, Hocking G, Wildsmith JAW. Epidural abscesses. BJA. 
2006;96(3):292–302.

 55. American Society of Anesthesiologists Task Force on infec-
tious complications associated with neuraxial techniques. Prac-
tice advisory for the prevention, diagnosis, and management of 
infectious complications associated with neuraxial techniques. 
Anesthesiology. 2010;112:530–45.

 56. Rice I, Wee MYK, Thomson K. Obstetric epidurals and chronic 
adhesive arachnoiditis. BJA. 2004;92(1):109–20.

 57. Association of Anaesthetists of Great Britain and Ireland. Safety 
guideline: skin antisepsis for central neuraxial blockade. Anaes-
thesia. 2014;69:1279–86.

 58. Palanisamy A, Kinsella SM. Spinal tranexamic acid - a new 
killer in town. Anaesthesia. 2019;74:831–3.

 59. Patel S, Robertson B, McConachie I. Catastrophic drug errors 
involving tranexamic acid administered during spinal anaesthe-
sia. Anaesthesia. 2019;74:909–14.

 60. Ahren DP, Gibbons D, Dodds M, Timlin M, Cassidy N, Morris 
S, Synnott K, Butler JS. Operative management of perinatal lum-
bar disc herniation and cauda equina syndrome: A case series. Ir 
J Med Sci. 2018;187(Suppl 10):S324.

 61. Bryant C, Wharton N, Alexander R. Psychogenic paresis fol-
lowing neuraxial anaesthesia in a complex obstetric case. IJOA. 
2015;24(2):200–1.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Postpartum Neuropathies
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Intrinsic Obstetric Injury
	General Mechanism of Injury
	General Risk Factors
	Treatment and Prevention
	Prognosis

	Specific Neuropathies
	Injury Secondary to Central Neuraxial Block
	Incidence
	Patterns of Injury
	Nerve Root Injury
	Conus Medullaris Syndrome
	Spinal Cord Injury

	Prognosis

	Trauma
	Prevention

	Vertebral Canal Haematoma
	Prevention
	Assessment of Coagulopathy
	Management of Anti-coagulants
	Monitoring


	Infection
	Epidural Abscess
	Meningitis
	Prevention

	Chemical Injury
	Adhesive Arachnoiditis
	Prevention

	Other Chemical Injury

	Miscellaneous Neurologic Injury
	Spinal Cord Ischaemia
	Prolapsed Intervertebral Disc
	Psychogenic Paresis

	Approach to Evaluation and Management
	Conclusion
	References


