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Until recently epidural abscess was considered a rare, almost theoretical, complication of central

nerve block, but anecdotal reports suggest that this is no longer the case. Thus a review of the risk

factors, pathogenesis, clinical features and outcome of this condition is appropriate, the primary

aim being to make recommendations on best anaesthetic practice to minimize the risk of this

serious complication. A search of EMBASE�, PUBMED� and MEDLINE� databases from 1966

to September 2004 was performed using several strategies, supplemented by reference list

screening. Spontaneous epidural abscess is rare, accounting for 0.2–1.2 cases per 10 000 hospital

admissions per year. Estimates of the incidence after central nerve block vary from 1:1000 to

1:100 000. Risk factors (compromised immunity, spinal column disruption, source of infection) are

present in the majority of patients, whether the condition is spontaneous or associated with

central nerve block. Presentation is vague, fever and back pain usually preceding neurological

deficit. Diagnosis requires a high index of suspicion and modern imaging techniques. Treatment

involves early surgical drainage to prevent permanent deficit and high dose parenteral antibiotics

chosen with bacteriological advice. Primary prevention depends on proper use of full aseptic

precautions. Epidural abscess can be a catastrophic consequence of central nerve block. Early

diagnosis will minimize permanent damage, but primary prevention should be the aim. There is a

need for a large survey to indicate the true incidence to better inform the risk–benefit ratio for

central nerve block.
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Epidural abscess is a rare medical emergency, accounting for

0.2–1.2 cases per 10 000 hospital admissions per year,47 60

which, if left untreated, results in catastrophic and irre-

versible neurological damage. Until recently its association

with central neuraxial block was so unusual that the inci-

dence was impossible to quantify, and a single case merited

a published report. However, the appearance of several

small series of cases in the last few years suggests that it

is no longer as rare a complication.95 138 144 This manuscript

reviews epidural abscess to identify risk factors in anaes-

thetic practice and to make proposals to minimize the risk.

Methods

The literature in this review was obtained from a computer

search of the EMBASE�, PUBMED� and MEDLINE�

databases from 1966 through to September 2004. A number

of different search strategies were used without language

restriction. Search terms included ‘epidural’, ‘spinal’,

‘infection’, ‘abscess’, ‘complication’, ‘asepsis’ and ‘aseptic

technique’. Additional reports were identified from refer-

ence list screening and review articles. Further articles were

also identified from the microbiology literature and cross-

referenced with articles on central venous catheter infec-

tions. Microbiological advice was obtained and the evidence

discussed.

Abstracts were screened for relevance and full articles

obtained. Authors were not contacted for additional

information.

General considerations

Risk factors

In a major meta-analysis of reports encompassing 915

patients, Reihsaus and colleagues104 noted predisposing
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risk factors in 854. The degree of risk associated with each is

unclear, but the main ones are:

(i) Compromised immunity: diabetes mellitus, steroid or

other immunosuppressive therapy, malignancy, preg-

nancy, HIV infection, alcoholism and cirrhosis.108 135

(ii) Disruption of the spinal column: degenerative disease

and disruption by trauma, surgery or instrumentation,

including discography, chemonucleosis and central

neuraxial block, the latter also providing a direct portal

for organisms. Even temporally distant blunt trauma is

a risk factor.29

(iii) Source of infection: respiratory, urinary and minor soft

tissue infections may all act as primary sources of

haematogenous spread; i.v. drug abusers are constantly

at risk, as are patients with indwelling vascular catheters.

Of the disease processes, diabetes mellitus is the most

important, with studies reporting it as a factor in 18–54%

of cases.29 47 104 The second most common factor in many

studies is a history of i.v. drug abuse (7–40%),91 132 although

these figures reflect the study populations of poor, urban

communities in the USA.47 58 Remote infection has been

described in up to 44% of cases,104 with minor skin or

soft tissue infections being encountered in 7–44%.58 80

Spread is usually haematogenous, but it may be contiguous

from psoas, paraspinal or retropharyngeal abscesses. Ten

per cent of cases in the review were preceded by trauma,

which may have disrupted anatomical barriers or created a

portal for the direct entry of bacteria. A haematoma provides

ideal conditions for bacterial growth, whatever the route

of entry. The presence of a number of factors obviously

increases the risk. For example, in the postpartum period

there is altered immunity, with a large raw area open to

contamination by skin or faecal flora after delivery, and

the epidural space may have been cannulated.61

Pathogenesis of spinal cord damage

The exact mechanism by which an epidural abscess causes

spinal cord damage is unclear. Cord compression can be

demonstrated radiologically, but the damage is often out

of proportion to the degree of compression.82 Tetraplegia

with a completely patent subarachnoid space and complete

obliteration of the subarachnoid space without neurological

deficit have both been described.17 Even if the subarachnoid

space is unobstructed, recovery after surgery is often pro-

longed, in contrast to the faster and more complete response

to decompression of a tumour. Thus, ischaemia, due to

thrombosis of leptomeningeal vessels or compression of

spinal arteries, may be involved,131 with compression and

infarction possibly being relevant at different times in the

evolution of the injury.

Presentation

The early signs and symptoms may be vague, the ‘classic’

triad of back pain, fever and variable neurological deficit

occurred in only 13% of patients by the time of diagnosis,

and contributed to diagnostic delay in 75%.14 29 30 Fever

usually appears first, and is followed by back pain, whereas

neurological deficit occurs late. There may be a history of

neck stiffness with cervical lesions,29 and children may com-

plain of abdominal pain or feeling generally ‘unwell’.14 36

The presence of any of the risk factors should raise the

suspicion of an abscess. It is important to remember that

most epidural infections present from primary care and to

clinicians in other hospital specialties. As a speciality, we

need to ensure that the awareness of this condition is

increased throughout the medical profession as a whole.

Clinical examination

Fever, meningism and pain on palpation or percussion of

the back may be noted. Neurological features (variable

weakness, sensory loss and diminished or absent reflexes)

develop progressively, although neonates and preverbal

children often present with advanced neurological deficit,

having been only non-specifically ‘unwell’.35 127

Investigations

Blood tests

Laboratory investigations are helpful, but not diagnostic.

Leukocytosis was present in only 68% of cases in one

series,29 whereas the erythrocyte sedimentation rate was

consistently elevated, even in patients without neurological

deficit,30 126 and was above 30 mm h�1 in a series of patients

without fever or leukocytosis.142 In adults, especially those

with systemic infection, there may be thrombocytopaenia,

whereas children often have thrombocytosis.6 126 Blood cul-

tures may grow the infecting organism, especially in those

with haematogenous spread and in i.v. drug abusers.71 90

Lumbar puncture

This may yield useful information from analysis of CSF

or aspirated pus, but not consistently so.54 143 Given that

lumbar puncture in this situation is not without significant

risks, such as spread of infection to the subarachnoid

space43 48 103 104 117 124 and an estimated 14% risk of spinal

coning,47 radiological investigation would seem more

appropriate in contemporary practice.

Imaging

Plain radiographs provide useful information in no more

than 20% of cases,101 and although myelography will dem-

onstrate the presence of a space occupying lesion reliably,

it is an invasive procedure with potentially serious compli-

cations (see lumbar puncture above). CT has long been

considered the investigation of choice and is only now

being replaced by MRI. It is non-invasive, produces reliably

high-resolution axial tomograms of the spine, and can detect

both encroachment of the spinal canal and air in epidural

pus.63 However, it does not always reliably delineate the

spinal cord, epidural space or contained lesions because it is

insufficiently sensitive to different soft tissue densities,27
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particularly in the cervical region where bone artefact may

obscure the canal. Intrathecal injection of water soluble

contrast media may aid soft tissue identification, and CT

may also be used to guide percutaneous drainage as an

alternative to surgical decompression.73 MRI is as effective

as myelography in diagnosing epidural abscess (91% vs

92%),47 although it is superior in the emergency situation

because the spinal cord can be examined in all planes with-

out moving a patient with neurological injury. MRI can also

detect spinal and paraspinal infections, and is now the

recommended screening procedure in spinal infection,

myelography with high-resolution CT being used as a sup-

plementary study in the few patients with non-diagnostic

images.96

Microbiology

Micro-organisms may reach the epidural space during

instrumentation, along catheter tracks, in injected solutions,

and by local or haematogenous spread. Most infections are

bacterial (Table 1), but mycobacterial, fungal and parasitic

abscesses also occur. The spectrum of infection depends on

the population being studied. In the ‘developed’ world the

organisms most frequently encountered are Staphylococcus

aureus (57–93% of cases), Streptococci (18%) and a variety

of Gram-negative bacilli (13%).8 58 80 81 88 112 There are iso-

lated Japanese reports of tuberculous abscesses in immuno-

compromised patients,40 123 128 but this infection occurs

more widely in less well developed countries.54 Epidural

abscesses involving unusual (Prevotella oris, Listeria

myocytogenes, Candida albicans, and Mycobacterium

avium intracellulare)33 38 57 71 110 or even ‘exotic’ organisms

such as Guinea worm appear to be on the increase.59 Some

argue that this is because of the greater prevalence of

immune compromise secondary to HIV/AIDS or chemo-

therapy, but others suggest that it is due to changes in

bacterial flora in the age of antibiotic therapy.104

Differential diagnosis

The correct diagnosis may be suspected in only 40% of

patients at the time of presentation,30 111 because many

pathologies more common than epidural abscess present

with back pain, fever and spinal tenderness. The possibilities

include other infections in and around the spinal column

(particularly tuberculosis2), degenerative disease of the disc

or vertebra, primary or secondary tumour, vascular and

neurological disease. Although headache is more usual,

meningitis can also present with backache. Epidural abscess

has mimicked other causes of back pain, presenting as sci-

atica secondary to disc herniation, but with minimal features

of infection,56 66 and as transverse myelitis in an HIV posi-

tive patient.99 The clear message from the literature is that a

high index of suspicion is essential.

Management

Most authorities conclude that early surgical decompres-

sion and prolonged (6–12 weeks—see below) antibiotic

therapy (i.v., followed by oral) are the mainstays of

treatment,74 81 107 143 although some acknowledge that there

is a place for conservative management with antibiotics

alone in carefully selected patients.58

Surgery

Details of surgical technique are beyond the scope of this

review, but a few points may be made. The commonest

procedure is a posterior laminectomy, although the anterior

approach may give better access to some abscesses. The key

aim is to use suction–irrigation to remove pus, debride

granulation tissue and drain all affected areas.

For dorsal abscesses well delineated by imaging, percu-

taneous drainage is possible, and may be the treatment of

choice for multi-compartmental abscesses involving the

epidural space, and for paraspinal compartments where lay-

ing open is impracticable.24 Percutaneous drainage has been

used mostly in very small children to avoid the long-term

complications of spinal surgery,35 but has been reported in

adults.24 50 66

Antibiotics

As in any bacterial infection, definitive therapy should be

guided by culture and sensitivity studies, but pending their

results, and working in close consultation with a bacteriolo-

gist, the following principles apply. The drug(s) used must

have bactericidal activity against S. aureus, low toxicity to

permit prolonged treatment, and the capability to penetrate

bone effectively.105 129 A combination of synergistic agents

is appropriate until definitive bacteriology results are avail-

able. For probable Staphylococcal infection some recom-

mend high dose, semi-synthetic penicillin, substituting a

first-generation cephalosporin if possible in patients allergic

to penicillin. Second generation cephalosporins also have

reasonable anti-staphylococcal activity. Pseudomonal infec-

tions will require beta-lactam agents, or monobactams in

those allergic to that group. Synergistic doses of aminogly-

coside are often also given.115 The alternative is to start with

a third generation cephalosporin and a penicillin with anti-

staphylococcal activity, with or without metronidazole,

Table 1 Infective agents in 830 patients with epidural abscess. Simplified and

adapted from Reihsaus and colleagues104

Gram-positive cocci—Staphylococcus aureus/epidermidis/mitis/sp.,

coagulase-negative staphylococci

621

Other Gram-positive bacteria—Streptococcus pneumoniae/viridans/

pyogenes/milleri/sp., Enterococcus sp.
58

Facultatively anaerobic, Gram-negative rods—Escherichia coli,

Proteus mirabilis/sp., Enterobacter sp., Salmonella sp.,

Klebsiella sp., Citrobacter, Serratia, Haemophilus

38

Anaerobic gram-negative rods—Bacteroides sp. 5

Aerobic gram-negative rods—Pseudomonas aeruginosa+sp. 15

Mycobacteria 9

Mixed bacterial 27

Fungi—Aspergillus fumigatus+sp., Sporotrichium schenkii,

Torulopsis glabrata
13

Parasites—Dracunculus, Echinococcus 3

Assorted other—Neisseria, Acinetobacter, Brucella sp.,

Clostridium, Actinomyces, Propionibacterium, Nocardia
12
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while awaiting the results of culture.34 134 In patients

likely to be carrying methicillin resistant S. aureus, clin-

damycin or vancomycin should be part of the empirical

regimen.36 37 79

Antibiotics have been given for up to 12 weeks, but 4–6

weeks is more usual. Intravenous treatment for 3–4 weeks is

recommended for primary epidural infection, extended to

6–8 weeks if there is associated vertebral osteomyelitis.134

Oral treatment is usually continued for up to 6 weeks, but

some consider this unnecessary.29 32 Efficacy of antimicro-

bial therapy and duration of treatment required can be estab-

lished by monitoring reduction in ESR, CRP, pain,

improvement in function and resolution of radiographic

abnormalities. It may be appropriate to stop parenteral

antibiotics after 4 weeks if the abscesses are drained, the

patient is improving clinically and the ESR has decreased

by half.115

Non-surgical management

It might be assumed that every patient with an epidural

abscess should undergo surgery, but 11% of those identified

in a major review did not,70 104 and another report identified

38 such individuals in case series and reports published

between 1970 and 1990.140 The reasons for medical man-

agement were wide: minor neurological signs with the

patient already established on antibiotics; poor surgical can-

didate due to an underlying medical condition; an abscess so

extensive that surgery would destabilize the spine; and irre-

versible paraplegia; one patient refused surgery. The neuro-

logical deficit was unchanged or improved in all these

patients except two, who died from sepsis syndrome, sug-

gesting that the results of medical and surgical treatment are

equivalent. However, medical management may have failed

in many patients subsequently treated surgically,58 a con-

clusion supported by the observation that 19% of patients

treated medically suffered a neurological deterioration

while on appropriate antibiotics.70 Specific criteria have

been proposed for the antibiotics used when patients are

managed medically.70

Some series have noted that tuberculous epidural abscess

responds well to non-operative treatment, with good return

of function even when the neurological deficit was present

for weeks or months.68 69 Operative treatment is only

recommended when medical therapy has failed to produce

resolution of symptoms after several weeks and, even then,

it may not improve the radiological appearance because of

dense scar formation.19 92 Overall, an epidural abscess due

to tuberculosis infection has a better prognosis than one

caused by other organisms.2

Corticosteroid therapy

Corticosteroids, particularly dexamethasone, are an integral

part of the treatment of many central nervous system dis-

orders, such as tumours and abscesses, primarily to reduce

pressure, but they are used rarely in epidural abscess. An

assertion that steroid administration is associated with worse

outcome may be partly to blame, but this may simply reflect

the tendency to give steroids to more extensively affected

patients.27 29 Basically, there is insufficient evidence on

which to base the use of steroids in epidural abscess, and

the low incidence of the condition means that such evidence

is unlikely to be obtained.

Outcome

The mortality of epidural abscess has decreased significantly

as diagnosis and treatment have improved. A mortality of

81% was reported in 1926,26 but this decreased from 34 to

16% between 1954 and 1980.104 Some recent surveys have

figures below 10%,2 30 42 52 125 but larger studies of non-

tuberculous patients suggest that the true figure remains

between 13 and 16%.58 Death may be due to overwhelming

sepsis or secondary to prolonged immobility. As mortality

has decreased, the proportion of patients surviving with

lesser neurological deficits or making a full recovery has

increased.104 However, virtually every paper on the subject

repeats the same message: ‘delay in diagnosis and treatment

still occur in a relatively high proportion of cases and are

likely to prejudice outcome’.81 Many complications can

occur, with the neurological features depending on the

site and severity of the abscess, thoracic lesions tending

to produce more severe long-term disability than lumbar

ones.137 Complications of surgery include damage to both

the spinal column and its contents.125

Prognostic factors

Khanna and colleagues58 followed up 41 patients for an

average of 21 months, and identified three factors that

were significantly and independently associated with poor

outcome; patient age, degree of thecal sac compression and

duration of symptoms. With every decade increase in age,

the likelihood of poor outcome doubled, presumably due to

declining health and, possibly, reduced ‘plasticity’ of the

spinal cord.

Duration of symptoms has long been recognized as influ-

encing outcome,46 absence of paralysis, or its presence for

<36 h, being associated with better survival and return of

function. Others have confirmed both these findings.8 29 143

A low platelet count may be associated with worse out-

come, but may be acting simply as a surrogate marker for the

severity of sepsis. The presence of pus as opposed to granu-

lation tissue is also associated with a better outcome because

this reflects acute rather than chronic disease.58

Anaesthesia and epidural abscess

Epidural abscess may, rarely, occur in association with

anaesthesia, usually after central nerve block, although

there are reports which demonstrate that instrumentation of

the vertebral canal may not necessarily be responsible.15 18

Central nerve block is most often performed in two dis-

tinct types of patient; the young, and usually fit, parturient

with minimal risk factors for epidural abscess, and the

elderly patient, often with multiple co-morbidities, requiring
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major surgery and, thus, with significant risk factors. It

might be expected that the incidence would reflect the

apparent level of risk, but there is much variation (Table 2).

Phillips and colleagues95 reported three epidural

abscesses occurring in surgical patients over a short time

period. They calculated an incidence of 1 in 800, using the

number of non-obstetric epidurals performed over 5 years. If

the 5000 obstetric epidurals performed during the same

period, and in which there were no abscesses, were included,

the incidence reduced to 1 in 2500. However, it may be more

accurate to conclude a risk of <1 in 5000 for obstetric epidu-

rals. Subsequent correspondence included two reports from

other UK hospitals claiming incidences of 1 in 1000 and 1 in

600 ‘surgical’ epidurals respectively, with the rider that the

risk might be as high as 1 in 100–200 in some patients.41 44 A

Danish paper based on all the epidurals performed in that

country in 1 year gave an incidence of 1 in 1930,136 and a

Swiss review of 13 000 epidurals, of which about 4000 were

in obstetric patients, identified two abscesses, both of them

in obstetric patients, giving an incidence of 1 in 2000 for that

group.60 At the other extreme, a 3 yr prospective study from

Sweden reported no abscesses in nearly 18 000 patients

receiving central blocks, over half of which were epidural,25

although the risk increased to 1 in 923 if an epidural

catheter was placed in a patient with other significant

risk factors for neurological deficit. In a retrospective survey

of complications associated with obstetric epidurals in the

UK only one epidural abscess was reported in 505 000

patients.120

Estimating the true incidence of a rare complication from

such disparate reports is not easy, but there is some sugges-

tion that it might be of the order of 1 in 1000 in surgical,

and 1 in 2000 in obstetric, patients. However, some of the

reports have been triggered by a small local ‘series’ of cases,

possibly overestimating the incidence as larger series are

associated with lower figures. Equally, not all cases may be

published, so that the incidence is underestimated, although

Reihsaus and colleagues104 noted that only 3.9% of all

epidural abscesses were associated with anaesthetic inter-

ventions. They derived an epidural related incidence of 1 in

100 000 but it is difficult to judge how accurate that figure

is. Only prospective collection of numerator (number of

abscesses) and denominator (number of central blocks)

data will provide the true figure.

Clinical features

The history is, as with the ‘spontaneous’ lesion, typically

vague with fever, backache and leukocytosis occurring 4 or

more days after instrumentation. There may be evidence of

superficial infection at the needle/catheter insertion site, and

neurological deficit may or may not be present.60 118 The

differential diagnoses, investigation and management are as

described above.

Microbiology

The spectrum of organisms infecting epidural catheters is

similar to those causing spontaneous abscesses. Of 26 cases

associated with epidural catheter identified by Reihsaus and

colleagues104 the organisms were S. aureus (18), Staphylo-

coccus epidermidis (4), Pseudomonas aeruginosa (2),

coagulase-negative Staphylococci (1) and Pyocyaneus (1).

In 9 patients who had received a single shot epidural or

spinal anaesthetic, the organisms were S. aureus (8) and

Pseudomonas (1).

Outcome

Comparative figures suggest that the outcome may be

worse after epidural abscess associated with anaesthesia.

Complete recovery occurred in 38%, compared with 43%

in spontaneous cases, and severe neurological deficit in

27%, compared with 15%. One possible explanation is

that the frequency of back pain and fever in postoperative

and obstetric patients leads to dismissal of early features

as inconsequential.104 Symptoms may also begin only after

discharge from hospital, or a superficial infection may be

treated with antibiotics so allowing progression of the under-

lying abscess.95 100 These factors delay diagnosis and treat-

ment, and can consequently lead to a worse outcome.

Risk factors

The risk factors for an epidural abscess related to anaesthe-

sia are as for the sporadic lesion, but some specific aspects

merit emphasis.

(i) Compromised immunity: many of the factors men-

tioned above are seen regularly in the surgical patient.

Bromage has drawn attention to the risks of cortico-

steroids, particularly when injected epidurally in

chronic pain states.15

(ii) Disruption of the spinal column: all peri-vertebral

injections breach the considerable protection which

nature provides for the vertebral canal and its contents.

Poor technique can lead to damage through a number

of mechanisms, and the techniques should never be

approached lightly. Difficulty in insertion may be asso-

ciated with a breakdown in aseptic technique, and has

Table 2 Risk of epidural abscess for various clinical groups. Some of the data

collection methods are flawed and some denominators are not known. Figures in

brackets represent extrapolated data

Population

Mixed Obstetric Surgical

Aromaa and colleagues4 2/170 000

Auroy and colleagues7 0/30 000

Dahlgren and Tornebrandt25 0/9200

Kane53 0/50 000

Kindler and colleagues61 2/13 000 1/2000 Nil (<1/9000)

Phillips and colleagues95 1/2500 Nil (<1/5000) 1/800

Rygnestad and colleagues113 2/2000

Scott and Hibberd120 1/505 000

Wang and colleagues136 1/1930 Nil
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been shown to be associated with an increase in the

incidence of central venous line infection.23

There is no directly parallel study relating to central

block. No bacteria were cultured from 38 epidural nee-

dles used in patients in whom an average of three

attempts were made over 20 min.91 However, one

pass of even a fine needle will create some bleeding,

and this is bound to be greater when multiple passes

are made with larger needles and a catheter is inserted,

or perhaps when the patient has been given anti-

thrombotic agents. The resulting haematoma will then

provide an ideal culture medium, no matter how the

organism reaches it. This hypothesis is supported by

case reports where infection was thought to have

occurred in a haematoma after difficult insertion.9 55

It follows that all instrumentation should be performed

as gently as possible.

(iii) Duration of catheterization: studies quoting a low

incidence of epidural infection often relate to catheteri-

zation for 2 days or less,102 119 but longer duration has

been associated with an incidence of infection of 4.3%,

a figure approaching that for intravascular devices.49 89

If increases in infection rates with time do approach

those for intravascular devices it may be appropriate

to extrapolate from data on pulmonary artery catheters

where a greater risk of colonization exists after

5 days.106 Further, intraventricular devices do not

become infected before day 3, with 85% of infections

occurring after day 5,86 lending some support to the

widespread practice of removing an epidural catheter

by day 4. Figures for intraventricular devices may not

be directly relevant, but there can be few indications

for such an extended period of epidural block, and

re-assessment of the risk/benefit ratio would certainly

be wise after 4 days, if not sooner. It has been suggested

that the administration set and filter should be changed

after 3 days and that the anaesthetist who placed the

catheter must take full part in any decision to leave it

for longer.41

(iv) Source of infection: just because an abscess follows a

block does not mean that the organism was introduced

by the anaesthetist, but the need for an aseptic tech-

nique would seem self-evident. However, there has

been some dispute regarding the details of that tech-

nique. To assess what is necessary, bacteriological

studies of potential sources of infection need to be

reviewed, and supported with further evidence drawn

from studies of central line insertion.

Asepsis and bacteriological risk

Studies have shown that both equipment and solutions can

become contaminated. After a single insertion using an

aseptic technique of operating room clothing, hat, skin prep-

aration with 10% povidone iodine, sterile gloves and a

drape, around 18% of spinal and epidural needles collected

immediately were contaminated with skin commensal

organisms,98 as were 5% of syringes of epidural infusate.51

There were no cultures grown from the corresponding cathe-

ter tips, and contamination does not equate with infection,

but such studies indicate that an avenue for infection is

present. Different aspects of aseptic technique have been

studied.

Basic precautions

There is good evidence that the risk of central venous cathe-

ter infection is reduced by the use of maximal sterile pre-

cautions, that is mask, cap, sterile gloves, gown and large

drape, compared with only sterile gloves and a small

drape.97 114 The incidence of both catheter infection and

catheter related septicaemia was lower in the maximal pre-

caution group, and the infective complications occurred

later, implying that they were less likely to be related to

failure of aseptic technique. The need to wear a surgical face-

mask during a central nerve block is often questioned, prim-

arily on the basis of evidence that masks do not decrease the

rate of surgical wound infection.130 However, masks have

been shown to reduce bacterial contamination of the area in

front of the operator’s face.83 94 Can ‘not wearing a mask’ be

justified now that identical organisms have been grown

from an epidural abscess and a nasal swab from an anaes-

thetist who did not wear a mask?20 87 Basic precautions as

described above are not new, and are in accordance with the

AAGBI Guidelines for Infection Control in Anaesthesia.5

Skin disinfection

Although skin colonization is not related to the occurrence

of venous catheter related septicaemia, catheter sepsis,

which is arguably more relevant to the epidural situation,

is predicted by it.75 Thus, skin disinfection is essential, but

an effective agent must be used. A range of studies has

shown the superiority of chlorhexidine over other common

agents at killing bacteria and reducing the incidence of

subsequent infection in a range of clinical settings,21 23

including epidural block.62 The specific preparation is

important because alcohol solutions are more effective

than aqueous ones, chlorhexidine (0.5%) in ethanol (80%)

being fully bactericidal in 15 s. Skin biopsies taken 10 min

after skin preparation for laminectomy suggest alcohol solu-

tions are more effective at penetrating lipid barriers in hair

follicles and the stratum corneum.116 Other agents require

longer to reduce bacterial counts and while any preparation

should be allowed sufficient time to work the arguments

for chlorhexidine are significant. Solutions from multi-

use bottles of one of the alternatives, povidone iodine,

may even become contaminated with bacteria, and be

less effective than that from new ones, suggesting that

single-use containers should be used.11

Catheter dressings

The dressing around an epidural catheter must serve several

functions, the most important of which is to minimize the
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risk of premature displacement. Transparent, adhesive

dressings have become popular because they allow inspec-

tion of the entry point without disturbing it and risking

accidental displacement. Such inspection confirms that

the catheter has not moved and that there is no local inflam-

mation, but many of these dressings are impermeable so

that the underlying skin becomes moist and an ideal medium

for bacterial growth. However, a porous dressing may allow

bacteria easier access to the site.95 A study, in 1989, found

that a dry gauze dressing produced lower rates of insertion

site colonization, local infection and systemic infection than

a transparent one, although it may not have been made with

the semi-permeable material available today.23 However, a

more recent study, using a semi-permeable dressing, did not

find any practical difference in the first week.72

The main rationale for using transparent dressings is

inspection without disturbance,95 but does this reduce the

risk of epidural abscess? Visible inflammation, even without

purulence, is associated with significant bacterial coloniza-

tion and should, it has been recommended, prompt catheter

removal.78 Although the absence of inflammation does not

mean that there is no bacterial colonization, nor even deep

infection, such colonization rarely leads to significant epidu-

ral infection. Catheter colonization rates as high as 35%

were not associated with any deep infections,28 64 but the

number of patients studied was tiny in relation to the inci-

dence of epidural abscess, although a number of other stud-

ies confirm the finding.65 Each change of dressing of a

pulmonary artery catheter doubles the risk of colonization,84

and colonization has a 13% risk of invasive infection,106

figures which, if they apply to epidurals, support the use of

clear dressings which do not need changing at inspection.

One way of reducing skin colonization is to place antisep-

tic around the puncture site. Iodine based powders (which

tend to reduce dressing adhesion) and chlorhexidine impreg-

nated discs significantly reduce epidural skin entry point

colonization,78 122 but whether this reduces the risk of infec-

tion is unknown. Chlorhexidine discs reduced neonatal cen-

tral line colonization, but did not influence catheter related

infection compared with skin cleaning with povidone

iodine.39 Venous catheter related blood stream infections

have been reduced by chlorhexidine–silver sulphadiazine

impregnated lines, but this innovation cannot be extended

to epidural catheters because chlorhexidine is neurotoxic.76

Infusion systems

Epidural infusate has been the source of infection although it

is thought to be the least important because many solutions

have a degree of antibacterial activity.55 It seems sensible to

use large volume reservoirs of epidural infusate prepared by

the pharmacy or a reputable supplier instead of repeatedly

changing syringes, which may be sub-optimally prepared

on the ward,77 and so minimize the breaking of a closed

infusion system.16

A common concern is what to do if the epidural infusion

system becomes disconnected somewhere between the

bacterial filter and the patient. An interesting laboratory

study using deliberately contaminated catheters suggested

that reconnection is safe within 8 h provided that the fluid

inside the catheter is static (or the meniscus has moved

<12.5 cm) and does not move when lifted above the level

of the patient. The outside must be soaked in 10% povidone

iodine solution, or similar, for 3 min and allowed to dry

thoroughly before up to 20 cm is cut from the end with

a sterile instrument. If these conditions are not met, the

catheter must be removed.67

Antibiotic prophylaxis

Two studies have examined the effect of antibiotic prophy-

laxis in long-term (many weeks) epidural catheterization,

one finding a reduction in catheter infection,3 and the other

not.31 Another study, performed in surgical patients with

epidural catheters in place for 2–3 days, found that catheter

colonization with skin flora was not associated with invasive

infection, and occurred irrespective of the administration of

antibiotics for surgical prophylaxis.65 The authors con-

cluded that it is inappropriate to use prophylactic antibiotics

purely for epidural insertion, a conclusion supported also by

guidelines on their use for central venous lines.139

Overview and recommendations

The risk of epidural abscess after central nerve block is

unknown, and even begs the question of whether there is

any risk at all, but the occurrence of such a catastrophic

lesion within days or weeks of instrumentation of the ver-

tebral canal will raise the suspicion that the two are related.

Thus the risk–benefit analysis governing the decision to use

major block techniques should at least reflect the possibility

that there is an association, but the problem for the clinician

is that neither risk nor benefit is quantified. Many benefits

are claimed for regional anaesthesia, but even a major meta-

analysis has been unable to confirm these definitively except

for the effect on postoperative pain.109 After very major

surgery, high quality pain relief may be enough in itself,

especially if it minimizes the need for intensive care facili-

ties,45 85 but the level of risk of all the major complications is

unknown, and only a very major survey will provide the

answers. This puts the onus on the clinician who believes

that a regional technique may be beneficial to be able to

justify its use, and then perform and manage the block in a

way which minimizes the risk of infection and, should the

worst happen, results in the earliest possible diagnosis and

treatment.

Minimizing risk

First, patient assessment must identify factors which might

predispose the patient to developing an epidural abscess.

Such a risk factor may not contra-indicate a block, but it

should ensure a greater level of awareness among all the

staff responsible for the patient’s care.

Second, although definitive proof is lacking, there is

strong circumstantial evidence that maximal sterile
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precautions (clean area with long sleeved sterile surgical

gown, large drapes, sterile gloves, theatre cap, a face-

mask,97 114 139 and assistants who are trained to support

this technique so that its safety is not prejudiced12 13), as

recommended for central venous lines, must be adopted.

Anaesthetists should wash and disinfect their hands accord-

ing to local guidelines, prepare the patient’s back with

0.5% chlorhexidine in at least 70% alcohol, and give the

solution sufficient time to dry completely before the skin

is punctured. All the above recommendations are in

line with the AAGBI Guidelines for Infection Control in

Anaesthesia,5 which are likely to be quoted in the event of

an adverse outcome.

The needle (and catheter if used) should be inserted as

atraumatically as possible to minimize the risk of haem-

atoma formation. Ideally, the acute pain team should review

the patient daily and ensure compliance with local guide-

lines on catheter inspection/dressing and other aspects of

management.

Early diagnosis

The major complications of central nerve block are poten-

tially catastrophic and, thankfully, rare, but this contrast

makes for difficulty when deciding upon the appropriate

level of information to provide to both our patients and

the staff responsible for their immediate supervision. With

a continuous epidural, the major concerns are (in likely

temporal sequence) migration to the subarachnoid space,

vertebral canal haematoma and epidural abscess. A common

factor is deteriorating spinal cord function: extensive numb-

ness, loss of control of bladder or bowel, and lower limb

paralysis. Often, these features are ascribed simply to the

effects of the block, even when they redevelop hours or days

after they have regressed, but the least malign implication

is that the block is excessive, which itself can cause mor-

bidity.141 All staff, nursing and surgical, must recognize that

lower limb paralysis is, at best, unwanted and mandates

immediate re-referral. This policy requires:

(i) Regular assessment of lower limb motor power in

every patient receiving continuous epidural block.

(ii) Epidural catheter placement at the lumbar level only if

clinically necessary. This is so in labour and for lower

limb surgery, but abdominal wounds are innervated

from the thoracic level and the epidural should be

placed close to the central dermatome of those inner-

vating the wound to optimize analgesia and minimize

lower limb weakness.45

(iii) A solution unlikely to produce paralysis, particularly

when the lumbar level has to be used. Analgesia with

minimal lower limb weakness is obtained in labour

and the same should be possible after surgery.1 93 Ropi-

vacaine produces less motor block than bupivacaine,121

opioids allow reductions in local anaesthetic concen-

tration,10 particularly with patient controlled epidural

analgesia,133 and other additives have similar effects.22

(iv) Because epidural abscess can present after discharge

from hospital, consideration should be given to dis-

charging patients with an information sheet noting

the possible symptoms and signs of epidural abscess,

and with advice to seek medical help if they persist or

progress. Such a scheme has been tried in Oxford

recently. The information sheet would be for the

patient’s benefit, but would also prompt the clinician

to consider the diagnosis. With the development of

N3 (a combination of broadband connections and net-

work services linking all NHS organizations), and the

electronic patient record, it should be possible to high-

light the significance of unexpected fever or back pain

in a patient who has had an epidural recently. Together,

these changes could hopefully increase awareness of

epidural abscess, and hence reduce the chances of late

diagnosis with poorer outcome.
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