
Aetiology and incidence
The dura mater

The dura mater is one of three meningeal layers

covering the brain and central nervous system.

It extends from the vault of the skull to the sec-

ond sacral segment. Together with the arach-

noid mater, it forms an enclosed space for cere-

brospinal fluid (CSF) which is produced by the

choroid plexuses of the lateral, third and fourth

ventricles. The continuity of the dural layer is

important for many reasons: (i) maintaining

CSF sterility; (ii) providing a constant environ-

ment in which neuronal tissue can function; and

(iii) maintaining the cushion of CSF around the

brain. Accidental puncture of the dura may

occur following many procedures, for example

spinal surgery or invasive radiological investi-

gations. However, in anaesthetic practice, acci-

dental puncture of the dura is usually a compli-

cation of epidural anaesthesia and analgesia.

Incidence

Review of the current literature suggests that

the incidence of accidental dural puncture

varies from 0.2% to 4%. The commonest

adverse event reported subsequently is that of

post dural puncture headache (PDPH).

The reported incidence of headache follow-

ing inadvertent dural puncture varies from 60%

to 90%. The majority of the literature is centred

on obstetric anaesthesia, the reasons for this

being multifactorial. Anatomical changes of

spinal curvature and increased patient distress

in labour may increase the difficulty of siting an

epidural. Mothers are significantly more mobile

after delivery than most surgical patients after

their epidurals and headache is, therefore, more

likely to interfere with daily tasks in the obstet-

ric population. Surgical patients often have

reduced mobility for several days following

major surgery and a dural leak may have sealed

spontaneously before the patient mobilises

resulting in many dural punctures being quies-

cent. This article focuses on accidental dural

puncture in the context of obstetric anaesthesia.

Recognition and management of
accidental dural puncture
Immediate recognition

Puncture of the dura with a Tuohy needle usually

results in obvious flow of CSF through the nee-

dle. The CSF is warm to the touch and tests pos-

itive for glucose on a reagent strip. If the epidural

catheter punctures the dura, it is usually possible

to aspirate CSF through the catheter. In some

instances, the placement of the catheter into the

sub-arachnoid space may be noticed only after

administration of a local anaesthetic test dose.

Immediate management

Each obstetric unit should have a plan of action

for inadvertent dural tap. The occurrence of a

dural tap should be documented in the patient’s

notes and the patient should be informed of the

implications. At the time of a recognised dural

puncture, the anaesthetist must decide whether

to use the catheter for a continuous spinal tech-

nique or whether to re-site the epidural.

An epidural catheter placed inadvertently, or

deliberately, into the subarachnoid space may be

used to provide excellent quality analgesia

throughout labour. Doses should be administered

in small increments by the anaesthetist. There is

growing evidence that threading a catheter into

the subarachnoid space reduces the incidence of

subsequent post-dural puncture headache.

If a decision is made to re-site the epidural,

it should be inserted either at the level of the

puncture or at an adjacent interspace. As

injection of local anaesthetic through the
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may be effective in up to
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catheter may allow passage of solution into the sub-arachnoid

space; administration of all drugs should be performed by the

anaesthetist.

Advice for the second stage of labour

It is no longer advocated that the pregnant woman should have an

elective assisted delivery. However, the second stage should not

be allowed to be prolonged, as the chances of CSF leakage are

increased thereby making post-dural puncture headache more

likely.

Delayed recognition

Many dural punctures go unnoticed at the time of siting the

epidural. Often, the first suggestion of a dural puncture occurs

later, from a few hours to a few days after the event. The classi-

cal symptom is a post-dural puncture headache (PDPH). This is

characterised by its positional nature, and occurs in 70–90% of

cases following accidental puncture of the dura with a Tuohy

needle. Patients find that adopting an upright posture is accom-

panied by a dramatic worsening of the headache. Conversely,

recumbence provides considerable relief from pain (CSF pres-

sure 10 cm H2O recumbent, 40 cm H2O sitting). However, this is

obviously impractical for many patients in whom a dural punc-

ture has occurred, particularly in the case of a mother looking

after a new-born baby. It is important to have a high index of sus-

picion and remember non-specific features such as low mood

(tearful, unable to nurse the baby, general malaise).

The headache does not occur in any specific distribution with-

in the cranium. It may be associated with photophobia, neck stiff-

ness, nausea, diploplia, tinnitus and hearing changes. It is impor-

tant, therefore, to consider meningitis, albeit a rare complication,

in the differential diagnosis. Headache in the postnatal period

may be secondary to several conditions (Table 1), and these

should be considered when reviewing patients. In complicated

cases, which do not fit an established pattern of post-dural punc-

ture headache, early involvement of a neurologist is prudent.

Reducing the incidence

The bevelled design of the Tuohy needle is associated with

reduced incidence of trauma to the dura, as the rounded point is

less likely to cut the fibres in comparison with a standard bevelled

needle. Introducing the Tuohy needle with the bevel in a vertical

plane has been advocated as the fibres of the ligamentum flavum

are separated rather than cut. However, rotating the Tuohy needle

prior to threading the catheter is associated with a higher incidence

of dural trauma.

There is considerable debate over the relative merits of the

technique used to locate the epidural space. A retrospective

analysis of 104 obstetric units in the UK revealed that using loss

of resistance to saline was associated with significantly less

dural punctures compared with location using loss of resistance

to air. The incidence of dural puncture is reduced as the opera-

tor’s familiarity with the technique increases. However, recom-

mendations that epidurals should be sited only by anaesthetists

who are regularly performing regional techniques would have

marked implications for hospitals with training commitments.

Management of dural puncture headache
Various methods for the management of dural puncture

headache are summarized in Table 2.

Conservative

The natural history of dural puncture headache is that it resolves

spontaneously. However, the severity of the headache and the

rare complications of untreated dural puncture, such as subdural

haematoma or cranial nerve palsy, may exclude conservative

management as the sole treatment. If the presumed mechanism of

headache production is CSF leakage, then ensuring adequate

hydration, enterally or via an intravenous infusion, should

encourage CSF production. Increased formation of CSF helps to

reduce the severity of the headache. There is, however, no merit

Accidental dural puncture in obstetrics

82 British Journal of Anaesthesia | CEPD Reviews | Volume 1 Number 3 2001

PDPH

Stress

Fatigue

Anxiety

Depression

Subarachnoid haemorrhage

Cerebral tumour

Cortical vein thrombosis

Pre-eclampsia

Migraine

Meningitis

Sinusitis

Encephalitis

Hypoglycaemia

Electrolyte imbalance

Table 1 Differential diagnosis of postnatal headache

Table 2 Methods of managing accidental dural puncture

Conservative Hydration

Non-invasive pressure Abdominal binders (out of favour)

Conventional analgesics Paracetamol
Codeine
NSAIDs
Strong opioids (temporary measure)

Analgesic adjuvants Caffeine
5-HT1 receptor agonists
Theophylline

Invasive treatments Epidural opioids
Epidural fluids
Autologous blood patch



in over-hydration. Bed rest simply delays the presentation of

headache, but it may be useful whilst the mother is deciding

which form of treatment she wishes to receive.

Non-invasive pressure

Pressure applied to the abdomen increases intra-abdominal

pressure which is transmitted to the epidural space via the

venous system. A temporary increase in the volume of the

epidural space is produced, artificially reducing the apparent

deficit in the intrathecal fluid volume, thus reducing the sever-

ity of the headache. The use of abdominal binders to provide

such mechanical support has fallen from favour.

Conventional analgesics

Patients with headache following dural puncture vary enormous-

ly in their analgesic requirements. Simple analgesics such as

paracetamol may be sufficient for some. Weak orally adminis-

tered opioids, e.g. codeine, may be required as an adjunct in oth-

ers. Opioids cause constipation and it should be remembered that

straining must be avoided. Co-administration of a stool-softening

agent, e.g. lactulose, is advisable. In a few cases, the headache is

so severe that the use of systemic opioids may be considered.

This is probably best reserved as a temporary measure whilst

arranging a more permanent solution to the cause of the

headache. NSAIDs may also be used in the treatment of PDPH,

without the disadvantage of causing constipation.

Analgesic adjuvants

Two mechanisms of action have been proposed for the headache

following dural puncture. The loss of CSF produces dilation in

cerebral veins which contain nociceptive receptors which are

thereby stimulated leading to pain. Second, the venodilation pro-

duces raised intracranial pressure, which induces pain by direct

pressure on the meninges. The methylxanthine, caffeine ben-

zoate, acts as a vasoconstrictor of cerebral vasculature and an

intravenous infusion of 500 mg over 1 h has been shown to pro-

vide good symptomatic relief, although the duration of analge-

sia is unpredictable. This infusion may be repeated if success is

not achieved with the first dose. This regimen is highly unlikely

to cause adverse events. Caffeine is also available as an anhy-

drous tablet and serum concentrations comparable with those

produced by intravenous infusion have been achieved. The oral

dose is 150–300 mg given at 6–8 hourly intervals.

Sumatriptin, a 5-HT1-receptor agonist used in the treatment of

migraine, has been used in a dose of 6 mg administered sub-

cutaneously. Both oral ergotamine and intravenous infusions of

adrenocorticotrophic hormone (ACTH) have also been shown

to provide relief from dural puncture headache. Sumatriptin,

ergotamine and ACTH are administered in single doses,

repeated if necessary after 24 h.

Oral theophylline has also been shown to be effective in

reducing severity of headache.

Invasive treatments

Opioids

Neuro-axial opioids have been used to treat post-dural punc-

ture headache. The success of this method suggests that leak-

age of CSF may not be entirely responsible for PDPH, as no

significant change in CSF volume or pressure would be

expected. The defect in the dura would also not be repaired

using this technique.

Epidurally administered fluids

Administration of fluid into the epidural space has been advo-

cated. The effect of adding fluid to the epidural space is 2-

fold. First, the increased volume in the epidural space causes

bulging of the dura into the intrathecal space, thus increasing

CSF pressure and reducing the apparent fluid deficit. Second,

administration of fluid into the epidural space acts as an

obstructive pressure gradient against the leakage of CSF from

the subarachnoid space.

There are two methods of administration of fluid into the

epidural space; intermittent bolus doses or continuous infu-

sion. The prophylactic administration of 60 ml of preserva-

tive-free saline has been shown to reduce the severity of

headache associated with accidental dural puncture. It is

essential to ensure that any residual block has regressed com-

pletely and any neurological disability should be documented,

prior to administration. Pain on injection of the bolus should

be taken as an immediate indication to stop, as it may indicate

too high a pressure around the nerve roots. The efficacy of this

technique is variable and it may need to be repeated.

Epidural infusion of crystalloid has been used to maintain

the temporary improvement which frequently accompanies

intermittent boluses. Saline is administered under gravity feed

into the epidural space. There is little to suggest that infusion

volumes greater than one litre improve outcome in compari-

son with larger volumes.

Autologous blood patching

Epidural blood patching (EBP), first described by Gormley in

1960, is regarded as the ‘gold standard’ treatment of PDPH.

However, there are still areas of contention. The principle behind
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this treatment is that blood administered into to the epidural space

forms a clot over the defect in the dural membrane, thus prevent-

ing further leakage of CSF. Blood (5–20 ml) is injected slowly

(2–3 min), via the Tuohy needle or epidural catheter, into the

epidural space. Usually, there is an initial dramatic improvement

in symptoms, as with saline. Pain on administration, caused pos-

sibly by increased pressure on nerve routes, may limit the volume

of blood injected. Blood should also be sent simultaneously for

microbiological examination. Following the procedure, the

patient should lie still for up to 2 h and is advised not to lift heavy

objects for 1 week after blood patching in order to minimise the

risk of the patch being forced off the dura.

There are several risks associated with blood patches. It is

offered often at a time when the existing epidural catheter has

been removed. Thus, another attempt at location of the epidural

space is necessary with risk of further dural puncture, and failure

to perform a blood patch. As blood is injected into the epidural

space, it is vital to screen for markers of infection to minimise the

risk of causing meningitis. Routinely, this is taken as the absence

of pyrexia and a normal white cell count. It is also of paramount

importance to ensure an aseptic technique when taking blood

from the patient. Therefore, many advocate that the procedure is

performed in the operating theatre and that both epiduralist and

phlebotomist observe full aseptic precautions, and wear a sterile

gown, gloves and a face-mask.

Transient back pain is the commonest complication of EBP,

occurring in up to 35% of women in the initial 48 h after patch-

ing. Other complications associated with EBP include radicular

pain, cranial nerve palsy, meningeal irritation, raised core tem-

perature and seizures. However, the incidence is extremely low.

The reported success rate of EBP varies widely. Taivainen

observed success rates of ~90% with the first epidural blood

patch, whereas review of North American and Canadian litera-

ture reveals an initial success rate of only 70%. It is accepted that

success rate increases with a subsequent blood patch if the first is

initially unsuccessful or fails after primary success. It has been

reported that as many as 70% of patients who had a successful

blood patch, experience a return of headache after discharge from

hospital.

Presentation of PDPH is very variable in its timing (few hours

to a few days after dural puncture). Most blood patches are

offered at 24–48 h after the dural puncture, prompted either by

maternal symptoms or failure of an alternative management strat-

egy. This can cause logistical problems in the follow-up of

patients with suspected PDPH. As the headache may develop

several days after the incident, it is clearly not possible to keep a

patient in hospital in case she develops symptoms. It is, therefore,

vital to establish a plan of action before discharge from hospital

for any asymptomatic patient in whom dural puncture is suspect-

ed. The patient should be made aware of the symptoms of PDPH,

informed of whom to call should problems develop and be given

the telephone number of the obstetric unit.

All patients with a dural puncture, whether treated or not, should

be reviewed at the out-patient clinic until full recovery has

occurred. The appointment should be made before she leaves hos-

pital, to ensure no loss to follow-up.

Prophylactic blood patching of asymptomatic patients has been

recommended by some as this is associated with a reduction in

PDPH compared with controls offered conservative treatment

only. This philosophy is not followed universally as the headache

is normally self-limiting and many think that the risks of prophy-

lactic invasive procedure are not warranted.

There are many reports of successful epidurals performed in

patients who have previously had epidural blood patches. History

of previous EBP is not a contra-indication to subsequent central

neurological blockade.

The potential of infection associated with autologous blood

patching has prompted the search for an alternative substance that

could be injected into the epidural space. Fibrin glues have been

investigated in animal models with encouraging results. Currently,

there are two fibrin-based tissue glues commercially available, i.e.

Quixil and Tisseel. It has been postulated that they could be

administered into the epidural space. The effects of these glues on

epidural architecture, ease of location of the epidural space, and

effectiveness of subsequent epidural blockade is not known.
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