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Introduction
Post-dural puncture headache (PDPH) is defined as headache 
occurring within 5 days of a lumbar puncture and is caused by 
cerebrospinal fluid (CSF) leakage through a dural perforation, 
resulting in a low intracranial CSF pressure state [1]. The location, 
character and intensity of the headache can be highly variable and 
it may be associated with nausea, photophobia, hypoacusia, tinnitus 
and/or neck pain [1]. Aside from the temporal relationship with the 
index diagnostic or therapeutic spinal intervention, a key discerning 
clinical feature that helps differentiate PDPH from other headache 
syndromes is the postural nature of the pain - headache that is 
significantly exacerbated shortly after sitting or standing upright 
and relieved on lying flat is suggestive of PDPH [1,2].

Although the precise mechanisms underpinning the generation 

of pain in PDPH is unclear, two explanations have traditionally 
been proposed. The first is that the lowering of CSF pressures, as 
a consequence of leakage through the dural puncture, causes basal 
intracranial structures to sag caudally, which leads to traction and 
activation of pain-sensitive dural structures when in the upright 
posture [3, 4]. The second is predicated on the Monro-Kellie doctrine, 
which states that the total volume of brain parenchyma, CSF and 
blood within the cranium remains constant [3]. Thus, a fall in CSF 
pressure and volume must be accompanied by a compensatory, 
concomitant rise in cerebral blood flow and volume. The subsequent 
cerebral vaso- and veno-dilatation would therefore be responsible 
for the headache in PDPH [5]. 

PDPH occurs in nearly one-third of patients after lumbar puncture 
with symptoms typically lasting several days, but can be more 
protracted [6]. In the latter cases, PDPH can carry significant 
patient morbidity, rendering patients immobile and unable to work 
[7]. Although the majority of PDPH cases would be expected to 

Abstract 
Background: Post-dural puncture headache (PDPH) is a significant complication of interventions that deliberately or 
inadvertently involve perforation of the dura mater, which results in persistent cerebrospinal fluid (CSF) leak. If not promptly 
recognised or treated, it may be complicated by cranial nerve palsies, seizures and subdural haemorrhage. Epidural blood 
patch (EDBP) injection has been a widely used treatment in PDPH that remains refractory to conservative treatment (fluid 
replacement, analgesia and caffeine). The aim of this article is to systematically review the evidence underpinning EDBP 
in the treatment of established PDPH. 

Methods: We searched PubMed, EMBASE and Medline databases for original Randomised-Controlled Trials (RCTs) that 
compared EDBP with conventional, sham or no treatment, in adult patients with established PDPH independent of aetiology.

Results: Three RCTs (n=84) met the inclusion criteria in this systematic review. These encompassed a total of 41 patients 
managed with EDBP versus 43 patients treated with conventional or sham treatments. All three RCTs individually showed 
superior therapeutic effects of EDBP over conventional or sham treatment in alleviating headache in PDPH.

Conclusions: Although this review supports the therapeutic efficacy of EDBP, which is consistent with observational studies, 
long-held expert opinion and trials that have outlined the prophylactic benefits of this procedure in preventing PDPH, 
the data identified is surprisingly limited. Further well-powered multi-centre RCTs, recruiting greater patient numbers, 
are required in order to enable definitive conclusions to be drawn on the therapeutic benefits of EDBP in the treatment of 
established PDPH.
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spontaneously resolve within 7 days, up to 28% can persist for longer 
durations, which necessitates active intervention [3, 8-10]. If not 
promptly treated, cases can be complicated by cranial nerve palsies, 
seizures and subdural haematoma, which can be catastrophic [11-13].

Conservative treatment measures of PDPH commonly utilised in 
clinical practice include encouragement of oral hydration, which may 
be supplemented by intravenous fluids, analgesia (e.g. non-steroidal 
anti-inflammatories, NSAIDs) and caffeine. If these measures fail, 
epidural blood patch (EDBP), which involves injection of autologous 
blood into the epidural space, is employed. This is thought to create 
a fibrin-rich clot that helps seal the site of dural perforation in order 
to prevent further CSF leakage, although other theories have also 
been proposed [14]. The aim of this article is to systematically 
review the evidence underpinning the role of EDBP intervention 
in patients with PDPH.

Methods
We performed a literature search in PubMed, EMBASE and Medline 
databases for original Randomised-Controlled Trials (RCTs) 
that compared EDBP intervention with conservative treatment, 
placebo or no treatment in adult patients with PDPH regardless 
of aetiology. Articles were excluded if they were not RCTs, used 
EDBP as prophylactic therapy (at the same time as dural puncture), 
used EDBP as a control group for comparison with an alternative 
intervention under investigation or if they were not published in the 
English language. The following search terms were used: epidural 

blood patch and post-dural puncture headache.

The following trial data were extracted: total number of patients 
recruited (n), patient demographics (including age and sex), nature 
of intervention (EDBP compared with control interventions such 
as conservative or no treatment), primary and secondary outcome 
measures (changes in duration and severity of headache within 
specified time periods following intervention) and study conclusions.

Results
Three RCTs were identified that met the inclusion criteria (see 
figure 1) [15-17]. Table 1 illustrates the aetiologies of PDPH for 
the respective trials. This included diagnostic lumbar puncture, 
spinal anaesthesia or inadvertent dural puncture during epidural 
anaesthesia.

A total of 41 patients were treated with EDBP, compared with sham 
(n=6) or conservative treatment (n=37). Sham treatment involved 
venesection and local anaesthesia of lumbar skin but no epidural 
blood injection whereas conservative treatment involved fluid 
replacement, analgesia, bed rest and/or caffeine administration. 
EDBP typically involved injection of 10-20ml of autologous blood 
into the epidural space in patients with PDPH. 

Each of the three RCTs demonstrated superiority of EDBP over 
sham or conservative intervention in the alleviation of headache in 
adult patients with PDPH (see Table 2).
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Figure 1: Literature search flow chart

Table 1: Aetiology of PDPH for each RCT
Study Aetiology
Seebacher et al. 1989 [15]. Diagnostic lumbar puncture (n=2), spinal anaesthesia (n=3) or accidental puncture during epidural anaesthesia (n=7)

Sandesc et al. 2005 [16]. Diagnostic lumbar puncture (n=19), spinal anaesthesia (n=4) or accidental puncture during epidural (n=9)

van Kooten et al. 2008 [17]. Diagnostic lumbar puncture (n=40, after 2 excluded post-randomisation)
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Table 2: Summary of results. Age is expressed as mean ± standard deviation in years and time in hours (h) unless otherwise specified. 
EDBP – epidural blood patch, PDPH – post-dural puncture headache, VAS- visual analogue scale (values expressed as mean ± standard 
deviation). All three RCTs demonstrated superiority of EDBP over conservative or sham intervention in the treatment of PDPH

Study N Headache Intervention Primary outcome
measures

Secondary
outcome
measures

Results Study conclusions

Seebacher et al. 
1989 [15].

12 (2M, 10F) PDPH lasting 
more than 4 days
despite conservative
treatment (lying
flat, rehydration and 
analgesia)

EDBP (n=6, 1M, 5F, 
age range 21-68 in both
groups) [10-20 ml
autologous blood injected]

Sham (n=6, 1M, 5F, age 
range 21-68 in both groups) 
[venesection, preparation 
and anaesthesia of lumbar 
skin but no epidural 
injection]

- Headache relief 
at 2h and 24h after
intervention on the 
VAS (- headache
relief at 15 days 
follow up in a
subgroup analysis)

None specified Primary
-EDBP group: headache relief in 5 
(83%) at 2h and 24h

- Sham group: headache relief in 0 
(0%) at 2h and 24h

1 patient in the EDBP group
experienced headache relief after
a second EDBP at 2h, 24hr and
15 days. All 6 patients in the 
sham group experienced relief 
(at 2h, 24h  and 15 days follow 
up) following crossover to EDBP 
group.

EDBP was superior
to sham treatment in
treating PDPH

Sandesc et el. 
2005 [16].

32 (9M, 23F) PDPH lasting less
than 24h

EDBP (n=16, 4M, 12F, 
mean age 35.1 ± 10)
[15-20ml autologous
blood injected]

Conservative (n=16, 5M, 
11F, mean age 34.5 ±14)
[IV and PO fluids up to 
3L daily, NSAIDs, IV 
caffeine 500mg every 6h]

-Headache severity 
2h and 24h after
intervention on the
VAS

None specified Primary
-EDBP group:headache severity 
decreased from 8.0 ± 1.6 to 1.0 ± 
0.18 at 2h, and to 0.7 ± 0.16 at 24h

- Conservative group: headache
severity was 8.2 ± 1.4 at baseline,
8.2 ± 1.4 at 2h and 7.8 ± 1.2 at 24h

Comparison of both groups was 
statistically significant (p<0.0001 
at 2h and 24h)

EDBP was superior 
to conservative
treatment in reducing 
headache severity

van Kooten et al.
 2008 [17].

42 (14M, 28F) PDPH lasting 24h to 
7 days

EDBP (n=19, 6M, 13F, 
mean age 36.9 ±10.5)
[15-20ml autologous
blood injected]

Conservative (n=21, 8M, 
13F, mean age 36.6 ±12.6, 
2 refused) [bed rest for 24 
h, fluid intake >2L +/-
analgesia].

-Headache 24h after 
treatment

-Headache at 7 
days
(- Back pain 
and general 
w e l l - b e i n g 
at 24h and 7 
days)

Primary
- Headache at 24h: 11(58%) in 
EDBP group versus 19 (90%) in
conservative [RR 0.64, 95% CI
0.43-0.96]

Secondary - Headache at day 7: 
3 (16%) in EDBP group versus 18 
(86%) in conservative [RR 0.18, 
95% CI 0.06-0.53]

EDBP was superior
to conservative
treatment in reducing 
duration, severity 
and number of
patients with
headache.

Discussion
PDPH is an important and common complication of interventions 
that involve perforation of dura mater. This may occur following 
diagnostic procedures such as lumbar punctures and myelograms, or 
therapeutic procedures including spinal anaesthesia, administration 
of intrathecal chemotherapy or inadvertent perforation during 
epidural anaesthesia in obstetric patients. Risk factors for PDPH 
include needle size (risk increases from less than 1% with a 25-gauge 
needle, to 36% with a 20- or 22-gauge needle, to 75-80% with a 
17-gauge epidural needle), young age (<60 years) and female gender 
[18]. Obstetric patients are thus particularly predisposed to PDPH. 
This is also due to the increased technical difficulty encountered 
when performing epidural anaesthesia due to the narrowed epidural 
space, which may require multiple attempts and also due to straining 
during delivery, which can lead to CSF leakage at the dural puncture 
orifice [16,19].

Failure of conservative treatment measures (fluid replacement, 
analgesia and intravenous or oral caffeine) of PDPH often calls 
for EDBP as a second-line intervention in clinical practice, with 

reported success rates as high as 90% [18]. Despite that EDBP is 
firmly established in clinical practice, rather surprisingly in this 
systematic review, only three RCTs were identified that compared 
EDBP with conservative or sham intervention in adult patients 
with PDPH. Although these RCTs recruited small sample sizes, 
all studies demonstrated superiority of EDBP over conventional or 
sham interventions, in reducing headache frequency, duration and/or 
severity. Multiple studies, which have also demonstrated the success 
of EDBP, but were not included in this review, have utilised EDBP as 
a prophylactic procedure before the clinical establishment of PDPH, 
which lends further evidence for its reported success [20,21]. This is 
also consistent with observational studies, which have highlighted 
the effectiveness of EDBP in PDPH [22-24].

A key drawback to the included trials, however, is the limited follow-
up durations, which may potentially overestimate any benefits of 
EDBP, due to the well-known risk of recurrence of PDPH [25,26]. 
There are also no RCTs that have compared EDBP with epidural 
injection of alternative agents such as normal saline, so it’s not clear 
from the reviewed evidence whether it is blood per se or any fluid 
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injected into the epidural space that exerts the therapeutic impact on 
PDPH. Although epidural injection of blood in patients with PDPH 
is conventionally believed to create a fibrin-rich plug that seals the 
dural puncture, this would not explain the often-immediate pain 
relief experienced by many patients [14]. An explanation for this 
phenomenon could be the mass-effect exerted by epidural injection, 
which boosts epidural and subarachnoid pressures, reduces epidural 
distensibility and shifts CSF in a cephalad direction, which helps 
reduce traction of pain-sensitive dura in PDPH [14,27].

Conclusion
In this systematic review, only three RCTs were identified that 
investigated the therapeutic effects of EDBP in patients with 
established PDPH, independent of aetiology. Although these 
RCTs recruited very small sample numbers, they all demonstrated 
superiority of EDBP over conventional or sham treatments. These 
results are consistent with long-held expert opinion, observational 
studies and in trials that have shown the prophylactic benefits of 
EDBP in preventing PDPH. However, the dearth of RCTs that met 
the inclusion criteria in this review is nonetheless an unexpected 
finding and precludes reliable conclusions to be drawn. Further well-
powered multi-centre RCTs, recruiting greater patient numbers, are 
required to help justify the ongoing use of EDBP in the treatment 
of established PDPH, and to allow for further research into the 
therapeutic optimisation of this and related techniques.
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