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Abstract:  We report the results of a prospective audit of accidental dural puncture in 100 
obstetric patients in a single tertiary referral institution during the period 1993 to 1999.  The 
post dural puncture headache rate was 81%.  Of the 81 parturients with post dural puncture 
headache, 58 (72%) received a therapeutic epidural blood patch, using 7 to 25mL of 
autologous blood.  After the initial blood patch, complete relief of headache was obtained 
in 67% and complete or partial relief in 95%.  However, severe headache returned in 31% 
and 28% obtained in 67% and complete or partial relief in 95%.  However, severe headache 
returned in 31% and 28% received more than one blood patch.  The incidence of complete 
relief of headache with one blood patch or more was 50%, with 38% achieving partial relief 
and 12% having unrelieved headache.  There was no significant association between 
volume of blood used for blood patch and success rate.  The initial rate of resolution of 
headache did not differ significantly between parturients receiving a blood patch within 48 
h of dural puncture and after 48 h (P = 0.70).  However, in the former group, the incidence 
of recurrent headache was significantly higher (59% versus 11%, P < 0.001). 
 
Introduction 
 
Accidental dural puncture is an unfortunate complication of Tuohy needle insertion in 
obstetrics.  It occurs with an incidence of 0.18% to 3.6% in the UK and breach of the dura 
with a Tuohy needle leads to post dural puncture headache (PDPH) in about 80% of 
parturients. (2-5).  PDPH has implications for the mental and physical health of the mother 
and has a significant impact on the cost of health care.  It often lasts several days, prolongs 
hospitalization and may be associated with auditory and visual disturbances, nausea and 
vomiting, and cranial nerve palsy. 
 
Many methods of treatment for PDPH have been suggested but all have proved of variable 
and limited success.  The most effective treatment of PDPH is the injection of autologous 
blood into the epidural space. (6)  Epidural blood patch was first described in 1960 by 
Gormley, (7) was popularized by Crawford in the 1970’s (8) and is now widely accepted 
for the treatment of PDPH. (6) 
 
We report the results related to blood patch from the first 100 cases in a continuing 
prospective audit that details the management of dural puncture complicating Tuohy needle 



or epidural catheter insertion in obstetric patients.  Factors related to dural puncture, PDPH 
and its symptomatic management are described in a separate paper. (9) 
 
Methods 
 
In 1993 a prospective audit was instigated to document demographic and treatment data for 
all obstetric patients in whom a dural puncture or PDPH occurred, with completion of data 
collection usually at eh time of in-patient discharge.  Details of the common clinical 
practices during the period of audit and methods of data collection are described elsewhere. 
(9)  Whenever dural puncture was recognized, an explanation was provided and the 
possibility of PDPH raised.  After diagnosis of PDPH, its prognosis and treatment 
modalities were discussed, with blood patch an option either immediately, at any time after 
daily review, or on request.  Contraindications to blood patch were fever and risk of 
bleeding. In those patients electing to undergo therapeutic blood patching, informed verbal 
and, more recently, written consent were obtained. 
 
All blood patches were performed in the operating unit anaesthetic room, usually by a 
consultant anaesthetist but sometime with an anaesthetic registrar under consultant 
supervision, assisted by a second anaesthetist and an anaesthetic nurse.  The parturient was 
usually place in the left lateral position and the procedure carried out under strict aseptic 
conditions including skin preparation and the wearing of mask, gloves and gown when 
identifying the epidural space and mask and gloves when performing venepuncture.  
Autologous blood was collected by the second anaesthetist and handed to the first, who 
injected slowly into the epidural space until a specific volume determined by the attending 
anaesthetist was delivered (policy suggested 15-20 mL) or a feeling of intense pressure or 
pain was reported by the patient.  From 1993 to 1995 parturients were encouraged to 
remain recumbent for a period of 30 min, but this was increased to 2h in 1995.  All patients 
were reviewed after the blood patch and discharge within a few hours was permitted.  
Patients were routinely informed that they should report back to the hospital if they had any 
concerns following discharge. 
 
Data are presented using descriptive statistics and frequency data analysed in the form of 
contingency tables using the X2 or Fisher’s exact test.  A P value of <0.05 was considered 
statistically significant. 
 
Results 
 
One hundred cases of accidental dural puncture were analysed.  Eighty-one parturients 
(81%) developed PDPH.  Fifty-eight (72%) of these received a blood patch (Table 1):  The 
remaining 23 with PDPH were treated symptomatically with analgesia, bed rest and 
cerebral vasoconstrictors, awaiting resolution of PDPH.  The outcome of accidental dural 
punctures is show in Figure 1. 
 
A prophylactic blood patch was performed in seven parturients.  Of these, three developed 
no headache, one developed a mild headache that was treated conservatively and three 
required at least one subsequent therapeutic blood patch.  The incidence of PDPH after 



prophylactic blood patch was not significantly reduced compared with that of parturients 
who did not have a prophylactic blood patch (57% vs 77%, P = 0.12) 
 
Table 1.  Number of blood patches received by 100 parturients with accidental dural 
puncture 
 
_________________________________________________________________________ 
 
Blood path (n)       Percentage of  cases 
 

0 42 
1 43 
2 11 

            3                                                                                              4         
 
 
Fig. 1.  Relationship between accidental dural and epidural blood patch.  Expectant, 
symptomatic management was used where no blood patch was performed.  Data on 
timing of blood patch was unavailable in 1 case.  PDPH = postdural puncture 
headache 
 

 
 
Therapeutic blood patching was performed within 24 h of dural puncture in only seven 
cases (12%), with 15 (26%) between 24 to 48 h and the majority (n = 35, 61%) after 48 h or 
more.  The longest duration from dural puncture to initial blood patch was 14 days.  When 
performing a blood patch, epidural insertion was below the initial site of epidural needle 
insertion in 29 cases (50%); at the same level in 27 (46.6%) and above in two (3.4%).  The 
level at which the blood patch was performed had no influence on its efficacy.  The mean 
(SD) volume of blood used was 17.4 (3.5) mL and the distribution of volumes is shown in 



Table 2.  The was no association between the volume of blood injected and efficacy.  
Thirteen parturients 22% developed transient backache after patching, but no other side 
effects were recorded. 
 
Table 2.  Volume of autologous blood used for therapeutic epidural blood patch (n = 
58) 
 
 
Volume (mL)      Number (%) of Parturients 
  

7 1  (1.7) 
10 3  (5.2) 
12       2  (3.4) 
13 1  (1.7) 
15                  15  (25.9) 
17 2  (3.4)  
18 4  (6.9) 
19 3  (5.2) 
20 24  (41.4) 
21   1  (1.7) 
22   1  (1.7) 
25 1  (1.7) 

 
_________________________________________________________________________
            
  

  
 

The first blood patch was completely successful in relieving headache in 39 parturients 
(67%), partially successful in 16 (28%) and unsuccessful in three (5%).  For those who  
Obtained relief, the blood patch was effective within 1 h in 22 parturients (40%), within 1 
to 4 h in 27 (49%) and in greater than 4 h in 6 (111%).  Thus, 49 parturients (88%) 
experienced either complete or partial relief from their headache within 4 h. 
 
Despite complete or partial relief from the initial blood patch in 55 cases (95%), 17 (31%) 
of these parturients experienced a recurrence of moderate or severe PDPH.  The mean (SD) 
time to development of recurrent headache was 31.8 (19.3) h (range 12-96 h), with 64% 
presenting 20 to 36 h later.  Of  the 17 parturients with recurrent headache, 11 (65%) were 
treated with a repeat blood patch and the remaining sex (35%) treated expectantly.  Repeat 
blood patch provided complete relief in seven parturients (64%) and partial relief in the 
remaining four (36%).  Four parturients received a total of three blood patches (Table 1).  
Two had received a prophylactic blood patch after a recognised dural puncture, but 
nevertheless developed severe PDPH and received a therapeutic blood patch.  After 
complete symptomatic relief initially, both subsequently developed recurrent severe 
headache that was successfully treated with a further blood patch.  The third of these 
parturients had two blood patches, both of which brought full relief at first, but she then 



requested a third blood patch on the fifth day after dural puncture following another 
recurrence of headache.  This provided partial relief.  The fourth parturient had a 
subarachnoid catheter removed after delivery and then required a blood patch on days two, 
three and five after dural puncture, eventually obtaining complete and permanent relief. 
The relationship between the timing of blood patch and risk of recurrent headache is shown 
in Table 3.  Although 48 parturients (61%) developed PDPH within 24 h of dural puncture 
(and 24% within 1 h), only seven therapeutic blood patches 812%) were performed within 
four complete relief and two partial relief from headache.  However, five of the six with 
relief (83%) developed a recurrent PDPH requiring a repeat blood patch.  The incidence of 
recurrent headache if blood patch was performed within 48 h was significantly greater than 
that when the initial blood patch was performed more than 48 h after dural puncture (Table 
3) 
 
Table 3.  Incidence of recurrent headache in relation to timing of epidural blood patch 
(n = 57) 
 
 
Timing of blood No. (%) with recurrent   No. (%) without  
Patch PDPH      recurrent PDPH 
 
< 48 h 13   (59)    9   (41) 
> 48 h   4   (11)              31   (89) 
 
P <0.001, Fisher’s exact text.  Data unavailable in one case. 
 
Discussion 
 
Epidural blood patch is a common intervention in our unit for the management of PDPH 
after accidental dural puncture with a Tuohy needle.  Prophylactic epidural blood patch did 
not significantly reduce the risk of PDPH, but this may reflect inadequate power because of 
our small sample size.  Despite evidence from randomized and non-randomised 
observational studies that prophylactic blood patching with at leas 15 mL of blood 
significantly reduces PDPH, (6) this approach has not gained widespread acceptance (10-
12). Our experience with prophylactic epidural blood patching prior to this audit had also 
been disappointing, as other have reported. (4, 13)  A recent prospective series, similar to 
this one, also found that three of seven parturients required a subsequent therapeutic blood 
patch despite a prophylactic patch. (13)  We found a high initial success rate following 
therapeutic blood patch for established PDPH.  Nevertheless, as in other series, (3, 13-15) 
in about a third of such cases PDPH recurred, the risk being related to the timing of blood 
patch after dural puncture.  The efficacy and recurrent headache rate after a repeat blood 
patch appeared similar to that after the initial patch. 
 
Success rates for relief of PDPH by blood patch in previous studies range from 56% to 98% 
(2-5, 8, 13-18)  Many older series may not have recorded the long-term success of a blood 
patch accurately, because both the regularity and duration of follow-up were oftern 
inadequate.  The variation in reported efficacy of epidural blood patch may be accounted 



for by factors such as the definition of successful outcome, the timing of administration of 
the blood patch, the volume of autologous blood administered, the subsequent clinical 
management and the duration of patient review.  Williams et al recently reported an initial 
success rate 8defined as complete and permanent relief from PDPH) following one 
therapeutic blood patch of 34% and a failure rate of 7% (13)  A second blood patch was 
performed on 27% of their patients, of whom 55% obtained complete relief.  We found an 
overall success rate of 43% (based on a similar definition) after the first blood patch and 
52% after repeat blood patch.  This may be an overestimate of efficacy, because it is 
possible that some parturients who were discharged after a successful blood patch suffered 
a recurrent PDPH without our knowledge.  Differences in clinical management between our 
unit and that of Williams et al included their injection of 10 mL of autologous blood, a 
post-blood patch recumbency period of 4-6 h, and a follow up duration of 10 days. 
 
Some investigators found high success rates and recommended early therapeutic blood 
patch, (18) so an important finding of this audit was the significant blood patch was delayed 
in relation to the time of dural puncture.  William et al (13) performed just over half of their 
blood patches at or 2within 24 h of the presentation of the PDPH, which may partly account 
for their low initial success rates.  Our findings are consistent with those of Loeser et al (19) 
who reported a failure rate of 71% when the blood patch was done less than 24 h after dural 
puncture and 4% if performed thereafter.  Recent preliminary reports (14-15) also indicate 
that early therapeutic blood patch is not ideal.  Ascanio et al found that a median time 
interval from dural puncture to blood patch was 52.5 h in those for whom it was successful, 
compared with 20 h in those for whom it was unsuccessful (14).  Our results were also 
similar to those of Rutter et al who found a 50% repeat blood patch rate if the initial patch 
was performed within 48 h and a 9% rate when it was delayed until after 48 h. (20)  The 
self-limiting nature of PDPH and its propensity to resolve with time may bias outcome with 
delayed blood patch.  Lower efficacy of early blood patch may also be explained by the 
presence of local anaesthetic, which interferes with normal blood coagulation in the 
epidural space. (21)  Lidocaine and bupivacaine inhibit blood coagulation more than 
ropivacaine, and in addition lidocaine enhances fibrinolysis. (22) 
 
The volume of blood injected during blood patch is thought to influence outcome, but has 
not been systematically evaluated.  Gormley used only 2-3 mL and reported a 100% 
success rate. (7)  Larger volumes subsequently became popular, especially when Crawford 
reported a 30% failure rate with 6-15 mL compared with a 96% success rate after 20 mL. 
(8)  Szeinfeld et al reported that an average volume of 14.8 mL had 100% success rate and 
covered 8-10 spinal segments, (23) yet Taivainen et al concluded that there was no 
advantage in using more than 10 mL. (16)  Others have suggested volumes greater than 20 
mL, or continued injection until limited by patient discomfort. (15, 20)  During this audit it 
was usual practice to inject blood until either patient discomfort in the lumbar region 
mandated cessation or until about 20 mL had been administered (Table 3).  Despite 
subgroup analyses, including of those receiving less than 20 mL compared with 20 mL or 
more,   we were unable to demonstrate a relationship between the volume of blood 
administered and efficacy of blood patch.  Pratt et al reported the preliminary results of 
injecting 10-40 mL, using the development of mild discomfort in the back as an end point. 
(15)  Their overall success rate (56%) was similar to this series and they noted a trend 
toward greater efficacy with volumes greater than 20 mL.  Ascanio et al however, found no 



significant difference in volumes used for successful and failed blood patch. (14)  Further 
controlled investigation is required to determine if more than 15-20 mL of blood should be 
administered. 
 
In a randomized trial, Martin et al advocated 2 h of recumbency after a blood patch, based 
on a better rate of headache resolution compared with periods of 30 min or 1 h. (24)  They 
speculated that a longer period of recumbency allows more time for the cerebrospinal fluid 
(CSF) to regenerate and for CSF pressure to normalize once the dural hole has sealed.  As 
our practice changed gradually over the audit period in this respect, we are unable to 
comment on this issue. 
 
Backache, possibly due to extensive subcutaneous spread of blood, (25) is the most 
commonly encountered side effect of epidural blood patch.  Although some series report 
very low rates, the incidence probably varies according to the method of assessment and 
duration of review; our rated of almost a quarter is consistent with other seires. (15-17)  
Serous complications associated with epidural blood patch include lumbovertebral 
symdrome, arachnoiditis (thought to be due to injection of blood into the subarachnoid 
space via an intrathecally placed catheter), acute meningeal irritation, deterioration of 
mental status and seizures, subduralhaematoma, acue exacerbation of PDPH and transient 
bradycardia. (6, 13)  The incidence of such events is unknown, but case reports are sporadic 
and infrequent.  Nevertheless, because they may have serious consequences for the patient, 
such complications should be discussed when obtaining informed consent for blood patch. 
(12).  Some anaesthetists perform sepsis screening and coagulation studies before the blood 
patch. (10)  We did not  perform either, but did exclude those who were febrile until fever 
had settled on antibiotic therapy. 
 
In conclusion, current evidence in the literature supports the use of prophylactic blood 
patch if an epidural catheter has been reinserted after a dural puncture. (6)  Nevertheless, 
results in this audit were unimpressive and the merit of routinely using prophylactic blood 
patch is unresolved.  Many older articles appear to have overestimated the efficacy of a 
therapeutic blood patch after dural puncture with a Tuohy needle in the obstetric 
population.  A policy of providing the first blood patch on demand is likely to result in 
permanent relief of PDPH in less than 50% of cases.  The influence of the volume of blood 
injected requires further controlled investigation, but appears weak.  Success rates with a 
single blood patch after accidental dural puncture with 16- or 18- gauge Tuohy needles in 
the obstetric population appear most closely related to timing after breach of the dura.  
Recurrent headache is a common event unless blood patch is delayed by at least 48 h, but a 
randomized trial would be required to determine if delayed blood patch.  Repeat blood 
patch results in similar outcomes to that of the first blood patch.  After failed blood patch, 
alternative diagnoses for postpartum headache should always be reconsidered. (26) 
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