
remainder lies within the spinal subarachnoid space, 
and represents the volume through which the injected 
solution can distribute. While many factors influence 
CSF volume, and it may have a crucial effect on 
intrathecal drug spread, detailed study is, unfortunately, 
inhibited by the difficulties of measuring CSF volume, 
even with radiological imaging. 

Pregnancy 
Many physiological changes that occur during 
pregnancy increase the effect of intrathecal 
anaesthetic injection. Physical spread of the solution 
can be increased by changes in the lumbar lordosis, 
and in the volume and density of the CSF. Cephalad 
spread may be greater due to a progesterone 
mediated increase in neuronal sensitivity, The 
mechanisms which may be involved include direct 
effects on membrane excitability, indirect actions on 
neurotransmitters, increased permeability of the neural 
sheath, potentiation of endogenous opioids, and 
potentiation of GABA-mediated increases in chloride 
conductance. These physical and pharmacological 
factors add up to a considerable increase in the 
consequences of an intrathecal injection in the full 
term pregnant patient. 

Summary 
Many factors affect the intrathecal spread of injected 
local anaesthetics, however, the influence of most 
of these is small, unpredictable and outside the 
clinician’s control. The major factors are the baricity 
of the solution injected and the subsequent posture 
of the patient. The most predictable effects are 
produced by the slow injection (into a patient placed 
supine immediately thereafter) of a small volume of 
local anaesthetic solution containing glucose. Use 
of glucose concentrations somewhat lower (about 
1%) than are traditional (5-8%), will reduce the risk 
of excessive spread, but still ensure good quality and 
extent of block for most surgical procedures for which 
spinal anaesthesia is appropriate.  Manipulation of the 
factors which affect spread may be used to produce 
different types of block, as long as the clinician has a 
clear understanding of what is involved. 

Further reading  
Hocking G, Wildsmith JAW. Intrathecal drug spread. British Journal 
of Anaesthesia 2004; 93: 568-78 

For details of practical aspects of spinal anaesthesia, please refer 
to:  

Ankorn C, Casey WF. Spinal Anaesthesia – a practical guide. 
Update in Anaethesia 2000; 12: 21-34 

Casey WF. Spinal Anaesthesia – a practical guide. Update in 
Anaesthesia 1993; 3: 2-15 

 

Introduction
Post dural puncture headache (PDPH) was first 
reported just over one hundred years ago. PDPH 
has the potential to cause considerable morbidity 
and is a complication that should not to be treated 
lightly. PDPH is usually a self-limiting process. If left 
untreated, 75% resolve within the first week and 
88% resolve by 6 weeks. Most treatments are geared 
towards lessening the pain and symptoms until the 
hole in the dura can heal, or at least until it can close 
to the point where the symptoms are tolerable. PDPH 
continues to be a common morbidity despite several 
innovations in equipment and techniques used 
for spinal (subarachnoid) and epidural (extradural) 
anaesthesia. 

Pathophysiology of PDPH
CSF leaking from a dural puncture leads to a loss of 
cerebrospinal fluid (CSF) pressure around the spinal 
cord and a loss of buoyancy supporting the brain. 
When the patient assumes an upright posture, the 
brain sags and tension on the meninges and other 
intracranial structures creates the pain seen with 
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PDPH. This explanation is probably overly simplified.  
Much of the pain in a PDPH may be related to vascular 
distension - as the body assumes a vertical posture, 
the hydrostatic gradient across the brain increases 
forcing more CSF to exit the dural puncture. The 
body then attempts to compensate for the loss of 
intracranial volume by vasodilatation. This process 
is reversed when the patient returns to the supine 
position.  

Prevention of PDPH
Anaesthetists have been active in attempting to reduce 
the incidence of post-spinal headache by reducing 
the size of the spinal needle.  The quoted incidences 
are about 40% with a 22G needle, 25% with a 25G 
needle, 2%–12% with a 26G Quincke needle, and 
<2% with a 29G needle.1-4  In 1951, Whitacre and Hart 
introduced the ‘atraumatic’ spinal needle .  This design 
offered the handling characteristics of larger needles 
with a low incidence of post-spinal headache. Needle 
modifications since that time, such as the Sprotte and 
Atraucan needles, promise further reductions in post-
spinal headache. 
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In parturients receiving epidural anaesthesia, the 
incidence of dural puncture is between 0 and 2.6%.5 

The incidence is inversely related to the experience 
of the anaesthetist and is said to be reduced by 
orientation of the needle bevel parallel to the dural 
fibres.6 Loss of resistance to air confers a higher risk 
of dural puncture than loss of resistance to fluid.7 
After a dural puncture with a 16G Tuohy needle, up to 
70% of subjects will report symptoms related to low 
CSF pressure.8   

onset
Headache and backache are the dominant symptoms 
that develop after a deliberate or accidental dural 
puncture. 66% of headaches start within the first 48 
hrs and 99% occur within 3 days of the procedure. 
Headache may present immediately after dural 
puncture or may rarely develop between 5 and 14 
days after the procedure. 

Symptoms 
Headache is the predominant presenting complaint. 
The so-called spinal headache is usually described 
as a severe, dull, non-throbbing pain, usually fronto-
occipital, which is aggravated in the upright position 
and diminished in the supine position. It may be 
accompanied by nausea, vomiting, visual disturbances 
or auditory disturbances and is exacerbated by head 
movement. The postural headache is so characteristic 
that in its absence the diagnosis of post-dural puncture 
headache should be questioned and other serious 
intracranial causes for headache must be excluded.

Differential diagnosis
Diagnoses that may masquerade as post dural 
puncture headache include intracranial tumours, 
intracranial haematoma,  pituitary apoplexy, 
cerebral venous thrombosis,  migraine, chemical 
or infective meningitis, cerebral malaria and non-
specific headache. It has been estimated that 39% of 
parturients report symptoms of a headache, unrelated 
to dural puncture, following delivery.

clInIcal ScenarIo
A 30-year-old primigravida woman had spinal 
anaesthesia for an elective caesarean section. 
She had uneventful surgery and had a healthy 
baby boy. Unfortunately on day 2 post delivery she 
developed a fronto-occipital headache with postural 
characteristics. She was bed-bound and had 
associated nausea, vomiting and photophobia. 

How would you manage this patient?

conservative non-invasive methods
• Bed rest
Recent literature provides evidence against this.9 
Bed rest after dural puncture does not reduce the 
risk of PDPH occurring. Early ambulation after dural 
puncture is advisable and patients who have already 
developed PDPH should also be encouraged to 
ambulate as much as they can tolerate.

• Position
If a patient develops a headache, they should be 
encouraged to lie in a comfortable position. There is 
no clinical evidence to support the maintenance of 
the supine position before or after the onset of the 
headache as a means of treatment. The prone position 
has been advocated, but it is not a comfortable position 
for the post-partum patient. The prone position raises 
the intra-abdominal pressure, which is transmitted to 
the epidural space and may alleviate the headache. 
A clinical trial of the prone position following dural 
puncture failed to demonstrate a reduction in post-
dural puncture headache.10

• Hydration status  
There is no evidence to show that over hydration 
reduces incidence and severity of PDPH, but it is 
important to maintain hydration in balance. 

• Abdominal binder
A tight abdominal binder raises the intra-abdominal 
pressure which is transmitted to the epidural space 
and may relieve the headache. Unfortunately, tight 
binders are uncomfortable and are seldom used in 
current practice. 

• Analgesics
Paracetamol, non-steroidal anti-inflammatory drugs, 
opioids, and antiemetics may control the symptoms 
and so reduce the need for more interventional 
therapy, but do not provide complete relief. 

• Caffeine
Caffeine is a central nervous system stimulant 
that, amongst other properties, produces cerebral 
vasoconstriction and it has been demonstrated to 
cause an transient reduction in cerebral blood flow. 
Sechzer et al evaluated the effects of one or two 0.5g 
doses of IV caffeine on subjects with established 
post-dural puncture headache.11,12 There are some 
statistical and methodological flaws in his study, 
but it was concluded that IV caffeine is an effective 
therapy for PDPH. The dose now recommended 
for the treatment of PDPH is 300–500mg of oral or 
intravenous caffeine once or twice daily. One cup of 
coffee contains about 50–100mg of caffeine, a cup of 
black tea 60-90mg and soft drinks contain 35–50mg.

Invasive methods
• Epidural blood patch
The concept of the epidural blood patch was 
developed after the observation that ‘bloody taps’ 
were associated with a reduced headache rate. The 
theory is that the blood, introduced into the epidural 
space, will clot and occlude the perforation, preventing 
further CSF leak. The high success rate and the low 
incidence of complications have established the 
epidural blood patch as the best available treatment 
of this condition. 
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Technique
The presence of fever, infection on the back, 
coagulopathy, or patient refusal are contraindications 
to the performance of an epidural blood patch. Limited 
experience with HIV-positive patients suggest that 
it is acceptable providing no other bacterial or viral 
illnesses are active.13 

Under strict sterile conditions, with the patient in the 
lateral position, the epidural space is located with 
a Tuohy needle at the level of the dural puncture or 
an intervertebral space lower. Up to 30ml blood is 
then taken from the patient’s arm and injected slowly 
through the Tuohy needle. This process may be easiest 
using two clinicians. There is no consensus as to the 
most effective volume of blood required. Around 20 
ml blood appears most likely to guarantee success, 
but the injection should be ceased if lower back pain 
or difficulty to inject occurs. At the conclusion of the 
procedure, the patient is asked to lie still for 1 or 2hrs, 
and is then allowed to mobilise. 

Risks
Epidural blood patch carries risks of transient 
paraesthesia, radicular pain, repeated inadvertent 
dural puncture and epidural infection.

Outcome
The technique has a success rate of 70–98% if carried 
out more than 24h after the dural puncture.14 If an 
epidural blood patch fails to resolve the headache, 
repeating the blood patch has a similar success 
rate. However in the presence of persistent severe 
headache, an alternative cause should be considered. 
The beneficial effects of earlier studies into this 
technique may have been overstated. 

conclusion 
The evidence base for some therapies used for 
treatment of PDPH is weak. The benefit of prophylactic 
blood patching is not so clear but deserves 
consideration in the parturient with a headache after 
accidental dural perforation with a Tuohy needle. 
Epidural blood patch will be ineffective in treating the 
headache of a certain proportion of patients and it is 
wise to consider other causes of the headache and 
use simple conservative measures to alleviate the 
symptoms, before applying alternative therapeutic 
options. 

Further reading
1. Steve Schwalbe. Pathophysiology and 
Management of Post-dural Puncture Headache: A 
Current Review. SOAP Fall 2000:19-22

2. Turnbull DK, Shepherd DB. Post-dural puncture 
headache: pathogenesis, prevention and treatment   
Br J Anaesth 2003; 91: 718–29 

references

1. Barker P. Headache after dural puncture. Anaesthesia 1989; 
44: 696–7

2. Flaatten H, Rodt S, Rosland J, Vamnes J. Postoperative 
headache in young patients after spinal anaesthesia. Anaesthesia 
1987; 42: 202–5 

3. Flaatten H, Rodt SA, Vamnes J, Rosland J, Wisborg T, Koller 
ME. Postdural puncture headache. A comparison between 26- and 
29-gauge needles in young patients. Anaesthesia 1989; 44: 147–9  

4. Geurts JW, Haanschoten MC, van Wijk RM, Kraak H, Besse TC. 
Post-dural puncture headache in young patients. A comparative 
study between the use of 0.52 mm (25-gauge) and 0.33 mm (29-
gauge) spinal needles. Acta Anaesthesiol Scand 1990; 34: 350–3  

5. Reynolds F. Dural puncture and headache. Br Med J 1993; 
306: 874–6 

6. Norris MC, Leighton BL, DeSimone CA. Needle bevel direction 
and headache after inadvertent dural puncture. Anesthesiology 
1989; 70: 729–31

7. Reynolds F, O‘Sullivan G. Lumbar puncture and headache. 
‘Atraumatic needle’ is a better term than ‘blunt needle’. Br Med J 
1998; 316: 1018

8. Costigan SN, Sprigge JS. Dural puncture: the patients’ 
perspective. A patient survey of cases at a DGH maternity unit 
1983–1993. Acta Anaesthesiol Scand 1996; 40: 710–14

9. Spriggs DA, Burn DJ, French J, Cartlidge NE, Bates D. Is bed 
rest useful after diagnostic lumbar puncture? Postgrad Med J 
1992; 68: 581–3

10. Handler CE, Smith FR, Perkin GD, Rose FC. Posture and 
lumbar puncture headache: a controlled trial in 50 patients. J R 
Soc Med 1982; 75: 404–7

11. Sechzer PH. Post-spinal anesthesia headache treated with 
caffeine. Evaluation with demand method. Part 2. Curr Ther Res 
1979; 26: 440–8

12. Sechzer PH, Abel L. Post-spinal anesthesia headache treated 
with caffeine. Evaluation with demand method. Part 1. Curr Ther 
Res 1978; 24: 307–12 

13. Tom DJ, Gulevich SJ, Shapiro HM, Heaton RK, Grant I. 
Epidural blood patch in the HIV-positive patient. Review of clinical 
experience. San Diego HIV Neurobehavioral Research Center. 
Anesthesiology 1992; 76: 943–7

14. Abouleish E, Vega S, Blendinger I, Tio TO. Long-term follow-up 
of epidural blood patch. Anesth Analg 1975; 54: 459–63

  

35


