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Abstract
Post dural puncture headache (PDPH) is a complication occurred after the intervention to investigate cerebrospinal fluid
by neurologist or to spinal or epidural anesthesia by anesthetist. Because of quality of patients’ life is deteriorated by it, It
must be well known and treated. In this manuscript, pathophysiology, incidence, risk factors and treatment of PDPH were
briefly summarized.
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Introduction
Surgical intervention under general anesthesia may lead to
extension of hospital stay result in labour loss and increase of
health-care cost. Therefore neuroaxial blocks gain widespread use
in nowadays. However, post dural puncture headache (PDPH) is
one of the most important complications of neuroaxial block.
It may also occur after the dural ponction for microbiological or
biochemical investigation of cerebrospinal fluid (CSF). It is well
known phenomenon more than a century that it is occurred by
puncture of dura mater after spinal or epidural intervention. It
was described after the first spinal anesthesia by August Bier at
1898 [1]. There were a lot case reports and clinical studies in the
literature aimed to investigate and discuss PDPH from that time
[2-4].

Pathophysiology of PDPH
Although PDPH is well known and well described for years
the main mechanism caused PDPH is controversial. There are
several mechanisms presented for PDPH. The CSF leakage
through the puncture of dura mater after the intervention is held
responsible of it. Large volume of CSF leakage via dural puncture
leads to decrease of intracranial pressure causing arteriolar and
venous dilatation of cerebral vessels. Moreover CSF leakage may

result in distension on pain sensitive structure in cranium. As a
consequence of these events typical PDPH may occur in patients
who were exposed neuroaxial intervention [5-7].

Incidence of PDPH
While the PDPH incidence was 66% at first application, nowadays
it is decreased to 3% in experienced hands with modern needle
[8]. In an article it was stated that experience is very important and
the PDPH incidence is 0.16-1.3% in practical users [9].

Risk factors for PDPH
Some factors were described for PDPH (Table 1). Major Risk
factors for PDPH include female gender, young age, low body
mass index and history of prior PDPH [10].
Gender
Female gender is blamed as an important risk factor for PDPH
[8, 10, 11]. However, it was stated that this is not wholly true and
it hasn’t be supported with clinical study. As the female patients is
more exposed to neuroaxial block the incidence of PDPH seem
higher in this population [6].
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Table 1. Risk factors for PDPH.
-   Gender
-   Age
-   Body mass index
-   Former PDPH history
-   Experience of practitioner
-   Needle size type and design
Age
The patients between 18-30 years old are inclined to PDPH and
PDPH incidence is decreased in elderly patients [6, 10, 12-15].
It was state that PDPH incidence is higher especially in young
female patients due to increased fiber elasticity of dura mater [12].
Body mass index (BMI)
Increased BMI are related to lower incidence of PDPH [10, 13,
16]. Higher intraabdominal pressure leads to increased pressure
on dependent epidural vein. Thus, this event causes a protection
to CSF leakage through dural puncture.
Former PDPH history
It was stated that PDPH likelihood is increased in patients
experienced PDPH formerly [10, 13].
Migraine and Similar Headache
Patients with chronic headaches were reported to be more likely
to PDPH.
Experience of Practitioner
The experience of the users is very important in regional
anesthesia or dural puncture for CSF analyzing. The intervention
can be done successfully with more less attempt in skilled hands.
Increased attempt and ponction are related to increased PDPH
likelihood. Accidental dural puncture during epidural intervention
is also related to increased PDPH likelihood [9].
Needle Characteristic
Needle size, type and design have become essential research on
studies aimed to investigate PDPH. The radius and sharpness
of the needle, the place of the hole upon the needle etc were
investigated since the first neuroaxial block.
Quincke type needle has cutter surface and midline hole. It is
generally known as a standard needle and has widespread use [8].
It was stated that the sharpness surface of the Quincke needle
cut the dural fiber during the neuroaxial intervention and lead to
more CSF leakage. However, it was also stated that blunt ended
needle doesn’t cause trauma on the dural fiber and then lead to
more less PDPH [17].
Pencil point needle was produced and presented for use in the
later years. There two type atraumatic pencil point needle in the

use nowadays: Whitacre and Sprotte. The tip of the Whitacre
needle is diamond shaped. The hole of the needle is located
1mm from the tip of the needle. The tip of the Sprotte needle
is conical, however, the other properties of this needle is similar
with Whitacre type needle. As the hole of pencil point needle
located behind the tip of the needle, it is needed to push forward
for obtain CSF. It was reported that pencil point needle cause
paresthesia arising from neuronal damage [18]. Therefore,
atraucan needle was introduced to use. The hole of the needle is
located the tip of the needle.
PDPH incidence may vary according to needle type. The
widespread opinion is PDPH incidence is less the others. It was
stated that as the pencil point needle has not transvers tip it isn’t
cut the longitudinal dural fibers [19, 20]. Ross et al., reported that
PDPH incidence with the use of Sprotte needle is less frequently
seen than those with Quincke needle [21]. Similarly, Buettner et al.,
stated at the end of their study that PDPH incidence with the use
of Whitacre needle is less frequently seen than those with Quincke
needle [22]. Santanen et al., reported that PDPH incidence with
the use of 27 gauge Whitacre needle is less frequently seen than
those with the same radius Quincke needle [23].
Despite the presence of a number of publications reporting that
pencil point needles causes less PDPH because the needles did not
cut dural fibers, Reina et al., examined the fibers with microscopic
dissection in cadavers and reported that the dural fibers were
not place longitudinally and parallel [24]. It was demonstrated
that pencil point needles performed more traumatic file than
quincke needles’ in electron microscopic investigation [25]. The
less incidence of PDPH with pencil point needles despite greater
trauma has been explained by the fact that the pencil point needles
leads to irregularly tear in the dura mater causing inflammatory
reaction that prevents the CSF leakage.
One of the most important factors affecting the incidence of
PDPH is the diameter of the needle used. The PDPH incidence
is increase when the larger needle is used [7, 8, 26]. Kang et
al., found less PDPH with smaller gauge needle in their study
compared 26 and 27-gauge Quincke needles [27]. On the other
hand it was stated that the success rate of neuroaxial block is
decreased due to technical problems [28, 29].
The aspect of the needle may affect incidence of the PDPH. It
was stated that the incidence is less encountered by paramedian
approach [19, 30, 31]. Moreover, Flaatten et al., found that PDPH
risk is decreased when the needle is used parallel to longitudinally
axis of vertebral column [32].
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Clinic Course of PDPH

Caffeine and Sumatriptan

PDPH is generally occurred in a week after the intervention,
although it may be occurred in time letter than expected [33].
PDPH is described as an obtuse pain in localized generally frontal
and occipital region of the head, less often in neck and shoulder.
Nausea, vomiting, visual and aural disorders, dizziness and neck
stiffness may accompany with PDPH. All of these symptoms
are generally disappeared within two weeks. The International
Headache Society described PDPH as a bilateral pain started
within 7 days after the intervention and disappeared within
14 days [5]. The headache typically worsens within the 15 min
of assuming the upright position, improves within 30 min of
resuming the recumbent position [5, 33].

It was demonstrated that caffeine cause vasoconstriction of
intracerebral vessels and reduce cerebral blood flow and the
attenuate of PDPH [41-43]. Similarly, sumatriptan, 5-HT receptor
antagonist, also provide benefit with the same mechanism for
patients with PDPH [44-46]. On the other hand, it was stated that
methyl ergonovine [47], cosyntropine [48] and dexamethasone
[49] may be helpful for PDPH.

Treatment of PDPH
Treatment of PDPH is generally easy despite severe clinical
course. It was stated that PDPH can be disappeared within six
weeks without medical treatment [34, 35]. However, increased
consciousness about PDPH makes possible raised patients be
admitted to hospital for treatment.
Paramedical Treatment
Symptomatic and supportive treatment is mostly first choice for
PDPH. Bed rest is described as a “sine qua non” among these
supportive therapies. The aim of the bed rest is to reduce CSF
leakage via dural puncture arising from gravity. However, it was
asserted that bed rest isn’t serve a healing for PDPH patients
[36, 37]. Moreover, it was claimed that bed rest after the surgical
operation lead to worsening in special patients group [38].
Therefore, bed rest was described as supportive, not protective,
therapy after occurring the PDPH [13]. Another paramedical
therapy is about strict abdominal roller bandage and patient’s
position.
Intra abdominal pressure is decanted to epidural space via epidural
vein related abdominal vein with the use of strict abdominal
roller bandage. Thus, increased epidural pressure reduces the CSF
leakage leading to attenuate the PDPH [39]. Similar mechanism
is deemed for prone position, however, this theory hasn’t been
confirmed with clinical study [40].
Medical Treatment
The aim of medical treatment is completion of reduced volume
of CSF, prevention of secondary cerebral vasodilatation arising
from CSF leakage and restoration of dural puncture. Orally or
intravenous fluid replacement are good for patients with PDPH.
It is thought that increased intravenous volume enable more
production of CSF.
Crystalloid and Colloid Fluid Treatment
The aim of this treatment is to increase intravenous volume
enabling produce CSF. Isotonic saline or the other simple
crystalloids are the most using fluids. Gelatin or starch based
colloid are alternative option for intravenous fluid treatment of
PDPH.

Epidural Blood Patch (EBP)
This technic was described a half century ago [50]. The patient’s
own blood is obtained from the patient’s arm and then it is injected
to epidural space on the same epidural level. Thus, clotting the
blood in front of the dural puncture prevent CSF leakage. The
amount of the blood should be 20-30 ml approximately [51].
Epidural Fluid Treatment
Epidural fluid can be used as an alternative treatment if
autologous blood patch is contraindicated [52, 53]. As the colloid
fluid is more viscos, reabsorbtion of it from the epidural space
is delayed. It causes a greater and longer compression, enabling
closure of the dural tap [54].

Conclusion
As the PDPH is one of the most frequently complication of
the neuroaxial intervention and make worse the patient’s clinical
condition, it should be realized and these patients should be
monitored closely.
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