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ABSTRACT

Background: Post spinal anesthesia headache (PSAH) is a headache occurring after
spinal anesthesia induction due to Dura and arachnoid puncture and has a significant
effect on the patients’ post operative well being.

Methods: We run a cross sectional descriptive study on patient under spinal
anesthesia that suffer from post spinal anesthesia headache parallel with a review on
observational and experimental studies in the medical databases of PubMed, Scopus,
Embase, Cochrane for preparing a strategy in prevention and treatment of post spinal
anesthesia headache. Aim of this study was adapting different treatment method and
prevention system of Post Spinal Anesthesia Headache (PSAH) according to our
facilities base on our observation and experiences.

Results: The overall incidence of post-Spinal Anesthesia headache has a very wide
range. Its incidence obtained 17.3% by spinal needle 25G Quincke in our observation.
Under hydration and tension headaches could be a factor influencing the incidence of
PSAH. Intravenous administration of caffeine may be effective for prophylaxis of
PSAH. Pregabalin has also been shown to alleviate PSAH. Drugs that have been used
to treat PSAH include caffeine, NSAIDs, vasopressin, hydrocortisone,
dexamethasone, theophylline, sumatriptan, gabapentin and adrenocorticotropic
hormone (ACTH).

Conclusion: A combination of keeping patients normovulemic during the spinal
anesthesia induction and prophylaxis prescription of caffeine and Dexamethone
before and; Aminophylline and NSAIDS after the procedure could have a main role
in keeping and treatment of the patient from PSAH.

he first accidental spinal anesthetic was delivered
by James Leonard Corning and the first spinal
anesthesia was done by August Bier on 1898.
Even at that time, he reported associated the leak of
cerebrospinal fluid (CSF) with post spinal headache [1-
3]. Post spinal anesthesia headache (PSAH) is a headache
occurring after spinal anesthesia induction due to dura
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and arachnoid puncture and has a significant effect on the
patients’ post operative well being [3-4]. PSAH also
called Post dural puncture headache (PDPH), post lumbar
puncture headache and in brief spinal headache [5-6].

We performed a review of experimental research and
observational studies on patient's surgery under spinal
anesthesia. We attempted to identify all relevant studies
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regardless of language or publication status. Search
strategies were developed from first PSAH report until
present time. We search main data base including, web of
science, web of knowledge, Scopus, pub med and
Cochrane Database initially. The Internet was searched
through public search engines such as Google Scholar for
relevant studies, and a reference list of available studies
was reviewed. Besides; we conduct a cross-sectional
descriptive-analytical study at the same time as our
review. Written consent form was signed and accepted by
all patients candidate for different types of surgeries
(General surgery, Neurosurgery, Orthopedic surgery,
urology and Obstetrics procedures) admitted to our
university affiliated hospitals whereas, spinal anesthesia
was considered as the preferred method of anesthesia.
About Eight hundred patients were enrolled during 27
months through simple random sampling method. The
study period extended from January, 2010, to march,
2012. Clinical anesthesia resident physicians at the I, 11
and Il levels performed spinal anesthesia under the
supervision of an expert senior Clinical anesthesia
resident physician also; the procedures were closely
supervised by an attending anesthesiologist. We applied
25-gauge Quincke as a cutting needle for induction of
spinal anesthesia. Postoperatively, all patients were
examined by a resident physician and interrogated for
headache and associated symptoms, such as low back
pain, neurological defects, nausea, vomiting, blurred
vision, and tinnitus. Patients with headache were
evaluated for pain intensity, duration of headache, related
symptoms, patients' preferential treatment of choice, and
their response to treatment.

Methods

The design of this study was a review of the literature
in the PubMed medical database, ISI, ISC, Scopus,
Embase, Cochrane besides, simultaneously We run a
cross sectional descriptive study on patient under spinal
anesthesia that suffer from post spinal anesthesia
headache. Aim of this study was adapting different
treatment method and prevention system of Post Spinal
Anesthesia Headache (PSAH) according to our facilities
base on our observation and experiences.

Definition: Post spinal anesthesia headache (PSAH) is
a bilateral headache that develops within 7 days after
surgery and disappears within 14 days and has a clear
relationship with the patient's position. Its diagnosis is
mainly based on the presence of a headache that is more
severe in sitting or standing position and decreases or
disappears in horizontal position. It is sometimes
associated with nausea, vomiting, and vision and hearing
problems, and is usually located in the forehead and
occipital regions and sometimes spreads to the neck and
shoulders [1, 3-7].

Jabbari et al.. Prevention and Treatment Strategies of PSAH

Diagnosis: Confirmation of PSAH is based on ruling
out other possible diagnosis. Top of the other headache
types which must be excluded in differential diagnosis
list are Meningitis, Tension headache, cluster headache,
neuralgia, Rebound headache (medication overuse
headache), Hangover, systemic hypertension, Cerebro
vascular accident ,intra cranial hemorrhage, Postpartum
cerebral angiopathy, Subdural Hematoma, Subarachnoid
Hemorrhage, intra cranial arterio-venus
malformation(AVM), Benign intra cranial hypertension,
Cortical or intracranial vein thrombosis, Space occupying
lesion, , Dehydration, Lactation Headache, Preeclampsia,
Caffeine withdrawal [1,2, 8-10].

Pathophysiology: The exact pathophysiology of PSAH
is unclear however, there is no doubt that dura and
arachnoid puncture initiates the syndrome. CSF leakage
appears to lead to PSAH by drilling away and reducing
CSF pressure. The widely accepted theory, which
explains the pathophysiology of PSAH, assumes
continuous CSF leakage through a hole created by a
spinal or epidural needle and a reduction in CSF volume
or pressure, or both, leading to changes in intracranial
contents and stretches Pain-sensitive structures. CSF loss
leads to a drop in intracranial pressure and a significant
reduction in CSF volume and pressure; however, the
relationship between lower CSF pressure and volume and
PSAH is unclear. CSF loss due to dura and arachnoid
puncture as trigger for producing the PSAH is not
disputed [1-3, 7].

One theory suggests that decreased CSF volume may
directly activate adenosine receptors, dilating cerebral
arteries and stretching pain-sensitive brain structures,
resulting in headaches after spinal anesthesia. [1-4, 7, 9].

The low volume of CSF drains the fluid-supporting
cushion of the brain and covers the meningeal arteries,
resulting in gravitational pull on pain-sensitive
intracranial structures, causing the classical headache,
which worsens in the patient's upright position and is
relieved while lying down. [1, 7, 11]

According to Monroe Kelly's hypothesis, exaggerated
cerebrovascular dilatation is one of the possibilities of
post-spinal anesthesia headache (PSAH). [1, 3, 11].
Hence, it concludes that a vasoconstrictor may alleviate
PDPH through a means other than replacement of lost
CSF volume or sealing of dural insult. [1, 12, 13]

Incidence: The estimated incidence of post-dural
puncture headache after dural puncture varies form 0.1-
36%, while it is about 3.1% by atraumatic spinal needle
25G Whitacre. 25G Quincke needle with a medium bevel
cutting is popular with widespread use and the incidence
of PDPH is about 25%, but its incidence obtained 17.3%
by spinal needle 25G Quincke in our observation. [1, 3-
7]

Outcome: PSAH is a self limiting complication of
spinal anesthesia. The onset of PSAH is usually after 24-
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48 hours and may be delayed for several days; Patients
should be warned before discharge, especially if they are
released immediately after the operation. The physician
usually expects the headache to go away within a few
days, but the longest reported headache after a lumbar
puncture lasted for 19 months. [1, 13]. Vandam and
Dripps reported that in 72% of patients, the headache
disappears within 7 days and in 87% within 6 months.
[14].

Prevention: Prevention of PSAH is aimed at limiting
the CSF leakage following a lumbar puncture. Prolonged
bed rest in the recumbent position following a spinal
anesthesia induction has been used to prevent PSAH.
However, multiple studies have suggested that there is no
benefit from this practice [15-16].

Based on their observations, some researchers believe
that; under hydration can be an effective factor in the
occurrence and development of PSAH [1, 17-19].
Maintaining the normovolemic status of the patient could
be a wise advice so; perispinal anesthesia induction,
prescription 3-5 mlit/kg isotonic serum for compensation
the vessel expansion due to sympathic block after spinal
anesthesia is recommendable [5, 17-19].

One recent study suggested that intravenous
administration of caffeine may be effective for
prophylaxis of PSAH [1,19].

Recently; Alpha2-delta type voltage-dependent
calcium channels have become a prevention and
treatment target for some chronic pain conditions such as
PSAH [20-24]. Taylor mentioned that connection to
alpha2-delta type voltage- dependent calcium channels is
necessary and sufficient for the analgesic effects of
Gabapentin and Pregabalin [25]. In addition to chronic
pain, migraine and PSAH has also been shown to be
alleviated by pregabalin [26-27]. The time to reach the
maximum plasma concentration is 2 or 3 hours for
Gabapentin and one hour for Pregabalin, therefore, for
prophylactic purposes, they should be prescribed 2-3
hours before induction of spinal anesthesia. [28].

Treatment: Post spinal anesthesia headache (PSAH)
treatment depends upon its severity. PSAH could be
classified into three groups respect to its severity. Slight
and tolerable headache (49%) does not conflict with the
normal activities of patients, moderate headache (35%) is
so annoying that it causes periodic returns to recumbence
for pain relief and back to normal state and more; severe
headache (15%) which is so painful that the patient
cannot sit long enough to eat. [29-30] Generally, PSAH
is initially treated conservatively with prescription
caffeine, analgesics and bed rest. Although, under
hydration is to be avoided in such patients, we do not
recommend over hydration because Increased oral fluid
intake does not increase CSF production. Recently,
intravenous fluid use has been questioned. Taking
appropriate volume of fluids orally is a logical advice

247

because of the self-limiting nature of PSPH. Bed rest as a
part of PSAH treatment is a logical advice because it
temporarily relieves the symptoms. Analgesics, possibly
in combination with sedatives, can reduce the symptoms
of mild to moderate PSAH while not influencing the
physiological course of the dura mater injeries [31-33].

Some studies and a few case reports have suggested
oral or intravenous caffeine as a treatment option,
although recurrence of headache after caffeine treatment
is frequent. Regarding the treatment of patients with
PSAH, some authors state that there is no rational
pharmacological reason for caffeine as an analgesic agent
for PSPH. The number of these studies is small, small in
sample size, weak in method or defective however, no
well-designed, adequately powered, randomized clinical
trials or experimental studies have been conducted to
demonstrate the effect of caffeine [1, 2, 34]. Recent
studies, however, have concluded that caffeine is
effective in treating PSAH and reduces the proportion of
participants with persistent PSAH and the need for
additional interventions treatment compared with
placebo. [35-37]. According to our review on article we
could summarized that Caffeine as cerebral
vasoconstrictor, has been applied successfully for PSAH
treatment, but the effects appear to be transient. This
method is less invasive than the remaining treatments.
Caffeine sodium benzoate treatment is 70 to 80%
effective. This treatment contains 500 mg of caffeine
sodium benzoate in 1 liter of ringer solution for 1 hour.
[35-39]. Caffeine therapy seems to be more effective
when the headache is caused by smaller needles rather
than larger ones. One of the collateral effect of caffeine
treatment is that patients may feel anxious and Sleep
deprivation. Convulsions and cardiac arrhythmias have
been reported after caffeine prescription. [19, 39 ,40]

Pain severity scores after PSAH appearance is lower
when theophylline, gabapentin and hydrocortisone or
dexamethasone were prescribed. Medications used to
treat PSAH include: caffeine, NSAIDs, vasopressin,
hydrocortisone, dexamethasone, theophylline,
sumatriptan, gabapentin and  adrenocorticotropic
hormone (ACTH). Theophylline, which is a cerebral
vasoconstrictor may be useful in the pharmacologic
treatment of PSAH [1, 4, 19, 40].

Cosyntropin (Cortrosyn) is a synthetic derivative of the
adrenocorticotropic hormone (ACTH) used in the ACTH
stimulation test to evaluate and diagnose cortisol
disorders in internal medicine. [29, 30]. ACTH has
likewise been anecdotally reported as a treatment of
PSAH [23,41].

Sumatriptan is a synthetic drug belonging to the triptan
class that is used to treat migraines and cluster headaches.
Sumatriptan is structurally similar to serotonin (5HT),
and is a 5-HT receptor agonist; [30, 42] has been applied
in the treatment of PSAH, although not all studies support
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this prescription [43-45]. There are specific subtypes of
receptors that it activates in the arteries and veins of the
skull, and activation of these receptors causes vascular
contraction. Sumatriptan, which acts as an agonist in
these receptors, reduces migraine-related vascular
inflammation and cluster headaches. It seems that it has
a similar effect on PSAH. It is routinely used to treat
migraine headaches. There is no linear and direct
relationship between sumatriptan blood concentration
and its anti-migraine effect [29, 42-45].

Pregabalin is a pharmacological product that exerts
antiepileptic, anxiolytic and analgesic effects. It acts by
slowing down impulses in the neurons that cause seizures
besides affects chemicals in the brain that send pain
signals [46]. Pregabalin, a voltage-dependent calcium
channel ligand of the alpha2-delta, reduces calcium
influx at nerve endings and reduces the release of
glutamate, substance P, and norepinephrine at synapses.
[28,30, 47-48]. No detailed study has been performed on
the effect of pregabalin on PSAH, but gabapentin, which
is structurally similar to pregabalin and is also a ligand
for alpha 2 delta-sensitive calcium channels, has been
reported to be effective. [49-50]. Pregabalin and
Gabapentin  may alter the release of several
neurotransmitters, including noradrenaline, glycine,
substance P, glutamate and the peptide of the calcitonin
gene [51-52]. A clinical trial on patients who suffered
from post spinal headache shown the useful effect of
pergabaline (150-300 mg/day) on PSAH management.
The need for nonsteroidal anti-inflammatory drugs
(NSAIDs) was significantly reduced in patients treated
with pregabalin, so they concluded that pregabalin is a
promising drug for the management of PSAH. [53].

Mirtazapine (30 mg PO bedtimes continued 3 days) as
a prophylactic treatment for migraine headache; used for
treatment of headache following spinal anesthesia
induction. Activation of 5-HT1 receptors by Mirtazapine
possibly treats PSAH by constriction of dilated cerebral
vessels. It might act as a 5-HT2 and 5-HT3 receptor
antagonist and potentiate endogenous opioid systems
[54-56].

The concept of the epidural blood patch (EBP) was
developed after the observation made on patients who
had “bloody tap”, who had a low incidence of headache.
The EBP was first described more than 40 years ago by
Gormley and it continues to be the most effective
treatment of PSAH [55-56]. When blood enters the
epidural space, it clots and closes the hole, thus
preventing further CSF leakage. It was noted that after
the treatment of blood patch, the symptoms disappeared
quickly, which cannot be explained simply by the effect
of sealing on the hole. Recommended amounts range
from 2 ml to 20 ml, with recent studies suggests for using
larger amounts. The presence of fever, local infection in
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the lumbar region and hemeostasis disorder are the main
contraindications to this method [30, 44,57-58].

Although early reports suggested immediate and
permanent cure of PSAH after an EBP and its safety and
efficacy have been documented more than 90% per EBP
[59]; It has recently been suggested that the overall
success rate is approximately 75% and the effect of EBP
is reduced if the dural puncture is caused by a large
needle. The success of an EBP is probably not as simple
as the clotted blood obstructing the dural tear because;
CSF volume replacement is not rapid but headache
resolve almost immediately after blood patch procedure
[60-61].

The patient is asked to lie down on his side in a curled-
up position and using a proper aseptic technique, an
epidural needle is inserted into the epidural space of the
lumbar region. Then; about 20-30 ml of blood is taken
from a large vein and is immediately but slowly injected
into the epidural space through an epidural needle. As
blood will distribute into the epidural space through few
spinal segments superiorly and inferiorly, it is not
necessary to introduce the blood into the exact location at
which the dura matter was punctured. After the
procedure, the patient is asked to lie on her back for 1 to
2 hours and then could move. If it could not resolve the
symptoms on the first try, it could be repeated [56,60-62].

It has been found that the success rate will decrease if
blood patch is performed after the first 24 hours of lumbar
puncture and PDPH onset. This could be because a large
amount of CSF leaks out during the first 24 hours, which
could interfere with blood clotting. Successful
application of spinal anesthesia necessitates the early use
of epidural blood patching (EBP) when indicated so,
some investigatore recommended an EBP as early
treatment of PSAH if the resources are available, and
considered it as an appropriate treatment modality for
pharmacologic treatment failures. [1,56 ,60-63].

Epidural saline patch considered as an alternative for
EBP. It means isotonic saline injection into the epidural
space after lumbar puncture. Epidural saline patch
brought the concept of possible compression of the thecal
sac space with presumed increase in subarachnoid
pressure owing to the volume of isotonic saline
introduced [12,63].

Epidural dextran 40 has not been studied for the
treatment of PSAH, carefully. In a study on 56 patients
with PSAH who did not respond to common treatment,
including epidural blood patches, headache relief was
obtained in all patients within 24 hours after injection
with 20 ml of dextran40 in epidural space [64].

Closing the dorsal tear through surgery is the last
classic treatment if other treatments have failed [63].

Despite the few anesthesiologists are proficient and
skilled in acupuncture, there are reports of its successful
use. When the patient is not ready to accept EBP, it can
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be used to treat PSPH. It seen that, Analgesia is achieved
by increasing the pain threshold [65-66].

Conclusion

It is important knowing all the variables resulting in an
increased incidence of PSAH and its conservative
palliative treatment, as well as understanding how and
when carry out the invasive methods for PSAH treatment
[57].

In addition to traditional prescription, new
pharmacological treatments and invasive treatment
methods are used for the management of established
PSAH [12,58,68] however, current treatments are
sometimes inadequate and recovery may be temporary
with side effects. [38,67,69-71]. Therefore, to avoid the
need for more invasive methods that require special
techniques and experience, guidance for a systematic
approach to the management of pharmacological and
invasive PSAH treatment is essential.

High risk group for PSAH such young pregnant women
with past history of chronic headache and a low body
mass index could be protecting by prescription adequate
dose of Benzodiazpine and Propranolol (non selective
beta blocker) as appropriate.

Prescription of Hydroxyzine (25mg), Diazepam (5mg)
and Propranolo (20mg) as premedication 4-6 hours
before operation had a considerable effect on incidence
of PSAH, base on our observation. We do not prescribe
Gabapentin or pregabalin for prevention of PSAH
routinely but in patient with positive past history for sever
PSAH they could be an alternative effective option.

We find out patient who have unstable and fluctuated
hemodynamic parameter after spinal anesthesia induction
are more predispose to PSAH than other and incidence of
PSAH in patient who received prophylactic Ephedrine
(5mg 1-2 minutes before procedure) is lower than other,
although we could not found any supportive study in the
literatures but we could explain this finding base on
pathophysiology of PSAH and pharmacological effect of
Ephedrine. Perhaps, VVasoconstrictor effect of Ephedrine
restricted the PSAH progression.

Based on our experience, if patients who suffer from
post spinal anesthesia maintained NPO due to their
medical problem or under lying disease; we
recommended 10% added to their serum maintenance if
it is not contraindicated. Intra venous fluid of choice is
normal saline. In hypertensive patients or patient who
prescribed diuretic, half saline could be a wise choice and
if patient have vomiting as associated symptom of PSAH,
we recommend lactated ringer.

We prescribed a single dose 8mg Dexamethosone
intravenously as antiemetic and anti inflammatory drug
to reduce inflammation in arachnoid and dura fiber and
decrease in cytotoxine release which identified trigger of
headache.
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Caffeine apparently acts as a cerebrovascular
constrictor by blocking adenosine receptors, which is
involved in the pathogenesis of headache after spinal
anesthesia. Caffeine is available orally (Nawafen) which
is well tolerated and absorbed besides the maximum
amount of serum blood concentration is obtained in 30
minutes. Novafen capsule that is combination of 325mg
Acetaminophen, 200mg Ibuprifen plus 40mg caffeine is
another first line drug.

We recommended that patients who suffer from PSAH
be medically managed with either Novafen
(Acetamonophen, Ibuprofen, cofffeine) and
methilgezantin including Theophylline or Aminophylline
and corticosteroid like Dexamethasone, Hydrocortisone
or Methyprednisolone in the first line.

Gabapentin, pregabalin and sumatriptan could be
considered as second line in pharmacological treatment
of PSAH; but we do not prescribe each of them as a sole
agent. Their Combination by the first line drug used for
severs PSAH.

We do not have experience for mirtazapine and ACTH
(cosyntropin) prescription and their efficacy.

Although, none of our patients needed blood epidural
patch (BEP), it could be a logical advice as a third and
end line treatment of PSAH. We do not consider BEP for
prevention of PSAH or as a pioneer in PSAH therapy.

Authors want to emphasize that their conclusions
should be interpreted due to lack of sufficient information
needed to allow comparison our finding to similar
domestic and international investigations and insufficient
patients follow up as participants who belong to middle
or low socio economic level was uncooperative besides.
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