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Sphenopalatine ganglion block for relieving postdural 
puncture headache: technique and mechanism of action of 

block with a narrative review of efficacy
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The sphenopalatine ganglion (SPG) is a parasympathetic ganglion, located in the pterygopalatine fossa. The 
SPG block has been used for a long time for treating headaches of varying etiologies. For anesthesiologists, 
treating postdural puncture headaches (PDPH) has always been challenging. The epidural block patch (EBP) 
was the only option until researchers explored the role of the SPG block as a relatively simple and effective 
way to treat PDPH. Also, since the existing evidence proving the efficacy of the SPG block in PDPH is scarce, 
the block cannot be offered to all patients. EBP can be still considered if an SPG block is not able to alleviate 
pain due to PDPH. (Korean J Pain 2017; 30: 93-7)
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INTRODUCTION

Management of postdural puncture headache (PDPH) 

has always been challenging for anesthesiologists. PDPH 

not only increases the misery of the patient, but the length 

of stay and overall cost of treatment in the hospital also 

increases. Although the EBP is an effective way of treating 

the problem, the procedure itself could cause another in-

advertent dural puncture (DP). Moreover, sometimes pa-

tients need to have a second EBP, if the first one is not 

completely effective. This can be difficult to explain to the 

patient who has already suffered a lot. 

Recently, the sphenopalatine ganglion block has been 

successfully used in patients with PDPHs, although fewer 

patients were offered this block. If further prospective 

studies are able to establish its efficacy, patients would be 

benefited by early recovery and less suffering.

MAIN BODY

1. The problem of PDPH

PDPH is a distressing complication that occurs due to 
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Fig. 1. Sphenopalatine ganglion as seen in pterygopalatine
fossa through pterygomaxillary fissure (Source: Khonsary 
SA, Ma Q, Villablanca P, Emerson J, Malkasian D. Clinical 
functional anatomy of the pterygopalatine ganglion, cephalgia
and related dysautonomias: a review. Surg Neurol Int 2013;
4: S422-8).

inadvertent DP while locating the epidural space with a 

Tuohy’s needle. PDPH can also occur after an intentional 

dural puncture while performing a spinal anesthetic for 

lower abdominal surgeries, diagnostic or therapeutic lum-

bar punctures, or intrathecal anticancer drug or antibiotics 

injections. 

The incidence and severity of PDPH is influenced by 

the types of needle (Whitacre spinal needle or Tuohy’s epi-

dural needle), multiple attempts, or in working with ob-

stetric patients [1].

An autologous EBP is the gold standard for treating 

PDPH when the headache is persistent even after con-

servative management such as supine position, hydration, 

an abdominal binder, analgesics, caffeine, sumatriptan, 

and laxatives. Use of the prophylactic EBP in patients who 

have a DP is not recommended [2]. EBP has a success rate 

of around 75% in relieving PDPH [3]. 

In a few patients, a second EBP is required, if pain 

relief is not adequate after the first EBP. Problems with 

using the EBP include chances of another possible DP, in-

fection, and neurological complications in some rare 

situations. It is also more difficult to convince the patient 

and family members to accept a second EBP. 

Complications like meningitis, arachnoiditis, seizures, 

loss of hearing or vision, radicular pain, and neural deficits 

have also been reported after an EBP [4]. 

2. Relevant anatomy and the role of the sphenopalatine 

ganglion

The sphenopalatine ganglion (SPG) is a triangu-

lar-shaped parasympathetic ganglion, located superficially 

in the pterygopalatine fossa, posterior to the middle nasal 

turbinate, and anterior to the pterygoid canal (Fig. 1). It 

is also referred to as the pterygopalatine ganglion, Meckel’s 

ganglion, or the nasal ganglion. It is about 5 mm in size 

[5]. There is a 1 to 1.5 mm-thick layer of connective tissue 

and mucous membrane surrounding the ganglion, so the 

drug enters well by a topical application or by injection. 

The lacrimal gland, glands of the nasal cavity, paranasal 

sinuses, palate, and upper pharynx receive fibers from the 

SPG. It is referred to as a parasympathetic ganglion be-

cause only the pre-ganglionic parasympathetic axons 

synapse within the ganglion. Post-ganglionic sympathetic 

neurons, along with somatic sensory afferent branches of 

the maxillary division of the trigeminal nerve, also pass 

through the ganglion. Postganglionic parasympathetic, 

sympathetic neurons, and the somatic sensory afferents 

can all be blocked by an SPG block. 

Thus, essentially, the SPG is a junction which has 

sympathetic, parasympathetic, and sensory innervation 

overlapping in a minute area [6]. This could be the reason 

behind the fact that the block diffuses the conduction of 

pain due to several etiologies. 

The preganglionic parasympathetic neurons originate 

from the superior salivatory nucleus located in the pons 

through the nervous intermedius of the facial nerve. The 

preganglionic sympathetic neurons start from the inter-

mediate horn of spinal gray matter of the spinal cord situ-

ated at the first thoracic vertebrae (T1), ascending the 

cervical sympathetic trunk to the superior cervical gan-

glion to synapse with the postganglionic neurons. The 

postganglionic fibers follow along the internal carotid ar-

tery and enter the skull as the deep petrosal nerve (DPN). 

3. Indications for SPG block

An SPG block is indicated in acute and chronic fa-

cial/head pain like cluster headaches, trigeminal neuralgia, 

temporomandibular joint pain, postherpetic neuralgia, 

Sluder’s neuralgia, paroxysmal hemicranias, atypical facial 

pain, pain due to head and neck cancer, complex regional 
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Fig. 2. Components of sphenopalatine ganglion block. Fig. 3. Technique of sphenopalatine ganglion block.

pain syndrome (CRPS) I and II, and vasomotor rhinitis. The 

block is used for surgical anesthesia and post-operative 

analgesia in oral and maxillofacial surgery done without 

general anesthesia under the fluoroscope [7]. 

There are trans-nasal, trans-oral, sub-zygomatic, 

and lateral infratemporal approaches. The ganglion can be 

identified by injecting radiopaque contrast medium. Further 

treatments, such as an SPG block with local anesthetics, 

radiofrequency ablation, or stereotactic radiosurgery, should 

be decided after identification of the SPG [8].

4. Mechanism of action (Fig. 2)

According to the Monro-Kellie doctrine or hypothesis, 

the sum of the volumes of the brain, cerebrospinal fluid 

(CSF), and blood in the intracranial compartment remains 

constant [9]. This means if the volume of one constituent 

reduces, the volume of another constituent increases to 

maintain an equilibrium and vice versa. 

After a DP, the CSF is continuously lost. In such a sit-

uation, the intracranial volume is restored by compensa-

tory vasodilatation, because it is not possible for the brain 

to swell to restore the normal volume. This vasodilatation 

is responsible for the excruciating headache after a DP. 

One of the contributors to this vasodilatation is mediated 

by parasympathetic activity by the neurons which have 

synapses in the SPG. This is how an SPG block helps in 

alleviating a headache which is mediated by the neurons 

in the SPG [10]. 

The parasympathetic activity is blocked which inhibits 

the cerebral vasodilatation. The vasodilatation occurs to 

restore intracranial volume. However, the blood flow does 

not stop after optimally filling the cranial cavity. The ex-

cruciating headache is the result of uncontrolled vaso-

dilatation. By attenuating this with a sphenopalatine gan-

glion block, the vasodilatation is addressed, and the pa-

tient also receives symptomatic relief.

5. Technique (Fig. 3)

The approaches practiced by pain physicians are not 

only invasive, but also necessary training for use of fluo-

roscopy, the operation room, and sedation in some pa-

tients to facilitate the procedure. The SPG block practiced 

for PDPH is simple, and therefore, it can be done bedside 

in wards, or in the out-patient department, and does not 

need fluoroscopy or an operating room. 

The patient needs to be in a supine position with the 

neck extended. The extension can be facilitated with a pil-

low or a folded sheet under both shoulders. A long applica-

tor with a cotton swab at the tip is soaked with 2%-4% 

lidocaine or viscous lidocaine. It is then inserted parallel 

to the floor of the nose until resistance is encountered. 

The swab will be at the posterior pharyngeal wall superior 

to the middle turbinate. The applicator should be retained 

in the nostril for 5-10 minutes and then removed. The pro-

cedure is similarly repeated in the other nostril. The swab 

does not come into direct contact with the ganglion, how-

ever the local anesthetic infiltrates around it in that posi-

tion [11]. The connective tissue and mucous membrane 

covering facilitates the spread and penetration of the drug.

6. Present evidence

The evidence available which can highlight the efficacy 

of the SPG block for relieving PDPH is limited, and is avail-

able in the form of case reports and case series. The first 

published paper describing the use of the SPG block for 

management of PDPH was by Cohen et al. [12] in 2009. 

However, the suggestion was made by the same author in 
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a correspondence published in 2001, were they used the 

block in 22 parturients who had tension headaches, mi-

graines, low backaches, and neck pain, and it was found 

to be effective. After this experience, Cohen et al. [12] 

suggested use of the SPG block in PDPH in that 

correspondence. 

Eight years later, in 2009, Cohen et al. [13] published 

their experience with 13 parturients with moderate to se-

vere PDPH who were treated with SPG blocks. Out of 13, 

11 patients had good pain relief and did not require an EBP, 

while the remaining 2 patients were relieved only after an 

EBP.

Patel et al. [14] presented the retrospective data of 72 

patients collected over 17 years in the form of a poster. 

They divided the 72 patients who had PDPH into 2 groups. 

The 33 patients in one group received an SPG block and 

the 39 patients in second group received EBP. They fol-

lowed up the patients in both groups after the intervention 

at 30 m, 1 h, 24 h, 48 h, and 1 week. At the end of 1 

h, the SPB block patients had good pain relief compared 

to the EBP group. However, after 24 hours there was no 

significant difference observed in either group. More com-

plications were observed in the EBP group. 

Kent and Mehaffey [15] performed SPG blocks in 3 pa-

tients with confirmed PDPH in the emergency room using 

2% viscous lidocaine. All 3 patients had good relief after 

the intervention. The authors suggested that the procedure 

can be safely and accurately performed in the emergency 

room which will reduce the visit time, provide good pain 

relief, and the EBP can be deferred. Recently, Kent and 

Mehaffey [16] published their experience with 3 parturients 

diagnosed with PDPH who were offered an SPG block 

trans-nasally. All 3 patients had good pain relief and none 

of them required an EBP.

CONCLUSIONS

The SPG block appears to be a simple, minimally in-

vasive block which can be done bedside. If successful, the 

patient does not need an EBP which is an established mo-

dality with a high success rate for managing PDPH. 

However, the data available is scarce at the moment. Lot 

of prospective studies done earlier have established the ef-

ficacy of the SPG block by several approaches for head-

aches of varied etiology. But before declaring the SPG 

block to be superior to the time-tested EBP, we need to 

have more data on successfully treated patients. 

However, after reviewing the available evidence, it ap-

pears that we can offer the SPG block to all patients diag-

nosed with moderate to severe PDPH. If the block is in-

effective in alleviating pain, an EBP can be planned. 

Clinicians should continue ongoing supportive management 

after performing the SPG block. 
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