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Learning Objectives

• Identify The possible role of SPG in PDPH

• Apprehend Potential mechanisms of action

• Develop a shared decision approach where patients with high-risk 
for PDPH and/or EBP might require a different pathway



Innervation of the posterior cranial fossa dura
• Hypoglossal nerve
• recurrent branches of the Vagus nerve
• branches of the Sympathetic trunk
• Branches  from the upper three cervical spinal nerves      
(C1–C3).

The cranial dura mater contains extensive sympathetic 
innervation
• originate from the superior cervical ganglion 
• innervate the SSS 
• play a role in vasoconstriction of the arteries within the 
dura 
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The Cerebral Circulation.
Cipolla MJ. San Rafael (CA): Morgan & Claypool Life Sciences; 2009

Sympathetic: arises from the SCG 
• Primary neurotransmitters: norepinephrine, neuropeptide Y 
• Role: extend the upper limit of autoregulation and protect 

against increases in venous pressure, disruption of the BBB.

Parasympathetic: arises mainly from the OG and SPG
• Primary neurotransmitters: acetylcholine, vasoactive 

intestinal peptide, nitric oxide.
• Role: potent vasodilator effects on cerebral arteries and 

increases cerebral blood flow. Nitric oxide shifts the 
autoregulatory curve to the lower range of pressures and 
has a protective role during cerebral ischemia to increase 
cerebral blood flow.

Trigeminal innervation arises from the TG 
• Primary neurotransmitters:
substance P, calcitonin gene-related peptide, neurokinin-A 

Perivascular Innervation
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Parasympathetic Interventions

• SSN à Facial nerve (CN VII) à SPG 

• ISN à Glossopharyngeal nerve (CN IX) à Otic ganglion

• Vagal Nerve (CN X)



(New York Medical Journal)

JC DEVOGHEL. 

Cluster headache and sphenopalatine block.
Acta Anaesthesiol Belg. 1981;32(1):101-7.

N=120 patients; 85% with relief (…but recurrence)

SPG & 
Headaches
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SPG activation provokes cluster-like attacks

Cephalalgia July 2013 33: 831-841

double-blind randomized cross-over study, seven CH patients implanted with an 
SPG neurostimulator were randomly allocated to receive HF or LF stimulation for 
3 min on 2 separate days. 

LF SPG stimulation may induce cluster-like attacks with autonomic features, 
which can subsequently be treated by HF SPG stimulation. 

Efferent parasympathetic outflow from the SPG may initiate autonomic symptoms 
and activate trigeminovascular sensory afferents, which may initiate the onset of 
pain associated with CH.



How I do it?



@NarouzeMD



Gibelli, D., Cellina, M., Gibelli, S. et al. Surg Radiol Anat (2019) 41: 523. https://doi.org/10.1007/s00276-018-2153-7
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RAPM. March 2021

@NarouzeMD





INCORRECT  TECHNIQUE







Work in progress
Courtesy of Dr. Sergi Boada Pie

@sebopi



Outcome?







Sphenopalatine ganglion block with local 
anesthetic INLA had no statistically 
significant effect on pain intensity after 30 
min compared with placebo. 

However, pain was reduced and EBP was 
avoided in 50% patients of both groups!

This suggests a major effect not necessarily 
attributable to local anesthetics.

@NarouzeMD



• Although most retrospective studies have 
demonstrated effectiveness of SPG block against 
PDPH, this pilot meta-analysis showed that     
SPG offered no significant therapeutic advantage 
over conventional approaches.

• This finding is consistent with the only RCT 
included showing no significant difference in 
pain relief in patients with PDPH undergoing SPG 
block with LA compared with placebo.





Mechanisms of action?



Intranasal Lidocaine?
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Systemic Lidocaine?
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Trigeminal Autonomic Reflex
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Activation of descending 
inhibitory pathways?

• Nonpainful remote skin stimulation can 
significantly reduce migraine pain, especially 
when applied early in an attack. 

• Activating descending inhibition pathways 
via the conditioned pain modulation effect
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Another idea?
Who wants to collaborate?



Vagus Nerve Stimulation

Increased release of inhibitory 
neurotransmitters in CNS

Inhibition of over expression of 
Glutamate

EVENT study 2014



• 983 patients were included from 6 trials.
nVNS was effective in achieving:
• pain-free status within 30 min (odds ratio [OR], 2.27; 95% confidence interval [CI], 1.16~4.44; p = 0.02)
• pain-relief status at 60 min (OR, 1.93; 95% CI, 1.2~3.1; p = 0.006)
• reduction in abortive medication use (OR, 0.61; 95% CI, 0.41~0.92; p = 0.02)
nVNS compared to sham device showed no significant differences in:
• decreased headache days (SMD, −0.159; 95% CI, −0.357~0.04; p = 0.117) 
• satisfaction (OR, 1.45; 95% CI, 0.97~2.17; p = 0.07) 
• The ≥50% responder rate could not be determined (OR, 3.34; 95% CI, 0.83~13.33; p = 0.09; I2 = 73%).

• Conclusions: Cervical nVNS is effective for acute pain relief for migraine and cluster headache
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Transcutaneous auricular vagus nerve 
stimulation (taVNS) for Migraine. 
fMRI study. RAPM 2021

Thalamocortical connectivity changes during 4 weeks of 
continuous taVNS on migraine

70 migraine patients were randomized to receive real 
taVNS or sham taVNS for 4 weeks.

taVNS group had significantly reduced number of 
migraine days, pain intensity and migraine attack times

Functional connectivity analysis revealed that taVNS:
increase the connectivity between the motor-related 
thalamus subregion and anterior cingulate 
cortex/medial prefrontal cortex

decrease the connectivity between occipital cortex-
related thalamus subregion and postcentral 
gyrus/precuneus.

Zhange et al. Transcutaneous auricular vagus nerve stimulation

(taVNS) for migraine: an fMRI study. RAPM 2021@NarouzeMD
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Conclusion/My Opinion

• Mechanisms of action:
Placebo
Intranasal / systemic LA
Trigeminal (ethmoidal) nerve block
Trigeminal autonomic reflex
Activation of descending pathways
? SPG block

• Persistent headache should be considered as a potential complications of labor epidural 
analgesia during informed consent process

• Identify high-risk patients for PDPH/EBP and careful shared decision making.
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Thank you
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