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Case Report

Chronic migraine (CM) is a debilitating neurological disorder 
which affects more than 4 million individuals in the United 
State and 2% of the global population [1] in 2015, the Health 
Care utilization was estimated at $5.4 billion and the total cost 
associated with management of comorbidities exceeded over 
$40 billion in united states [2,3]. Different acute and preventive 
therapies, which are available for chronic migraineurs, are 
generally sub-optimally effective and are accompanied by side 
effects that are difficult to tolerate. Currently, Botulinum toxin 
therapy (Botox) is the only FDA approved CM preventative 
therapy, however, it is expensive and up to 9% of patients 
experience side effects such as neck pain after the injections. 
Recently, SPG neuromodulation has gained interest among 
headache specialist in management of CM. A series of SPG 
blockade using intranasal bupivacaine was efficacious for 
acute pain reduction in CM. However, further investigation into 
the long term preventative benefit of SPG block is warranted 
as this study sample size was too small to reach its statistical 
significance [4,5].

Sphenopalatine ganglion (SPG) has been a very important 
target for headache management since the beginning of the 20th 
century. SPG is the largest extra cranially ganglion of the head 
and is likely to play an important role in migraine pathogenesis 
through the activation of trigemino-autonomic reflex [6]. Up to 
70% of migraine patients have cranial autonomic symptoms 
such as eyelid edema, nasal congestion, lacrimation, conjunctival 
injection, rhinorrhea, and facial swelling [7]. SPG modulation 
via electrical stimulation, microvascular decompression, 
surgical or radiofrequency ablation, and radiosurgical lesion 
have been performed for head pain in operating room settings, 
however, adverse effects of these interventions can be extensive. 
The SPG is located just posterior/superior to the tail of the 
middle turbinate on the lateral nasal wall and superior to the 
pterygopalatine fossa.

Manipulation of this region was often very challenging, as 
there is no direct access to the SPG and it is covered by a thin 
layer of nasal mucosa (1-1.5mm). New methods to modulate the 
SPG with a topical, intranasal approach have proven to be among 
the safest, least invasive, and least costly of all SPG interventions 
in headache management.

Recently, several new devices have been developed which 
facilitate a more accurate and effective delivery of the local 
anesthetics into the SPG. The risks of this procedure are typically 
minimal and may include minor discomfort during and after the 
procedure, a numbing or burning sensation, bitter taste from the 
anesthesia, bleeding from the nose (rarely), and lightheadedness. 
These side effects typically resolve within minutes to a few 
hours. There is also a very small risk of allergic reactions.

Use of SPG block has been recommended by American 
Headache Society (AHS) as part of comprehensive headache 
management plan. Indeed, repetitive SPG blockade twice a week 
for 6 weeks provides an alternative migraine prophylaxis for 
those with chronic migraine but could not tolerate (i.e. needle 
phobia) or unresponsive to Botox therapy. SPG block generally 
provides a better outcome for treatment of CM with head pain in 
frontal and/orbital regions, and may also help CM patients with 
coexisting medication overuse headaches to wean off excessive 
use of pain medications.

Nausea, which has been suggested as one of the main 
contributing factors for migraine chronification, is also another 
possible symptom that can be relieved with a series of SPG 
block. The area postrema area, located at the infer posterior 
part of IV ventricle, is responsible for nausea and vomiting 
through its connection to the nucleus of the solitary tract. 
The superior salivatory nucleus (SSN) provides preganglionic 
parasympathetic innervation to SPG, but also receives inputs 
from multiple areas, such as nucleus of solitary tract, limbic, 
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and cortical regions. Repetitive intranasal SPG blockade with 
bupivacaine may reduce nausea and vomiting via inhibition of 
superior salivatory nucleus given its direct connection with the 
nucleus of solitary tract.

The exact mechanism of SPG neuro modulation remains 
to be elucidated. It has been postulated that inhibition of the 
parasympathetic outflow from the SPG would inhibit pain and 
autonomic symptoms that accompanying recurrent migraine 
attacks. This inhibition of parasympathetic outflow would 
decrease activation of perivascular nociceptors in the cranial 
and meningeal vasculature, especially in the frontal regions of 
the brain [8-10]. Additionally, modulation of the SPG may in turn 
modulate brain networks activity involved in pain processing. 
In a recent resting state functional MRI connectivity study, 
our group demonstrated that a series of SPG block treatment 
in chronic migraine significantly improved two intrinsic 
resting state functional connectivity networks (manuscript in 
preparation). This increase in functional connectivity coherence 
may represent that after effective treatment, reorganization of 
resting state brain networks to normalized states may occur.

 

Figure 1: Anatomical illustration of the Sphenopalatine Ganglion 
(circled in black) and its relationship with CN V and VII.

 

Figure 2: Illustration of the administration of the Sphenopalatine 
Ganglion block using Marcaine. 

Additionally, reduced parasympathetic outflow due 
to repetitive SPG inhibition may help to restore baseline 
homeostasis of brain networks involved in pain processing, 
via improved mesocorticolimbic modulation [11-13]. A large 
double blinded, randomized, placebo controlled clinical trial is 
warranted to evaluate the efficacy of repetitive SPG block in CM 
(Figure 1 & 2). 
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