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• This presentation is completely pulled from Dr. Yashar Eshraghi (my 
mentor and the Yoda of Facial/ Headache pain) with my own personal 
spins/ thoughts



Learning Objectives

• Identify and Differentiate Headache Syndromes

• Understand and Apply Advanced Interventional Treatments for Chronic Craniofacial Pain

• Comprehend Neuromodulation for Chronic Craniofacial Pain and Evaluate Current Evidence



History

• The first headache notation can be found 6,000 years ago.

• Hippocrates who first gave detailed description of migraine.

• Aretaeus of Cappadocia, being a migraineur himself 
described his own headaches and developed first headache 
classification. 



Definitions

• Facial pain: 

Pain below the orbitomeatal line/ plane, 
   above the neck, and anterior to the pinnae.

• Headache: 

Pain located above the orbitomeatal line.



Ap p roa ch  
t o  

Cra n iofa cia l Pa in

ESTABLISH THE CORRECT DIAGNOSIS

Careful detailed pain history

• Location
• Duration
• Temporal characteristics
• Quality
• Severity
• Circumstances of onset
• Influencing factors
• Neurological symptoms
• Response to medications



Headache Syndromes

Primary Headaches
• Migraines
• Tension Type headache
• Trigeminal Autonomic Cephalalgias: Cluster, 

Paroxysmal Hemicrania, SUNCT, SUNA, 
Hemicrania Continua.

• Other primary headache disorders: NDPH, 
Primary cough headache, exercise induced, 
headache associated with sexual activity, 
primary stabbing headache, hypnic headache.

Secondary Headaches
• Attributed to various causes such as trauma, 

vascular disorders, infections, or psychiatric 
conditions.



Classification of Facial Pain



Pharmacological 
Therapy



Algorithm 
for Diagnosis and Procedural 

Management of Chronic 
Migraine 



Algorithm 
for 

Diagnosis and 
Management of 

Occipital Headache 



Algorithm 
for 

Diagnosis and Management 
of 

Cervicogenic Headache 



Peripheral Nerve 
Blocks



Supraorbital Nerve Block

• Indications:

Supraorbital neuralgia

Pain due to herpes zoster in V1 distribution

Facial bone fractures

Facial malignancies



Ultrasound Technique

• Position: Supine or seated. 

• Probe: Along the supraorbital ridge in a transverse orientation. 

• A defect along the supraorbital ridge. 

• In plane or out-of-plane. 

• 1-2 ml of solution. 

• Avoid entering in the foramen.



Infraorbital Nerve



Infraorbital Nerve Block

• Position: Supine or seated.

• Probe: Along the zygomatic bone (transverse/ oblique 
orientation). 

• Infraorbital notch is visualized within the maxilla.

• 2–3 ml of solution 

• Avoid entering in the foramen.



Submental Nerve



Mental Nerve Block

• Position: supine or seated. 

• Probe: Lower border of the mandible in a 
transverse orientation. 

• The mental foramen in the mandible. 

• 2-3 ml of  solution.

• Avoid entering the foramen.



Auriculotemporal and Greater Auricular Nerve



Auriculotemporal Nerve Block

• Position: Supine or seated. 

• Probe: Situated just above the origin of 
the zygomatic process.

• The temporal artery is visualized as 
pulsating structure and confirmed by 
color Doppler.

• The auriculotemporal nerve is visualized 
anterior to the vessels. 

• 2–3 ml of solution.



Greater Auricular Nerve Block

• Position: Supine or lateral position.

• Probe: Transverse oblique orientation along the 
sternocleidomastoid muscle.

• Visualized on the superior and lateral aspect of the 
sternocleidomastoid. 

•  3–5 ml of  solution.



Ultrasound Guided 
Occipital Nerve Block

 Position: Prone with head and neck flexed

 Probe: The ultrasound transducer is placed in the 
transverse orientation at midline to identify the EOP. 

 Transducer was moved caudally to locate the C2 
spinous process as identified by its bifid appearance. 



Occipital Nerve Block

 C2 identified.

 The transducer was moved laterally to identify the OCI muscle. 

 The GON visualized superficial to the OCI.

 The needle is advanced in-plane with the transducer from medial to 
lateral.

 The fascial plane between the OCI and SC.

 Warning: 

 Damage to the vertebral artery.
 Intrathecal injection into the foramen magnum.



Glossopharyngeal 
Nerve Block

Indications:

• Diagnostic: 

Diagnostic role in the evaluation of head 
and facial pain. 

Confirm the diagnosis of Eagle’s 
syndrome.

• Therapeutic: 

Pain due to orofacial cancer.
Glossopharyngeal neuralgia refractory to 

medical management.



Fluoroscopy Guided 
Approach

• The styloid process is the landmark.

• Position: Supine with the head slightly turned away from the affected 
side. 

• Lateral view is obtained to visualize the angle of the mandible and the 
mastoid process. 

• The needle is advanced until the styloid process is encountered.

• The needle is then withdrawn and walked off posteriorly. 



Ultrasound Approach

• Probe: Inferior to the earlobe in a 
transverse oblique orientation 
between the mastoid and the angle of 
the mandible. 

• The styloid process is a small 
hyperechoic shadow medial to the 
mastoid process. 



Complications

• Accidental puncture of the ICA or the IJV.

• Dysphagia 

• Blockade of the vagus nerve: bradycardia, asystole, reflex tachycardia. 

• Dysphonia secondary to vocal cord paralysis.

• Temporary weakness of the trapezius muscle and the tongue.



Trigeminal Neuralgia

Classical trigeminal neuralgia characteristics:

• Unilateral
• Paroxysmal, brief, electric-like painful shocks
• Usually limited to one trigeminal distribution

 
• > 95% in V2 or V3 distribution

• Can be evoked or spontaneous
• NO NEUROLOGICAL DEFICITS
• Vascular compression by SCA >  AICA



Anatomy
• The dural pouch that lies just behind the ganglion is 

called the trigeminal cistern and contains 
cerebrospinal fluid (CSF).

• Meckel’s cave 
• Posterior 2/ 3 of the ganglion are covered by 

dura
• Anterior 1/ 3 are not covered by dura; where V1, 

V2, V3 exit

• Ophthalmic Nerve (V1): Passes into the orbit via 
superior orbital fissure

• Maxillary Nerve (V2): Exits cranial cavity via 
foramen rotundum

• Mandibular Nerve (V3): Exits cranial cavity via 
foramen ovule



Trigeminal Ganglion Block

• Needle is advanced perpendicular to the pupil. 

• Cephalad toward the acoustic auditory meatus. 

• Contact is made with the base of the skull.

• The needle is withdrawn slightly and is 
“walked” posteriorly into the foramen ovale. 



Fluoroscopic Technique for Trigeminal Block



Fluoroscopic Technique for Trigeminal Block



Fluoroscopic Technique for Trigeminal Block



Fluoroscopic Technique for Trigeminal Block



Fluoroscopic Technique for Trigeminal Block



Ultrasound Guided Trigeminal 
Nerve Block

 Probe:

• Below the zgyomatic bone
• Superior to the mandibular notch
• Anterior to the mandibular condyle

• Insert needle in-plane and advanced from a lateral to medial 
and posterior to anterior direction towards the 
pterygopalatine fossa.

• The injectate was deposited deep to the lateral pterygoid 
muscle and plate.



Approaches to SPG Block
Infrazygomatic Approaches

 Anterior Approach

• Inferior to the zygomatic arch, anterior to the mandible, between the mandibular 
ramus and the posterior border of the zygomatic bone. 

• No need to walk the needle off the lateral pterygoid plate (which is usually very 
painful).

•  Easier to steer the needle (cephalad-caudad or anterior-posterior)

 Coronoid Approach
• Needle entry through the coronoid notch. 
• Needle is advanced to the lateral pterygoid plate first and then walked off the 

bone anteriorly.
• Hard to manipulate the needle once it is inside the fossa.



Anterior  vs Coronoid Approach 



Anterior View



When blocks fail, consider ablations

• Radiofrequency ablations
oContinuous
oPulsed
oPredominately Trigeminal and Occipital, but others have been described 

(sphenopalatine)

• Chemical ablations
oGlycerol

• Stereotactic Radiosurgery (Gamma Knife)
• Caution: May cause anesthesia dolorosa 



Neuromodulation 
for 

Craniofacial Pain



Patient Selection!

Local anesthetic blocks

 Does not necessarily predict success.

 Used for confirmation of the targeted nerves.



Complications

• Analysis of 157 patients:
 Persistent pain or numbness at the IPG or 

lead site (17.8% )
 Lead migrations (16.6%)
 Undesirable or unintended changes in 

stimulation (10.8%)
 Battery failure or passivation (7.0%)
 Infection (6.4%)

• Other complications: 
 Lead fractures
 Skin erosions
Allergic reactions
Normal battery depletions



Contraindications

 Medical allergies

 Local infections

 Coagulopathies!

 Immunocompromised status

 Comorbidities like uncontrolled DM

 Patient refusal



Trigeminal Nerve Stimulation

• Good targets for PNS:

Ophthalmic
Maxillary
Mandibular 

• More distal branches:

 Supraorbital
 Infraorbital
Auriculotemporal



Peripheral Nerve Field Stimulation

• Targets subcutaneous small fiber nerve endings.

• Not necessarily correlating with the distribution of a single “named” nerve.

• Verrills et al reported 60 patients with chronic daily headache, occipital 
neuralgia or CM: 

 50 targeting the occipital
 3 the supraorbital and infraorbital
  7 were a combination of these 3 nerves
 Average reduction in pain scores of 4.8
 41 out of the 60 patients with at least 50% reduction in pain. 

• Prospective trials are lacking

• Promising for debilitating refractory facial pain



Trigeminal Branch 
Peripheral Nerve Stimulation

• Ellis et al reported on 35 patients who underwent trigeminal 
branch lead-based stimulation.

• 17 responded to the trial stimulation.

• 15 of the responders had permanent hardware implantation.

• Average 15 months of follow-up.

• 11/ 15 patients reported improved pain



Supraorbital and 
Supratrochlear Stimulation

• Amin et al published a case series of supraorbital PNS in 2008:

 Opioid consumption and headache scores were monitored 
preoperatively and at timed intervals for 30 weeks. 

 Headache scores decreased.

 Opioid consumption was reduced in half.

 Beneficial accomplishments maintained up to 30 weeks.



• Hann et al reported a case series 
• 14 patients who underwent dual supraorbital and ONS for CMs. 

• Majority of patients reported:
 Marked improvement in headache severity and frequency (71%)
 Resolution of associated neurologic symptoms (50%)
 Resumption of a normal functional lifestyle (50%).

•  Complications included:
 Lead migration (42.8%)
 Lead site allodynia (21.4%)
 Infection secondary to exposed hardware (14.2%)
 Five patients (35.7%) needed one or more reoperations due to infection, incomplete 

coverage from stimulation, or near electrode exposure.

Dual 
Occipital and Supraorbital 

Stimulation



Occipital Nerve Stimulation

• One of the most studied targets for head and neck. 

• Modulation of peripheral and central nociceptive 
inputs.

• Regional cerebral blood flow has also been shown to 
increase after ONS in migraineurs.

• Encouraging finding in the treatment of 
neurovascular headache.



• The ONSTIM trial was a prospective, multicenter, single 
blinded, feasibility RCT using ONS for chronic intractable 
migraine. 

• Patients were randomized into:
  Adjustable stimulation (n =  28)
  Preset stimulation (n =  16)
  Medical management (n =  17) groups

• At 3 months after implantation:
 39% of patients in the adjustable stimulation group 

showed a reduction in headache days per month or a >  
3point reduction in pain scores. 

• 24% of implanted patients were noted to have lead migration 
in the study. 

Occipital Nerve Stimulation



High Cervical 
Spinal Cord Stimulation 

• Dorsal column stimulation in the high cervical 
region has been used to treat headache and 
facial pain. 

• Neurons projecting from the trigeminocervical 
complex to the trigeminal nucleus caudalis can 
be stimulated at C2-C3.

• Potentially covering both facial and occipital 
pain. 



Spinal Cord Stimulation

• Stimulation of the cervicomedullary junction (CMJ) was explored for 
head and facial pain.

• A retrospective case series 25 patient 
• 64% implanted 36% failed trial.

• Pain level 9.6 (range 7-10) reduced to a mean of 4.8 (0-10)
• Successful trial and subsequent implantation: 

 7 with Trigeminal deafferentation pain (70%)
 4 with trigeminal neuropathic pain (80%)

• 25% explant 2/ 2 loss of effectiveness (3) and infection (1)
• 75% continue to use CMJ-S 
• 50% decreased use of oral pain medications

• CMJ stimulation may have promise in refractory post-traumatic TN and 
post-herpetic neuralgia.



Temporary vs Permanent

• Temporary Device:

Long trial benefit
Possible long washout period

• Permanent Device:

MRI compatibility!!
Bigger commitment



Results: Implantation Sites
Case 11: TN, Classic Case 15 TN, IdiopathicCase 16 TN, Neuropathy



Conclusions

• Interventional treatments can be utilized 
as an effective treatment for craniofacial 
pain.

• Limited literature for level one evidence!

• Novel technologies will pave the way for 
novel, more effective, and less invasive 
therapies
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Questions?
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