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OBJECTIVES

• REVIEW THE WORK UP FOR FACIAL PAIN

• DIFFERENTIAL DIAGNOSIS FOR FACIAL PAIN

• REVIEW THE TRIGEMINAL NERVE BLOCK

• REVIEW THE SPHENOPALATINE GANGLION BLOCK

• REVIEW THE GLOSSOPHARYNGEAL NERVE BLOCK



PAIN IN FACE ≠ TRIGEMINAL NEURALGIA



FACIAL PAIN

• PAIN IN THE HEAD AND NECK IS MEDIATED BY AFFERENT FIBERS IN THE TRIGEMINAL NERVE, 

NERVUS INTERMEDIUS, GLOSSOPHARYNGEAL AND VAGUS NERVES AND THE UPPER CERVICAL 

ROOTS VIA THE OCCIPITAL NERVES

• STIMULATION OF THESE NERVES BY COMPRESSION, DISTORTION, EXPOSURE TO COLD OR 

OTHER FORMS OF IRRITATION OR BY A LESION IN CENTRAL PATHWAYS MAY GIVE RISE TO 

STABBING OR CONSTANT PAIN FELT IN THE AREA INNERVATED

• CAUSE MAY BE CLEAR, BUT IN SOME CASES THERE MAY BE NO CAUSE APPARENT FOR 

NEURALGIC PAIN



EVALUATION

• THOROUGH HISTORY

• SOMETIMES THE PAIN THE PATIENT PRESENTS WITH IS NOT THE SAME PAIN THE PATIENT STARTED WITH

• PHYSICAL EXAM

• EVALUATE THE FACE AS WELL AS THE NECK

• PAIN ORIGINATING IN THE NECK CAN PRESENT ITSELF AS PAIN IN THE FACE

• CRANIAL NERVES AS WELL AS C2 AND C3 

• RADIOLOGICAL EVALUATION

• USUALLY MRI



Haldeman S, Dagenais S. Cervicogenic headaches: a critical review. Spine J 2001;1:31–46.





IHS CLASSIFICATION ICHD-3



IHS CLASSIFICATION ICHD-3



CLASSICAL TRIGEMINAL NEURALGIA

• PAROXYSMAL ATTACKS OF PAIN LASTING FROM A FRACTION OF A SECOND TO 2 MINUTES, 

AFFECTING ONE OR MORE DIVISIONS OF THE TRIGEMINAL NERVE AND FULFILLING CRITERIA B 

AND C

• PAIN HAS AT LEAST ONE OF THE FOLLOWING CHARACTERISTICS:

• INTENSE, SHARP, SUPERFICIAL OR STABBING

• PRECIPITATED FROM TRIGGER AREAS OR BY TRIGGER FACTORS

• ATTACKS ARE STEREOTYPED IN THE INDIVIDUAL PATIENT

• THERE IS NO CLINICALLY EVIDENT NEUROLOGICAL DEFICIT

• NOT ATTRIBUTED TO ANOTHER DISORDER



CLASSICAL TRIGEMINAL NEURALGIA

• INCIDENCE  4-5/100,OOO/YEAR

• HIGHEST INCIDENCE AGES 50-70

• FEMALE : MALE - 1.5 : 1

• DISTRIBUTION

• V2 + V3 - 32%

• V2 ONLY - 17%

• V1 + V2 + V3 - 17%

• V3 ONLY - 15%

• V1 + V2  - 14%

• V1 ONLY  - 4%



ETIOLOGY OF CLASSICAL TRIGEMINAL NEURALGIA 

• VASCULAR COMPRESSION OF THE TRIGEMINAL ROOT AT THE DORSAL ROOT ENTRY ZONE BY ARTERY OR VEIN

• USUALLY THE SUPERIOR CEREBELLAR ARTERY

• TUMORS

• FOUND IN 2% OF PATIENTS WITH TN

• USUALLY POSTERIOR FOSSA MENINGIOMAS OR NEUROMAS AT THE CEREBELLOPONTINE ANGLE

• MULTIPLE SCLEROSIS

• DIAGNOSED IN 2-5% OF PATIENTS WITH MS

• 20-FOLD INCREASED RISK OF TRIGEMINAL NEURALGIA 

• IDIOPATHIC

• 11% OF PATIENTS WITH TN



PATHOPHYSIOLOGY OF TN

• SEVERAL LOCATIONS INVOLVED:

• TRIGEMINAL GANGLION IS NOT NORMAL

• DEGENERATIVE HYPERMYELINATION AND FORMATION OF MICRONEUROMITA

• MECHANISM OF HOW THIS OCCURS IS UNKNOWN 

• TRIGEMINAL DORSAL ROOT ENTRY ZONE

• COMPRESSION OR MS PLAQUES LEADS WITH TIME TO HYPEREXCITABILITY IN TRIGEMINAL AFFERENTS

• TRIGEMINAL ROOT

• SITE OF COMPRESSION SHOWS DEMYELINATION AND REMYELINATION IN THE PRIMARY AFFERENTS AT THE ENTRY 

OF THE ROOT INTO THE PONS

• HYPERACTIVITY OF PRIMARY AFFERENTS SECONDARILY INDUCES CENTRAL SENSITIZATION OF WIDE 

DYNAMIC RANGE NEURONS IN THE SPINAL TRIGEMINAL NUCLEUS 



CLASSICAL TRIGEMINAL NEURALGIA
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SYMPTOMATIC TRIGEMINAL NEURALGIA

• PAROXYSMAL ATTACKS OF PAIN LASTING FROM A FRACTION OF A SECOND TO 2 MINUTES, 

WITH OR WITHOUT PERSISTENCE OF ACHING BETWEEN PAROXYSMS, AFFECTING ONE OR 

MORE DIVISIONS OF THE TRIGEMINAL NERVE AND FULFILLING CRITERIA B AND C

• PAIN HAS AT LEAST ONE OF THE FOLLOWING CHARACTERISTICS:

• INTENSE, SHARP, SUPERFICIAL OR STABBING

• PRECIPITATED FROM TRIGGER AREAS OR BY TRIGGER FACTORS

• ATTACKS ARE STEREOTYPED IN THE INDIVIDUAL PATIENT

• A CAUSATIVE LESION, OTHER THAN VASCULAR COMPRESSION, HAS BEEN DEMONSTRATED BY 

SPECIAL INVESTIGATIONS AND/OR POSTERIOR FOSSA EXPLORATION



TRIGEMINAL NEUROPATHIC PAIN

• ONSET 3-6 MONTHS AFTER A TRAUMATIC EVENT

• PAIN CONSTANT WITH MINOR FLUCTUATIONS ALTHOUGH SOME MAY HAVE INTERMITTENT 

EPISODES

• PAIN IN THE DISTRIBUTION OF THE INJURED NERVE

• PE: ALLODYNIA AND HYPOESTHESIA



INTERVENTIONAL TREATMENT OPTIONS 
FOR TRIGEMINAL PAINS

• INTERVENTIONAL THERAPIES

• TRIGEMINAL NERVE/GANGLION BLOCK/RFTC/PULSED RF

• SURGICAL MICROVASCULAR DECOMPRESSION (MVD)

• STERIOTACTIC RADIATION THERAPY, GAMMA KNIFE

• BALLOON MICROCOMPRESSION

• PERCUTANEOUS GLYCEROL RHIZOLYSIS

• GASSERIAN GANGLION STIMULATION/PERIPHERAL NERVE STIMULATORS



TRIGEMINAL NERVE/GANGLION BLOCK

• INDICATED FOR TREATMENT OF:

• TRIGEMINAL NEURALGIA

• TYPICAL 

• ATYPICAL

• MIGRAINE HEADACHES

• CLUSTER HEADACHES



TRIGEMINAL NERVE ANATOMY

• THE TRIGEMINAL NERVE IS THE LARGEST AND MOST COMPLEX OF THE 12 CRANIAL NERVES. 

• IT SUPPLIES SENSATIONS TO THE FACE, MUCOUS MEMBRANES, AND OTHER STRUCTURES OF THE 

HEAD. 

• IT IS THE MOTOR NERVE FOR THE MUSCLES OF MASTICATION AND CONTAINS PROPRIOCEPTIVE 

FIBERS. 

• IT EXITS THE BRAIN BY A LARGE SENSORY ROOT AND A SMALLER MOTOR ROOT COMING OUT OF 

THE PONS AT ITS JUNCTION WITH THE MIDDLE CEREBRAL PEDUNCLE. IT PASSES LATERALLY TO JOIN 

THE GASSERIAN GANGLION IN THE MECKEL CAVE



TRIGEMINAL NERVE ANATOMY

• THERE ARE 3 MAJOR BRANCHES:

• OPHTHALMIC – SENSORY

• BRANCHES: FRONTAL, LACRIMAL, AND NASOCILLIARY NERVES

• MAXILLARY – SENSORY

• BRANCHES: MIDDLE MENINGEAL, ZYGOMATIC, PTERYGOPALATINE, POSTERIOR SUPERIOR ALVEOLAR

• MANDIBULAR – SENSORY AND MOTOR

• BRANCHES: RECURRENT MENINGEAL, MEDIAL PTERYGOID, MASSETERIC, DEEP TEMPORAL, LATERAL 

PTERYGOID, BUCCAL, AURICULOTEMPORAL, LINGUAL, INFERIOR ALVEOLAR







Sella Turcica

Foramen ovale







TRIGEMINAL GANGLION BLOCK

• COMPLICATIONS:

• BLEEDING

• INTRACRANIAL

• EXTRACRANIAL

• MENINGITIS

• HIGH SPINAL

• DECREASED CORNEAL REFLEX

• HYPOESTHESIA

• ANESTHESIA DOLOROSA

• INJURY TO ADJACENT CRANIAL NERVES
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Summary

Background. The literature contains many varying, often

conflicting surgical results. However, there is no study

comparing long-term effectiveness of all surgical pro-

cedures for trigeminal neuralgia (TN). The aim of the

present analysis is to report the long-term outcomes of

surgical options of TN since the development of elec-

tronic databases, to evaluate them with the same clinical

and statistical criteria and determine the most appropri-

ate treatment.

Method. All studies that had a minimum 5 years or

more ( 5 years) mean duration of follow-up were in-

cluded in the review. The identified studies were evalu-

ated independently by two authors for quality using a

modified inclusion criteria. The evaluated outcome mea-

sures of this study were, the initial acute pain relief

(APR), follow-up pain free period and recurrence rates

as well as complications. In comparisons of the data, the

Student’s t-test, Chi-square followed by Pearson’s risk

analysis tests were used. Kaplan–Meier actuarial analy-

sisof pain free-survival curveswereconstructed for each

surgical option that had enough data.

Findings. Twenty-eight studies, mostly including mi-

crovascular decompression (MVD) and radiofrequency

thermorhizotomy (RF-TR), that met the inclusion crite-

ria were included in the review. The efficacy of MVD

and percutaneous balloon microcompression (PBC)

were similar (Odds ratio¼0.15, P> 0.05), and their

effects were superior to those of the other modalities

(P< 0.001). Although RF-TR provided a high initial pain

relief, its average pain free rate was 50.4% for a mean

follow-up of 5 years. The recurrence rate was high after

RF-TR (46%), while the lowest recurrence rate (18.3%)

wasafter MVD (P< 0.001). Within the long-term follow-

up period recurrence of pain affects at least 19% of

patients who undergo any surgical treatment for TN.

Conclusions. The study suggests that each surgical

technique for treatment of trigeminal neuralgia has mer-

its and limitations. However, MVD provides the highest

rate of long-term patient’ satisfaction with the lowest

rate of pain recurrence.

Keywords: Glycerol rhizotomy; long-term outcome;

microvascular decompression; partial sensory rhizotomy;

percutaneous balloon microcompression; radiofrequency

thermorhizotomy; stereotactic radiosurgery; trigeminal

neuralgia.

Introduction

Trigeminal neuralgia (TN) is a well known facial pain

syndrome characterised by excruciating, paroxysmal,

shock like pain attacks located in the somatosensory

distribution of the trigeminal nerve. Since the first sci-

entific publication on TN by John Fotgergill in 1773,
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PERIPHERAL NERVE STIMULATION

 TRIGEMINAL NERVE

CENTRALLY, I.E. GANGLION 

 PERIPHERALLY

 SUBRAORBITAL / SUPRATROCHLEAR NERVES

 FOR NEURALGIAS AND MIGRAINES (USUALLY WITH ONS)

 INFRAORBITAL NERVE

NEURALGIAS

 AURICULOTEMPORAL NERVE

 INTRACTABLE HEADACHES









Don’t get carried away!



PERSISTENT IDIOPATHIC FACIAL PAIN

• PREVIOUSLY USED TERM:

• ATYPICAL FACIAL PAIN.

• DESCRIPTION:

• PERSISTENT FACIAL AND/OR ORAL PAIN, WITH VARYING PRESENTATIONS BUT RECURRING DAILY FOR MORE THAN 2 HOURS/DAY 

OVER MORE THAN 3 MONTHS, IN THE ABSENCE OF CLINICAL NEUROLOGICAL DEFICIT.

• DIAGNOSTIC CRITERIA:

• FACIAL AND/OR ORAL PAIN FULFILLING CRITERIA B AND C

• RECURRING DAILY FOR >2 HOURS/DAY FOR >3 MONTHS

• PAIN HAS BOTH OF THE FOLLOWING CHARACTERISTICS: 

• POORLY LOCALIZED, AND NOT FOLLOWING THE DISTRIBUTION OF A PERIPHERAL NERVE

• DULL, ACHING OR NAGGING QUALITY

• CLINICAL NEUROLOGICAL EXAMINATION IS NORMAL

• A DENTAL CAUSE HAS BEEN EXCLUDED BY APPROPRIATE INVESTIGATIONS

• NOT BETTER ACCOUNTED FOR BY ANOTHER ICHD-3 DIAGNOSIS.



SPHENOPALATINE GANGLION

• SPG IS ONE OF FOUR AUTONOMIC GANGLIA INSIDE 

THE HEAD

• LOCATED IN THE PTERYGOPALATINE FOSSA WHICH IS 

LOCATED POSTERIOR TO THE MIDDLE TURBINATE AND 

IS 2 TO 7 MM DEEP TO THE LATERAL NASAL MUCOSA

• ANTERIOR BORDER: MAXILLARY SINUS

• POSTERIOR BORDER: MEDIAL PTERYGOID PLATE

• SUPERIOR BORDER: SPHENOID SINUS

• MEDIAL: PALATINE BONE



SPHENOPALATINE GANGLION

• AUTONOMIC COMPONENTS

• DEEP PETROSAL NERVE: POSTGANGLIONIC SYMPATHETICS FROM THE SUPERIOR 

CERVICAL GANGLION AND UPPER THORACIC SPINAL CORD

• GREATER PETROSAL NERVE: PREGANGLIONIC PARASYMPATHETICS FROM THE 

SUPERIOR SALIVATORY NUCLEUS SYNAPSE IN THE SPG WITH POSTGANGLIONIC 

AXONS, VASODILATOR, AND SECRETORY FIBERS

• SENSORY FIBERS FROM TWO SPHENOPALATINE BRANCHES OF THE 

MAXILLARY NERVE PASS THROUGH THE SPG AND FORM THE PALATINE 

NERVES WHICH INNERVATE THE UPPER TEETH, NASAL MEMBRANES, SOFT 

PALATE AND SOME PARTS OF THE PHARYNX.

• ALSO HAS SECRETOMOTOR NERVES TO THE NASAL GLANDS FROM THE 

GREATER PETROSAL NERVE.



http://upload.wikimedia.org/wikipedia/commons/d/d7/Gray780.png
http://upload.wikimedia.org/wikipedia/commons/a/a9/Gray779.png


SPHENOPALATINE GANGLION BLOCK 

• INDICATED FOR TREATMENT OF:

• PERSISTENT IDIOPATHIC FACIAL PAIN

• AKA “ATYPICAL FACIAL PAIN”

• TRIGEMINAL NEURALGIA

• SPHENOPALATINE NEURALGIA

• MIGRAINE HEADACHES

• CLUSTER HEADACHES

• POST-TRAUMATIC HEADACHES

• CANCER PAIN OF FACIAL AND OROFACIAL STRUCTURES



TREATMENT ALGORITHM



SPHENOPALATINE GANGLION BLOCK

• TECHNIQUES:

• INTRANASAL

• COTTON SWABS SOAKED IN LOCAL ANESTHETIC

• 4% COCAINE

• 2% LIDOCAINE

• VISCOUS LIDOCAINE

• INTRAORAL VIA THE PALATINE FORAMEN

• LOCATED MEDIAL TO THE 2ND MOLAR

• FORAMEN ENTERED WITH A CURVED NEEDLE

• INFRAZYGOMATIC THROUGH THE MANDIBULAR NOTCH

• RFTC

• PULSED RF



INTRANASAL APPLICATORS

TX360 ALLEVIO



TECHNIQUE

• FOR RFA, APPLY SENSORY STIMULATION AT 50 HZ TO LOCALIZE THE 

GANGLION

• PLACEMENT OF THE NEEDLE AT THE GANGLION WILL GENERATE A PARESTHESIA 

AT THE ROOT OF THE NOSE

• THE LOWER THE STIMULATION THE BETTER.

• BEST TO USE A 2-3 MM ACTIVE TIP TO DECREASE THE POSSIBILITY OF LESIONING 

THE MAXILLARY NERVE OR PALATINE NERVES

• LESION AT 67-80 DEGREES CELSIUS

• PULSE RF CAN BE DONE AT 45 VOLTS



Zygoma

Mandibular notch

Ramus of mandible



Base of 

“inverted vase”

Pterygomaxillary

fissure







SPHENOPALATINE GANGLION BLOCK

• COMPLICATIONS

• HEMATOMA

• LARGE VENOUS PLEXUS 

• MAXILLARY ARTERY

• EPISTAXIS

• NERVE INJURY

• EYE INJURY

• RETROBULBAR HEMATOMA VIA THE INFRAORBITAL FISSURE

• INTRAVASCULAR INJECTION

• MAXILLARY SINUS FRACTURE



Day M. Sympathetic blocks: the evidence. Pain Practice 2008;8:98-109





GLOSSOPHARYNGEAL NEURALGIA

• DESCRIPTION:

• A DISORDER CHARACTERIZED BY UNILATERAL BRIEF STABBING PAIN, ABRUPT IN ONSET AND TERMINATION, IN THE DISTRIBUTIONS 

NOT ONLY OF THE GLOSSOPHARYNGEAL NERVE BUT ALSO OF THE AURICULAR AND PHARYNGEAL BRANCHES OF THE VAGUS 

NERVE. PAIN IS EXPERIENCED IN THE EAR, BASE OF THE TONGUE, TONSILLAR FOSSA AND/OR BENEATH THE ANGLE OF THE JAW. 

IT IS COMMONLY PROVOKED BY SWALLOWING, TALKING OR COUGHING AND MAY REMIT AND RELAPSE IN THE FASHION OF 

TRIGEMINAL NEURALGIA.

• DIAGNOSTIC CRITERIA:

• RECURRING PAROXYSMAL ATTACKS OF UNILATERAL PAIN IN THE DISTRIBUTION OF THE GLOSSOPHARYNGEAL NERVE1 AND 

FULFILLING CRITERION B

• PAIN HAS ALL OF THE FOLLOWING CHARACTERISTICS: 

• LASTING FROM A FEW SECONDS TO 2 MINUTES

• SEVERE INTENSITY

• ELECTRIC SHOCK-LIKE, SHOOTING, STABBING OR SHARP IN QUALITY

• PRECIPITATED BY SWALLOWING, COUGHING, TALKING OR YAWNING

• NOT BETTER ACCOUNTED FOR BY ANOTHER ICHD-3 DIAGNOSIS.



GLOSSOPHARYNGEAL NEURALGIA

• CLASSICAL GLOSSOPHARYNGEAL NEURALGIA

• DESCRIPTION:

• GLOSSOPHARYNGEAL NEURALGIA DEVELOPING WITHOUT APPARENT CAUSE OTHER THAN 

NEUROVASCULAR COMPRESSION.

• SECONDARY GLOSSOPHARYNGEAL NEURALGIA

• DESCRIPTION:

• GLOSSOPHARYNGEAL NEURALGIA CAUSED BY AN UNDERLYING DISEASE.

• IDIOPATHIC GLOSSOPHARYNGEAL NEURALGIA

• DESCRIPTION:

• GLOSSOPHARYNGEAL NEURALGIA WITH NO EVIDENCE EITHER OF NEUROVASCULAR COMPRESSION OR OF 

CAUSATIVE UNDERLYING DISEASE.



GLOSSOPHARYNGEAL NERVE

• GLOSSOPHARYNGEAL NERVE

• RECEIVES SENSORY INFORMATION FROM THE POSTERIOR THIRD OF THE 

TONGUE, SOFT PALATE, TONSILS, PHARYNX, AND THE AUDITORY CANAL.

• INNERVATES THE STYLOPHARYNGEUS MUSCLE



GLOSSOPHARYNGEAL NERVE

• GLOSSOPHARYNGEAL NERVE

• ARISES FROM THE MEDULLA AND RUNS ANTERIORLY UNDER THE PETROUS 

PORTION OF THE TEMPORAL BONE.

• EXITS THE SKULL VIA THE JUGULAR FORAMEN AND RUNS BETWEEN THE 

INTERNAL CAROTID ARTERY AND THE INTERNAL JUGULAR VEIN POSTERIOR TO 

THE STYLOID PROCESS.



GLOSSOPHARYNGEAL NERVE BLOCK

• INDICATIONS

• GLOSSOPHARYNGEAL NEURALGIA

• PERSISTENT IDIOPATHIC FACIAL PAIN

• PAIN SECONDARY PHARYNGEAL CANCER

• DIAGNOSTIC BLOCK WITH LOCAL ANESTHETIC

• DEFINITIVE TREATMENT WITH RF/PULSED RF OR CRYONEUROLYSIS





Styloid process



Styloid

Process





GLOSSOPHARYNGEAL NERVE 
BLOCK

• COMPLICATIONS

• INTRAVASCULAR INJECTION

• UNINTENTIONAL BLOCKADE OF OTHER CRANIAL NERVES

• DIFFICULTIES SWALLOWING AND HOARSENESS SECONDARY TO CN IX AND 

CN X BLOCKADE, RESPECTIVELY.

• TACHYCARDIA AND HYPERTENSION SECONDARY TO BLOCKADE OF 

PARASYMPATHETIC OUTFLOW





QUESTIONS


