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Introduction

The sphenopalatine ganglion (SPG), also termed the
pterygopalatine ganglion, is a parasympathetic ganglion with
multiple connections to general sensory fibers of the head and
to the internal carotid plexus without synapses as shown in
Fig. 33.1 [1]. The SPG has been blocked using different tech-
niques for the treatment of refractory facial, headache, and
other types of pain. With moderate quality evidence from
studies on SPG blockade, there are only weak recommenda-
tions. In parallel with the current evidence, reproducible pain
relieving diagnostic blocks should be performed under fluo-
roscopy before proceeding to radiofrequency neurolysis.

History

In 1908, the SPG was described as a pain originator and
transmitter by Sluder [1, 2]. He theorized infection of the
sinuses and tissue membranes irritated the SPG leading to a
neuralgic facial pain syndrome, also coined “Sluder’s neu-
ralgia.”” Years after Sluder’s theory, Ruskin [3] divided
Sluder’s neuralgia into four separate categories that com-
prised facial pain syndrome. Ruskin’s theory postulated that
SPG pathology caused trigeminal neuralgia [4]. In 1940,
Eagle [5] suggested that SPG inflammation was secondary to
intranasal deformities and infection.

The role that the SPG is involved in facial and head pain
has been hypothesized by two different mechanisms. One
hypothesis is an unequal sympathetic and parasympathetic
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tone existing within the SPG leading to blockade of
enkephalins and release of substance P. The other hypothesis
relates to an abnormal propagation of impulses through the
afferent nociceptive C-fibers secondary to focal demyelin-
ation of the SPG [6]. Since then, multiple techniques and
outcomes have been described [7-45].

Evidence Base

e Sanders and Zuurmond [29] did a case series on SPG
RFTC, which included 66 patients with a diagnosis of
episodic and chronic cluster headaches.

— 34 0f 56 patients with episodic and 3 of 10 with chronic
headaches reported complete resolution of headaches
during a mean follow-up of 29 months.

e Salar et al. [28] had a case series performing RFTC
lesions at 60° and 65° for 60 s on seven patients with
sphenopalatine neuralgia.

— All seven patients were pain-free from 6 to 34 months’
follow-up.

e Prasanna and Murthy [30] reported that ten patients with
pain secondary to cancer of the floor of the mouth and
tongue were pain-free in the short term.

* Bayer et al. [31] studied pulsed radiofrequency of the
SPG in 30 patients with chronic face and head pain.

— 21% had complete pain relief, 65% had mild-moderate
pain relief, and 14% had no pain relief.

— 65% of the patients had mild to moderate reductions of
pain medications.

e Janzen and Scudds [32] performed a randomized con-
trolled trial studying the effectiveness of the SPG block
for fibromyalgia and myofascial pain syndrome.

— There was no significant difference between the
lidocaine and control groups.

e Quevedo et al. [33] showed in a case report that the SPG
block was effective in two patients with complex regional
pain syndrome of the lower extremities.
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Fig. 33.1 Sphenopalatine ganglion (From Netter FH: Atlas of Human Anatomy, edn 4. Saunders-Elsevier; 2006; with permission). All rights
reserved

e Costa et al. [34] performed a clinical trial revealing the ¢ Cepero et al. [35] showed that SPG neurectomy for the
effectiveness of cocaine and lidocaine during nitroglycerin- treatment of facial pain was effective in 12 patients.
induced cluster headaches. — There was high recurrence of facial pain that was less

severe and treated with medications.
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Table 33.1 Graded evidence for the sphenopalatine ganglion block

Authors Diagnosis Study type | Number of patients Grade of recommendation
Bayer et al. [31] Atypical facial pain, sphenopalatine RR 30 2B

neuralgia, atypical trigeminal neuralgia,

and migraine headache
Berger et al. [39] Low back pain DB, PC 21 2B
Ferrante et al. [40] Myofascial pain of the head, neck, and DB, PC 23 2B

shoulders
Gregoire et al. [41] Trigeminal neuralgia CR 1 1C
Janzen and Scudds [32] Myofascial pain and fibromyalgia DB,PC 21 2B
Manahan et al. [42] Trigeminal neuralgia CR 1 1C
Nguyen and Wilkes [44] Trigeminal neuralgia CS 1 1C
Peterson et al. [36] Trigeminal neuralgia and tooth pain CR 1 1C
Puig et al. [8] Sphenopalatine neuralgia CS 8 1C
Quevedo et al. [33] CRPS of the lower extremity CR 2 2B
Saade and Paige [43] Cancer CR 1 1C
Salar et al. [28] Sphenopalatine neuralgia CS 7 1C
Sanders and Zuurmond [29] | Cluster headache CS 66 1C
Shah and Racz [26] Post-traumatic headache CR 1 1C
Yang and Oraee [37] Cluster headache CR 1 1C

Adapted from Day [38]
CR case report, CS case series, RR retrospective review, DB bouble blind, PC placebo controlled, CRPS complex regional pain syndrome

e Peterson et al. [36] along with Yang and Oraee [37] — Floor of the mouth
revealed the effectiveness of the transnasal SPG block. — Tongue
e Windsor and Jahnke [24] had success with the modified e Headaches
transnasal SPG. — Cluster
e Day [38] reviewed multiple publications and provided — Migraine
recommendations using Guyatt et al.’s [46] grading of — Post-traumatic
recommendations. This took into consideration the bene- — Oral pain
fits versus risks, methodological quality of supporting — Sphenopalatine neuralgia
evidence, and implications (Table 33.1): — Trigeminal neuralgia
— 1C-strong recommendation, low- or very-low-quality — Reported
evidence e Complex regional pain syndrome involving lower
— 2B-weak recommendations, moderate-quality evidence extremities
e Nguyen and Wilkes [44] describe successful treatment of e Fibromyalgia
refractory V2 trigeminal neuralgia with a pulsed radiofre- e Low back pain
quency of V2, a series of sphenopalatine blocks, and e Myofascial pain
methadone. e Sinus arrest in post-herpetic neuralgia
e Cornelissen et al. [45] state when conservative therapy e Vasomotor rhinitis

fails, pulsed radiofrequency (RF) of the pterygopalati-

num is an option for treatment. The available evidence is

classified as 2C+: effectiveness only demonstrated in Preoperative Evaluation

observational studies; given there is no conclusive evi-

dence of the effect, benefits closely balance with risk and ¢ Evaluate patient for anticoagulant or antiplatelet ther-

burdens. apy prior to any interventional pain management
procedure.
— The benefit of the patient receiving the procedure must
Indications outweigh the risk of withholding anticoagulation to
justify the procedure.
e Common — Communication with the patient’s primary care
— Persistent idiopathic facial pain physician (PCP) or cardiologist is a necessity to ensure

e Cancer patient safety and to protect the pain physician.
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Please refer to guidance described in comprehensive

reviews [47-50].

Coumadin should be withheld according to PCP’s or

cardiologist’s recommendations, and a prothrombin

time (PT) should be evaluated prior to the procedure.

Heparin use should receive the same precautions as

Coumadin use, although a partial thromboplastin time

(PTT) should be evaluated instead.

e If the SPG block is anticipated to be difficult to per-
form due to the patient’s anatomy or unsuccessful
block under fluoroscopy, a CT scan is recommended.

Anatomy

e Pterygopalatine fossa

The SPG is the largest of the four parasympathetic
ganglions of the head. It is located in the pterygopala-
tine fossa near the sphenopalatine foramen posterior to
the foramen rotundum and anterior to the pterygoid
canal (Figs. 33.1 and 33.2) [7].

Anteriorly to the fossa is the maxillary sinus, while the
medial pterygoid plate is located posteriorly. Medial to
the fossa is the palatine bone with the sphenoid sinus
superiorly (Fig. 33.3).

Superolaterally is the foramen rotundum, and infero-
medially lies the pterygoid canal.

Vasculature that exists within the fossa includes the
maxillary artery and its branches.

With a lateral fluoroscopic view, the fossa is V-shaped
with dimensions of 1 cm in width and 2 cm in height.
Needle access to the fossa is via the pterygomaxillary
fissure.

e Sphenopalatine ganglion

The maxillary nerve is attached superiorly to the SPG by
the pterygopalatine nerve within the pterygopalatine

Fig.33.2 The sensory
innervation of the lateral wall

of the nasal cavity, hard and
soft palates, and nasopharynx

Anterior
ethmoidal
nerve

External
nasal
nerve

Nasopalatine
nerve

fossa. In the sagittal view, the SPG appears to be on the
medial side of the maxillary nerve [8].

— The Vidian nerve is attached posteriorly to the ganglion.
— Efferent branches of the ganglion compose the superior

posterior lateral nasal and pharyngeal nerves.

— The greater and lesser palatine nerves exit the SGP

caudally.

e Sensory fibers
— Sensory innervations to the nasal membrane, parts of

the pharynx, soft palate, and the upper teeth originate
from the maxillary nerve traveling through the SPG.

Motor fibers
— Within the sensory trunks are thought to be a small

number of secretomotor nerves.

* Autonomic pathways
— Sympathetic fibers

e Originating in the upper thoracic spinal cord, the
preganglionic sympathetic fibers comprise the
white rami communicantes ascending through
the sympathetic chain into the superior cervical
ganglion.

e Postganglionic fibers combine with the carotid
plexus and then travel to the deep petrosal and
Vidian nerves toward the SPG. From the SPG,
the postganglionic fibers continue and innervate the
lacrimal gland and the nasal and palatine mucosa.

— Parasympathetic fibers

e From the superior salivatory nucleus, the parasym-
pathetic preganglionic fibers travel through the
facial nerve becoming the greater petrosal nerve.

e The greater and deep petrosal nerves combine to
form the Vidian nerve ending in the SPG.

e Preganglionic fibers synapse with postganglionic
fibers in the SPG through the nasal mucosa joining
the maxillary nerve and innervating the lacrimal
gland.

Olfactory Nerve of
bulb pterygoid canal

Maxillary
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Fig. 33.3 Fluoroscopic anteroposterior view of the face. MT middle
turbinate, O orbit, R ramus, S septum

Technical Aspects

Multiple approaches of sphenopalatine ganglion block have

been reported [10—45]:

e Technical approaches
— Intranasal
— Infrazygomatic
— Transnasal
*  Medications
— Cocaine 4%
— Lidocaine 1-2%
— Bupivacaine or ropivacaine 0.25-0.5%

Intranasal Approach

e The advantage of this approach is that it may be done in

an office setting.

* The SPG may absorb local anesthetic via the middle turbinate

and lateral nasal mucosa from a cotton-tipped applicator.

e Due to vasoconstrictive properties of cocaine, it is the

local anesthetic of choice.

— Lidocaine, bupivacaine, or ropivacaine may be an alter-

native if cocaine is unavailable or contraindicated.
e The patient is placed in the supine position.

e Measuring the distance from the opening of the
nares to the mandibular notch directly below the
zygoma will estimate how deep the cotton-tipped

applicator should be advanced.

e Mark the cotton-tipped applicator with this depth
measurement.

e Soak the cotton-tipped applicator in the local anes-
thetic for a few minutes.

e Phenylephrine may be administered into the
patient’s nares to reduce the incidence of epistaxis.

e Slowly advance the cotton-tipped applicator into
the nares parallel to the zygoma with the tip angled
laterally until the marked depth is reached.

e If the nares is large enough, insert a second cotton-
tipped applicator with local anesthetic superiorly,
and advance it past the first applicator by 0.5—1 cm.

e Allow the applicators to stay in place for 30—45 min.

¢ Findings of conjunctival injection, ipsilateral tear-
ing, and nasal congestion are consistent with a suc-
cessful block.

e If the patient relieves no pain relief within 30 min,
apply additional local anesthetic by trickling a
small volume of it down the side of the cotton-
tipped applicator.

e After45 min, remove the cotton-tipped applicator(s).

e If there is no pain relief, the SPG may not be the
origin of pain, or it may not be accessible with the
intranasal approach.

e The infrazygomatic approach is recommended to
rule out both possibilities.

Infrazygomatic Approach

Fluoroscopy or CT is recommended for this approach to
improve the chance of a successful block and patient
safety [19].
The patient may require light sedation, such as midazolam
and fentanyl, or monitored anesthesia care.
The patient is placed in the supine position.
Sterile prepping and draping of the appropriate side of the
face are required. This should span the area posteriorly
from the nose toward the ear and inferiorly from the zygo-
matic arch toward the mandible. Leave the ipsilateral eye
exposed. This allows for recognition of a retrobulbar
hematoma should one occur.

— Obtain a lateral fluoroscopic view to visualize the pter-
ygopalatine fossa, and identify the mandibular notch.

— In the lateral fluoroscopic view, the pterygopalatine
fossaisidentified, which appears tobe a“V” (Fig. 33.4).

— Be sure to superimpose the right and left fossae by
positionally adjusting the C-arm while maintaining the
patient’s head midline.

— A 10 cm curved blunt 20- or 22-gauge needle is preferred
for this approach. Alternatively a 3.5 inch, 22-gauge,
short-bevel needle with the distal tip bent (away from the
notch in the hub) to a 15° angle may be used.
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Fig. 33.4 Lateral fluoroscopic view of the face. HP hard palate, MN
mandibular notch, MS maxillary sinus, PF pterygopalatine fossa, SP
sphenopalatine ganglion

— Anesthetize the skin above the mandibular notch. Insert
a 1.25 inch, 16-gauge angiocatheter into the skin.

— Remove the sharp needle from the angiocatheter, and
insert the block needle.

— Under intermittent fluoroscopy, advance the block nee-
dle in a medial, anterior, and slightly caudad toward
the midpoint of the pterygopalatine fossa (Fig. 33.5).

— Obtain an anterior-posterior fluoroscopic view, and
advance the block needle under intermittent fluoros-
copy toward the middle turbinate. Block needle tip
advancement should stop adjacent to the palatine bone
(Fig. 33.6).

— To rule out intravascular uptake and intranasal spread,
0.5—-1 mL of nonionic, water-soluble contrast should
be injected into the fossa under continuous
fluoroscopy.

— Inject 2 mL of local anesthetic (1-2% lidocaine or
0.25% bupivacaine) with or without steroids once sat-
isfactory needle placement has been confirmed.

e If'the coronoid process does not obstruct access to the
fossa, an alternative approach is to insert the angio-
catheter and the block needle cephalad to the coro-
noid process using a coaxial technique. The needle is
then advanced until the tip is in the fossa, adjacent to
the palatine bone.

— A CT-enhanced SPG block technique has been
described by Vallejo et al. [23].

e Both fluoroscopy and CT are used simultaneously to
increase the chance of a successful block and safety.

Fig. 33.5 Lateral fluoroscopic view with the block needle tip in the
pterygopalatine fossa

Fig.33.6 Fluoroscopic anteroposterior view of the face with the block
needle adjacent to the palatine bone. M7 middle turbinate, O orbit, S

The patient is placed in the supine position, and
the patient’s head is rotated to until both rami of
mandible are superimposed on lateral fluoro-
scopic view.

In this view, the pterygopalatine fossa looks like a
“reverse vase” (Fig. 33.5).
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e Palpate the zygoma and insert a 3.5 inch 25-gauge
needle perpendicularly to the skin.

e Advance the needle under intermittent fluoroscopy
in a medial cephalad dorsal trajectory toward the
pterygopalatine fossa.

e Intermittent anterior-posterior fluoroscopic view
should be performed to avoid penetrating the lateral
nasal mucosa (Fig. 33.6).

e Under CT guidance, the needle tip may be placed in
the fossa with a slight turn (Fig. 33.7).

b

Temporomandibular
joint

External acoustic
meatus

Carotid canal

Foramen magnum

Transnasal Approach

e This technique may be done with or without fluoroscopy.

e The area spanning between the inferior to middle turbi-
nate and from the nares to the nasopharynx posterolateral
wall should be anesthetized with lidocaine 1.5% with
epinephrine 1:200,000 using a cotton-tipped applicator.

* Next, the area is sterilized by using an iodine-soaked
cotton-tipped applicator.

e For the transnasal approach, a 5 inch, 26-gauage spinal
needle in the plastic cover sheath utilized.

Zygomatic arch

Needle

Section of the
mandible coronoid
process

Needle entering
pterygopalatine
fossa

Medial pterygoid
plate

Choanae

Foramen ovale

Foramen
spinosum

Fig.33.7 (a, b) Reconstructed CT image, showing the needle inside the pterygopalatine fossa
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Using a sterile scalpel, the tip of the sheath is cut obliquely
at 45° creating a sheath bevel to expose 2 mm of the spi-
nal needle tip (Fig. 33.8).

Mark the sheath’s end opposite to the cut to identify the
orientation of the sheath’s bevel.

The spinal needle tip port side should be bent at 45° oppo-
site to the sheath’s bevel. The side port indicator is now
used as a tip pointer (Fig. 33.8).

Withdraw the needle into the sheath until the tip is not
visible, and apply lidocaine 2% jelly to the outside of the
sheath.

Advance the sheath into the nasal cavity while orienting
the bevel mark facing laterally.

Once resistance is met due to the sheath contacting the
nasopharynx posterolateral wall, confirm the spinal nee-
dle tip pointer is facing laterally. Next, advance the spinal
needle into the nasopharyngeal mucosa.

Negative aspiration through the spinal needle must be
confirmed, and then 1.5 mL of contrast is injected under
continuous fluoroscopy in the anterior-posterior and
lateral views. This is to confirm appropriate contrast
flow in the pterygopalatine fossa with no intravascular
uptake (Fig. 33.8).

At the level of the conch, the spinal needle tip should be
positioned near the posterolateral wall of the nasal cavity
and medial to the medial pterygoid plate.

Triamcinolone 20 mg and 1.5 mL of local anesthetic are

injected to block the SPG.

The needle needs to be flushed and hemostasis obtained

and confirmed using a cotton-tipped applicator.

A modification of the transnasal approach described by

Windsor and Jahnke [24]:

— This technique is to allow improved control of the
amount of medication reaching the posterior naso-
pharynx, improved patient comfort, and increased
exposure of local anesthetic to surrounding tissues of
the SPG.

— The patient is placed in the supine position with the
cervical spine in extension.

— Inspect the nares for any abnormal masses or septal
deviation.

— Viscous lidocaine 2% is administered to the patient
nasally as he/she inhales to assist in anesthetizing the
nasal mucosa.

— This technique intravenous

requires  standard

administration set:

Fig.33.8 (a-c) Fluoroscopic
transnasal sphenopalatine
ganglion
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e The tubing is uncurled, and the flow regulator is
moved against the Y-infusion port.

e A3 mL syringe is screwed onto the Y-port.

e The tubing distal to the Y-infusion port is mea-
sured in relation to a 10 cm cotton-tipped applica-
tor and cut immediately to the proximal end of the
cotton tip.

e The cotton-tipped applicator is inserted into the
intravenous tubing distal to the Y-infusion port
exposing only the cotton tip outside of the intrave-
nous tubing (Figs. 33.9a, b).

— This device is inserted into the nostril traveling along
the middle turbinate toward the nasopharynx. This
may be performed for both nostrils if the patient has
bilateral pain.

— The attached 3 mL syringe is filled with 2 mL of local
anesthetic.

— The cotton tip of the applicator must be primed by
injecting 0.5 mL of the local anesthetic from the
attached 3 mL syringe.

— The remaining 1.5 mL of local anesthetic is to be
delivered over 5-10 min, and then the applicator is left
in place for 20-30 min (Figs. 33.9¢, d).

Radiofrequency Lesioning

e Upon completion of successful diagnostic block(s),
radiofrequency thermocoagulation (RFTC) and pulsed
radiofrequency (P-RF) are options.

e Using the infrazygomatic approach, an insulated RF
needle with either a 3 or 5 mm active tip is used.
The 3 mm active tip is preferred to avoid lesioning of
nerves in close proximity to the SPG.

Fig.33.9 A modified transnasal SPG block technique. (a) Picture of
the suggested SPG block device. Note that the cut end of the tubing
reaches the proximal end of the cotton tip of the applicator and the
infusion port lies immediately against the proximal tip of the applica-
tor. (b) Close-up picture of the suggested SPG block device. Note the

connection between the syringe, Y-infusion port, and cut tubing. (c)
Lateral view of the SPG block device in place along the middle
turbinate to the nasopharynx. (d) Oblique view of SPG block device in
place along the middle turbinate to the nasopharynx
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With proper RF needle placement, sensory stimulation is
conducted at 50 Hz and up to 1 V. Paresthesia at the root of
the nose should be described by the patient at less than
0.5V.

— Stimulation of the palatine nerves leads to paresthesia
in the hard palate. Redirect the needle cephalad and
medial.

e Stimulation of the maxillary nerve causes paresthe-
sia in the upper teeth. Redirect the needle caudally
and medial.

e 2-3 mL of local anesthetic should be injected to
anesthetize the area before lesioning.

e RFTC should be performed for 90 s at 80 C for two
cycles.

e P-RF lesioning can be performed at 4042 °C for
120 s for 2—4 cycles.

e A case report by Shah and Racz [26] reveals long-
term pain relief of post-traumatic headache with the
use of pulsed radiofrequency to the SPG.

Precautions

Relative
— Allergy to medications used
— Anticoagulation
e Antiplatelet therapy
e History of facial trauma
— Absolute
e Allergy to medications used
e Coagulopathy
» History of chronic epistaxis (intranasal technique)
e Infection
* Patient refusal

Side Effects and Complications

Epistaxis secondary to aggressive placement of a
cotton-tipped applicator into the nasal passage or needle
penetration of the lateral nasal wall using the infrazy-
gomatic approach.

Local or retro-orbital hematoma can result from punctur-
ing the venous plexus overlying the pterygopalatine fossa
or maxillary artery, including branches.

Infection may occur without aseptic technique.

Reflex bradycardia has been reported with the use of
RFTC [27].

Transient hypoesthesia or anesthesia of the palate or
pharynx secondary to RFTC [28, 29].

Key Points

1. The sphenopalatine ganglion, also termed the
pterygopalatine ganglion, is a parasympathetic ganglion
with multiple connections to general sensory fibers of the
head and to the internal carotid plexus without synapses.

2. Reproducible pain-relieving diagnostic blocks should be
performed under fluoroscopy before proceeding to radio-
frequency neurolysis.

3. Indications for an SPG block include persistent idiopathic
facial pain, oral pain, and headaches.

4. The patient must be evaluated preoperatively for antico-
agulation, and the anticoagulant must be stopped accord-
ingly prior to the procedure with consultation with the
patient’s PCP or cardiologist.

5. The three different technical approaches for the SPG
block include the intranasal, infrazygomatic, and
transnasal approach.

6. The intranasal approach may be done in the office.

7. It is recommended to use fluoroscopy or CT to perform
the infrazygomatic approach.

8. Complications documented include epistaxis, local or retro-
orbital hematoma, infection, reflex bradycardia, and tran-
sient hypesthesia or anesthesia of the palate or pharynx.
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