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Learning objectives

• To be familiar with the several limitations of neural 
blockade as a therapeutic tool for chronic pain

• To recognise that the premise for diagnostic and 
therapeutic blocks outcomes maybe flawed.

• To accept that therapeutic blocks for Orofacial Pain 
have limited evidence base and to recognise how 
we may address this



Definitions

Types of Nerve blocks 
• Therapeutic nerve blocks are used to treat painful conditions. Such nerve blocks contain 

local anaesthetic that can be used to control acute pain. 
• Nerve blocks can be used, in some cases, to avoid surgery.

• Diagnostic nerve blocks are used to determine sources of pain. These blocks typically 
contain an anaesthetic with a known duration of relief.

• Prognostic nerve blocks predict the outcomes of given treatments. For example, a nerve 
block may be performed to determine if more permanent treatments (such as surgery) 
would be successful in treating pain.

• Pre-emptive nerve blocks are meant to prevent subsequent pain from a procedure that 
can cause problems including phantom limb pain.

Central nerve block includes Gasserian, epidural and spinal anaesthesia.
Neurolytic block causes temporary degeneration of nerve fibers through the application of 
chemicals, heat, or freezing, produces a block that may persist for weeks, months, or 
indefinitely



Definitions
• Nerve block or regional nerve blockade is any deliberate interruption of action potential (transduction and or 

transmission) for pain relief.

• Local anaesthetic nerve block (sometimes referred to as simply "nerve block") is a short-term block, usually 
lasting hours or days, involving the injection of an local anaesthetic

• Other agents may be combined with LA for example corticosteroid or antibiotic or Botulinum Toxin A. 

• Included
• Blocks
• Infiltrations
• Intra articular injections
• Intra muscular injections
• Topical LA
• Deep block injections 

• Peripheral Sphenopalatine and  Stellate 

Excluded 
• Trigger point injections
• Central

• Gasserian Ganglion

• No agent
• Dry needling
• Acupuncture 



Pain is complex
Trigeminal chronic pain has additional challenges

The role of neural blockade as a 
therapeutic tool in painful conditions 
may be compromised due to several 
characteristic of chronic pain including;

• social, emotional, financial, and legal 
factors effecting the patient

• the pathophysiology of clinical pain
• the site of nociception
• the pathway of afferent neural signals.

Information gained from blocks may 
then be applied to the choice of 
medicines or surgical therapy or 
neuroablative therapies.
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Nerve blocks issues

The diagnostic and therapeutic use of neural 
blockade rests on three premises. 

• First, pathology causing pain is located in an exact peripheral 
location, and impulses from this site travel via a unique and 
consistent neural route. 

• Second, injection of local anaesthetic totally abolishes 
sensory function of intended nerves and does not affect 
other nerves. 

• Third, relief of pain after local anaesthetic block is 
attributable solely to block of the target afferent neural 
pathway. The validity of these assumptions is limited by 
complexities of anatomy, physiology, and psychology of pain 
perception and the effect of local anaesthetics on impulse 
conduction.

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Possible neurophysiological flaws in diagnostic/ 
therapeutic block use 

• Nociceptor Activity

• Afferent and efferent interactions

• Sympathetic contributions

• Spinal processing

• Convergence and referred pain

• Plasticity before and after injury

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Possible nonspecific treatment effects in pain that 
may undermine therapeutic PNB outcome.

• Placebo effect <https://en.wikipedia.org/wiki/Placebo
• A placebo is a substance or treatment with no active therapeutic effect

• This psychological phenomenon, in which the recipient perceives an improvement in 
condition due to personal expectations, rather than the treatment itself

• Pygmalion effect <https://en.wikipedia.org/wiki/Pygmalion_effect
• hereby higher expectations lead to an increase in performance. A corollary of the 

Pygmalion effect is the golem effect, in which low expectations lead to a decrease in 
performance; both effects are forms of self-fulfilling prophecy.

• Hawthorne effect <https://en.wikipedia.org/wiki/Hawthorne_effect
• also referred to as the observer effect, is a type of reactivity in which individuals modify 

an aspect of their behavior in response to their awareness of being observed

• From the epidemiology perspective, they refer such things are “bias”.

Thanks to Don Nixdorf

https://en.wikipedia.org/wiki/Placebo
https://emea01.safelinks.protection.outlook.com/?url=https://en.wikipedia.org/wiki/Pygmalion_effect&data=01|01|tara.renton@kcl.ac.uk|c24037d174644a43692508d5abca4e6c|8370cf1416f34c16b83c724071654356|0&sdata=muUjRS%2B4TCXVzCiyiUNmJHicAxD0sN3kfMj%2B8%2Btpta8%3D&reserved=0
https://en.wikipedia.org/wiki/Hawthorne_effect


Criteria for interpretation of outcome of PNB

Ratios Describing Efficacy of Tests
The proper interpretation of a positive 

test must take into consideration the 

prevalence of the condition. For 

example, a test with a 95% 

specificity rate will have a positive 

result in 5% of healthy subjects. If 

the condition being sought is rare 

(e.g., occurs in only 2% of the test 

group), false-positive responses will 

outnumber true-positive tests, and the 

majority of positive results will occur in 

subjects who actually are healthy.

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Therefore……………………….
• False positive response to PNB

• A nerve block distal to the primary site of nerve pathology may alter pain perception by 
interrupting antidromic impulses, contrary to the common assumption that axonal 
function must be interrupted proximal to the area of injury to provide relief.

• If pain relief follows sympathetic blockade, lack of anaesthesia to touch does not assure 
that pain relief is by sympathetic interruption, because a subtle somatic block could 
produce analgesia without anaesthesia, resulting in pain relief independent of a 
sympathetic mechanism.

• A selective large fibre block would create eliminate touch evoked pain but not response 
to nociceptive or thermal stimuli

• Interruption of one limb of the convergent inputs may be sufficient to provide complete 
pain relief, leading to false assumptions about the source of the pain.

• Infiltration of a painful trigger point in the affected muscle may reduce the combined 
input to a level below the pain threshold, and the mistaken interpretation would be that 
the pain is entirely somatic, without any visceral source.

• Afferent blockade of conditioning stimuli could lead to normalization of dorsal horn 
responsiveness and profound, prolonged relief.

• Denervation may additionally produce sufficient sensitization of WDR neurons that non 
noxious stimulation, including stimuli from outside the original receptive field, can 
produce pain. Blockade of such stimulation could falsely indicate the site of pathology. 

=

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Therefore……………….

• False negative response to PNB
• Dorsal root ganglia of injured nerves participate in abnormal 

impulse generation resulting in poor response to PNBs this may 
increase after peripheral blockade

• Conceivably, loss of large fibre activity after peripheral or neuraxial 
blockade could increase dorsal horn cell activity, particularly if 
there is preservation of C-fibre input, producing a paradoxical 
increase in pain

• A diagnostic block that interrupted small, but not large, fibres could 
fail to relieve touch-evoked pain even if the remainder of the 
extremity is insensitive to nociceptive or thermal stimuli.

• Afferent blockade of conditioning stimuli with spinal sensitization 
pain might persist independent of afferent activity.

• blockade of an injured nerve may not provide relief of pain and 
allodynia if the receptive field of sensitized dorsal horn neurons has 
spread beyond the distribution of the injured nerve, again leading 
to the mistaken conclusion that the injured nerve is not involved.

=

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



And yet more confounding factors……………



Possible confounding practical issues with 
Peripheral Nerve block (PNB)

Consideration of the subtle, complex, and variable action of local anaesthetics should inspire 
caution in the interpretation of blocks. 

Variability may be due to;
• Patient anxiety
• Pain condition
• Site

• Block or regional

• LA 
• Agent
• Agent concentration
• Volume
• Adjunctive

• Sulphates
• Epinephrine content

• Repeated?

• Adjunctive agents
• Corticosteroid
• Antibiotics

• Alternative
• Botulinum Toxin A



Neural Blockade confounding factors in interpreting 
success or failure of the therapeutic PNB

• Intensity of blockade

• Differential blockade 

• Degree of blockade

• Systemic effects

• Psychosocial issues

• Anatomic issues

• Pathophysiology of pain

• Refractory pain

• The  placebo effect

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Placebo 

Compelling evidence with 
regard to placebo responses  to 
PNBs leads to the conclusion 
that the ambiguity created by 
these responses is a major 
impediment to the valid use of 
neural blockade for diagnosis or 
treatment of pain.

Hogan QH, Abram SE. Neural blockade for diagnosis and prognosis. A review. Anesthesiology. 1997 Jan;86(1):216-41. Review.



Practical aspects
Consent and training
What basic principles should be followed to ensure a 
safe and successful peripheral nerve block? 

• Patients should be informed about the potential risks 
and benefits of PNB and allowed to decide on the 
anaesthetic they prefer. 

• Not all patients are good candidates for regional 
anaesthetics. For example, performing PNB after 
trauma or on highly anxious patients. 

• The clinician must have knowledge of the anatomy, 
technique, and equipment necessary to perform the 
most appropriate block for a given situation. 

• The use of aseptic technique, correct equipment (B-
bevel needles, nerve stimulators, ultrasound), and 
basic physiologic monitoring is mandatory. 

• The area in which the PNB is performed should have 
immediate access to resuscitative equipment and 
medications.



Practical aspects 
What Risks?
• There may be inadvertent damage to 

anatomic structures by the advancing 
needle. Examples include 
• direct trauma to the nerve or spinal 

cord by intraneural injection of local 
anaesthetic 

• nerve laceration
• vascular injury with resulting 

hematoma formation

• The drugs that are injected may have 
undesirable local and systemic effects. 
• Allergic reactions to local anaesthetics 

are rare. Ester local anaesthetics are 
derivatives of para-aminobenzoic acid, 
a known allergen, and therefore more 
likely to cause allergic reactions than 
the amide local anaesthetics. 

• Any local anaesthetic injected 
intravascularly has the potential for 
systemic reactions, including seizures 
and cardiovascular collapse.



Practical aspects 
Minimising risks

• Correct training

• It is essential to ensure correct needle placement
• Avoid intravascular placement
• Avoid epineural and or intraneural placement 
• Always aspirate

• Knowledge of the anatomy of the target region 
and the surrounding structures is necessary. 

• Knowledge of the equipment and the 
pharmacology of local anesthetics is also 
required. 

• Do not perform a PNB with which you are 
unfamiliar or not trained to do.
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What is the evidence for therapeutic PNBs in pain?



Evaluating the evidence

• GRADE is a systematic and explicit 
approach to making judgements 
about quality of evidence and 
strength of recommendations.

• It was developed by the Grading of 
Recommendations, Assessment, 
Development and Evaluations 
(GRADE) Working Group, and it is 
now widely seen as the most 
effective method of linking 
evidence-quality evaluations to 
clinical recommendations.



LA PNB evidence 
Spinal 

Recommendations for nerve blocks 

• The HTA retrieved four SRs (33,50,56,57), six RCTs (58-63) and six CPGs 
(7,8,10,11,64,65). One SR (50) and three CPGs (11,64,65) were excluded due 
to poor quality. The recommendations refer to commonly used blocks. 
nerve blocks for lumbar radiculopathy: the task force cannot justify a 
general recommendation, but suggests that these interventions be used 
with caution depending on the circumstances, with full disclosure to the 
patient of the limited evidence and potential risks. Evidence quality: Fair; 
Certainty: Moderate; Strength of recommendation: Grade C-B

• Iv regional guanethidine and Bier blocks for cRPS i: IV regional 
guanethidine and Bier blocks are not recommended for the treatment of 
CRPS I. Evidence quality: Good; Certainty: Moderate; Strength of 
recommendation: Grade B 

• Stellate ganglion blocks for PHN: Stellate ganglion blocks are not 
recommended for the treatment of PHN. Evidence quality: Fair; Certainty: 
Moderate; Strength of recommendation: Grade C 

• Peroneal nerve blocks for lumbar radicular pain: Peroneal nerve blocks are 
not recommended for the treatment of lumbar radicular pain. Evidence 
quality: Good; Certainty: Moderate; Strength of recommendation: Grade B

• Selective nerve root blocks for cervical radiculopathy: : Moderate; 
Strength of recommendation: Grade I Stellate ganglion blocks for CRPS i: 
There is insufficient evidence to evaluate effectiveness of stellate ganglion 
blocks in CRPS I. Evidence quality: Fair to Poor; Certainty: Moderate; 
Strength of recommendation: Grade D



PNB Why add corticosteroid to LA?
Rationale (Systematic Review 2018)

• BACKGROUND: I.V. and perineural dexamethasone have both been found to prolong loco-regional analgesia compared with controls without 
dexamethasone. It is unclear whether perineural administration offers advantages when compared with i.v. dexamethasone.

• METHODS: A systematic literature search was performed to identify randomized controlled double-blind trials that compared i.v. with 
perineural dexamethasone in patients undergoing surgery. Using the random effects model, risk ratio (for binary variables), weighted mean 
difference (for continuous variables) and 95% confidence intervals were calculated. We applied trial sequential analysis to assess the risks of 
type I and II error, meta-regression for the study of the dose responsive relationship, and the Grading of Recommendations Assessment, 
Development, and Evaluation system.

• RESULTS We identified 10 randomized controlled double-blind trials (783 patients). When using conventional meta-analysis of nine low risk of 
bias trials, we found a statistically significantly longer duration of analgesia, our primary outcome with perineural dexamethasone (241 min, 
95%CI, 87, 394 min). When trial sequential analysis was applied, this result was confirmed. Meta-regression did not show a dose-response 
relationship. Despite the precision in the results, using the Grading of Recommendations Assessment, Development, and Evaluation system 
(GRADE), we assessed the quality of the evidence for our primary outcome as low.

• CONCLUSIONS There is evidence that perineural dexamethasone prolongs 
the duration of analgesia compared with i.v. dexamethasone. Using GRADE, 
this evidence is low quality C.

Heesen M, Klimek M, Imberger G, Hoeks SE, Rossaint R, Straube S Co-administration of dexamethasone with peripheral 
nerve block: intravenous vs perineural application: systematic review, meta-analysis, meta-regression and trial-sequential 
analysis. Br J Anaesth. 2018 Feb;120(2):212-227. doi: 10.1016/j.bja.2017.11.062. Epub 2017 Nov 22.



LA PNB evidence 
Headaches

• LA plus steroid 

• Level II-IV (GRADE B-D) for 
ONB in Migraine, Cluster 
headache

• Level II (GRADE B) 
Cervicogenic HA
• The best available studies 

indicate that the C2–3 
zygapophysial joints are the 
most common source of 
cervicogenic 
headache,16,19,39,40 
accounting for about 70% of 
cases.

• Migraine Botoxin A (GRADE 
B-A) Level I-III



BTX NB
Rational for Neuropathic pain (NP)

The level of efficacy for BoNT treatment in each category of NP is defined according to the published 
guidelines of the American Academy of Neurology. 

Onabotulinumtoxin A is effective for;

Grade A evidence in (non orofacial) postherpetic neuralgia.

Grade B evidence in (non orofacial) posttraumatic neuralgia and painful diabetic neuropathy

BUT………LOW level of evidence for orofacial pain conditions!!!
The data on complex regional pain syndrome, carpal tunnel syndrome, occipital neuralgia, and phantom 
limb pain are preliminary and await conduction of randomized, blinded clinical trials. 

Much remains to be learned about the most-effective dosage and technique of injection, optimum 
dilutions, and differences among BoNTs in the treatment of neuropathic pain.

Dr Nadine Attal Safety and efficacy of repeated injections of botulinum toxin A in peripheral neuropathic pain (BOTNEP): a randomised, double-blind, 

placebo-controlled trial. Lancet Volume 15, No. 6 p555–565, May 2016 

Mittal SO, Safarpour D, Jabbari B. Botulinum Toxin Treatment of Neuropathic Pain. Semin Neurol. 2016 Feb;36(1):73-83. doi: 10.1055/s-0036-1571953. Epub 2016 Feb 11.



Injection of corticosteroids and hyaluronate may be  effective for TMD joint pain                                           Grade C

What is the evidence for treatment for 
orofacial pain? Systematic Review



• Data sourcesElectronic searches of PubMed, the Cochrane Library, Embase, the National Health Service Economic Evaluation Database and HTA until March 2017. Also 
handsearched referenced in the original articles. Grey literature was not included.Study selectionRandomised controlled trials with more than ten participants with oro-facial 
pain duration of more than three months were sub grouped into: TMD-muscle pain (TMD-m), TMD-joint pain (TMD-j), burning mouth syndrome (BMS) and other oro-facial pain. 

• Studies include any pharmacological treatment against another pharmacological, non-pharmacological treatment, placebo or no treatment. The primary outcome was change 
in pain intensity and the secondary outcome was the effect on quality of life.. Two authors independently extracted data that were later assessed according to a modified GRADE 
system.

• Results Forty-one studies, rated medium to low risk of bias, were included in qualitative analysis on patients with TMD-j pain (15 studies, n = 790), TMD-m pain (nine studies, n = 
375), BMS (17 studies n = 868). 

• For the TMD-j group five studies support NSAIDs and nine corticosteroid and hyaluronate injections. Eight of the nine TMD-m studies were included in a network meta-analysis 
(NMA), they support cyclobenzaprine, botulinum toxin injections and topical treatment with Ping-On ointment. 

• Five of the 17 BMS studies included in a NMA support topical capsaicin and clonazepam. 

• Of the remaining 12, five showed no effect while the remaining support alpha lipoic acid, gabapentin, clonazepam, amisulpride and SSRIs.

The authors concluded that clonazepam and capsaicin are effective for BMS while 
cyclobenzaprine, a muscle relaxant, has a positive treatment effect on TMJ-m. 
Evidence from the narrative synthesis suggests NSAIDs, corticosteroid and 
hyaluronate injections are effective for TMD-j pain.

Fischoff D, Spivakovsky S. Are pharmacological treatments for oro-facial pain effective? Evid Based 
Dent.2018 Mar 23;19(1):28-29. doi: 10.1038/sj.ebd.6401294.

What is the evidence for treatment for 
orofacial pain? Systematic Review
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LA therapeutic Nerve bocks for OFP
Region
• Trigeminal

• Inferior alveolar

• Lingual 

• Intra oral infiltration

• Auriculotemporal

• Infraorbital

• Temporomandibular

• Muscular

• Intracapsular

• Extracapsular

• Cervical nerves

• Occipital nerve block

• Sympathetic Stellate

• Sphenopalatine ganglion



Trigeminal nerve LA PNBs (infiltrations or blocks)

For TN



LA NB (V2, IDBs, Mental N)
for TN

• Case series 35 cases refractory TN  10% 
lidocaine multi site block / infiltrations

• 11/35 pts complete pain relief and 35% 
pts responded favourably. Lasting 3-172 
days

• Multiple site injection including IDB for 
refractory TN and non classical TN

• Evidence Grade  C

Case report Tetsusuke YOSHIMOTO, Takako TSUDA, Keiichi SUNOHARA, Hirofumi OYAMA, Hiroaki ITOH, Hiroyuki HIRATE, Tetsuya TAMURA, Yasuhiro NOZAKI, Hirotada KATSUYA. 
Repeated peripheral trigeminal nerve block improved prolonged postoperative nerve palsies Journal of Japan Society of Pa in Volume 14 (2007) Issue 2 Pages 144-149



• Group II (LA + medication) at 30 and 90 days have larger 
reduction in the frequency of pain and exhibited a 
bigger improvement in the scores of the pain, general 
health and depression scales. 

• The results from this preliminary study suggest a 
clinical benefit of the combination of pharmacotherapy 
and lidocaine block.

The study evaluated the therapeutic effect of 

combination of pharmacotherapy and lidocaine block. 

13 patients with CTN managed with pharmacotherapy 

were recruited and assigned either to no additional 

treatment (Group I) or to additional 

analgesic block (Group II). 

The primary endpoint was the reduction in the 

frequency of pain episodes in a month assessed at 30 

and 90 days. 

Comparisons of measurements of pain, general health 

and depression scales were secondary endpoints. 

Evidence Grade C

Di Stani F Ojango C, Dugoni D, Di Lorenzo L, Masala S, Delfini R, Bruti G, Simonetti G, Piovesan EJ, Ruggeri AG. Combination of pharmacotherapy 

and lidocaine analgesic block of the peripheral trigeminal branches for trigeminal neuralgia: a pilot study. Arq Neuropsiquiatr. 2015 Aug;73(8):660-4. 

doi: 10.1590/0004-282X20150077.

LA NB (V2, IDBs, Mental N)
for TN



LA mixed PNB 
for TN pre-emptive radiofrequency

• Compared with the control group, a single 
peripheral nerve block significantly attenuated

• average pain (P < 0.01) 
• worst pain (P < 0.01),
• ameliorated the quality of sleep (P < 0.01), 
• increased analgesia satisfaction (P < 0.01). 

• Moreover, patients in the nerve block group 
experienced a decrease in incidence (P < 0.01) and 
intensity (P < 0.01) of episodic pain during surgery 
as compared with the participants in the control 
group. 

• These results demonstrate that a single peripheral 
nerve block may be an effective way to relieve 
preoperative and perioperative intolerable pain 
of trigeminal neuralgia.

• Prospective study to establish the preoperative and 
perioperative analgesic effects of preoperative 
single peripheral nerve block. 

• Sixty patients with classic trigeminal neuralgia who 
were scheduled to undergo radiofrequency 
thermocoagulation of the gasserian ganglion were 
randomly divided into a control group (n = 30) and 
a nerve block group (n = 30).

• Patients in the nerve block group were treated 
with single peripheral nerve block using 
1% lidocaine and betamethasone on the day of 
admission.

• Average pain, worst pain, quality of sleep, and 
analgesia satisfaction were evaluated before 
surgery. The incidence and intensity of 
perioperative episodic pain were determined 
before the needle reached the gasserian ganglion.

Weng Z, Halawa MA, Liu X, Zhou X, Yao S. Analgesic effects of preoperative peripheral nerve block in patients 
with trigeminal neuralgia undergoing radiofrequency thermocoagulation of gasserian ganglion. J Craniofac Surg 2013 
Mar;24(2):479-82. doi: 10.1097/SCS.0b013e31827c7d6f



LA NB 
for Great Auricular Neuralgia

• Lidocaine and Tetracycline

• Great Auricular neuralgia

• Case report

• Grade D



LA Supra orbital NB
for Migraine

• Usually supraorbital NB PLUS Greater occipital 
nerve block (GON)

• The study prior to updated BTX migraine protocol

• Evidence Grade C-B

Bovim G, Sand T. Cervicogenic headache, migraine without aura and tension-type headache. Diagnostic 
blockade of greater occipital and supra-orbital nerves. Pain. 1992 Oct;51(1):43-8.



Trigeminal nerve PNBs (infiltrations)

Lingual / BMS/ Lingual Nerve injury



LA lingual PNB
No studies for Therapeutics

• But we have some evidence 
from experimental studies that 
topical and Lingual nerve blocks 
may ne diagnostic and have 
potential therapeutic effect



LA lingual PN Block
for BMS
• A randomised, double-blind crossover design was used to 

investigate the effects of lingual nerve block on 
spontaneous burning pain and a possible correlation with 
the effects of topical clonazepam, the patient's response 
to a psychological questionnaire, and the taste and heat 
thresholds. 17 patients

• The spontaneous burning was measured with a visual 
analogue scale (VAS) just before and 15 min after 
injection. 

• The decreases in VAS score after lidocaine or 
saline injection were not significantly different 
(2.7+/-3.9 and 2.0+/-2.6, respectively; n=20). 

• Two groups of patients could be identified: in a 
"peripheral group" (n=10) the VAS decrease due to 
lingual nerve injection was 4.3+/-3.1cm after lidocaine 
and 0.9+/-0.3 cm after saline (p=0.02). 

• In a "central group" (n=7), there were an increase in pain 
intensity score (-0.8+/-2.6 cm) after lidocaine and a 
decrease (1.5+/-3.0 cm) after saline (p=0.15).

• An increase in the hospital anxiety and depression (HAD) 
score and a decreased taste sensitivity and heat pain 
threshold of painful oral area were seen in patients 
compared with age-and-sex-matched controls (p<0.05). 

• Topical clonazepam treatment tended to be more effective 
(p=0.07) and HAD score lower (p<0.03) in the peripheral 
than in the central group. These results suggest that the 
neuropathic disorder associated with stomatodynia may be 
predominantly peripheral, central or mixed depending on 
the individual. 

• Topical application of clonazepam and HAD may serve as 
indicators of which mechanism is dominating.

Grémeau-Richard C, Dubray C, Aublet-Cuvelier B, Ughetto S, Woda A. Effect of lingual nerve block on burning mouth 
syndrome (stomatodynia): a randomized crossover trial. Pain. 2010 Apr;149(1):27-32. doi: 10.1016/j.pain.2009.11.016. 
Epub 2010 Jan 18.



LA lingual PN Infiltration
Experimental LA in Burning mouth syndrome

Tested the effect of a topical anaesthetic (dyclonine HCl) on 
patients' intensity ratings for oral burning, taste dysgeusia and the 
taste of two chemical stimuli (1.0 M NaCl and 1.0 M sucrose).
A total of 33 patients (9 male and 24 female, average age: 60 yr) 

are included in this analysis. The anaesthetic reduced the 
perceptual intensity of both chemicals in these patients on four 
out of five post anaesthesia trials (p < 0.01). 

The BMS cohort included 12 patients whose burning increased (p 
< 0.001), 14 patients whose burning did not change, and 7 
patients whose burning decreased (p < 0.001) 

Baseline dysgeusias (n = 13) decreased in intensity (p < 0.001) 
after anaesthesia, suggesting BMS dysgeusia is related to the 
activation of peripheral taste mechanisms. 
Evidence Grade C

Formaker BK, Mott AE , Frank ME The effects of topical anaesthesia on 
oral burning in burning mouth syndrome. Ann N Y Acad Sci. 1998 Nov 30;855:776-80.



LA lingual PN Infiltration 
Our research
Dr Kiran Beneng Dr Matthew Howard and TR in press

BMS LA Results
Three groups were identified;

Peripheral group with decrease in pain after LA (n=5)
Central group with increase in pain after LA (n=2)
Mixed group no change in pain after LA (n=2)

A significant increase in CBF was noted in BMS patients compared to 
controls with a cluster seen unilaterally within the insula extending 
anteriorly and inferiorly to the fronto-orbital complex. 
Following treatment with LA, rCBF decreases were seen in the BMS 
group on the ipsilateral side to the LA. CBF changes were noted 
within S2, insula cortex, fronto-orbital cortex, the primary auditory 
complex and the putamen. 
Conversely, there was a significant increase in CBF in controls, 
compared to BMS patients following LA administration with changes 
predominantly noted around the midline in the cingulate gyrus, 
hippocampus, parahippocampal gyrus, cerebellum and brainstem. 

Evidence Grade C



LA for BMS
Possible conclusions
• LA PNB infiltration very useful tool for phenotyping BMS patients into 

three groups and may be useful for treatment decisions in the future

• 33% of BMS pts may benefit from LA infiltration / topical bupivacaine 
combined with capsaicin and or topical clonazepam treatment

• LA lingual blocks are effective / ineffective (or as effective as saline 
blocks)

• Elevated HADs predominant factor in predictive poor response to PNB



Trigeminal nerve PNBs (Pre-Botox infiltrations)

Anterior Middle Posterior Superior Blocks
Mandibular ridge infiltrations



Pre Botox LA injections for focal neuropathic pain
Lidocaine 2% (1:80K epinephrine) 1-2mls infiltrations
positive response prerequisite for BTX treatment

PDAP 1 or primary localised intra oral 
Ne Pain

• 7 patients
• Mean age 55yrs
• 60% Female
• Site 

• 40% mandibular posterior molar 
region

• 40% posterior maxillary molar region
• 20% anterior maxilla

• Response rate 
• Complete 3 (1 hour-30days)
• Partial 2
• None 2

PPTTN localised intra oral Ne Pain

• 18 patients

• Mean age 42 yrs

• 75% female

• Site
• 15% mandibular posterior molar region
• 5% posterior maxillary molar region
• 80% anterior maxilla

• Response rate
• Complete 14 (duration 1 hour -42 days)
• Partial 2
• None 2



Versatis patches
5% Lidocaine patches

Recommended for 

• Extraoral PHN 

• Extraoral neuropathic pain

• For myofascial pain

Evidence Grade C



LA therapeutic Nerve bocks for OFP
Region
• Trigeminal

• Inferior alveolar

• Lingual 

• Intra oral infiltration

• Auriculotemporal

• Infraorbital

• Temporomandibular

• Muscular

• Intracapsular

• Extracapsular

• Cervical nerves

• Occipital nerve block

• Sympathetic Stellate

• Sphenopalatine ganglion



TMD
Types of blocks

• Intramuscular injections valuable in 
determining the source of pain and 
therapeutic value 

• Auriculotemporal block helps to identify 
whether the painful structure is a site or 
source of pain

• Intra articular injections 

• Dry needling
• Gonzalez-Perez LM, Infante-Cossio P, Granados-Nuñez M, Urresti-Lopez FZ (2012) Treatment 

of temporomandibularmyofascial pain with deep dry needling. Med Oral Patol Oral Cir Bucal
17: e781–e785.

• APTA (2013) Description of dry needling in clinical practice: an educational resource paper. 
APTA Public Policy, Practice, and Professional Affairs Unit.

• Dommerholt J (2011) Dry needling - peripheral and central considerations. J Man ManipTher
19:223-227.

• Kalichman L, Vulfsons S (2010) Dry needling in the management of musculoskeletal pain. J 
Am Board Fam Med 23: 640-646.

• Hong CZ (1994)Lidocaine injection versus dry needling to myofascial trigger point. The 
importance of the local twitch response. Am J Phys Med Rehabil73:256–263.

• Ruoff GE (1995) Technique of trigger point injection. In: Pfenninger JL, Fowler GC. (eds.) 
Procedures for primary care physicians. Mosby, St. Louis.

• Trigger point injections
• Melzack R (1981)Myofascial trigger points: relation to acupuncture and mechanisms of pain. 

Arch Phys Med Rehabil 62: 114–117.

• Travell JG, Simons DG (1999)Travell and Simons' myofascial pain and dysfunction; the trigger 
point manual. (2ndedn),Lippincott Williams & Wilkins, Baltimore.

• Fernandez-Carnero J, La Touche R, Ortega-Santiago R, Galan-del-Rio F, Pesquera J, et al. 
(2010) Short -term effects of dry needling of active myofascial trigger points in the masseter 
muscle in patients with temporomandibular disorders. J Orofac Pain 24: 106-112.

Orofacial Pain: A Review. Available from: 
https://www.researchgate.net/publication/300051935_Orofacial_Pain_A_Review [accessed Jan 21 2018].



LA IM NB
TMD criteria
• Myalgia

• Arthralgia

• Dysfunction +/- locking

• Arthritis 

Type of TMD DC not reported or trialled

Mixed region injections

No prognostic indicators for treatment 
outcome

No Axis II



LA Masseteric Nerve Block NB Vs TrgP Inj vs BRA
TMD myalgia 

• To compare the efficacy of a regional masseteric nerve block 
(MNB) in the management of myofascial pain of masseteric 
origin, relative to trigger point injection (TrP-Inj) and intra-oral 
stabilization appliance (IOA).

• Sixty patients met the eligibility criteria and were grouped 
based on their treatment regimen; IOA, TrP-Inj or MNB. Pain 
scores recorded at pre-treatment (baseline), 30 minutes post-
treatment, and 2 weeks post-treatment were analyzed.

• Treatment with MNB resulted in significant reduction in pain 
at 30 minutes and two weeks post-treatment compared to 
TrP-Inj and IOA.

• MNB provided an immediate and sustained therapeutic effect 
for the management of myofascial pain for at least up to two 
weeks. MNB is a simple and valuable tool in the management 
of myogenous pain, especially for the non-orofacial pain 
practitioner.

Evidence Grade C



LA Masseteric NB
TMD myalgia



LA Auriculotemporal NB
TMD myalgia
• Land marks and technique

https://pocketdentistry.com/wp-content/uploads/285/F000109f10-09ae-9780323082204.jpg



LA auriculotemporal PNB
TMD dysfunction
Acute TMD CLWoR

• Only one of 22 suitable studies selected 
used Auriculotemporal PNB with LA for 
acute management of disc displacement 
with no reduction Evidence Grade C

DuPont JS Jr. Simplified anesthesia blocking of the temporomandibular joint. Gen Dent. 2004 Jul-Aug;52(4):318-20
Al-Baghdadi M, Durham J, Steele J Timing interventions in relation to temporomandibular joint closed lock duration: a systematic review of 
'locking duration'. J Oral Rehabil. 2014 Jan;41(1):24-58. doi: 10.1111/joor.12126. Epub 2014 Jan 7.



> intra articular NB

• There is a need for systematic studies regarding the pathophysiology and pain mechanisms of somatosensory function in 
the temporomandibular joint (TMJ).  So far, the effects on somatosensory functions of local anesthetics (LA) applied to the 
auriculotemporal (AT) nerve or intraarticularly (IA) into the TMJ have not been studied systemically. 

• This study aimed to examine in a double-blinded, placebo-controlled manner the effects of LA on mechanical and thermal 
sensitivity in the TMJ area. 

• Twenty-eight healthy subjects (27.4 +/- 6.2 years) without temporomandibular disorders (TMD) participated. 

• The subjects received an AT nerve block (n = 14) or an IA injection (n = 14) with LA (Bupivacaine, 2.5 mg/ml) on one side, 
and a placebo injection (isotonic saline) on the contralateral side. 

• Mechanical (tactile and pin-prick) and thermal sensitivity (40 and 5 degrees C) were assessed at 11 standardized points in 
the TMJ area before injections (baseline) as well as 30 min, 1 and 2 h after injections. All stimuli were rated by the subjects 
on a 0-100 numerical rating scale (NRS). TMJ pressure pain threshold (PPT) and pressure pain tolerance (PPTOL) were 
assessed laterally over both TMJs using an algometer.

• IA injections with LA were not associated with any changes in sensitivity of the TMJ or surrounding area.

• In contrast, AT nerve blocks with LA caused a decrease over time in the pin-prick sensitivity (P = 0.016), which however, 
did not differ significantly from saline, and an increase of the PPTs 30 min (P = 0.010) and PPTOLs 30 min, 1 h and 2 h (P < 
0.05) after LA injections in comparison to saline. 

• No other measures showed a significant change after the injections. Our results showed that IA bupivacaine injection in 
healthy subjects has no effect on the sensitivity of the TMJ or surrounding area, while AT nerve block has a more 
pronounced effect on deep mechanical, but not on superficial mechanical or thermal sensitivity

Ayesh EE, Ernberg M, Svensson P. Effects of local anesthetics on somatosensory function in 
the temporomandibular joint area. Exp Brain Res. 2007 Jul;180(4):715-25. Epub 2007 Feb 15.

LA Auriculotemporal NB
TMD mixed

Evidence Grade C



LA + Triamcinolone / Dexamethasone  intra articular NB
TMD mixed

On occasion it is indicated to inject directly into the temporomandibular joint 
(TMJ). This type of injection would be indicated for therapeutic and not 
diagnostic reasons. 

1. Wenneberg B, Kopp S, Gröndahl HG. Long-term effect of intra-articular injections of a glucocorticosteroid into the TMJ: a clinical and radiographic 8-year follow-up. J Craniomandib Disord. 1991;5(1):11–18. 2. Kopp S, Akerman S, 
Nilner M. Short-term effects of intra-articular sodium hyaluronate, glucocorticoid, and saline injections on rheumatoid arthritis of the temporomandibular joint. J Craniomandib Disord. 1991;5(4):231–238. 3. Samiee A, Sabzerou D, 
Edalatpajouh F, Clark GT, Ram S. Temporomandibular joint injection with corticosteroid and local anesthetic for limited mouth opening. J Oral Sci. 2011;53(3):321–325. 4. Stoll ML, Good J, Sharpe T, et al. Intra-articular 
corticosteroid injections to the temporomandibular joints are safe and appear to be effective therapy in children with juvenile idiopathic arthritis. J Oral Maxillofac Surg. 2012;70(8):1802–1807. 5. 38. El-Hakim IE, Abdel-Hamid IS, 
Bader A. Tempromandibular joint (TMJ) response to intra-articular dexamethasone injection following mechanical arthropathy: a histological study in rats. Nt J Oral Maxillofac Surg. 2005;34(3):305–310. 6. Toller PA. Use and misuse 
of intra-articular corticosteroids in treatment of temporomandibular joint pain. Proc R Soc Med. 1977;70(7):461–463. Manfredini D, Piccotti F, Guarda-Nardini L. Hyaluronic acid in the treatment of TMJ disorders: a systematic 
review of the literature. Cranio. 2010;28(3):166–176.

• Intracapsular injection of corticosteroids significantly reduces TMJ pain. 1 It is 
indicated for acute and painful arthritic TMJ that has not responded to other 
modalities of treatment and when the joint is still acutely inflamed, such as in the 
case of polyarthritic disorders and in acute disc displacements without reduction.2-4

• The use of triamcinolone or dexamethasone, in addition to 2% lidocaine without 
epinephrine, is generally used for TMJ injections

• Ultrasound may be required prior to injecting into the joint space. It has been 
suggested in animal studies that steroid injections may increase osteoclastic 
activity.5

• There is no evidence that a single steroid injection causes damage; however, 
multiple injections may do,6 therefore the quantity of steroid injections should be 
carefully considered due to the possibility of bone resorption in the site of injection.

• Temporomandibular joint injection. Injections of sodium hyaluronate in 
osteoarthritis of the knee has shown improvement of symptoms;7 however, results 
for the management of TMD have been inconclusive and more studies are 
warranted.8,9

Evidence Grade C



LA Hyaluronic acid NB 
TMD intracapsular Syst Rev

Cochrane 2012

• de Souza RF, Lovato da Silva CH, Nasser M, 
Fedorowicz Z, Al-Muharraqi MA Interventions for 
treating osteoarthritis in the temporomandibular 
joint

• This review found weak evidence indicating that 
intra-articular injections of sodium hyaluronate (a 
natural constituent of cartilage) and betamethasone 
(an anti-inflammatory steroid) had 
equivalent effectiveness in reducing pain and 
discomfort. Occlusal appliances when compared 
with diclofenac sodium (a non-steroid anti-
inflammatory drug) showed a similar pain reduction, 
as did a comparison between the food supplement 
glucosamine and ibuprofen (a non-steroid anti-
inflammatory) 

• Evidence Grade C

Cochrane 2003 Temporomandibular joint disorders (TMD) refer to a group of heterogeneous pain and 
dysfunction conditions involving the masticatory system, reducing life quality of the sufferers. Intra-
articular injection of hyaluronate for TMD has been used for nearly two decades but the clinical 
effectiveness of the agent has not been summarized in the form of a systematic review.

• OBJECTIVES: To assess the effectiveness of intra-articular injection of hyaluronate both alone and in 
combination with other remedies on temporomandibular joint disorders.

• SEARCH STRATEGY: Intensive electronic and handsearches were carried out. The Oral Health Group's 
Trials Register (September 2001), The Cochrane Library CENTRAL database (Issue 3, 2001), MEDLINE 
(1966- May 2001), PubMed ( up to March 2002), EMBASE (1974 - August 2001), SIGLE (1980 - December 
2001), CBMdisc (1983 - July 2001, in Chinese) and Chinese Medical Library were searched. All the 
Chinese professional journals in the oral health field were handsearched and conference proceedings 
consulted. There was no language restriction.

• REVIEWER'S CONCLUSIONS: There is insufficient, consistent evidence to either support or refute the 
use of hyaluronate for treating patients with TMD. Further high quality RCTs of hyaluronate need to be 
conducted before firm conclusions with regard to its effectiveness can be drawn

Shi Z Guo C , Awad M Hyaluronate for temporomandibular joint disorders.
Cochrane Database Syst Rev. 2003;(1):CD002970.

Manfredini D, Piccotti F, Guarda-Nardini L. Hyaluronic acid in the 
treatment of TMJ disorders: a systematic review of 
literature. Cranio. 2010;28(3):166–176.



Corticosteroid Intra articular NBs 
TMD Dysfunction (IDs). Systematic review 2013

Intra articular injection of 
corticosteroids and hyaluronate 
may be effective for internal 
derangements

Evidence Grade C-B
Wenneberg B, Kopp S, Gröndahl HG. Long-term effect of intra-articular injections of a 
glucocorticosteroid into the TMJ: a clinical and radiographic 8-year follow-up. J 
Craniomandib Disord. 1991;5(1):11–18. Kopp S, Akerman S, Nilner M. Short-term effects of 
intra-articular sodium hyaluronate, glucocorticoid, and saline injections on rheumatoid 
arthritis of the temporomandibular joint. J Craniomandib Disord. 1991;5(4):231–
238. Samiee A, Sabzerou D, Edalatpajouh F, Clark GT, Ram S. Temporomandibular joint 
injection with corticosteroid and local anesthetic for limited mouth opening. J Oral 
Sci. 2011;53(3):321–325. Stoll ML, Good J, Sharpe T, et al. Intra-articular corticosteroid 
injections to the temporomandibular joints are safe and appear to be effective therapy in 
children with juvenile idiopathic arthritis. J Oral Maxillofac Surg. 2012;70(8):1802–1807. El-
Hakim IE, Abdel-Hamid IS, Bader A. Tempromandibular joint (TMJ) response to intra-
articular dexamethasone injection following mechanical arthropathy: a histological study in 
rats. Nt J Oral Maxillofac Surg. 2005;34(3):305–310. Toller PA. Use and misuse of intra-
articular corticosteroids in treatment of temporomandibular joint pain. Proc R Soc
Med. 1977;70(7):461–463.



LA + corticosteroid intra articular NB> Na hyaluronate> placebo
TMD mixed Systematic Reviews

Corticosteroids are widely used for treatment of temporomandibular joint (TMJ) 
osteoarthritis (OA). This study investigated the effects of corticosteroids on TMJOA 
compared with placebo or hyaluronate.

• MATERIALS AND METHODS: The authors designed and implemented a systematic review and 
meta-analysis to compare the effects of intra-articular injection of corticosteroid, hyaluronate, 
or placebo for patients with TMJOA. The authors searched related randomized controlled studies 
electronically in multiple English- and Chinese-language electronic databases. The predictor 
variable was intra-articular injection with corticosteroid, hyaluronate, or placebo. Primary 
outcome variables were pain intensity and maximal mouth opening. Other variables included 
success rate and adverse events. Meta-analyses were performed with Rev Man 5.3.

• RESULTS: Eight studies met the inclusion criteria. Meta-analysis showed that 
corticosteroid injections after arthrocentesis were superior to placebo in relieving pain as 
assessed with the visual analog scale (mean difference [MD], -0.74; 95% confidence interval [CI], 
-1.34 to -0.13; P = .02; I2 = 0%) in the long-term, but was inferior in increasing maximal mouth 
opening (MD, -2.06; 95% CI, -2.76 to -1.36; P < .00001; I2 = 28%). Although corticosteroid and 
hyaluronate injections without arthrocentesis decreased pain and improved maximal mouth 
opening, the corticosteroid group had a significantly lower success rate (odds ratio = 0.41; 95% 
CI, 0.17-1.00; P = .05; I2 = 0%) than the hyaluronate group in the short term.

• CONCLUSION: Corticosteroid injections after arthrocentesis are 
recommended for patients with TMJOA to 
relieve joint pain rather than increase maximal mouth opening. 
Corticosteroid and hyaluronate have marked effectiveness on 
TMJOA; however, hyaluronate might be the better alternative to 
some extent.

To assess the effectiveness of intra-articular injections of sodium 
hyaluronate (NaH) or corticosteroids (CS) for treatment of 
intracapsular temporomandibular disorders (TMD).

• METHODS: Single- or double-blinded randomized controlled trials (RCTs) on the 
effectiveness of NaH or CS injections, compared to each other or to placebo, for the 
treatment of intracapsular TMD due to osteoarthritis and/or internal joint derangement 
were analyzed in this systematic review and meta-analysis. Electronic searches of 
MEDLINE through the PubMed, Web of Science, and Cochrane Library databases were 
conducted on March 17, 2015, and an updated search was conducted on June 7, 2017. 
Three reviewers independently extracted the data and assessed the risk of bias of 
included studies.

• RESULTS: An initial search yielded 245 studies, and 5 additional studies were identified 
through cross referencing. A total of 22 studies were identified as relevant based on the 
abstracts, but only 7 RCTs met the inclusion criteria. Six of the included studies had 
unclear risk of bias, and one had high risk of bias. Four studies were eligible for meta-
analysis. Pooled results showed no significant difference in short- or long-
term pain improvement with NaH compared to CS. The number of responders to NaH
was significantly more than placebo in one study, but not significantly higher than CS in 
another study.

• CONCLUSION: Although there was no significant difference between the 
effectiveness of NaH and CS intra-articular injections, there was some 
evidence that NaH was better than placebo. Further research is needed to 
determine the minimum effective dose and long-term side effects of 
both injections.

Liu Y, Wu J, Fei W, Cen X, Xiong Y, Wang S, Tang Y, Liang X. Is There a Difference in Intra-Articular Injections of Corticosteroids, Hyaluronate, or Placebo 
for Temporomandibular Osteoarthritis? J Oral Maxillofac Surg 2017 Nov 8. pii: S0278-2391(17)31354-X. doi: 10.1016/j.joms.2017.10.028. [Epub ahead of print]

Moldez MA, Camones VR, Ramos GE, Padilla M Enciso R Effectiveness of Intra-
Articular Injections of Sodium Hyaluronate or Corticosteroids for 
Intracapsular Temporomandibular Disorders: A Systematic Review and Meta-Analysis. J 
Oral Facial Pain Headache. 2018 Winter;32(1):53–66. doi: 10.11607/ofph.1783. Epub
2017 Dec 15.

Evidence Grade C-B

Evidence Grade C-B



Platelet rich plasma / HA
TMD mixed  Systematic review 2018

• Evidence grade D



TMD-LA PNBs

• Grade C-B evidence for intra 
articular corticosteroids

• Grade C-B evidence for intra 
articular Na hyaluronate may be 
better than Corticosteroid

BUT

• Poorly designed trials

• TMD DC rarely applied

• Outcomes limited

• Axis II rarely investigated

• Auriculotemporal blocks 
effective for acute Acute TMD 
CLWoR

• Auticulotemporal and 
masseteric blocks may be more 
effective than intra articular 
injections but more studies are 
required



LA therapeutic Nerve bocks for OFP
Region
• Trigeminal

• Inferior alveolar

• Lingual 

• Intra oral infiltration

• Auriculotemporal

• Infraorbital

• Temporomandibular

• Muscular

• Intracapsular

• Extracapsular

• Cervical nerves

• Occipital nerve block

• Sympathetic Stellate

• Sphenopalatine ganglion



Video https://www.youtube.com/watch?v=udDaNhPNwT8
Nerve blocks for OFP
LA Greater Occipital nerve block



LA ONB evidence 
For Headaches

• Level II-IV (Grade B-D) 
for ONB in Migraine and 
Cluster headache

• Level II (Grade B) 
Cervicogenic HA
• The best available studies 

indicate that the C2–3 
zygapophysial joints are 
the most common source 
of cervicogenic 
headache,16,19,39,40 
accounting for about 70% 
of cases.



LA ONB evidence 
Headaches

• PNBs described include;
• Greater occipital

• Lesser occipital

• Supratrochlear

• Supraorbital

• Auriculotemporal injections. 

• Possible contraindications may be 
• Pregnancy

• the elderly

• anaesthetic allergy

• prior vasovagal attacks

• an open skull defect, 
antiplatelet/anticoagulant use

• and cosmetic concerns. Blumenfeld A, Ashkenazi A, Napchan U, Bender SD, Klein BC, Berliner R, Ailani J, Schim
J, Friedman DI, Charleston L 4th, Young WB, Robertson CE, Dodick DW, Silberstein SD, Robbins 
MS Expert consensus recommendations for the performance of peripheral nerve 
blocks for headaches--a narrative review. Headache. 2013 Mar;53(3):437-46. doi: 
10.1111/head.12053. Epub 2013 Feb 13



LA + Corticosteroid ONBs 
for Cranial neuralgias

Dach F, Éckeli ÁL, Ferreira Kdos S, Speciali JG. Nerve block for the treatment of 
headaches and cranial neuralgias - a practical approach. Headache. 2015 Feb;55 Suppl
1:59-71. 

• BACKGROUND: Several studies have presented evidence that blocking peripheral 
nerves is effective for the treatment of some headaches and cranial neuralgias, 
resulting in reduction of the frequency, intensity, and duration of pain.

• OBJECTIVES: In this article we describe the role of nerve block in the treatment of 
headaches and cranial neuralgias, and the experience of a tertiary headache center
regarding this issue. We also report the anatomical landmarks, techniques, materials 
used, contraindications, and side effects of peripheral nerve block, as well as the 
mechanisms of action of lidocaine and dexamethasone.

• CONCLUSIONS: The nerve block can be used in 
• primary (migraine, cluster headache, and nummular headache)

• secondary headaches (cervicogenic headache and headache attributed to 
craniotomy)

• as well in cranial neuralgias (trigeminal neuropathies, glossopharyngeal and 
occipital neuralgias).

• In some of them this procedure is necessary for both diagnosis 
and treatment, while in others it is an adjuvant treatment. 

• The block of the greater occipital nerve with an anesthetic and 
corticosteroid compound has proved to be effective in the 
treatment of cluster headache. 

Very limited evidence for cranial neuralgias 
trigeminal neuropathies and occipital 
neuralgia
Grade C



Occipital nerve block (ONB) has been used in several primary headache 
syndromes with good results. Information on its effects in facial pain is 
sparse. 

• In this chart review, the efficacy of ONB using lidocaine and 
dexamethasone was evaluated in 

20 patients with craniofacial pain syndromes comprising 

• 8 patients with trigeminal neuralgia

• 6 with trigeminal neuropathic pain

• 5 with persistent idiopathic facial pain

• 1 with occipital neuralgia. 

• Response was defined as an at least 50% reduction of original pain. 
• Mean response rate was 55%

• greatest efficacy in trigeminal neuralgia (75%)

• occipital neuralgia (100%)

• less efficacy in trigeminal neuropathic pain (50%)  

• persistent idiopathic facial pain (20%). 

• The effects lasted for an average of 27 days with sustained benefits 
for 69, 77 and 107 days in three patients.

• Side effects were reported in 50%, albeit transient and mild in nature. 
ONBs are effective in trigeminal pain involving the second and third 
branch and seem to be most effective in craniofacial neuralgias. 

• They should be considered in facial pain before more invasive 
approaches, such as thermocoagulation or vascular decompression, 
are performed, given that side effects are mild and the procedure is 
minimally invasive. Very limited evidence for cranial neuralgias or PIFP Grade C

LA + Corticosteroid ONBs 
for Cranial neuralgias



LA ONBs for OFP
Our experience

TR Trapezius muscle
SC Splenius capitis
SSC semi spinalis capitis
OCI Obliqus capitis

Evidence GRADE B-D for is NOT recommended for cervicogenic 
headaches
Effective for Migraine and Cluster headaches
Limited evidence for other OFP conditions



LA therapeutic Nerve bocks for OFP
Region
• Trigeminal

• Inferior alveolar

• Lingual 

• Intra oral infiltration

• Auriculotemporal

• Infraorbital

• Temporomandibular

• Muscular

• Intracapsular

• Extracapsular

• Cervical nerves

• Occipital nerve block

• Sympathetic Stellate

• Sphenopalatine ganglion



Sympathetic system and chronic pain
The stellate ganglion is located on the transverse 
process of the C7 vertebra, just below the subclavian 
artery. It is composed of inferior cervical sympathetic 
ganglion and the first thoracic sympathetic ganglion. 

Therefore, the sympathetic nerves A receptors that 
innervate the head, neck, and upper extremity pass 
through the stellate ganglion 

Changes in the sympathetic nervous system associated 
with chronic pain

The mechanism of sympathetic involvement is still 
poorly understood and debated. The diagnostic criteria 
of complex regional pain syndrome (CRPS) include 
sympathetically-mediated changes. 

Sympathetic blocks can be used in the treatment of 
pain conditions, in conjunction with a multidisciplinary 
approach including the physical and psychological 
therapies. The evidence base remains weak for many 
treatments.



Selective Sympathetic Blockade
Rationale

• Sympathetic efferent activity is a suspected pathogenic component in 
a number of conditions. 
• hyperhidrosis, the participation of sympathetic fibres is well documented. 
• sudden sensory-neural hearing loss
• peripheral vascular disease
• dysrhythmia from long-QT syndrome
• central pain, pain after plexus injury, 
• trigeminal or postherpetic neuralgia,
• large category of poorly defined pain states that are grouped under the terms 

reflex sympathetic dystrophy or causalgia, a sympathetic contribution is 
suspected because blood flow and trophic changes are evident, but the 
pathophysiology is largely obscure. 



Sympathetic 
Stellate block for OFP
• Possible indications 

• Post herpetic neuralgia

• Postoperative pain

• Atypical facial pain

• Orofacial neuralgia

Evidence Grade C



Stellate ganglion blocks
for reflex sympathetic dystrophy of the face

Evidence Grade C



Stellate Block for OFP
Evidence Grade C

• Kojitani et al. reported that SGB added to 
amitriptyline medication successfully alleviated 
neuropathic pain after simple tooth extraction 
[5]. 

• Matsuura et al. performed SGB 2 times a week in 
35 patients with postoperative ocular pain that 
was resistant to anti-inflammatory drugs [22]. 

• It was found that SGB, performed an average of 
5.9 times, was effective for 96.6% of patients 
with nociceptive pain [22]. 

• In a report by Lynch et al., SGB was performed in 
14 patients with orofacial neuropathic pain. They 
observed that five patients noted 50-100% 
improvement in pain severity 12 months after 
SGB [19].

• Recently, it was suggested that a trial of 
SGB in the early stages of various 
orofacial pain disorders could result in 
greater reduction in pain severity 
[21,30,31]. 

• It was also suggested that SGB could 
prevent facial nerve damage caused by 
herpes zoster and postherpetic neuralgia 
that did not respond to medication
including acyclovir, steroids, and 
antidepressants [31]. 

• Evidence Grade C

5 Kohjitani A, Miyawaki T, Kasuya K, Shimada M. Sympathetic activity-mediated neuropathic facial pain following simple tooth extraction: A case report. Cranio 2002; 20: 135-8    22 Matsuura 
M, Ando F, Sahashi K, Torii Y, Hirose H. The effect of stellate ganglion block on prolonged postoperative ocular pain. Nippon Ganka Gakkai Zasshi 2003; 107: 607-12.  19 Lynch ME, Elgeneidy
AK. The role of sympathetic activity in neuropathic orofacial pain. J Orofac Pain 1996; 10: 297-305  21 Salvaggio I, Adducci E, Dell'Aquila L, Rinaldi S, Marini M, Zappia L, et al. Facial pain: a 
possible therapy with stellate ganglion block. Pain Med 2008; 9: 958-62  30 Makharita MY, Amr YM, El-Bayoumy Y. Effect of early stellate ganglion blockade for facial pain from acute herpes 
zoster and incidence of postherpetic neuralgia. Pain Physician 2012; 15: 467-74.   31. Gogia AR, Chandra KN. Stellate ganglion block can relieve symptoms and pain and prevent facial nerve 
damage. Saudi J Anaesth 2015; 9: 204-6.

Walega DR, Smith C, Epstein JB. Bilateral stellate ganglion 

blockade for recalcitrant oral pain from Burning Mouth 

Syndrome: a case report. J Oral Facial Pain Headache. 

2014 Spring;28(2):171-5. doi: 10.11607/ofph.1165.



Sympathetic maintained 
OFP pain
• Complex regional pain syndrome (CRPS) 

is a chronic condition characterized by 
intense pain, swelling, redness, 
hypersensitivity and additional 
sudomotor effects. 

• In all 13 cases of CRPS in the head and 
neck region reported in the literature, 
nerve injury was identified as the 
aetiology for pain initiation

• Stellate Ganglion Block was diagnostic 
and proved to have some therapeutic 
effect in some patients

• Evidence Level C



LA therapeutic Nerve bocks for OFP
Region
• Trigeminal

• Inferior alveolar

• Lingual 

• Intra oral infiltration

• Auriculotemporal

• Infraorbital

• Temporomandibular

• Muscular

• Intracapsular

• Extracapsular

• Cervical nerves

• Occipital nerve block

• Sympathetic Stellate

• Sphenopalatine ganglion



Sphenopalatine Ganglion

Possible indications for NB

• Trigeminal neuralgia[1][2]
Sphenopalatine neuralgia
Migraine headaches
Cluster headaches
Atypical facial pain[3]
Cancer pain of the head and neck
Tongue and mouth pain
Temporomandibular joint (TMJ) pain[2]
Sluder’s neuralgia[4]
Paroxysmal hemicrania[5]

• Other possible therapeutic uses reported in literature 
include:

• Herpes Zoster[6]
Postherpetic neuralgia[5]
Vasomotor rhinitis
Complex regional pain syndrome (CRPS) [7][8][9]
Reflex Sympathetic Dystrophy (RSD)
Low back pain[10]
Post-traumatic headache[11]

Neuroanatomy

• The sphenopalatine ganglion 

• also known as pteryopalatine ganglion, Meckel’s ganglion, Sluter’s ganglion and 
nasal ganglion—is the largest of the four parasympathetic ganglia associated 
with the trigeminal nerve and consists of the largest collection of neurons in 
the head outside of the brain and is the only ganglion exposed to the 
environment via the nasal mucosa. 

• It is found in the pteryopalatine fossa behind the middle turbinate of the nose 
and is noted to be triangular in shape. The ganglion is located just below the 
maxillary nerve as the maxillary nerve crosses the fossa. 

• The sphenopalatine ganglion receives three nerve roots: 

• the sensory root from the sphenopalatine branches of the maxillary 
nerve,

• the motor root derived from the nervus intermedius which is a part of 
the facial nerve through the greater petrosal nerve

• the sympathetic root, which consists of sympathetic postganglionic 
(efferent) fibers from the superior cervical ganglion

• And Post synaptic parasympathetic fibres



SP Ganglia NB
Headaches Evidence Grade B



LA SPG NB
Systematic Review

• Sphenopalatine ganglion block

• Sixty articles were included for sphenopalatine ganglion block. 

• 11 were small randomized controlled studies, and 1 was retrospective case 
control study. 

• The rest of the literature included case reports and case series. The type of 
blocking agent varied across studies, but they could be broadly put into 
three categories: 

• Cocaine
• voltage-gated sodium channel blocker (local anesthetics)
• a combination of voltage-gated sodium channel blocker and steroids. 
• Voltage-gated sodium channel blocker is the most commonly used agent

Evidence Grade C



LA SPG NB
for TN

• Trigeminal neuralgia Four articles on SPG block for trigeminal neuralgia through our literature search. 

• One was a randomized-controlled study (level 2b), two were case series and one case report (level 4, see Table 4). 

• Kanai et al. performed a randomized-controlled study with 25 participants with refractory second-division trigeminal neuralgia [11]. In this study, twenty-
five patients with second-division trigeminal neuralgia were randomized to receive two sprays (0.2 ml) of either lidocaine 8% or saline placebo in the 
affected nostril using a metered-dose spray. The paroxysmal pain triggered by touching or moving face was assessed.

• Intranasal lidocaine 8% spray significantly decreased the paroxysmal pain for an 
average of 4.3 h. 

• The side effects were limited to local irritation with burning, stinging or numbness of the nose and eye, and bitter taste and numbness of the throat. One 
case series [12] and one case report [13] reported immediate pain relief from nerve blocks with lidocaine and bupivacaine. 

• One case series used a combination of dexamethasone and ropivacaine with the Tx360 applicator, which resulted in short-term pain relief [14].

• Multiple blocks over time seemed to provide longer pain relief but it was restricted to isolated cases. 

• In summary, the overall grade of recommendation is B for SPG block on trigeminal neuralgia. The strongest evidence lies in treating with 8% lidocaine 
nasal spray in the affected nostril. The analgesia is effective but temporary (4.3 h). It is well-tolerated with side effects limited to local irritations. 
Addition of steroid and use of the Tx360 applicator may be useful but there has not been a controlled study

Evidence Grade B



LA SPG NB 
for Orofacial Postherpetic neuralgia (PHN)
A total of three case reports and series were found through our search process (level 4 
evidence, Grade C). All three articles reported successful treatment of postherpetic 
neuralgia with SPG block using local anesthetics. 

One study reported successful treatment of postherpetic neuralgia involving the 
ophthalmic division of the trigeminal nerve, by SPG block under direct visualization 
through nasal endoscopy. 

Another article reported success in treating sinus arrest in postherpetic neuralgia by SPG 
block through trans-nasal approach utilizing cotton tipped applicators, and one study 
reported successful treatment of herpes zoster within a heterogeneous case series 

Evidence Grade C.



LA SPG NB for Other OFP
• The largest case series was provided by Rodman et al.  documenting 147 patients 

with various types of nasal pain and headache. He reported that 81.3% of the 
patients had pain relief after receiving SPG block with a mixture of bupivacaine 
and triamcinolone. 

• The overall grade of recommendation is C for other types of head and facial 
pain, including;

• Sluder’s neuralgia

• sphenopalatine maxillary neuralgia

• facial neuralgia

• sympathetic neuralgi

• post-traumatic atypical facial pain

• atypical odontalgia

• pain from midline granuloma

• herpetic keratitis

• hemifacial headache, paroxysmal hemicrania, nasal pain, hemicrania 
continua and trigeminal neuropathy

Evidence Grade D-C



Traditional Techniques SPG LA block

• Trans Buccal

• Trans Greater palatine foramen
• Initial palpation posterior palate
• Infiltration
• 26 Gauge needle bent at 45 degrees
• Slowly elevate up GP canal for 2/3rd needle
• 2% Lidocaine with Epi
• Often get marked palor of the face in LA 

regions, occular signs and altered sensation 
may arise temporarily



Transnasal
New technique Tx360                Old using cotton tip or catheter
(2 injections per week over 4 weeks)



SPG stimulation for cluster headaches

No predictive value of LA SPG NBs for outcomes of SPG 
neuro ablative techniques OR SPG stimulation



Summary evidence LA PNBs
• TN

• LA injections TN  (repeated ?) GRADE C     ? potential

• Pre Radiofrequency LA PNBs for TN may enhance pain relief  GRADE D

• Diagnostic LA PNB may be useful in phenotyping patients with BMS GRADE B     ? potential

• Intraoral LA PNB may assist in pre BtX selection for PDAP or PPTTN BMS GRADE C      ? potential

• Cranial neuralgias                             ? Role of LA ONB in other OFP conditions?

• LA plus corticosteroids ONB GRADE D     ? potential

• Headaches

• LA plus corticosteroids ONB Level II-IV for ONB in Migraine and Cluster headache GRADE B

• LA plus corticosteroids ONB Level II Cervicogenic HA GRADE B

• TMD

• LA PNBs for TMD no prognostic evidence for RX

• LA PNBs for TMD Masseteric NB>trigger point > oral appliance GRADE C

• PNBs intra articular with corticosteroids and hyaluronate may be  effective for TMD joint pain  GRADE C-B

• LA PNBs for TMD Auriculotemporal VS intraarticular GRADE D

• Stellate ganglia for OFP CRPS GRADE C    ? potential

• Sphenopalatine Ganglia for OFP GRADE B for TN, GRADE C for PHN GRADE C- D for other OFP conditions



Summary Therapeutic PNBs for OFP
There is moderate evidence for therapeutic BTX PNBs for headaches and Joint pain and 
PHN (outside the Trigeminal region)

There is limited evidence for LA therapeutic PNBs in the management of orofacial pain

The role of neural blockade as a therapeutic tool in painful conditions may be 
compromised due to several characteristic of chronic pain including;

• social, emotional, financial, and legal factors effecting the patient

• the pathophysiology of clinical pain

• the site of nociception

• the pathway of afferent neural signals.

Exciting prospect for future Clinical studies of PNBs in OFP treatment 

We must improve in study quality. 

Important considerations include;
• Standard protocols using standard definitions by AAOP for implementation. 
• CLEAR DIAGNOSTIC CRITERIA
• ICD CodING for interventions
• Axis 1 and Axis II variables- Placebo response
• Patient centred, clinician and scientific OUTCOME MEASURES (COMET)



Orofacialpain.org.uk

Thank you



TARA RENTON
PROFESSOR IN ORAL SURGERY
KCL
KING’S COLLEGE HOSPITAL 
LONDON SE5 9RS
EMAIL  TARA.RENTON@KCL.AC.UK


