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Definitions Refractory Orofacial Pain

• Refractory

Intractable pain or refractory pain occurs when pain cannot 

be adequately controlled despite aggressive measures.

• Orofacial pain

Pain in the head, neck and mouth region is a common affliction, 

affecting up to 26% of the population (MacFarlane et al 2002). 



• Substantial Limbic component in V pain

• Trigemino-cervical complex

• Significant Autonomic input- Vagus

• Trigemino-vascular complex

The problem complexity of the Trigeminal nerve

6

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



• V is the great protector

• Sensory Feedback for all craniofacial functions

• Eyes

• Part Meninges

• Nose

• Airway

• Face

• Expression and communication

• Mouth

• Breathing

• Speaking

• Eating

The problem the burden of Trigeminal Pain

7

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



Definitions Mechanistic and temporal types of pain………
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Types of pain –mechanistic and duration
Dentine

sensitivity

Pulpitis 

reversible 

+irreversible

Periapical

periodontitis

Trigeminal 

neuropathic pain 
PTN, CPSP, 2y TN, 

BMS, PDAP/ PHN

Fibromyalgia

PIFP

TMD 

arthromyalgia

?J Clin Invest. 2010 Nov 1; 120(11): 3742–3744.
What is this thing called pain? Clifford J. Woolf

Healthy acute pain

Nociceptive 
healthy feeling pain ‘pain’

Inflammatory pain 
healthy short lived after insult

Chronic pain =
disease of neuromatrix

Neuropathic pain
Associated with nerve lesion

Dysfunctional or centralised  pain
Unknown cause

?? 

Neurovascular 

pain??



Regional orofacial pain ICOP 2020
Diagnostic criteria



Acute nociceptive pain

Acute chronic 
Myogenous pain

Acute chronic joint pain

Neuropathic pain

Neurovascular pain

Nociplastic pain

Regional orofacial pain ICOP 2020
Diagnostic criteria
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Pathophysiology of chronic pain



Factors driving persistent pain
A holistic approach

Social factors
Support
Culture
Education level
Income
Prior significant life 
events

Clinical phenotype
Age
Gender
Ethnicity
Religion
Beliefs
Misdiagnosis
Intolerance to 
medications
Multiple pain 
interventions

Genetic Profile 
Ethnicity
Gender
Genome
Epigenetics

Physiological
Factors
Microbiome
Endogenous pain 
modulation
Neural plasticity
Gray / white matter 
degeneration
Connectivity
Neuropathy

Psychological 
factors
Anxiety 
Depression 
Neuroticism
Catastrophising
Introversion
Hypervigilance 
Narcissism

Medical 
Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, 
Autoimmune 
disorders
Medication overuse



Age?

Clinical phenotype

Age

Gender

Ethnicity

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions

https://www.practicalpainmanagement.com/patient/resources/pain-self-management/continuum-chronic-pain-aging



Why is chronic pain more prevalent with age?

• More morbidity Trauma 

surgery infections

• Neuro-immunity 

decreases

• Brain structural changes

•Pain is a very common problem for older persons (ie, those age 65 and over), with 

persistent pain affecting more than 50% of such individuals persons living in the 

community setting and more than 80% of those living in nursing homes.1

•Along with a greater prevalence rate of chronic medical comorbidities in later adulthood, 

the most frequent pain complaints among elderly patients are osteoarthritic back 

pain, especially in the low back or neck (around 65%), musculoskeletal pain (around 

40%), peripheral neuropathic pain (typically due to diabetes or postherpetic 

neuralgia, 35%), and chronic joint pain (15% to 25%).2

•75% of people age 65 or older have two or more chronic conditions—such as heart 

disease, diabetes, chronic lung disease, or arthritis.3

•Approximately 30% to 50% of people with dementia are likely to also experience 

chronic pain.2

•Older persons with dementia or communication problems are even more at risk of 

under-treatment of pain, due to difficulties communicating their pain. They are known to 

receive fewer analgesics than others of similar age and pathology.1

•Individuals with chronic pain had on average a 9.2% faster memory decline and a 

7.7% faster increase in dementia probability.4

•Among elderly veterans, 50% report suffering from chronic pain.5 In a survey, 

approximately 65% percent of US Veterans reported having pain in the three months prior 

to being surveyed, with approximately 9% classified as having severe pain. Severe pain 

was 40% greater in veterans than non-veterans, especially among those who served in 

recent conflicts.3

•Interestingly, older military veterans who were not prescribed opioids were shown to 

have improved pain intensity over time than those who were prescribed opioids.6



Gender?

Clinical phenotype

Age

Gender

Ethnicity

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions



Why is chronic pain more prevalent in women?
• Men are less likely to report or experience chronic pain than women,25 and girls are more likely 

to report pain in multiple sites than boys.23 Several reviews have studied how gender (role) and 

sex (biological) differences are related to the way men and women experience pain.26e29 

• One recent systematic review found that women who experience pain are more likely to use 

maladaptive coping strategies, which predispose them to chronic pain and poorer functional 

ability.26 

• Women have been shown to have lower pain thresholds and tolerance, and are more likely to 

experience greater intensity and unpleasantness with pain.30 The evidence also suggests that 

women have different sensitivities to analgesia.27 

• When corrections are made for the prevalence of pain in the different genders, women are 

more likely to seek treatment for their pain. 

• In a recent study from one specialist pain clinic, there were twice as many women as men.31 

• Women reported a higher level of pain intensity and higher pain-related disability than men.32

• Although there is insufficient information on the mechanisms behind these sex-specific 

differences in pain perception and pain prevalence,26 there is some evidence for the role of 

oestrogens33 and genetics, including sex-specific differences in the contribution of pain-related 

genes.34 
23. Gobina I, Villberg J, Valimaa R, et al. Prevalence of self- € reported chronic pain among adolescents: evidence from 42 countries and regions. Eur J Pain 2019 Feb; 23: 316e26 24. Bruce J, Quinlan J. Chronic post surgical 
pain. Rev Pain 2011; 5: 23e9 25. Greenspan J, Craft R, LeResche L. Studying sex and gender differences in pain and analgesia: a consensus report. Pain 2007; 132: S26e45 26. El-Shormilisy N, Strong J, Meredith PJ. 
Associations among gender, coping patterns and functioning for individuals with chronic pain: a systematic review. Pain Res Manag 2015; 20 27. Wiesenfeld H. Sex differences in pain perception. Gend Med 2005; 2 28. 
Unruh A. Gender variations in clinical pain experience. Pain 1996; 65: 123e67 29. Craft R, Mogil J, Aloisi A. Sex differences in pain and analgesia: the role of gonadal hormones. Eur J Pain 2004; 8: 397e411 30. Malon J, Shah 
P, Koh WY, Cattabriga G, Li E, Cao L. Characterizing the demographics of chronic pain patients in the state of Maine using the Maine all payer claims database. BMC Public Health 2018; 18: 810 31. Ferreira Kdos S, Speciali J. 
Epidemiology of chronic pain in the office of a pain specialist neurologist. Arq Neuropsiquiatr 2015; 73: 582e5 32. Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of clinical and experimental findings. Br J 
Anaesth 2013; 111: 52e8 33. Craft R. Modulation of pain by estrogens. Pain 2007; 132: S3e12 34. Meng W, Deshmukh HA, Donnelly LA, et al. A genomewide association study provides evidence of sex-specific involvement 
of Chr1p35.1 (ZSCAN20-TLR12P) and Chr8p23.1 (HMGB1P46) with diabetic neuropathic pain. EBioMedicine 2015; 2: 1386e93



Ethnicity?

Clinical phenotype

Age

Gender

Ethnicity

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions



Why is chronic pain more prevalent with non white ethnicity?

There are substantial and complex ethnic variations in prevalence and outcomes 

of pain-related conditions, although the mechanisms behind these remain 

poorly understood.11,35 

Caucasian patients have been found to experience less pain and less pain-

related disability than black patients.35,36 

A survey of 500 000 people in the UK showed that those who self-identified as 

white were less likely to report chronic pain than those reporting black, Asian, 

or mixed ethnicity.37 However, once adjusted for income employment and 

adverse life events, the association between self-reported ethnicity and chronic 

pain was significantly attenuated. The prevalence of chronic pain and its 

associated disability has been found to be greater in developing countries than 

in developed countries.5



Wrong diagnosis?

Clinical phenotype

Age

Gender

Ethnicity

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions



The consequence of misdiagnosis is Patient Harm
2
2

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



What’s in a name?

• Facial Migraine
• Below orbito-meatal migraine
• Neurovascular orofacial pain
• Headache attributed to facial pain (ICHD3)

Key features
• Older pain cohort
• More autonomic signs
• Trauma onset (dental or ENT surgery)

3 types
• Patients who get migraine affecting V1 + V2 +/- V3
• Patients with previous classic migraine V1 for many years then absent then 

represents as Facial V2 +/- V3 migraine
• Patients presenting with de novo V2 +/- V3 migraine

Recommendation?
• Educate dentists in recognition of concomitant migrainoid and autonomic signs

Case Series of Four Different Headache Types Presenting as Tooth Pain
Aurelio A. Alonso, DDS* and Donald R. Nixdorf, DDS, MS*

Migraine presenting as isolated facial pain: A prospective clinical analysis of 58 cases.Lambru G, Elias LA, 
Yakkaphan P, Renton T.Cephalalgia. 2020 Oct;40(11):1250-1254. doi: 10.1177/0333102420933277. Epub
2020 Jun 17.PMID: 32551980

Is the OFP  V2/3 Migraine or TAC OR variant TN?

https://pubmed.ncbi.nlm.nih.gov/32551980/


Angina pain   Cervical referred Neoplasia

Referred pain

Heart

Cervical

Lung

CANCER

Is the OFP convergent pain / referred heterotopic pain



Or a rare Diagnosis?

• Auriculotemporal neuralgia occurs at a frequency of 0.4 

% at a tertiary headache outpatient clinic [1]. However, 

this frequency may be even higher in outpatient 

orofacial pain due to the possible involvement of lateral 

pterygoid muscle in the etiology of auriculotemporal 

nerve entrapment.

• Diagnostic block

• The auriculotemporal nerve was then blocked with 0.5 

ml 2 % lidocaine and 0.5 ml of a suspension containing 

dexamethasone disodium sulfate (2 mg/ml) and 

dexamethasone acetate (8 mg/ml) as follows: the 

needle is inserted below the TMJ, in the posterior 

margin of the head of the mandible immediately in front 

of the tragus, to a depth of 1–1.2 cm, at a horizontal 458 

angle in the direction of the nose, with



• Neoplasia treated as toothache or headache

2
6

Or…..covert neoplasia?



• Neoplasia treated as toothache or headache

2
7

Or…..covert neoplasia?



Any spontaneous pain or 
neuropathy think 
Red flags of malignancy

NHS 2 (NICE 3) weeks

Referral pathway

• Recent onset

• Rapid growth

• Neuropathy - sensory or motor

• Resorption of adjacent structures

• Localised mobility of teeth

• Progressive trismus

• Persistent painless ulcer

• Lymphadenopathy painless 

persistent

• Lack of response to conventional 

treatments:

– Antibiotics

– Endodontic surgery

• Over 50 years

• Previous history of 

Carcinoma

• Smoking /alcohol/ Betel 

nut/ Pan

• Night fevers

• Weight loss

• Blood loss/ aneamia



Intolerance to medications?

Clinical phenotype

Age

Gender

Ethnicity

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions



Drug intolerance

• Drug intolerance or drug sensitivity refers to an inability to tolerate the adverse effects of a 

medication, generally at therapeutic or subtherapeutic doses. Conversely, a patient is said to be 

"tolerating" a drug when they can tolerate its adverse effects.

• Multiple drug intolerance syndrome is defined as having greater than 3 or more unrelated drug 

intolerances or allergies. Based on medical record data, about 2 to 5% of the population in North 
America and Europe, with higher rates seen in hospitalized patients.

Multiple drug intolerance syndrome is more likely to occur with increasing age, in females and in 

individuals being treated for higher numbers of different specific health conditions. 

• In another study Over 20% of the general population reported being very sensitive to the effects of medication 
(20.2%) and that small amounts of medicines can upset their body (25.3%). Participants who reported high 
levels of perceived sensitivity to medicines reported significantly more symptoms (M = 9.54, SE = 0.47) than 
people with low (M = 5.04, SE = 0.49) or moderate (M = 5.91, SE = 0.24) levels, ps < .001. This relationship was 
strongest in participants who were currently taking prescription medication. Those with high perceived 
sensitivity also reported being more likely to seek information about medicines, and had significantly more 
general practitioner visits.Chiriac AM, Demoly P. Multiple drug hypersensitivity syndrome. Curr Opin Allergy Clin Immunol 2013;13:323-9.

Omer HMRB, Hodson J, Thomas SK, Coleman JJ. Multiple drug intolerance syndrome: A large-scale retrospective study. Drug Saf, 2014;37:1037-45
Faasse K, Grey A, Horne R, Petrie KJ. High perceived sensitivity to medicines is associated with higher medical care utilisation, increased symptom reporting and 
greater information-seeking about medication. Pharmacoepidemiol Drug Saf. 2015 Jun;24(6):592-9. doi: 10.1002/pds.3751. Epub 2015 Apr 7. PMID: 25851232.



Intolerance to medications……

• Abstract
• Background Poor adherence to antihypertensive drug regimens is common and may increase the risk for cardiovascular morbidity and mortality. 

Adverse effects of the drugs can contribute to poor adherence, but some patients who discontinue several different antihypertensive drugs may 
misinterpret nonspecific symptoms as adverse effects of the drug because of psychiatric morbidity. We examined the relationship between intolerance 
to antihypertensive drugs and the presence of panic disorder, panic attacks, anxiety, and depression.

• Methods We included all patients with hypertension who attended a hospital hypertension clinic during 1 year with at least 2 episodes of intolerance 
(resulting in reduction of the dosage or stopping an antihypertensive drug) recorded on standardized problem lists and a similar number of patients 
with no recorded episodes of intolerance. Psychiatric morbidity, assessed by self-administered questionnaires, was analyzed against the number of 
episodes of nonspecific and drug-specific intolerance, verified by means of individual case-note scrutiny, and scored independently by 2 assessors 
masked to patient identity.

• Results Analyzable questionnaires were returned by 233 (84%) of 276 patients who had experienced 576 (85%) of 679 episodes of intolerance 
assessed. Five hundred thirty-two episodes (92%) were subjective (patient was symptomatic); of these, 284 were judged to be drug specific; 248, 
nonspecific. Having more episodes of nonspecific intolerance was associated with significantly higher diastolic blood pressure (P = .003). Episodes of 
nonspecific intolerance were associated with panic attacks (P = .008), anxiety (Hospital Anxiety and Depression Scale score, P = .04), and depression 
(Hospital Anxiety and Depression Scale score, P = .005). Drug-specific intolerance was not associated with psychiatric morbidity.

• Conclusions Intolerance to multiple antihypertensive drugs, particularly non–drug-specific 
intolerance, is strongly associated with psychiatric morbidity. Physicians treating hypertensive patients 

need to recognize and manage the psychiatric aspects of intolerance to multiple antihypertensive drugs

Simon J. C. Davies; Peter R. Jackson; Lawrence E. Ramsay; et al Parviz Ghahramani Drug Intolerance Due to Nonspecific 
Adverse Effects Related to Psychiatric Morbidity in Hypertensive Patients. Arch Intern Med. 2003;163(5):592-600. 
doi:10.1001/archinte.163.5.592

https://jamanetwork.com/searchresults?author=Simon+J.+C.+Davies&q=Simon+J.+C.+Davies
https://jamanetwork.com/searchresults?author=Peter+R.+Jackson&q=Peter+R.+Jackson
https://jamanetwork.com/searchresults?author=Lawrence+E.+Ramsay&q=Lawrence+E.+Ramsay
https://jamanetwork.com/searchresults?author=Parviz+Ghahramani&q=Parviz+Ghahramani


Obscured phenotype due to multiple interventions

Clinical phenotype

Cultural

Religion

Beliefs

Misdiagnosis

Intolerance to medications

Multiple pain interventions



Audit of patients seen at Tertiary Multi-discplinary clinic at St Thomas 
Input Pain Management Centre
Reason for attendance and outcome Team

Madeleine Murphy Headache nurse

Dr Giorgio Lambru Headache neurologist

Dr Stefano Palmisani Pain management

Sinan Barazi Neurosurgeon

Tara Renton Oral Surgeon

Data Collated by PhD Student Pankaew Yakkaphan



Comorbid pain conditions?

Medical Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, Autoimmune 
disorders



Nociplastic (Centralised or dysfunctional) pain states
Usually with comorbid pain states- chronic widespread pain / Fibromyalgia

• Most common and costly illness in humans

• Used to be termed idiopathic or somatisation

• Characterised by

• Chronic overlapping conditions-multisystem illness 

typically begins in childhood or young adult hood

• Chronic pain or discomfort in several body regions

• TMD, IBS, Migraine, back pain, Tension headaches, 

interstitial cystitis, dry eye disease (NIH PA 14-244)

• Multiple other somatic disorders of CNS origin

• Fatigue, sleep disorder, mood, memory

• By stressful trigger

• Post deployment Gulf war syndrome

• Post infection (Lyme disease chronic EBV)

• Post emotional trauma Death of spouse

Orofacial pain conditions by definition 
refractory

Is Persistent idiopathic facial or intraoral pain
Oro facial presentation of CWP or FM?

BMS?



Determinants for onset and maintenance of chronic pain=AXIS II

Denk F, McMahon SB Neurobiological 

basis for pain vulnerability: why me? 

Pain. 2017 Apr;158 Suppl 1:S108-S114.

Nociplastic (Centralised or dysfunctional) pain states
Usually with comorbid pain states- chronic widespread pain / Fibromyalgia



Menorrhagia

Vulvadynia

Pelvic pain

Back pain

Cervical pain

Atypical facial pain

Tension headache

Atypical odontalgia
BMS

Irritable 

bowel

Pruritus

Facial arthromyalgia

Fibromyalgia



What we see
Prevalence of OFP conditions (%)

38

(Unpublished n=1241 consecutive patients)
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Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



What we see
Prevalence of OFP conditions (%)

39

20

25

4

3

7

0

4

12

26

0 5 10 15 20 25 30

TMD

PTNP

PDAP 

SPONT NEUROPATHY

TN

PIFP

BMS

TAC

MIGRAINE

78% had comorbid 
Migraine   

64% had comorbid 
TMD

(Unpublished n=1241 consecutive patients)

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



Sleep disorders?

Medical Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, Autoimmune 
disorders



Sleep disorders and pain

Sleep disorders have been shown to affect nearly half of people reporting chronic pain, with a quarter of 

chronic pain patients suffering from clinical insomnia.132 

The association is bidirectional, with chronic pain causing poor sleep, and poor sleep increasing the intensity 

and duration of chronic pain.132 

Sleep deprivation was found to be a risk factor for chronic pain in a prospective survey of women over a 17 yr

period.133 

Another study showed that having chronic pain made people more likely to suffer from sleep problems and 

depression, and suggested that treating sleep disorders should be considered as part of chronic pain 

management.134 

Severe chronic pain after concussion was significantly related to insomnia.135 There is a high prevalence of 

sleep apnoea in patients who take opioid medications long term, but patients with chronic pain are at higher 

risk of developing sleep apnoea irrespective of opioid medication.136 
132. Jank R, Gallee A, Boeckle M, Fiegl S, Pieh C. Chronic pain and sleep disorders in primary care. Pain Res Treat 2017; 2017: 9081802 133. Nittera AK, Pripp
AH, Forsetha KØ. Are sleep problems and non-specific health complaints risk factors for chronic pain? A prospective population-based study with 17 year 
follow-up. Scand J Pain 2012; 3: 210e7 134. Campbell P, Tang N, McBeth J, et al. The role of sleep problems in the development of depression among those 
with chronic pain: a prospective cohort study. Sleep 2013; 36: 1693e8 135. Theunissen M, Peters ML, Schepers J, et al. Recovery 3 and 12 months after 
hysterectomy epidemiology and predictors of chronic pain, physical functioning, and global surgical recovery. Medicine (Baltimore) 2016: 95 136. Tentindo GS, 
Fishman SM, Li CS, Wang Q, Brass SD. The prevalence and awareness of sleep apnea in patients suffering chronic pain: an assessment using the STOPBang
sleep apnea questionnaire. Nat Sci Sleep 2018; 10: 217e24



Smoking?

Medical Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, Autoimmune 
disorders



Smoking and chronic pain

People with chronic pain are more likely to smoke than 

those with no pain.49e51

Patients who are heavy smokers report higher pain 

intensity scores than non-smokers, and report a higher 

number of painful sites.52e54 

Smoking is involved in the aetiology of several conditions 

that cause chronic pain,55 and the relationship between 

smoking and chronic pain appears to be dose related.53 

Smokers affected by chronic pain are more likely to be 

dependent on tobacco, smoke more cigarettes a day, and 

have more difficulty in quitting smoking than those who 

do not have the condition.52,56



Nutrition?

Medical Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, Autoimmune 
disorders



Nutrition Vi D and C def….? Microbiome?
The role of nutrition in the development and prevention of chronic pain is unclear. 

Nutrition management plans may be of benefit to patients with chronic pain by improving pain management and reducing cardiovascular risk 

factors that are related to chronic pain. 

Omega-3 as a diet supplement in preclinical trials did show an improvement in inflammatory pain,71 whilst garlic has been suggested to 

reduce pain severity in overweight women with knee arthritis.72 

A recent systematic review and metaanalysis of 23 papers found that interventions based on nutrition, particularly those testing an altered 

overall diet or a single nutrient, had a significant effect on reducing participants’ reported pain severity and intensity.73 However, the studies 

in the field of nutrition and chronic pain, including those included in the meta-analysis, were of low quality,73e76 and there is insufficient 

evidence to make specific dietary recommendations. 

More rigorous studies examining nutrition with chronic pain as a primary outcome are needed in order to determine the role of nutrition in 

chronic pain.73 

Sunshine and vitamin D Colder climates and lack of sunshine correlate with chronic pain; a study showed less pain was experienced on longer, 

sunnier days. A relationship between high levels of reported pain and low levels of vitamin D has been demonstrated, with the suggestion that 

low vitamin D levels cause anatomic, endocrine, neurological, and immunological changes, which predispose to onset and perpetuation of 

chronic pain.77,78 However, the effect is not replicated across all studies with only 25% of studies concluding that there is a correlation between 

low levels of vitamin D and chronic pain.79,80
1. Goldberg R, Katz J. A meta-analysis of the analgesic effects of omega-3 polyunsaturated fatty acid supplementation of inflammatory joint pain. Pain 2007; 152: 210e23 72. Dehghani S, Alipoor E, Salimzadeh A, 
et al. The effect of a garlic supplement on the pro-inflammatory adipocytokines, resistin and tumor necrosis factor-alpha, and on pain severity, in overweight or obese women with knee osteoarthritis. 
Phytomedicine 2018; 48: 70e5 73. Brain K, Burrows TL, Rollo ME, et al. A systematic review and meta-analysis of nutrition interventions for chronic noncancer pain. J Hum Nutr Diet 2018 74. Scottish 
Intercollegiate Guideline Network. SIGN 136: management of chronic pain 2013 75. Sesti F, Capozzolo T, Pietropolli A, Collalti M, Bollea MR, Piccione E. Dietary therapy: a new strategy for management of chronic 
pelvic pain. Nutr Res Rev 2011; 24: 31e8 76. Hagen K, Byfuglien M, Falzon L, Olsen SU, Smedslund G. Dietary interventions for rheumatoid arthritis. Cochrane e280 - Mills et al. Database Syst Rev 2009; 1. 
https://www.cochranelibrary. com/cdsr/doi/10.1002/14651858.CD006400.pub2/media/ CDSR/CD006400/CD006400.pdf. accessed 1 September 2018 77. Shipton EE, Shipton EA. Vitamin D deficiency and pain: 
clinical evidence of low levels of vitamin D and supplementation in chronic pain states. Pain Ther 2015; 4: 67e87 78. Shipton EA, Shipton EE. Vitamin D and pain: vitamin D and its role in the aetiology and 
maintenance of chronic pain states and associated comorbidities. Pain Res Treat 2015; 2015: 1e12 79. Straube S, Andrew Moore R, Derry S, McQuay HJ. Vitamin D and chronic pain. Pain 2009; 141: 10e3 80. 
Straube S, Derry S, Straube C, Moore RA. Vitamin D for the treatment of chronic painful conditions in adults. Cochrane Database Syst Rev 2010; 1



Psychological factors?

Section subtitle

Psychological factors
Anxiety Depression 
Neuroticism
Catastrophising
Introversion
Hypervigilance 



Psychosocial risk factors predictive of chronic post surgical pain

 Cognitive

 Fear of surgery and anxiety

 Fear of pain

 Personality disorder

 increased preoperative anxiety 

 Introverted personality 

 Catastrophizing

 Poor coping skills

 Hypervigilance state  

 Psychological vulnerability – pain related fear

 Social support

 Solicitous responding  

 Empathetic spouse encouraging negative behaviour

 Munchausen

Katz J, Seltzer Z. Transition from acute to chronic postsurgical pain: risk factors and protective 
factors. Expert Rev Neurother. 2009 May;9(5):723-44. doi: 10.1586/ern.09.20. Review.



• Type of patient
• Stoic

• Resilient

• Non complainer

• Great pain modulation

48

Nociception

Sensation

Behaviour

Suffering



• Type of patient
• Non-Resilient

• Complainer

• Poor pain modulation

49

Nociception

Sensation

Behaviour

Suffering

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020



• WIMPS

50

Nociception

Sensation

Behaviour

Suffering

W Women

GWAS

I Injury- PTSD

Inhibition is poor &

Facilitation is high

M Mood disorders 

Anxiety & Stress

P Personality disorders

introspective, catastrophiser and 

hypervigilance

Prior abuse and neglect

S Sleep deprivation / Stress

Reasons for non resilience

Head, heart or toothache?
Invited Steven Graff-Radford Award Lectureship 2020
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1

AXIS II pre consultation extensive psychosocial assessment

• All patients: 

• EQ-5D

• GAD7 generalised anxiety disorder

• PHQ9 Patient Health Questionnaire

• PHQ 15 MULTIDIMENSIONAL SCALE OF PERCEIVED 

SOCIAL SUPPORT 

• GCPS

• SF-MPQ-2 Short-form McGill Pain Questionnaire-2

• PAIN DETECT PAIN QUESTIONNAIRE Ne pain

• BPI Facial pain

• CPSI (sleep)

• ES-R (abuse)

• Dash board with red flags suicidal thoughts/ depression, 

anxiety and somatic disorders

Severe Anxiety
Probable Major 
depression
Somatic disorder
PTSD
Likely NP



Prevalence of comorbid psychosocial morbidity

Smith JG, Karamat A, Melek LN, Jayakumar S, Renton T. The differential impact of neuropathic, musculoskeletal 

and neurovascular orofacial pain on psychosocial function. J Oral Pathol Med. 2020 Jul;49(6):538-546. doi: 

10.1111/jop.13071. Epub 2020 Jul 2. PMID: 32531812.
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Social factors driving persistent pain?
Section subtitle

Social factors
Support
Education level
Income
Prior significant life events
Vulnerability



Prior significant life events

• The severity and development of chronic pain experience are affected by early life factors: people who experience 

adversity or emotional trauma (e.g. death of parent and being raised in the care system) or physical trauma (e.g. 

substantial hospitalisation and preterm birth) in childhood have a higher risk of chronic pain in their adult 

lives.153 

• Early stress in life can alter the function of the hypothalamic pituitary adrenal axis, affecting the stress 

response.153 

• Young people who have experienced traumatic adverse childhood experiences (ACEs) have a greater chance of 

developing chronic pain than those who have not. A study of children and 9-19 years with chronic pain found that 

the most common ACE in children with chronic pain was having family members with mental health illnesses; 55% 

of children with multiple ACEs experience chronic pain.154 

• The more ACEs, the greater the level of chronic widespread pain and psychological distress, such as anxiety and 

depression (which have been noted previously to be related to the development and severity of chronic pain).154 

• People who have experienced personal violence or abusive relationships are more likely to experience 

subsequent chronic pain.43,155 

• This has been found to be true regardless of the age at which the violence or abuse was experienced, or whether it 

was domestic or public violence or abuse.155,156
153. Macfarlane G. The epidemiology of chronic pain. Pain 2016; 157: 2158e9 154. Nelson S, Simons LE, Logan D. The incidence of adverse childhood experiences (ACEs) and their association 
with pain-related and psychosocial impairment in youth with chronic pain. Clin J Pain 2018; 34: 402e8 155. Sachs-Ericsson N, Kendall-Tackett K, Hernandez A. Childhood abuse, chronic pain, 
and depression in the National Comorbidity Survey. Child Abuse Negl 2007; 31: 531e47 156. Ellsberg M, Jansen HA, Heise L, et al. Intimate partner violence and women’s physical and mental 
health in the WHO multi-country study on women’s health and domestic violence: an observational study. Lancet 2008; 371: 1165e72



• Published: 20 June 2020
• The Relationship Between Psychological Resilience and Pain Threshold and Tolerance: Optimism and Grit as Moderators
• Ashley Buckingham &
• Elizabeth J. Richardson
• Journal of Clinical Psychology in Medical Settings (2020)Cite this article
• 259 Accesses
• 1 Citations
• 1 Altmetric
• Metricsdetails
• Abstract
• This study examined factors that may enhance the relationship between resilience and time to pain threshold and 

tolerance during experimentally induced pain among 62 healthy adults recruited from a student population. Specifically, 
dispositional optimism and psychological grit were examined as moderators of the relationship between resilience and 
pain outcomes. Zero-order correlations revealed that resilience was positively related to grit and optimism, though grit 
and optimism were not significantly related to each other. Resilience, grit and optimism were all positively related to 
time to pain threshold and tolerance, but not pain severity. Moderation models showed that dispositional optimism 
enhanced the effect of resilience on both time to pain threshold and tolerance. Grit, on the other hand, was found to 
enhance the effect of resilience on time to pain threshold, but not time to pain tolerance. These results suggest that 
positive psychological factors and their interactions may be important with persevering during adverse experiences such 
as pain

https://link.springer.com/article/10.1007/s10880-020-09731-7#article-info
https://link.springer.com/journal/10880
https://link.springer.com/article/10.1007/s10880-020-09731-7#citeas
https://link.springer.com/article/10.1007%2Fs10880-020-09731-7/metrics




Physiological resilience to pain?
Endogenous pain modulation

Physiological Factors
Microbiome
Endogenous pain modulation
Neural plasticity
Gray / white matter degeneration
Connectivity
Neuropathy



Microbiome and pain

Recent advances in clinical practice
The balancing act: endogenous modulation of pain in functional gastrointestinal disorders Clive H Wilder-Smith BMJ GUT 
Volume 60, Issue 11

https://gut.bmj.com/content/60/11


Autonomic drive

• Variable heart rate



Endogenous pain mechanisms

• Medication overuse



Genetic drivers for persistent pain? 
Evidence for genetic basis for neuropathic and nociplastic pain

Genetic Profile
Ethnicity
Gender
Genome
Epigenetics



Genetics and pain

• The relationship between chronic pain and genes is complex. 
• Genes act at many levels to shape the experience of chronic Epidemiology of chronic pain - e277 pain, influencing emotional, 

behavioural, and biological processes.137 
• Sensitivity to painful stimuli and pain tolerance are partly genetically determined.138,139 Chronic pain is a heritable phenotype, and 

the presence of chronic pain clusters in family groups140,141 through genetic and ‘maternal’ effects. It also may be as a result of 
important genetic contributions to underlying diseases, which will include chronic pain.63,140,141 

• One of the current challenges in chronic pain epidemiology is to determine which genes contribute to chronic pain and what their
individual roles are. 

• Currently, there are known to be at least 150 genes associated with chronic pain in humans, and this number is ever 
expanding.137,142 Amongst others, they include genes from immune, inflammatory, and stressrelated pathways, including COMT 
and OPRM. 143 Specific genetic variants have been identified with rare chronic pain conditions, such as SNC9A with 
erythromelalgia.144

• A recent systematic review of genetic factors associated with chronic neuropathic pain found that variants in HLA genes, COMT, 
OPRM1, TNFA, IL6, and GCH1, were identified in more than one study.145 

• At a human population level, research has failed to identify any single genetic variant that contributes substantially to the population 
risk of developing chronic pain; there is no ‘chronic pain gene’. It is more likely that a combination of genetic variants increases the 
risk of developing chronic pain. However, identifying relevant genes may help to understand underlying biological mechanisms and
the search for therapeutic targets. 

• Gene identification from genome-wide association studies (GWAS) may offer hope, particularly as genetic data from large numbers 
of samples, such as the UK Biobank,146 are accessible. In one GWAS, a genetic variant on Chromosome 5 was found to be 
associated with chronic widespread pain in both human genome- and animal-wide association study meta-analyses.147 A more 
recent GWAS and meta-analysis of 158 000 individuals identified three novel genetic variants associated with chronic back pain.148



Genetics pain refs

• 137. Zorina-Lichtenwalter K, Meloto C, Khoury S, Diatchenko L. Genetic predictors of 
human chronic pain conditions. Neuroscience 2016; 338: 36e62 138. Norbury TA, 
MacGregor AJ, Urwin J, Spector TD, McMahon SB. Heritability of responses to painful 
stimuli in women: a classical twin study. Brain 2007; 130: 3041e9 139. Nielsen CS, 
Stubhaug A, Price DD, Vassend O, Czajkowski N, Harris JR. Individual differences in 
pain sensitivity: genetic and environmental contributions. Pain 2008; 136: 21e9 140. 
Hocking LJ, Generation Scotland, Morris AD, Dominiczak AF, Porteous DJ, Smith BH. 
Heritability of chronic pain in 2195 extended families. Eur J Pain 2012; 16: 1053e63 
141. Grøholt EK, Stigum H, Nordhagen R, Kohler L. Recurrent € pain in children, socio-
economic factors and accumulation in families. Eur J Epidemiol 2003; 18: 965e75 142. 
Diatchenko L, Nackley A, Tchivileva I, Shabalina S, Maixner W. Genetic architecture of 
human pain perception. Trends Genet 2006; 23: 605e13 143. James S. Human pain 
and genetics: some basics. Br J Pain 2013; 7: 171e8 144. Hisama F, Dib-Hajj S, Waxman 
S. SCN9A-Related inherited erythromelalgia 2006 145. Veluchamy A, Hebert HL, Meng 
W, Palmer CNA, Smith BH. Systematic review and meta-analysis of genetic risk factors 
for neuropathic pain. Pain 2018; 159: 825e48 146. UK Biobank. Available from: 
http://www.ukbiobank.ac.uk; 2017 147. Peters MJ, Broer L, Willemen HL, et al. 
Genome-wide association study meta-analysis of chronic widespread pain: evidence 
for involvement of the 5p15.2 region. Ann Rheum Dis 2013; 72: 427e36 e282 - Mills et 
al. 148. Suri P, Palmer MR, Tsepilov YA, et al. Genome-wide meta-analysis of 158,000 
individuals of European ancestry identifies three loci associated with chronic back 
pain. PLoS Genet 2018; 14, e1007601



Genetic basis for NePain





• Definitions and Diagnostic criteria

• Why is pain persistent?

• When all else fails 

what treatment 

strategies are there?

AAOP 2021

Tara.renton@kcl.ac.uk

Overview



Before considering new treatments these factors must be revisited

Social factors
Support
Culture
Education level
Income
Exercise
Obesity
Prior significant life 
events

Clinical phenotype
Age
Gender
Ethnicity
Religion
Beliefs
Misdiagnosis
Intolerance to 
medications
Multiple pain 
interventions

Genetic Profile 
Ethnicity
Gender
Genome
Epigenetics

Physiological
Factors
Microbiome
Endogenous pain 
modulation
Neural plasticity
Gray / white matter 
degeneration
Connectivity
Neuropathy

Psychological 
factors
Anxiety 
Depression 
Neuroticism
Catastrophising
Introversion
Hypervigilance 
Narcissism

Medical 
Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, 
Autoimmune 
disorders
Medication overuse

Re phenotype 
the patient

Address 
comorbid 
conditions

AXIS II 
assessment 
and treatment

Get social 
support where 
necessary 
modify lifestyle 
factors

Investigate 
other pain 
driving factors

Family history? 
May be 
candidate for 
novel channel 
blockers (TN)



• After re phenotyping 

most patients are TACS, 

Facial migraine OR PTNP

Diagnosis?
We rarely make a diagnosis of PIFP
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What treatments are there for refractory patients?

Non ablative interventions

• Psychological interventions

• Alternative techniques

• Systemic medication – IV Lidocaine, steroids, indomethacin challenge

• Therapeutic Injections /Blocks

Botulinum toxin dermal injections

LA +/- steroids

nerve ON, V1/2/3, Auricular temporal N

Ganglion SPG Gasserian

• Neurostimulation

Peripheral stim /Superficial sessional 
neurostimulation, V IX C2/3 

Ganglia  implanted neurostimulation (SPG)

Spinal cord stimulation 

Pulsed radiofrequency PRF

Deep brain stimulation  (DBS)

• Trans-magnetic stimulation motor cortex

Ablative techniques
Gasserian Ganglion interventions

Radiofrequency ablation = 
Thermocoagulation
Balloon compression
Glycerolysis
Alcohol
cryotherapy

Microvascular decompression
Rhizotomy
Internal neurolysis
Stereotactic radiosurgery
Gamma knife may be indicated If there is 
medical contraindications to MVD



What treatments are there for refractory patients?

Non ablative interventions

• Psychological interventions

• Alternative techniques

• Systemic medication – IV Lidocaine, steroids, indomethacin challenge

• Therapeutic Injections /Blocks

Botulinum toxin dermal injections

LA +/- steroids
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• Neurostimulation
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neurostimulation, V IX C2/3 

Ganglia  implanted neurostimulation (SPG)

Spinal cord stimulation 

Pulsed radiofrequency PRF

Deep brain stimulation  (DBS)
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Rhizotomy
Internal neurolysis
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Gamma knife may be indicated If there is 
medical contraindications to MVD

For all 
refractory 
patients



What treatments are there for refractory patients?

Non ablative interventions

• Psychological interventions

• Alternative techniques

• Systemic medication – IV Lidocaine, steroids, indomethacin challenge

• Therapeutic Injections /Blocks

Botulinum OR LA +/- steroids

nerve ON, VAGUS V1/2/3, Auricular temporal N

Ganglion SPG Gasserian

• Neurostimulation

Peripheral stim /Superficial sessional 
neurostimulation, V IX C2/3 

Ganglia  implanted neurostimulation (SPG)

Spinal cord stimulation 

Pulsed radiofrequency PRF SPG

SPG stim implant

Deep brain stimulation  (DBS)

• Trans-magnetic stimulation motor cortex

Ablative techniques
Gasserian Ganglion interventions

Radiofrequency ablation = 
Thermocoagulation
Balloon compression
Glycerolysis
Alcohol
cryotherapy

Microvascular decompression
Rhizotomy
Internal neurolysis
Stereotactic radiosurgery
Gamma knife may be indicated If there is 
medical contraindications to MVD

For patients 
with refractory 
neurovascular 
pain Migraines 
TACs



What treatments are there for refractory patients?

Non ablative interventions

• Psychological interventions

• Alternative techniques

• Systemic medication – IV Lidocaine, steroids, indomethacin challenge

• Therapeutic Injections /Blocks

Botulinum toxin dermal injections

LA +/- steroids

nerve ON, V1/2/3, Auricular temporal N

Ganglion SPG Gasserian

• Neurostimulation

Peripheral stim /Superficial sessional 
neurostimulation, V IX C2/3 

Ganglia  implanted neurostimulation (SPG)

Spinal cord stimulation 

Pulsed radiofrequency PRF

Deep brain stimulation  (DBS)

• Trans-magnetic stimulation motor cortex

Ablative techniques
Gasserian Ganglion interventions

Radiofrequency ablation = 
Thermocoagulation
Balloon compression
Glycerolysis
Alcohol
cryotherapy

Microvascular decompression (TN ? SUNCT 
SUNA?)
Rhizotomy
Internal neurolysis
Stereotactic radiosurgery
Gamma knife may be indicated If there is 
medical contraindications to MVD (TN)

For patients 
with refractory 
neuropathic 
pain TN or 
PTNP



Remember we must tailor the treatment to the patient
Using a Stratified / personal approach



Orofacial Pain research at Kings College London
Stratification approach hoping to lead to personalised treatments

7
5

Data store
analysis

Electronic
Medical record 678 patients 2 datasets of 

sampled to date     over 1200 pts

Sensory Profile
Pain quality, Qual and 
Quant sensory testing

Clinical
disease or lesion, 
neurological deficits, 
family history

Molecular Profile 
OMICs
Genome, proteome, 
metabolome

Physiological
Electrophysiology
Functional imaging

Psychological 
medical /
Co-morbidities
IMPARTS system

Big Data
Machine learning and Ai 
to improve diagnosis and 
clustering for treatment
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Orofacialpain.org.uk
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Non pharmacological methods

• Psychological

• Alternative

• Education 

• Sleep 

Interpersonal strategies

• Communication

• reassurance

• Empathy

• understanding

• Caring

• Comfort

• Consideration

• Clinical Competence

Evidence for Migraine
Riboflavin 400ug BD
Q10 co enzyme A 100ug TDS
Or
Magnesium 550ug/day
Or Melatonin 4ug90mins before bed



Alternative analgesic therapies

• Homeopathic

• Arnica reduces bruising and swelling

• Hypnotherapy

• self hypnosis

• induced hypnosis

• Counselling

• Chronic pain patients may need counselling to improve their coping strategies

• CBT

• Biofeedback

• Tens shown to reduce the discomfort of ID blocks

• Pet therapy

• Mirror therapy



Systemic medications



Intravenous Lidocaine

Lidocaine acts by 
Peripheral effects 
• suppression of abnormal ectopic discharges which are generated by damaged primary afferents or dorsal root ganglion 

neurons.16 
• suppression of mechanical allodynia17, 18 and hyperalgaesia.16 

Central effects. 
• suppression of polysynaptic C-fibre evoked flexor responses without evidence of conduction block at the periphery;19 
• suppression of the activity of dorsal horn neurons evoked by ionophoretically administered glutamate;20 
• and selective inhibition of a nociceptive response in the isolated rat spinal cord.21 Clinical studies23, 24 and human 

experimental models25, 26 have reached similar conclusions as to the action of intravenous lidocaine on mechanical 
allodynia and hyperalgaesia. 

• In one study on healthy volunteers using the heat/capsaicin sensitisation model, intravenous lidocaine (5 mg/kg) was 
shown to have a selective effect on secondary hyperalgaesia.25

16. Abram SE, Yaksh TL. Systemic lidocaine blocks nerve injury-induced hyperalgesia and nociceptor-driven spinal sensitization in the rat. Anesthesiology 1994; 80:383-391. 17. Abdi S, Lee 
DH, Chung JM. The anti-allodynic effects of amitriptyline, gabapentin, and lidocaine in a rat model of neuropathic pain. Anesth Analg 1998; 87:1360-1366. 18. Chaplan SR, Bach FW, Shafer SL, 
Yaksh TL. Prolonged alleviation of tactile allodynia by intravenous lidocaine in neuropathic rats. Anesthesiology 1995; 83:775-785. 19. Woolf CJ, Wiesenfeld-Hallin Z. The systemic 
administration of local anaesthetics produces a selective depression of C-afferent fibre evoked activity in the spinal cord. Pain 1985; 23:361-374. 20. Biella G, Sotgiu ML. Central effects of 
systemic lidocaine mediated by glycine spinal receptors: an iontophoretic study in the rat spinal cord. Brain Res 1993; 603:201-206. 21. Jaffe RA, Rowe MA. Subanesthetic concentrations of 
lidocaine selectively inhibit a nociceptive response in the isolated rat spinal cord. Pain 1995; 60:167-174. 22. Wallace MS, Dyck JB, Rossi SS, Yaksh TL. Computercontrolled lidocaine infusion 
for the evaluation of neuropathic pain after peripheral nerve injury. Pain 1996; 66:69-77. 23. Attal N, Rouaud J, Brasseur L, Chauvin M, Bouhassira D. Systemic lidocaine in pain due to 
peripheral nerve injury and predictors of response. Neurology 2004; 62:218-225. 24. Wallace MS, Laitin S, Licht D, Yaksh TL. Concentration-effect relations for intravenous lidocaine infusions 
in human volunteers: effects on acute sensory thresholds and capsaicin-evoked hyperpathia. Anesthesiology 1997; 86:1262-1272. 25. Dirks J, Fabricius P, Petersen KL, Rowbotham MC, Dahl 
JB. The effect of systemic lidocaine on pain and secondary hyperalgesia associated with the heat/capsaicin sensitization model in healthy volunteers. Anesth Analg 2000; 91:967-972.



Systemic Lidocaine

2 case presentations

Orofacial pain one Myalgic TMD and one PTNP

Both had significant drop in pai during trial and 

continued effect for 4 months



IV Lidocaine for Cluster Headaches

• Intravenous lidocaine given for 7–10 

days led to improvement in 90% of 

patients



Non-ablative interventions
Neuromodulation /Stimulation?
Section subtitle



Botulinum Toxin Type A (BTxA) Botulinum toxin type A for TN

• has a beneficial role in the treatment of neuropathic pain [41–46]. It has both antinociceptive and anti-inflammatory activity, the two mechanisms being dissociated. Botulinum toxin A acts at 
both peripheral and central sites. Peripherally, it blocks the docking of intraneuronal vesicles to the inner membrane of the nerve terminal inhibiting the release of neuropeptides and 
neurotransmitters. Consequently, the extracellular concentrations of acetylcholine, substance P, serotonin, calcitonin gene-related peptide (CGRP), glutamate, and proinflammatory mediators 
are decreased. Plasma CGRP levels decrease in TN patients who respond well to BTxA treatment, whereas non-responders show no decrease in plasma CGRP levels [41]. Centrally, botulinum 
toxin A acts at the spinal dorsal horn as a result of retrograde toxin transport. Microglial activation, an important component of nociception, is also attenuated [43,47]. Furthermore, BTxA
inhibits sodium ion channel activity. A single case report of TN treatment by BTxA was published in 2002 [48]; since then have been a small number of studies and generally they included a 
relatively small number of subjects. One randomized controlled trial of 40 subjects in whom structural lesions were excluded showed significant benefit [49]. BTxA was administered in the area 
of pain by means of both subcutaneous and submucosal injections. The major adverse effect was transient facial weakness. Two systematic reviews and meta-analyses of the efficacy and 
safety of BTxA treatment of TN were published in 2016 [50,51], citing the same four randomized controlled trials with a total of 178 patients. Ninety-nine patients received BTxA and 79 
received placebo treatment. There was no standardized dosage or method of injection, the doses of onabotulinumtoxin A ranging from 25 to 100 units. Injections were generally administered 
either subcutaneously or intradermally in the region of clinically evident pain. The intensity of pain and the frequency of attacks were both significantly lower with BTxA compared to placebo, 
the benefit lasting 3 months. Transient facial asymmetry and edema were the two main adverse effects and were said to be well tolerated. A non-randomized, uncontrolled, unblinded study of 
27 subjects evaluated the effect of BTxA over 6 months. BTxA was injected about the mandibular branch of the trigeminal nerve, around the pterygopalatine ganglion and the maxillary branch 
of the trigeminal nerve near the trigeminal ganglion. A total of 63% of subjects had a greater than 50% reduction in pain after the first week, 74.1% achieved that after the second month, and 
88.9% at the end of 6 months. 15/27 subjects required a second injection approximately 2 months after the initial injection, and 7/15 required a third injection at a mean of 87 days. 44% were 
pain-free at 6 months. There was a similar decrease in frequency of attacks per day from a baseline of 217.7 +/− 331.5 to 55.15 +/− 196.3 at the sixth month. Adverse effects were infrequent, 
with one patient experiencing facial weakness that cleared by the second month, and two patients experiencing ipsilateral masseter muscle weakness that was permanent but mild [52]. An 
open-label study of the effect of BTxA injection of the sphenopalatine ganglion in 10 subjects with maxillary (second division) TN showed a decrease in pain at 4 weeks from a VAS score of 8.1 
+/− 1.0 to 1.9 +/− 1.4 and a decrease in the daily attack frequency from 19.4 +/− 8.8 to 4.9 +/− 5.4 [53]. Another pilot study of BTxA injected in the sphenopalatine ganglion region in 10 
subjects showed similar results [54]. There were four responders with at least a 50% reduction in attack frequency among the nine subjects completing the trial. Pain intensity in the responders 
decreased from a mean of 5.8 +/− 2.1 to 3.65 +/− 3. Adverse effects were mild and transient, although one patient had diplopia that lasted 1 month. The authors reported that all subjects had 
involvement of the maxillary division of the trigeminal nerve, that 9 of the original 10 subjects also had involvement of the mandibular division, and 7/10 also had involvement of the 
ophthalmic division. Int. J. Environ. Res. Public Health 2020, 17, 7012 8 of 20 This is unusual, as TN most commonly affects primarily just one division, raising the issue that the patients may 
have been misdiagnosed. It is possible that the difference in presentation from classic TN accounted for the relatively few subjects who were responders [54]. We can conclude that BTxA offers 
an effective form of treatment for those individuals for whom oral medication such as oxcarbazepine has failed or for whom interventional therapies such as peripheral nerve ablations or 
microvascular decompression are not suitable.



SPG

• sphenopalatine ganglion is a promising target for 

treating cluster headache using blocks, 

radiofrequency ablation and neurostimulation. 

Sphenopalatine ganglion block also has some 

evidence supporting its use in a few other 

conditions. However, most of the controlled 

studies were small and without replications. 

Further controlled studies are warranted to 

replicate and expand on these previous findings



Sphenopalatine block



Peripheral stimulation

• Though there are no randomized trials, peripheral 

neuromodulation has been shown to be an effective means 

of treating TNP refractory to medical management in a 

growing number of case series. 

• 3 cases of PTNP There was an overall 87% reduction of pain 

at 2 years



Peripheral Stimulation TN

• Case report 



Peripheral stim
Indications 

• The four most common indications for peripheral nerve stimulation applicable to the craniofacial region that 

have been described in the literature are 

postherpetic neuralgia involving the territory of the trigeminal nerve (20,21), 

post-traumatic or postsurgical neuropathic pain that is related to an underlying dysfunction 
of the infraorbital, supraorbital (22) or occipital nerve, 

‘transformed migraine’ presenting with occipital pain and discomfort

occipital neuralgia or cervicogenic occipital pain (23).

• Good evidence for intractable chronic headaches. 

posterior hypothalamic deep brain stimulation with implantation of brain electrodes with the 
aim of inhibiting hyperactive neurons has been used to treat the central modality of chronic 
headaches, such as cluster headaches and short-lasting unilateral neuralgiform headache 
with conjunctival injection and tearing, with effective relief (10,11). 

Current therapies to target peripheral nerves include occipital nerve stimulation with the use 
of implanted pulse generators for the treatment of occipital neuralgia and other facial painful 
syndromes (12,13), as well as vagal nerve stimulation for the treatment of migraine attacks 
(14). 

10. Bartsch T, Falk D, Knudsen K, et al. Deep brain stimulation of the posterior hypothalamic area in intractable shortlasting unilateral neuralgiform headache with conjunctival injection and tearing (SUNCT). 
Cephalalgia 2011;31:1405-8. 11. May A. Hypothalamic deep-brain stimulation: Target and potential mechanism for the treatment of cluster headache. Cephalalgia 2008;28:799-803. 12. Magown P, Garcia R, 
Beauprie I, Mendez I. Occipital nerve stimulation for intractable occipital neuralgia: An open surgical technique. Clinical Neurosurgery 2009;56:119-24. 13. Kapural L, Mekhail N, Hayek S, Stanton-Hicks M, 
Malak O. Occipital nerve electrical stimulation via the midline approach and subcutaneous surgical leads for treatment of severe occipital neuralgia: A pilot study. Anesth Analg 2005;101:171-4. 14. Hord ED, 
Evans MS, Mueed S, Adamolekun B, Naritoku DK. The effect of vagus nerve stimulation on migraines. J Pain 2003;4:530-4. 15. Desousa DD, Hodaie M, Davis KD. Abnormal trigeminal nerve microstructure 

21. Johnson MD, Burchiel KJ. Peripheral stimulation for treatment of trigeminal postherpetic neuralgia and trigeminal posttraumatic neuropathic pain: A pilot study. Neurosurgery 2004;55:135-41. 22. Slavin
KV, Wess C. Trigeminal branch stimulation for intractable neuropathic pain: technical note. Neuromodulation 2005;8:7-13. 23. Slavin K, Colpan E, Munawar N, Wess C, Nersesyan H. Trigeminal and occipital 
peripheral nerve stimulation for craniofacial pain: A single-institution experience and review of the literature. Neurosurgical Focus 2006;21:E5. 24. Narouze SN, Kapural L. Supraorbital nerve electric 
stimulation for the treatment of intractable chronic cluster headache: A case report. Headache 2007;47:1100-2.



Pulsed radiofrequency of V

• InPRF uses radiofrequency current in short (20 ms), high-voltage bursts; the “silent” phase (480 ms) of PRF 

allows time for heat elimination, generally keeping the target tissue below 42° C. 

• Although conventional theory espouses the notion that PRF does not cause thermal lesions, Cosman and 

Cosman demonstrated that even PRF can produce bursts of heat within the range requisite for tissue 

destruction. 

• The possibility of tissue destruction with PRF is substantiated by in vitro egg white studies using PRF electrodes 

at 60° C or higher [10]. However, histopathologic work in rat dorsal root ganglia and sciatic nerves using PRF 

electrodes at 42° C has shown that PRF causes only transient endoneurial edema; this in contrast with the 

wallerian degeneration effected by CRF at 80° C [11]. Similar studies in rabbit dorsal root ganglia corroborate 

the notion that PRF is orders of magnitude less disruptive of cellular morphology than CRF [12]. Therefore, it 

appears that any thermal damage from PRF is minimal and not the manner by which PRF exerts its clinical 

effect. Pulsed radiofrequency (PRF), a technology related to continuous radiofrequency, is unique in that it 

provides pain relief without causing significant damage to nervous tissue. The mechanism by which PRF 

controls pain is unclear, but it may involve a temperature-independent pathway mediated by a rapidly 

changing electrical field. Although much anecdotal evidence exists in favor of PRF, there are few quality studies 

substantiating its utility



PRF of V for refractory OFP

• Van Zundert et al. [22] reported results from their study of 

five patients with idiopathic trigeminal neuralgia treated with 

PRF at 42° C for 120 seconds. Three of five patients 

demonstrated complete pain relief at long-term follow-up, 

ranging from 10 to 20 months. One patient had 90% pain 

relief at 22 months. The final patient indicated 75% pain relief 

at 1 month but eventually elected to undergo microvascular 

decompression. 

• Navani et al. [23] reported a single case of PRF of the greater 

occipital nerve for treatment of occipital neuralgia. The 

patient, a 62-year-old woman, had a 42-year history of left 

suboccipital pain. After a positive response to two diagnostic 

blocks, three rounds of PRF at 42° C for 120 seconds were 

performed on the medial branches of the C1 and C2 dorsal 

rami. At a 4-month follow-up, the patient had 60% to 70% 

pain relief and elected to undergo further PRF, which 

provided an additional 5 months of relief.



PRF of sphenopalatine ganglion 

• some have suggested pulsed radiofrequency treatment of the sphenopalatine ganglion (127), but this is 

based on an open trial in a small number of patients and there is no high level evidence for this or any other 

neurosurgical type of intervention (128,129). We do not recommend invasive procedures, as these always 

carry the risk for inducing a traumatic neuropathy and therefore may end up increasing pain.
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Spinal stimulation

• The high frequency cerico medullary junction 

stimulation (C3-4 and later C1-2) completely eliminated 

the electric shocks like pain component, but it also 

unmasked a background dull pain during the 3 months 

of follow up. This type of pain was treated with the 

addition of pregabalin (250mg/day) to HFSCS and CMM. 

This combination led to a complete pain relief (Table 2).



Brain Stimulation



MCS for OF neuropathic pain
: A total of 118 patients have been trialed for MCS for FCNP, 
100 (84.7%) pursued permanent implantation of the system, 
and 84% of them had good pain control at the end of the study. 
Male: female ratio was about 1:2 in the whole group of studies; 
mean age was 58 years (range, 28–83), and mean pain duration 
was 7 years (range, 0.6–25). Four randomized controlled 
studies have been reported, all of them not focused on MCS for 
FCNP. The most common complication was seizure followed by 
wound infection. Preoperative evaluation, surgical techniques, 
and final settings varied among the series. Conclusion: MCS for 
FNCP is a safe and efficacious treatment option when previous 
managements have failed; however, there is still lack of strong 
evidence (larger randomized controlled multicentre studies) 
that MCS can be offered in a regular basis to FNCP patients.

Considering that in chronic pain management a good result 
means a decrease of at least 50% of the pain in the VAS, the 
pain relief for FCNP treated with MCS reported in the literature 
ranges from 45% to 84% including the present 
review.[12,22,72,78,79,118] Brown et al. hypothesized that a 
possible explanation for these particularly excellent results of 
MCS in FCNP is that the facial somatotopic representation on 
the motor cortex is large compared with that of other body 



Motor Cortex Stimulation

• Fontaine et al. in a critical review of the literature of MCS for chronic neuropathic pain reported that a 

good response to MCS (pain relief ≥40–50%) was observed in ~55% of patients who underwent surgery 

and in 45% in patients with follow-up ≥1 year. VAS scores revealed a 57% of pain improvement. A good 

response was achieved in 68% of the patients with TNP, higher than 54% of the patients with central pain. 

At follow-up >1 year this percentage was 50% of the patients improved with TNP treated with MCS. 

Complications were seizures in 12% in the early postoperative period, infection rate was found in 5.7%, 

hardware related problems in 5.1%.[29] DaSilva et al. in a structural and functional MRI study of patients 

with TNP, found changes in cortical thickness of TNP patients were frequently colocalized and correlated 

with functional allodynic activations, and include both cortical thickening and thinning in sensorimotor 

regions, and predominantly thinning in emotional regions of the brain. Overall, such patterns of cortical 

thickness suggest a dynamic functionally driven plasticity of the brain. These structural changes, which 

correlated with the pain duration, age-at-onset, pain intensity and cortical activity, may be specific 

targets for evaluating therapeutic interventions.[17]



• While MCS provides a significant treatment effect to many patients with FCNP, the mechanism underlying 

its efficacy remains largely unknown. A central analgesic mechanism has been proposed on the basis of 

comparative positron emission tomography (PET) studies performed before and after MCS. Neuronal 

activation (hypermetabolism) of cortical and thalamic areas related with sensory input (sensory 

thalamus), orbitofrontal cortex, mesencephalon/periaqueductal gray (PAG) and pons, posterior insula, 

areas of emotional interpretation of pain (cingulated cortex, Brodmann area 24, 32, and 10) was induced 

by MCS and remained after the stimulator was turned off,[33-36,53,82,83] interestingly, a similar 

posttherapy effect was also seen with the use of rTMS of the motor cortex.[52] It is hypothesized that the 

extent of pain alleviation from MCS also correlates with the increase of blood flow in the cingulate gyrus. 

This suggests that stimulation reduces the suffering experienced by a patient with chronic pain.[3,37] Ito 

et al. showed that successful MCS in poststroke pain patients significantly improves glucose use in the 

thalamus ipsilateral to MCS.[46]

Motor Cortex Stimulation



Complications of MCS



Ablative interventions?
Section subtitle



Ablative techniques for refractory TN

Techniques include (first highest evidence base)

• microvascular decompression (MVD) 

• gamma knife radiosurgery

• radiofrequency ablation (RFA)

• Pulsed radiofrequency PRF 

• percutaneous balloon compression (PBC)

• Intragasserian phenol glycerite [13]

• Peripheral alcohol injection

• Cryotherapy

• stereotactic radiosurgery (SRS)

• partial sensory rhizotomy (PSR). 

MVD is the most effective surgical method for treating TN, with a recurrence rate between 6% and 47%.10–15 As a 

destructive operation, PSR has rarely been reported in recent years due to its high complications. In the existing 

literature, the recurrence rate of TN after the first simple PSR is reported to be between 30% and 50%.3,6–8,18



Radiofrequency for chronic pain

• CRF uses high-frequency alternating current to 

induce coagulative necrosis in the target tissue. 

Tissue destruction occurs with probe temperatures 

between 60° and 80° C. Because tissue heating 

decreases rapidly with distance from the electrode 

tip, CRF lesions are well circumscribed, thus 

offering an advantage over chemical neurolysis



PRS +/- MVD of V for Refractory TN

• We 

retrospectively 

analyzed 181 TN 

patients who 

received MVD or 

MVD+PSR 

treatment from 

the same surgeon 

in the 

neurosurgery 

department of 

China-Japan 

Friendship 

Hospital from 

March 2009 to 

December 2017



Comparison of RF and PRF of V for PTNP



Ablative RF SPG

• Cluster headache

• Migraine

• PIFP



Percutaneous therapeutic approaches for TN
• Are directed to the trigeminal (gassarian or semilunar) ganglion located in Meckel’s cave [55,56]. 
• he three common ablative techniques are 

• chemical (glycerol rhizotomy), 
• mechanical (balloon compression) 
• thermal (radiofrequency thermocoagulation). 

• The goal in treatment is to selectively destroy the A delta and unmyelinated C fibers that mediate pain, while preserving the A alpha and beta fibers that 
mediate touch [57

• There is one systematic review and meta-analysis of the comparative safety and efficacy of per-cutaneous approaches for the treatment of trigeminal 
neuralgia, comparing each of the three types of treatment with each other [58]. 

• Radiofrequency thermocoagulation had significantly greater odds (OR, 2.65; 95% CI: 1.29–5.44; I2: 85.5%) for immediate pain relief than glycerol rhizotomy. 
The rates of pain recurrence over 5 to 30 months were similar between the two groups. 

• There was a significantly higher risk of anesthesia with radiofrequency rhizotomy. The rates of complications such as anesthesia dolorosa, keratitis, and 
weakness of chewing were the same in the two groups. 

• The rates of immediate pain relief and of pain recurrence over the long term (6–28.5 months) were similar for balloon compression and glycerol rhizotomy. 
• The risk of mastication weakness was significantly (9-fold) higher for balloon compression compared to glycerol rhizotomy and diplopia was likewise more 

likely with balloon compression (4.8% compared to 0.45% for glycerol rhizotomy). 
• Rates of immediate pain relief, of pain recurrence, and of adverse effects were similar for balloon compression and radiofrequency thermocoagulation. 
• Post-operative herpes eruption was more likely with radiofrequency thermocoagulation than with glycerol rhizotomy. A
• s of 2019, there were no randomized trials comparing all three techniques together. Moreover, the studies were not blinded or randomized. Additionally, 

procedure techniques change over time, and vary from study to study, limiting the reliability of meta-analyses of studies conducted over many years. For 
example, there is no agreement about the optimal temperature to be used for radiofrequency thermocoagulation. Radiofrequency can be pulsed or 
continuous, and at different temperatures [59].

• Computerized tomography guidance has been proposed to decrease procedure time, anesthesia time, exposure to radiation and to improve the accuracy of 
needle placement [60]. Perhaps the most feared complication of the percutaneous procedures is anesthesia dolorosa, a severe and difficult to treat 
persistent pain that occurs rarely, up to 1% of cases [61], though it is usually much less frequent. The complication rate associated with radiofrequency 
thermocoagulation is directly related to the temperature used. Effective treatment associated with the lowest rate of adverse effects was achieved at 
temperatures of 65–70 degrees centigrade [62]. Variations of the peripheral approach to nerve ablation include endoscopic peripheral nerve ablation [63], 
cryotherapy nerve ablation [64], and acupuncture [65]



MVD

• Microvascular Decompression Microvascular decompression (MVD) is the gold standard of treatment for TN caused by vascular compression of the 
trigeminal nerve [71,77]. A meta-analysis of 46 studies totaling 3897 patients showed long-term freedom from pain in 76% of patients [70]. A greater 
likelihood of a successful outcome was associated with a duration of 5 years or less, compression by the superior cerebellar artery (SCA), compression 
by an artery, including the anterior inferior cerebellar artery (AICA), rather than a vein, and classical (rather than atypical) TN. Patients with classical TN 
were more likely to have arterial compression and patients with more persistent or atypical pain were more likely to have venous compression. 
Adverse effects were relatively few compared to percutaneous ablation techniques or GKRS. Adverse effects included facial numbness (5.5 to 13.9%), 
facial dysesthesia (5.3–5.7%) minor hearing impairment (2.7%), and dizziness (1.8%). More serious complications such as cerebrospinal fluid leaks and 
infection are rather rare, and mortality is quite uncommon (0.0–0.4%). A small subgroup of patients have TN caused by vertebro-basilar artery ectasia. 
The patients in this subgroup tend to be older than in TN with SCA or AICA involvement. The outcome after open MVD in this subgroup was 
comparable to the outcomes in open MVD of the more common smaller artery compression of the trigeminal nerve, but the complication and 
recurrence rates were lower [78]. The two main approaches to MVD are open microscopic microvascular decompression (OMVD) and minimally 
invasive endoscopic microvascular decompression (EMVD). OMVD was pioneered by Janetta [79], but has a number of problems associated with it 
that are minimized with the EMVD. Specifically, visualization is improved and instrument breakage with consequent neural and vascular injury is less 
with the EMVD. Post-operative complications such as hearing loss, spinal fluid leakage, and facial paresis or paralysis are significantly less with EMVD 
[80]. The first comparative meta-analysis of the two approaches was published in 2017 [81]. Thirteen studies of OMVD and 10 studies of EMVD, with a 
total of 6749 patients, were included in the meta-analysis. Of these, 993 had undergone EMVD. Good pain relief was achieved in 81% of OMVD 
procedures, and in 88% of the EMVD patients. The mean recurrence rate was 14% in the former and 9% in the latter. The rate of complications (facial 
weakness, hearing loss, cerebellar injury, infection, and death) was 19% for OMVD and 8% for EMVD. Improvements in surgical techniques in more 
recent years may bias these figures, as could the asymmetry in the numbers of patients in each treatment group, and the great heterogeneity among 
the studies



Gamma Knife

• Gamma Knife Gamma knife stereotactic radiosurgery (GKRS) is a minimally invasive approach for the 

management of trigeminal neuralgia refractory to medication [66,67]. Gamma knife radiosurgery (GKRS) 

produces axonal degeneration, ion channel destruction, and an electrophysiologic block that reduces 

nociceptive input [56]. Highly precise targeting of the trigeminal nerve or the trigeminal ganglion is 

possible, limiting adverse effects. The preferred target for GKRS has evolved from the trigeminal ganglion 

itself to the retrogasserian region and to the root entry zone. A meta-analysis of GKRS outcomes reported 

that pain relief ranged from 69 to 85% at one year, falling to 38 to 52% at 5 years and 30 to 45.3% at 10 

years [56,68]. Onset of pain relief is delayed, ranging from 15 to 78 days on average, up to 6 months. As is 

the case with percutaneous treatments, retreatment is possible, but, though effective, there is a greater 

risk of complications [69]. The benefit of repeated GKRS has been greater in those subjects who also had 

facial sensory loss. A number of systematic reviews and meta-analyses compared GKRS with 

microvascular de-compression (MVD), which will be discussed below in connection with MVD, the only 

treatment that directly corrects the cause of TN in at least 50% of cases [70–76]. 



Tailor the treatment to the patient



WHAT NEXT?
New classification

Phenotyping base upon clinical and psychological

Development artificial diagnostics

Mobile apps for patients and clinicians

http://www.orofacialpain.org.uk

Thank you



Thank you
Tara.renton@kcl.ac.uk

Professor Oral Surgery

Centre for Oral, Clinical and Translational Sciences

Faculty of Dentistry, Oral & Craniofacial Sciences

King’s College London

Trigeminalnerve.org.uk

Orofacialpain.org.uk

© 2020 King’s College London. All rights reserved

http://www.orofacialpain.org.uk



Mechanistic characterisation of pain

Any combination may be present simultaneously

• Peripheral

• nociceptive

• Thermal, 

chemical, 

mechanical 

damage in 

tissues

• NSAID opioid 

responsive

Examples 

• Needle stick

• Injection 

• Peripheral 

neuropathic

Peripheral
Inflammatory

• Inflammation 
related to 
damage of 
tissues

• NSAID opioid 
responsive

• Responds to 
procedures / 
antibiotics if 
infection 
related

Examples

Acute pain due to 
injury / Surgery

Osteo/Rheumatoi
d arthritis 

Cancer pain

Centralised or 
dysfunctional pain

• Characterised by 
central disturbance 
in pain processing

• Responds to 
neuroactive 
compounds altering 
levels of 
neurotransmitters 
involved in pain 
transmission

Examples

Fibromyalgia

Irritable bowel 
syndrome

Myalgic TMD

Migraine, Tension 
headache

Neurovascular

• Neuropathic 
pain with 
autonomic 
input 

• TAC- Facial 
flushing, 
ptosis, 
conjunctival 
irritation, 
nasal 
congestion

• Migrainous-
Vertigo, 
dizziness, 
phono/phot
o phobia

Examples-
Headaches, TACs

• Damage or 

lesions of 

peripheral 

nerves

• Responds to NA 

channel 

blockers, central 

(TCAs 

neuroactive 

compound Ca 

channel 

blockers) 

pharmacological 

therapy

Examples

Diabetic neuropathy

Neuralgia





Why does pain become refractory?

• Causes
• Incorrect diagnosis?
• Multiple pain diagnoses?
• Multiple previous medications and intervention changing phenotype?
• Intolerance to medications ?
• Presentation as part of Nociplastic pain?

With chronic widespread pain and or Fibromyalgia
Persistent idiopathic pain by definition is intractable

• Vulnerabilty
Axis II issues
Prior significant life events
Microbiome
Sleep disorders
Obesity smoking lack of exercise
Family history

• Types
• Refractory TMD
• Refractory neuropathic pain

• TN
• PTNP

• Refractory Headaches
• Migraine
• TACs

• Idiopathic pain
• BMS
• PIFP

Management
• Non ablative interventions

• Injections /Blocks
Botulinum toxin dermal injections
LA +/- steroids

nerve ON, V1/2/3, Auricular temporal
ganglion SPG Gasserian

• Peripheral stim Superficial sessional neurostimulation, V IX C2/3
• Ganglia  implanted neurostimulation
• Spinal cord stimulation (not for OFP)
• Deep brain stimulation  (DBS)
• Transmagnetic stimulation motor cortex
• Pulsed radiofrequency PRF

• Ablative interventions

• Ablative techniques
• Gasserian Ganglion interventions
• Radiofrequency ablation = Thermocoagulation
• Rhizotomy
• MVD
• Internal neurolysis
• Balloon compression
• Glycerolysis
• cryotherapy
• Stereotactic radiosurgery
• Gamma knife may be indicated If there is medical contraindications to MVD
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