
Clinical Oro-Facial Pain and TMJD

Clark Stanford DDS, PhD, MHA
Dean and Professor of Prosthodontics
Edwin B. Green Campus Chair
University of Iowa, Iowa City, Iowa USA
Fellow AAAS; AP; ITI; AO; ACD; ICD; IOMC
Diplomate AO
Fellow, US National Academy of Medicine and Engineering

Editor-in Chief, International Journal or Oral and Maxillofacial Implants



Disclosures

FULL TIME FACULTY, 
UNIVERSITY OF IOWA

NAKAO FOUNDATION FOR 
GLOBAL HEALTH

SCIENTIFIC ADVISORY 
BOARD, DENTSPLY-SIRONA



How I think about this topic

https://cartoonstockgifts.com/products/alex-gregory-youve-cured-my-backpain-cartoon-print



There is no disease, there is a patient

           
 -Hippocrates



Overview

• Types of orofacial pain
• Types of TMDs (TMJDs)
• Diagnostic steps 
• Calibrated Exam and Diagnostic Algorithm
 

University of Iowa
site for course materials 



Comments

• “Simple” vs. “Complex” TMD
• Misdiagnosis is common (e.g., 50% of TGN is dx as odontogenic)
• DC-TMD framework 
• Noise ≠ Pathology
• Pain = Investigation
• My comment(s) about TMD Management

• Diagnosis before Treatment 
 



So, I get a text message on my phone …

57-year-old, white male, Commercial real-estate 
• CC-Second opinion, recommended multiple crowns
• RCT #23 due to wear was recently needed
• PMH:  GERD (10-year duration), controlled but indicated heartburn if 

recumbent. Patient denied all other CNS, CVS, MSK, GI, GU disease or 
abnormality. 

• Rx: Pantoprazole 40mg/d (a Proton Pump Inhibitor) 







• Sleep?  Mallampati Class IV, sleeps 6-8 hr/night, easily falls asleep, Snores.
• TMD:  bilateral “click,” no pain, RD-TMD exam Axis-I, 50mm Max opening, 

straight line closure, Dawson slide CR-MI (3mm), IOD 5mm (nose/chin), 
neuromuscular release recorded.  

• Perio: <3mm, no BOP, no mobility, no pain on percussion or palpation.  
• High smile line.
• Turner Wear Class II (with Class III properties-intact posterior teeth)
• Diagnosis:  Anterior GERD associated multifactorial wear (attrition/erosion), 

potentially associated with sleep bruxism.  
• VDO maintained by passive eruption of posterior teeth.
• Care Plan:  Provision plan, Perio and Ortho consults.  Endo referral to local 

endodontist for RCT #22-27.  





Note, the endodontic pain led him to now seek care















4 months later





Delivery



3 year recall (3/2020)







But did I cause a change in his TMD/TMJD 
sign and symptoms?

Implications of complex rehabilitative care ?
What if he developed muscle pain in his 

masseters and temporalis?

What would you do if the TMD/TMJD signs 
and symptoms got worse … post care?



TMJD Pain



Basic Overview - Oral Facial Pain
Acute v. Chronic Pain
“Management” v. “Treatment” of Chronic Pain

Pain is an “experience” not a “sensation” and some argue not a 
“cognitive perception” but a lived experience 

Sensation:  to see light
Perception: to determine its color (hue/value/chroma)

  (e.g., shade match)
Experience:  to overlay with memory, emotions
  and desires (e.g., “darn this 
  is the third time the shade 
  is off, what am I doing?”)

Sensation   Perception        Experience



My experience with Sensation, Perception 
and Experience of pain (well, one of them)
• My first week of residency …
• Bunsen burner falls over …
• What did I do … ?
• Was not a good idea …



3 Core Clinical Questions to ask (in this order):
1) Where – location, peripheral or central, note typically 

how a patient seeks a type of provider

2) What – Pathological causes

1) Why – Cause if known(able)



OLDCART Patient History



Pain History
• Core to understanding if the pain is odontogenic 

(tooth-based)  or not
• Questionnaires (e.g., McGill Questionnaire)
• Patient can describe the pain by physical location or 

by “quality” or experience 
(flashing, most intense ever, sharp, electric, burning, 
throbbing, etc.)

•  Structured Physical Exam – A key part of your approach !
• Location ?
• Intensity ?
• Temporal (time) nature ?
• Stimuli ?
• Sensory affects ?



Location - Patterns ?

• Have the patient point to the area
• Patient drawn, pain maps
• Unilateral or bilateral ?
• Does is move, spread or change ?
• Radiate ?
• Referred ?



Temporal (Time) – Patterns ?

• Patient age of onset?
• Diurnal Patterns?
• Periodic or continuous?
• Duration?  (e.g., Myofascial can last hours v. a flashing pain)
• “Paroxysmal” pain (e.g., pulpitis of trigeminal neuralgia):  rapid onset 

& aggressive



Factors that alter(s) the pain experience?

•Chewing, jaw motion, hot/cold, 
•Avoidance behaviors?
•Sleep patterns?  Sleep disruptions are a major part 
of chronic pain syndromes including migraine, TG 
autonomic cephalgia's and fibromyalgia.

•STOP/BANG Screening form



Acute v. Chronic Pain

• Acute – A response to prevent tissue damage (Nociceptive pain)
• Chronic – A health condition by itself (not a symptom of another disease)
• Prevalence:  USA ~ 20% (>6months)
• 8% of USA population – chronic pain limits or prevents employment
• Associated: irritability, depression, anxiety, sleep disturbances, cognitive 

dysfunction (attention, learning, memory, etc.)
• Chronic Pain - highest associated economic burden, globally  

- in USA costing ~ $635B per year [or 2x CVD ($309B), CA ($243B) or DM 
($188B)] (Gaskin & Richards, J Pain 13: 7115-724; 2012)



Acute v. Chronic Pain

• Chronic typically 3 months of duration or more

Acute                Chronic



3 Buckets of Pain 
…



Basic way to think about types of pain are 
based on symptoms

Craniofacial 
Pain

Primary?

Neurovascular

Throbbing?
Wakes the Patient?

Autonomic And 
Systemic Signs 

Musculoskeletal

Deep
Pressure

Muscle Tenderness
Dysfunction

Neuropathic

Maps to regions of the 
body (e.g., dermatomes)

Burning or electrical
Sensory Dysfunction



Nociceptive (normal) pain – terms to understand

• Protective reflex to prevent tissue damage

• Allodynia – pain response to what is not usually a painful stimulus 

• Hyperalgesia - > Pain response in acuity (intensity) for what is normally a nociceptive stimulus.  Rationale 
– peripheral sensitization @ pain receptors – MSK & thermal hyperalgesia is most common peripheral 
sensation.

• Tactile Hyperalgesia is very different.  Signal amplification in CNS due to central sensitization 
(Neuroplasticity) – often, due to trauma

• Hyperesthesia – increased sensitivity (allodynia + hyperalgesia)- typically Neuropathic (CNS)

• Hypoalgesia – reduced pain sensation (intensity) to what is normally painful (can be induced centrally as 
an adaptive pain reflex - through the somatosensory cortical inhibition)

• Analgesia – Absence of pain to what is normally painful – but note, not a loss of proprioception or central 
awareness of the structure

• Paresthesia – abnormal sensation (spontaneous or evoked) – common with neuropathic pain (e.g., 
burning)

• Dysesthesia – unpleasant, abnormal sensation (spontaneous or evoked) – includes hyperalgesia and 
allodynia  



   

EAA:  excitatory amino acids, 
I-Glutamate, I-Aspartate; CNS Neurotransmitters
CRH: Corticotropin releasing Hormone (hypothalamic-pituitary-adrenal axis) 



Central Pain Sensitization

• ACC:  richest in opioid and dopamine receptors 

• Trauma - natural release of endogenous opioids 
(enkephalins & endorphins), (e.g., Naloxone wisdom tooth extraction model)

• Dopamine projections (reward, motivational behavior), 
in nucleus accumbens/ACC/prefrontal cortex 

• Descending:  Serotonin (5HT) and noradrenalin (NA)

• Chronic Pain (Neuroplasticity) – can start with the 2nd cell body 
in trigeminal ganglia (subnucleus caudalis)-normal nociceptive
signals (Aδ) are overlaid on normal tactile (touch) leading to intense pain (allodynia).

• Hyperalgesia then occurs with multiple inputs to the same region and can lead to 
referred pain in unaffected regional peripheral areas.  Central Sensitization 
therefore is an amplification of input signals  

• Role for Glial Cells?  Satellite glial cells (microglial and astrocytes) activated in TG 
by inflammatory macrophages, leading to release of substance P, cytokines, etc.,  
modulating the cell bodies in the TG  



Reported Pain location – 

• Unilateral?
• Frontotemporal?

• Questions:  Duration?  Pattern of occurrence? 
Photo or phonal-phobias

• Orbital or peri-orbital?
• Questions:  Duration?, #attacks/day? Frequency? Tearing?  

Runny nose

• Preauricular, mandibular angle
• Questions:  Chewing aggravates it?, limited opening? TMJ tenderness? Clicking, etc.

• Midface/Perioral or intraoral
• Neurovascular Orofacial Pain
• Questions:  Attack Duration?  Trigger points? Evoked by hot/cold, tearing, runny nose



43

A lot of pain is “referred” to areas we work with - 
Trigeminocervical Nucleus

Area of the brain stem that receives 
sensory information from the 
trigeminal nerve , the upper three 
cervical nerves and sensorimotor 
fibers of the spinal accessory nerve 
(CN XI)
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Upper Trapezius

Referred pain 
pattern
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Sternocleidomastoid referred pain pattern
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Suboccipital Muscles referred pain pattern
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Pain Behavior -
diagnostic thinking …

• Short and Paroxysmal?
• Trigeminal Neuralgia, 
• Paroxysmal hemicrania
• Questions?: Location?,  Duration?, Triggers?, Autonomic signs?, waked from sleep?

• Periodic and Throbbing?
• Migraine, 
• Cluster
• Neurovascular orofacial pain
• Questions?:  Location?,  Duration, Periodicity?  Autonomic signs?, Nausea?

• Continuous and “pressing”
• Tension-Type Headache
• TMJD
• Masticatory Muscle pain
• Complex Regional Pain Syndrome
• Questions?:  Location?, unilateral?, chewing response?,  Limited opening?  

TMJ tenderness?,  Masticatory Muscle pain?, Trauma (e.g., MVA), sensory changes?



ICHD-3 and ICOP Classifications
Significant overlap of headaches and TMJDs
Primary and Secondary Headaches

Trigeminal Autonomic Cephalgia's (TAC)

https://ichd-3.org/

Types of Headaches (in adults)















Acute Dental Pain (ADA 2023 Guidelines)

NNTB:  Number Needed to Treat for Benefit



Chronic Pain (Central Sensitization)
• Pharmacologic management is only one part of a multi-disciplinary pain 

management approach
• Patient
• Neurology
• Anesthesia
• Pharmacists
• OT/PT
• Dentists
• Sleep Care 
• Social Workers
• Councilors and MH support systems
• Social Support Systems, friends, etc.



Chronic Pain
Pharmacologic 
Management

https://www.uptodate.com/contents/pharmacologic-management-of-chronic-non-cancer-pain-in-adults 

https://www.uptodate.com/contents/pharmacologic-management-of-chronic-non-cancer-pain-in-adults


Neuropathic Pain 1st line medications

TCA have both analgesic properties that are
separate from the anti-depressive properties 



Mix of throbbing and electrical in nature, 
still feels is refers up to the zygomatic 
process from #11 region.  
Distinctive in pain starts at the facial of 
#11, she pointed to the mid-root region. 
No swelling or purulence. 






Patient presented with sharp, distinct pain 
distal to the ramus, greater on left side.





Prospective Evaluation and Risk Assessment 
OPPERA I and II

• Orofacial Pain:  Prospective Evaluation and Risk Assessment (OPPERA)
• OPPERA-I (2006-2013) 

Compared “Control” sample of subjects (18-44 year olds) without TMD (n=3258) 
followed for 5 years 

• Compared to subjects presenting with signs and verified symptoms of TMD (n=1088) in a 
case-control study. 

• OPERA-II (2014-2016), (re)recruiting 655 of the original cohort.  Clinical exam, sensory 
testing, CVS evaluation, blood draws, questionnaires. 

• Purpose:  Compare risk factors and clinical outcomes of five chronic overlapping pain 
conditions (COPC’s) that appeared to be inter-related.  

1) TMD
2) Headache
3) Back Pain
4) Irritable Bowel Syndrome
5) Fibromyalgia

Note, a calibrated assessment was 
used for each chronic pain condition

Dr. William (Bill) Maixner was from Ottumwa, Iowa. His  BA, PhD, and DDS were from the University of Iowa, 



Associations made between TMD, Headaches, 
IBS, Fibromyalgia and Back Pain

Slade G et al., J Oral Fac Pain 
Headache 2020; 34(suppl):  s-15-s28



Bio-psycho-social Model v. 
reductionist biomedical Models of Pain

Biology
Physical Health

Genetic Vunerabilities
Drug Effects

Psychological
Physical Health
Coping Skills
Social Skills

Family Relationships
Self-Esteem

Mental Health

Social
Peers

Family Circumstances
Family Relationships

George Engel, Jon Romano, Rochester (1977)



Biopsychosocial Model’s Application to 
Chronic Pain Management
Seven established principles.
1.)  Self-awareness.
2.)  Active cultivation of trust.
3.)  An emotional style characterized by empathic 

curiosity.
4.)  Self-calibration as a way to reduce bias.
5.)  Educating the emotions to assist with diagnosis 

and forming therapeutic relationships.
6.)  Using informed intuition.
7.)  Communicating clinical evidence to foster 

dialogue, not just the mechanical application of a 
protocol.

Borrell-Carrió F, Suchman AL, Epstein RM (Nov 2004). "The biopsychosocial model 25 years later: principles, practice, and scientific inquiry". Annals of Family Medici    
Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC (July 2007). "The biopsychosocial approach to chronic pain: scientific advances and future directions" (PDF). Psych     



https://www.youtube.com/watch?v=utKvFD6a_6o 

TMJ Anatomy
• A starting place to understand TMJDs
• Two combined capabilities: 
• Hinge-like rotation and translation
• Synovial fluid baths the upper and 

lower chambers
• Unique:  Fibrocartilage disc with 

fibrocartilage on the bony surfaces
• More resistant to tensile/shear 

forces, rich with aggrecan PG & 
collagen fibrils

•  Anterior band/thin 
intermediary/thicker posterior band

https://www.youtube.com/watch?v=utKvFD6a_6o


Keep in Mind

Muscle pain (Myalgia) is considered very separately 

from 

Anomalies in the joint space (Disc Derangements)



Disc Coordination

• Medial & lateral ligaments attach to the disc to condyle
• Upper compartment of the disc slides along the 

posterior surface of the articular eminence.
• Limited sliding (side-to-side) movements
• Posterior ligament (“retro-discal tissues”) coordinates 

and stretches the disc as the superior head of the 
lateral Pterygoid coordinates positioning of the 
disc as the condyle moves forward.

• Posterior ligament Inferior head Lateral Pterygoid  
translates the condyle





Normal full range 
of opening & closing

https://musculoskeletalkey.com/temporomandibular-joint/ 

Explanation:
Condyle starts rotation in the lower compartment and 
by ~15mm opening, translation starts with the 
condyle staying on the intermediate zone 
till max opening (coordination between 
lateral pterygoids, supra and infra hyoid 
muscles on opening with relaxation of 
masseters & temporalis); then on closing,
bilateral contraction of masseters/temporalis, 
partial-relaxation of lateral and medial pterygoids 
during chewing and positional coordination by the 
infra- and suprahyoid muscles and ligaments.

https://musculoskeletalkey.com/temporomandibular-joint/


Types of Disc Displacement 

• Usually, a progressive disease process with the disc displaced anterior, 
medial, lateral or posterior to its desired anatomic location in relation to 
the condylar head and the glenoid fossa at a resting closed mouth position. 

• Initially, during the early course of this disease the intervening disc reduces 
to its functional position while opening the mouth. Gradually the disc loses 
its elasticity and is deformed or degenerates leading to secondary articular 
bone changes. 

The incidence of various types of disc displacement are:
1) Anterior disc displacement (80–90%), being most common
2) Medial/Lateral displacement (5%)
3) Posterior displacement (1%), least common
4) Stuck disc (4%)

Moturi K., Springer 2021



“Reduction”



Cause?
• Suggested to be laxity in the elongation of the lateral 

collateral ligaments/retro-discal tissues allowing the disc to 
move anterior-medially due to the ongoing contraction of 
the superior belly of the lateral pterygoid.

• Why?  Proposed to be recurring “microtrauma” from 
repeated daily activities such as clenching, “bruxism” gum 
chewing, pen biting, use of chin posture and other stress-
related, “habits.”

• Facia Damage … (a large area of current research) …
• Clinical Suggestions?  Tooth wear, clenching, etc.
• “Macro-Trauma.”  MVA, GA Intubation, Prolonged dental 

procedure, 3rd Molar TE, “excessive yawning,” bagels …

Facia Pain (periosteal)

GA Intubation



Disc Displacement and “Clicks”, “Pops” and other noise 
• Controversial - Disc displacement may be physiological (90% of 

population) which is unassociated with pain in most people
• Disc displacement is observed with and without joint noises on MRI
• Understand 

the 
terminology

Patient has ONE “click”

Explanation:
Single click.
Between positions 2 and 3, 
a click is felt as the condyle moves 
across the posterior border into the 
intermediate zone of the disc. 
Normal condyle-disc function occurs 
during the remaining opening and 
closing movement. 
In the closed joint position (1), 
the disc is again displaced forward 
(and medially) by activity of the 
superior lateral pterygoid muscle.

TYPE #1

https://musculoskeletalkey.com/temporomandibular-joint/



Disc displacement with “reduction”

TYPE #2
Patient having
2 “clicks”

1 on opening
1 on late closing

“Click #1”
Explanation:  During translational 
opening, the condyle passes 
over the posterior border of 
the disc onto the intermediate 
area of the disc, thus “reducing” 
the dislocated disc.

“Click #2”
Occurs at the end of 
translation (~15-20 mm 
incisal opening)

https://musculoskeletalkey.com/temporomandibular-joint/



Disc Displacement with reduction (DDWR)
(“Reciprocal Click”) ~ 33% prevalence rate*
NOTE – here the condyle always stays on the disc
TYPE #3

• “Click,” “pop,” “crack” on opening or closing
• A slight difference in timing and 

condyle/disc position
• 2 Clicks (opening and closing) but the first is 

sooner in translation
• Explanation: Between positions 2 and 3, a click is 

felt as the condyle moves across the posterior 
border of the disc. Normal condyle-disc function 
occurs during the remaining opening and closing 
movement until the closed joint position is 
approached. A second click is heard as the condyle 
once again moves from the intermediate zone to 
the posterior border of the disc between positions 8 
and 1. https://musculoskeletalkey.com/temporomandibular-joint/

*J Appl Oral Sci. 2019; 27 (http://www.scielo.br/scielo.php?



One test
• Slide the jaw forward in protrusion, then open slowly.  
• Should have no reciprocal click’s ?
• Normal range of motion



Closed Locked 
(CL with limited opening; < 40mm at incisors)
Acute – Trauma, Painful, typically surgical repair
Chronic - guards, muscle relaxants, Botox

• No joint noise but limited opening
• Usually, prior history of normal ROM and 

DDWR – patient presents where previous 
clicking has stopped, limited ROM, 
significant pain on affected joint(s); as a 
chronic condition this can cycle between 
DDWR and CL.

• Explanation: The condyle never assumes a 
normal relation to the disc but instead 
causes the disc to move forward ahead of 
it. This condition limits the distance the 
condyle can translate forward.
https://musculoskeletalkey.com/temporomandibular-joint/



Open Locked
(“disc incoordination”)

• 2-4 clicks possible
• 2 on opening and 2 on closing
• Explanation:  1, The disc always 

stays in anterior position with the 
jaw closed. 1-4, Disc is displaced 
posterior to the condyle with one or 
two opening clicks. 5-6, The disc 
disturbs jaw closing after maximum 
opening. 6-1, The disc is again 
displaced to anterior position from 
the posterior with one or two clicks.



Posterior Displacement, without reduction
• Rare (0.7% of those with disc 

derangements)
• Open lock position of the jaw
• Theory:  Clicking, followed by pain, 

dislocation (rupture) and open lock.
• Clinically:  open occlusion on 

affected side and deviation to the 
unaffected side

• May occur more often in 
Angle Class III Malocclusions

https://www.slideserve.com/treva/the-tempromandibular-joint-tmj





My TMD Exam “Kit”



Sleep Apnea OSA – “Stop-Bang” Screening assessment

http://www.stopbang.ca/ 

http://www.stopbang.ca/


Clarified and define specific terms

• Myalgia: muscle pain (local or regional)
• Myofascial Pain: muscle and/or facia associated pain with trigger points 

with or radiating upon palpation (referral) or extending to other areas 
beyond the palpated area (spreading).

• Arthralgia: pain in the joint  
• Intra-articular joint disorders (displacement with or without reduction)
• Degenerative Joint Disorders (OA)
• Subluxation: Hyper-extension (hypermobility) often called “subluxation” – 

Open Lock



• TMDs are a complex set of disorders, many (most) are poorly 
understood

• Historically, multiple different diagnostic assessment approaches led 
to disagreements in basic diagnosis, let alone therapies

• Consortium led to the development of evidence-based diagnostic 
criteria that could be applied to clinical research protocols in TMD 
research.

• Research Diagnostic Criteria for Temporomandibular Disorders 
(RDC/TMD) was established in 1992 to improve TMD classification 
and accuracy.  

• Calibration and consistency of each step is critical to the proper 
diagnosis.  

https://inform-iadr.com/



RDC/TMD Exam

• As the RDC/TMD exam was deployed, the role of and 
measurement of biopsychosocial aspects of pain were 
recognized.  This led to two “Axis”

• Axis I:  The Clinical Exam (reliable and calibrated physical 
assessment)

• Axis II:  Utilization of calibrated and validated psychosocial 
survey instruments from other areas of medicine.    



We will come back to this flowchart - but each step we will now 
talk about feeds into this, “Diagnostic Algorithm”

PAIN



Axis I:
Diagnostic Criteria 
TMD Exam

• Incorporated an initial 
patient survey 
(“Diagnostic Criteria for 
Temporomandibular 
Disorders Symptom 
Questionnaire”)  

• 14 questions which will 
tie to the physical exam 
(and the Clinical Decision 
Support System or CDSS 
for TMDs).



Axis I:  Patient initial Survey (14 questions) 



Axis I: 
Patient 
initial 
Survey



Axis I:  DC/TMD Physical Exam

• The exam is highly scripted and standardized.
• The word commands are intentionally standardized to elicit a 

validated answer.
• Time-based commands
• “Familiar” pain
• Some actions are only done by the patient, some 

are done by the provider to the patient and 
some are provider “assisted.” 

• Video of the full exam is on the course website



Exam Specifics
DC/TMD 
Protocol

PURPOSE           What you say                               How/Why you say it



Headache Location



DC/TMD 
Clinical
Exam Form



DC/TMD 
Clinical 
Exam Form
Page 2



DC/TMD 
Clinical 
Exam Form
Page 3



This feeds into a diagnostic criterion flowchart



Diagnostic Algorithm “Clinical Decision Support System (CDSS)”

PAIN



Diagnostic Algorithm “Clinical Decision Support System (CDSS)”

JOINT(s)



Self Care (first line) for “simple” TMD
• Focus is on self-control
• Diaries allow goals to be set, and patients become accountable to 

themselves, four random monitoring touch points a day.
• Careful discussion of patient’s role with education
1) Education (anatomy, causes and reassurance)
2) Exercises
3) Thermal cold (acute), hot (long-term)
4) Self-Massage
5) Diet & Nutrition
6) Habit Modification
7) Sleep habits



Self-Care

• See pdf in todays course packet.  Narrative for patients 
along with daily diary, stretching exercises, etc.

• Steps
• Monitor and Correct Jaw Postures  (teeth apart, tongue resting 

behind lower anterior teeth, facial muscles smooth, still and 
relaxed, lips slightly apart).  Check through out the day.

• Monitor habits (avoid opening wide, do not intentionally make 
jaw sounds, avoid clenching/grinding, don’t bite/suck on nails, 
etc.)

• Jaw Stretching Exercises





Splints?

• A printed, milled or processed
maxillary overlay at about 2mm 
increased VDO.  

• Classically has canine risers to open 
the posterior teeth



Summary

• Types of orofacial pain
• Types of TMDs (TMJDs)
• Diagnostic steps 
• Calibrated Exam and Diagnostic Algorithm
 

University of Iowa
site for course materials 
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