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Stomatognathic System Interrelationship CNS/PNS

A change in any one area
will affect the others

“Adaptation”

This is a dynamic
orthopedic System

venn diagram







Basic Orthopedics

Joints are either : e
Healthy or i e
Damaged i e
Healthy Dlﬁmaged Actively Breaking Down

If damaged, joints will be either:
Actively Breaking Down
Adapting
Adapted Favorably Structurally and Mechanically
Adapted Unfavorably



Rotate
Slide
Pivot

Solid end point closing
Ligamentous end point opening

A joint joins two bones that allows movement
between the two bones

TMJ has 2 Joint Compartments:

Upper- Translation
Lower- Rotation

Retrodiscal
Meniscus 5 Tissue




Disc: Thick-Thin-Thick Oblique Sagittal View

Lateral Pterygoid
Superior Head

Lateral Pterygoid
Inferior Head

hrnrell, Mahan



SRy I // Normal TMJ Blood Flow, Marrow

Condylar head limited collateral circulation
Epiphyseal growth center

Marrow is fatty tissue with blood vessels, containing the
precursor for blood cells

MNo Blood vessel inside joint




Normal TMJ- Synovium, Cartilage

Fibrocartilage-
Slope of Eminence
Disc
Top of Condyle

Jaw Closed

Synovial Tissue makes Synovial Fluid
MNo blood vessels in a health joint
MNutrition to the cartilage cells

: . e, Lubrication- Hyaluronic Acid and Lubricin
r R Ligbgott

’ Y L iy The Anatomic Basis of
aynovial T-s__il_m in red L E Dantistry

Fibrocartilage in blue

: _;Iawﬂpen

"riana

B VD, e w Fibrocartilage surface covered in fluid
e " . Cartilage is hydrophilic
o ol i S5 Proteoglycan negative charge
. @‘;'{:s . Surface Active Phospholipids
e v, Fluid slides against fluid
5x slipperier than ice




Left TMJ Sagittal View
Superior Articular
_Joint Space Meniscus Eminence Cartilage
Infarior
Joint Space |

Fosterior Ligarmant

ondylar
Cartilage

Synovium

Posterior Ligamant

andyle

Articular
Maniscus

Maxillary Artery and

Left TMJ Coronal View

Capsular

Ligameant

Vein

Paratid Galnd

Liebgon
The Anatoemic Basis of Dantlstry



Synovial Tissue
Nﬂrmﬂ.l TMJ » Covers Front , Back and Sides
* Collapsed due to negative joint pressure
Jaw Closed

Disc viewed from above

[ ] o o i o Rer o i
oynoviat [§ssue in red

Discal Ligaments attach Disc to
Condyle

Pholo Courtesy of Dr Henry Gremillion



Damaged TMIJ- Anteriorly Dislocated Disc

Torm or stretched Meniscal ligaments

Anterior Dislocated Disc

Damaged Synovium

Retrodiscal Tissue pulled up and over the condyle
Retrodiscal tissue in direct contact with fibrocartilage
Major Increase in friction
Retrodiscal tissue adapts into fibrous “pseudodisc™

85% of all damaged joints adapt favorably without treatment

Cartilage sliding on tissue creates vibrations that can be detected

Joint Vibration Analysis
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Left TMJ

Normal Disc postion
Thick posterior band sits on top of condyle

Lateral




Left TMJ Piper 3 Pseudo-disc
Fibrous adaptation of displaced retrodiscal tissue

thick posterior
band




Dr. Mark Piper’s Classification Eagy

\'J

Bone to Bone

Lo Blood Flow
5 Affected? a Adapting
reduction b Adapted
il
| s

Monmal

Ligaments or Cartilage damage

Partial dizc subluxation, with reduction
Partial dizsc subluxation, non-reducing
Complate disc dislocation, with reduction
Complete disc dislocation, non-reducing
No Disc, Bone to bone- Adapting

Mo Disc, Bone to bone- Adapted

b
non-raduction
dpan

Deater JJH, An orthopaedic approach to the diagnosis and
treatment of disorders of the temporomandihalor joint.
Dent Today 2005 Mav 24011182, 84-8
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Differential Diagnosis of TMJ Clicking

lemiparal Borg  Lipasems o Rl

NDm'Ial !E|r:-::|h~..- Tiswex |

Disc Reduction

T
. Reducing Dise A '-‘-Ilnu.ll el
livw Chpeen Jaw Closisd | Raw Dipeen lati' Cleagdd
Adhesive Click Lot Lal Ll ..
““?""“x ] 7 U e \l “Sticky Disc” - Disc sticks after prolonged
b k. H*.. || clenching, then releases
'.I ".II lll I': l:il I|
Eminence Thud f%{-f B k*--ﬁ;{’ "HT“' A hypermobile condyle moves past the crest of the
\ || eminence and makes a thud sound
\ -
L |

wn L I:i: oereducing di
4b joint is moved across Dpen with Adsgtokion

Inw ©leerd

Adhesion Crackle
3a Condyle Distalized, A =
Disc is in proper location,
Lateral pole click on : :
fanslation A small piece of fibrous tissue



Basic Orthopedics

Joints are either : e
Healthy or i e
Damaged i e
Healthy Dlﬁmaged Actively Breaking Down

If damaged, joints will be either:
Actively Breaking Down
Adapting
Adapted Favorably Structurally and Mechanically
Adapted Unfavorably



TMJ Imaging: When and How?

John R Droter DDS
Annapolis, Maryland
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Basic Orthopedics

Joints are either : e
Healthy or i e
Damaged i e
Healthy Dlﬁmaged Actively Breaking Down

If damaged, joints will be either:
Actively Breaking Down
Adapting
Adapted Favorably Structurally and Mechanically
Adapted Unfavorably
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Facial Pain Diagnosis

Diagnostic Tools

Written and Oral History
Observation
Physical Exam

Muscle Palpation

Joint Palpation Biometrics
Joint Auscultation Joint Vibration
Joint Motion Jaw Tracker
CT Scan Elact h
Dx Orthotic- D-PAS - :‘: bbbl ot S
Sleep Airway Screening eacatl
MEI

Occlusion: CR Mounted Study Models
Complete Dental Exam

Clinical Photographs

Dx Blocks

Blood test

Dx Orthotics- Brux Checker, CR Orthotic

JT-3D

Ta=Scan 11

F
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Facial Pain Diagnosis

Diagnostic Tools

1 Wiritten and Oral History
2 Observation

3 Physical Exam
Muscle Palpation
Joint Palpation
Joint Auscultation
Joint Motion

TMJ Anterior Lateral Pole

TMJ Posterior Lateral Pole

The 6 Most Important Muscles

Anterior Temporalis
Masseter
Lateral Pterygoid

Deep Temporalis
Posterior Digastric
Superior Oblique Capitus

i!i‘?i" 7

-




CT Scans

John R. Droter, DDS
Annapolis, Maryland



Pan-X of Skull
Mandible

Mode: This Mandible had plastic teeth added

......




Pan-X not Accurate

Fallon 5, Fritz (G, Laskin D, Panoramic Imaging if the Temporomandibular Jointa: An experimental Study Using
Cadaveric Skulls. J Oral Maxillofae Surg 64:223-229, 2006



LLeonardo da Vinci ==

Year 1510 - 500 years Ago

If you wish thoroughly to know the parts of the man anatomically, you are required to
see it from different aspects, considering it from below and from above and from its
sides. Therefore my drawings will demonstrate three different points of view for each

part.
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First Scientist to do Cross-sectional anatomy Drawings




Medical Standard of Care:
Radiology of Damaged Joints

Standard Radiographs
3 Views
Minimum of 2 views 90° to each other

MRI scan in addition if suspect meniscus damage

VIUSEUTOSKEREA
IVACING




Options to See TMJ Bone

Standard Radiography
Transcranial
Transcoronal
Submental Vertex

Spiral Computerized Tomography (CT)
with Multiplanar Reconstructions "

Cone Bean Computerized Tomography (CBCT) A& N
Submental Vertex —+ ;})




Computerized Axial Tomography
(CT, CAT) ICAT

Cone Beam CT Scanner
20 sec acquisition time

Spiral CT Scanner
12 sec acquisition Time

MORITA

ninkmg angad. Focusad O

‘ NewTom

what's next

MNote: prior to 2001 CT Scan took 25 min




ICAT- Same Patient

Spiral CT
Mote Suture Lines

Much less Resolution and Contrast
7?7Cortex R Condyle??




Radiation Exposure Comparison

Daily Backgruund,-"'du}r 0.008 mSvy

Panoramic 0.02 mSv

1 Trans Atlantic Flight 0.03 mSv

Chest Filin 0.1 mSv (0.1-0.2 mSv)

i-CAT Head 0.1 mSvy

Full Mouth Series Digital 0.12 mSv

Full Mouth Series F Speed 0.17 mSv

Conventional CT Head 0.5 mSvy

Spiral CT Head 2.7 mSv Spiral CT Dose Report

Daily Background/year 31 mSv 1244 mGy/em x .0022 = 2.7 mSv
Airline Crews 4.6 mSv/vyear

Highest Safe Dose 20  mSv/year

Max Exposure US Worker 50 mSv/year Gy= Gray (Joules/kg)

Sv=5Sievert (Joules/kg)

MREIs have no Radiation.

Spiral CT 27x more than CBCT, but about half of airline Radiation is cumulative over lifetime.
crews yearly exposure. Safe dose of a harmful substance?



Orientation Terminology

Coronal

Often Saqittal refers to corrected Sagittal



Normal TMJ- Bone CT Scan

Coronal View

Bone Density
Intact Cortex
Even pattern Trabecular bone

Normal Size/Shape Condyle/Fossa
Ovoid Condylar Shape
MNon-Congruent Condyle/Fossa
Condyle 70% Size Fossa

Condyle Centered in Fossa
Coronal and Sagittal
Room for Disc

Stable CR load Zone

Condyle closest to fossa

CT Scan
Sagittal View




Would you do full mouth rehabilitation with only a set of bitewing radiographs?

If you need to see all of the tooth surfaces,
why would you not want to see all of the TMJ surfaces?

* ENEE | e = . oM 0

FMX, PanXx
FMX, CBCT

CBCT, 7 vertical BW

2.5% more PAP found With CBCT

Patel 83, Wilson R, Daweod A, Mannoeeir F., Detection of periapical pathology using intracral radiography and cone beam

computed tomography - a elinical study. Int Endoed J. 2001 Dee 21



Which Disc 1s out?

R Sagittal L Sagittal

Coronal View




Age 25
Psych Tx R Facial Pain

Panorex



Transcranial
Right TMJ




CT scan

Ape 25

Right

Left



CT - Show YB 1,1

Editing Note:

| have chosen to use in my presentations the best representative views of a patient's CT or MRI scans. Many views are left
out in the interest of time and to simplify the learning process for those just beginning scan interpretation. | find teaching
principles in 2 dimensions is easier for most doctors. | do offer a hands on course where | use cases that all angles and
images are used allowing one to refine the skills of viewing a joint 3 dimensionally.



MRI Scans

John R. Droter, DDS
Annapolis, Maryland



MRI- T1 Oblique Sagittal View

MRI you can see soft tissue




Oblique Sagittal View

Find the...
Ear
S-shaped Bone
Condyle
Disc



T1 Inverted







MRI Scanners

MRI Scanner
1.5 Tesla
Magnet Strength

Open MRI Scanner
0.7 Tesla

Shoulder Coil

Dual TMJ Coils




How an MRI Works

Magnet lines up protons: Water and fat

Magnet is on the whole time

RF Pulse (Radiofrequency): 1 millisecond # 8o
Knocks protons out of alignment Net magnetic 8+
moment (M)
Time Constant: RF pulse off and then look vector

T1 : Shows more fat
T2 : Shows more water
PD Proton Density- Between T1 and T2

STIR Short T1 Inversion Recovery- Shows more water



Tissue

Fat
Water

Tissue
Bone
Air

Meniscus

O, Poor Plasma

12

Very Bright

Dark

Intermediate

Dark
Dark
Dark
Dark

Intermediate
Very Bright
Dark
Dark
Dark
Dark

Very Bright



Normal MRIT1 and T2

T1 Sagittal Closed

- -

T2 Sagittal Closed

T2 shows more water:
T1 shows more fat Inflammation
Pathology



MRI STIR Image

STIR- Short T1 Inversion Recovery

STIR- “Supercharged” T2

Retrodiscal Inflammation

Marrow Edema

Diff Dx is active AVN, Osteoarthritis, Lyme Ds, RhA,
Hypoxic Progressive Condylar Resorption

STIR and T2 shows water as white




When 1s TMJ Imagining Indicated?

After a thorough history, observation of patient, physical examination of
the TMJ and muscles, then...

Imagining is to find answers tcr SpBC—FfIE questmns

CT or CBCT
Is the bone cortex intact of the TMJ condyle and fossa?
Where does the joint load in centric relation?
Is the TMJ actively breaking down?

Is there any pathology in the TMJ or surrounding tissues?
Is the condyle distalized?

MRI
What is the size, shape, and location of the disc?
Is the disc injury old or new?
Is there inflammatory tissue in the joint?
is the bone marrow inflamed?
Is the TMJ actively breaking down?

Is there any pathology in the TMJ or surrounding tissues?
Is the condyle distalized?




When 1s TMJ Imagining Indicated?

History
Any unexplained changes in the occlusion
Clicking that has changed in past two years
TMJ is locking on opening

Severely painful joints to palpation or loading
Slightly painful joint that does not resolve after 2-6 weeks of therapy
MNSAID and CR Orthotic (D-PAS)

Prior to any significant modifications to the occlusion
Orthodontics, full mouth reconstruction, orthognathic surgery

When you need to minimize the risk of redoing the dentistry
Large $% cases, Multiple crowns/veneers, Multiple Implants

Imaging is but one part of a diagnostic process.
We need to become orthopedic doctors of the TMJ

A CBCT and JVA are the minimal needed in all the above circumstances.
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My Core Belief

The TMJ is a synovial joint of the human body and will
undergo the same disease processes as any other
synovial joint

Understanding orthopedic medicine is the key to
understanding joints, including the TMJ

Buy Salter’s Orthopedic Textbook. Maxiligfagi.al
When you have a patient with specific disease (i.e. mﬂging

osteoarthritis), read that chapter. “ u
bl

Textbook of Disorders and Injuries of Maxillofacial Imaging
the Musculoskeletal System Larheim
Robert Salter MD Westesson




Basic Orthopedics

Joints are either : e
Healthy or i e
Damaged i e
Healthy Dlﬁmaged Actively Breaking Down

If damaged, joints will be either:
Actively Breaking Down
Adapting
Adapted Favorably Structurally and Mechanically
Adapted Unfavorably



What is the
Clinical Relevance of TMJ Damage

Pre-Puberty?

John R Droter DDS
Annapolis, Maryland



TMJ Damage Prepuberty Normal Post Puberty

Pre Puberty

Normal gmwth

4b Pre-puberty is not a degenerative process

Can affect growth

Post Puberty

4b Small condyle
Pre Puberty Growth Disturbance  Small fossa

. _’K;Dk




Age 17

R TMJ LTMJ Identical Twin

Sister Age 17
Pt of Ed Zebovitz, DDS

Sakar, O., Caliglr, F. {2013). Evaluation of the Effects of
Temporomandibular Joinl Dise Displacement and lls Progression
on Democraniofacial Morphology in Symptomatic Patients Using

Posteroantarior Cephalometric Analysls. Cranko, 31(1), 23-31.




TMJ Damage Prepuberty
Pfﬂ“ﬂlenﬂﬂ mS[llﬂﬁﬂll I“SGS Presenting to Ortho Office

e Displaced
Asymptomatic Volunteers y Discs
Displaced Discs Females

Females [ 46% _
| 4%

\/ In patients with Displaced Discs

Condyles of Females Distalized
Significantly more than Males

The Prevalence of Disc Displacement in Symptomatic and Asymplomatic Volunlaers
Ribeira R, Tallents R, Katzberg R, J Oral Facial Pain 1997 ;11:37-47

Ossaous Morphology and Spatial Relationships of the TMJ Comparisons of Mormal and
Anterior Disc Positions, Kinniburgh R, Major P, Nebbe B, Angle Orthod 2000,70:70-80



Basic Orthopedics Small condyles due to TMJ damage:

Joints are either

Healthy or Pre-puberty TMJ damage, the joints
Damaged adapted, but did not grow.

If damaged, joints will be either: :
Actively Breaking Down Post-puberty TMJ damage will be a
Adapting degenerative process.

Adapted Favorably Structurally and Mechanically
Adapted Unfavorably

Post-puberty Dama |
Pre-puberty Damage ,ﬁ‘

MNote ratio condyle size
to fossa size




What is the
Clinical Relevance of TMJ Damage

Post-Puberty?

John R Droter DDS
Annapolis, Maryland



Basic Orthopedics

Joints are either
Healthy or
Damaged

If damaged, joints will be either: Hasihy

Actively Breaking Down

Adapting

Adapted Favorably Structurally and Mechanically
Adapted Unfavorably

Posterior ligament, synovium,
and retrodiscal tissue adapt to
form a
Pseudo-disc
Majority of damaged

TMJs adapt favorably Tissue Fibrosis




Symptoms of Temporomandibular Joint Osteoarthrosis and Internal
Derangement 30 years after Non-Surgical Treatment.

Leeuw, Boering, Stegenga, Bont,
Journal of Craniomandibular Practice, April 1995, vol. 13, No. 2

University Hospital, Netherlands: 134 TMD patients, 30 year follow up

Patients received good clinical work up and diagnosis 30 years ago, but basically no treatment
(Reassurance, PT, exercise, limited occlusal adjust)

70% satisfied with results
25% still had pain on movement
15% not able to eat hard foods

35 control patients had no apparent symptoms

www.jrdroter.com



lf you have a disease thatis
one in a thousand, it is 100% for you

There is no love sincerer than the love of food.
G. B. Shaw




Damaged TMIs

I
Adapt Favorably 85%

Adapt Fairly 14, segp Occlusal Muscle Dysfunction
Adapt Poorly <1% Osteoarthritis

Avascular Necrosis

Progressive Condylar Resorption

*These are my guesses on %, no research to back up to backup



Normal Joint with Normal Occlusion

All teeth touch evenly with condyles seated in fossa

What happens to the occlusion if
the disc is dislocated?

Right TMJ Teeth Left TMJ



Normal Joint with Normal Occlusion

All teeth touch evenly with condyles seated in fossa

What happens to the occlusion if
the disc is dislocated?

Right TMJ Teeth Left TMJ



Normal Joint with Normal Occlusion

All teeth touch evenly with condyles seated in fossa

What happens to the occlusion if
the disc is dislocated?

Right TMJ Teeth Left TMJ



Damaged Joint w/ OMD

85% damaged joints adapt favorably with respect to
the TMJ.

Anteriorly Dislocated Disc changes occlusion.
Occlusal muscle dysfunction develops.

Treat favorably adapted joints with OMD
the same as healthy joints with OMD:
Occlusal Adjustment

CR#MaxIC should be 2mm or less.
(Anterior Posterior 2mm)
If =2mm something else is going on.

Contact of most
posterior tooth

Right TMJ Teeth Left TMJ



Occlusal Muscle Dystfunction

Uneven tooth contact with condyles fully seated triggers muscle activity
Lateral pterygoid fires out of sequence to create even tooth contact on closure
Disharmeny in all muscles: Splinting/Bracing

Muscles sore from overuse

Muscles do not think- CNS input

Functional Occlusion
Fram TH]

e Semile Desdgn

g
wg W
{I:l!

s s

from Dawson’s Textbook, “Functional Occlusion”



Treat Occlusal Muscle Dysfunction- Adjust the Occlusion

Step 1: Trial ideal occlusion on hard orthotic

Step 2: Reshape teeth

—

Add: Composite
Subtract: Burs




LD Pankey’s 3 Rules of Occlusion

(Clyde Schuyler)

1. With the condyles fully seated in the fossa, all the posterior teeth touch
simultaneously and even, with the anterior teeth lightly touching.

2. When you squeeze, neither a tooth nor the mandible moves (in a lateral
direction).

3. When you move the mandible in any excursion, no back tooth hits
before, harder than, or after a front tooth.

Bonus Rule- Harmonious Anterior Guidance. Cuspid guidance directs the mandible

slightly forward, not backward, with smooth cross over from cuspid to anterior teeth.

Protrusive contact even on both central incisors.

Bonus Observation- All the above work much better the closer the teeth are
to being on the curve of Spee and Curve of Wilson

Drawing by Dr Jim Kessler

Why LD Never wrote
a text book



Treat OCclusal Muscle Dysfunction- Adjust the Occlusion

Teeth reshaped so all teeth
hit even with condyles seated
in fossa. Posterior teeth
separate on lateral and
anterior excursions.

—

Before After




Diseases that cause bone loss in Joints

Osteoarthritis
Avascular Necrosis
Hypoxia Induced- Progressive Condylar Resorption

Rheumatoid Arthritis

Infection- Lyme Ds, Syphilis, Staph
Crystalline Deposition Disease
Various other Autoimmune Arthritis
Autoimmune Rheumatic Fever
Cancer



Diseases that cause bone loss in Joints Systemic Disease of Synovium

Overgrowth of Synovium into joint space

Pannus- Inflammatory tissue in joint
Cartilage dies lack of synovial fluid flow

Weird = Lyme Disease
Lyme Test has many false negatives

Rheumatoid Arthritis Gout

Infection- Lyme Ds, Syphilis, Staph Uric Acid crystallizes in joint

Crystalline Deposition Disease

Various other Autoimmune Arthritis

gutﬂ!mf‘ﬂunﬂ Rheumatic Fever Psoriatic Arthritis: Look for dry skin patches
ancer

Rule cancer out early, rule it out often.
Any sudden onset pain after 50 is suspect



3 diseases are associated with TMJ disc dislocation

Osteoarthritis
Avascular Necrosis
Hypoxia Induced- Progressive Condylar Resorption




Diseases that cause bone loss in the TMJ alter the Occlusion

Condylar Bone Loss Adaptation Over Time
y R\H

i b\

\ 1/ \
Bone Loss I

- | |

Open Bite



What happens if you lose 2mm joint height in
both Right and Left TMJ?

Can lose joint height with bone loss or disc

displacement
il




Stomatognathic System Interrelationship CNS/PNS

A change in any one area
will affect the others

“Adaptation”

This is a dynamic
orthopedic System

venn diagram




Osteoarthritis
Avascular Necrosis
Hypoxia Induced- Progressive Condylar Resorption




N I . 3 o i :
orma O steo ﬂI’I] tis ’!: 0 steo El.l'thﬂ sis Healthy joints have no friction or wear

Damaged joints have Friction. Friction causes wear.
Early OA is a wearing out of a joint which starts in cartilage.

Early/ Moderate Parafunction increases wear.

R

Representative examples of OA
in different patients



Adaptation Chronic Bilateral OA

Mandible recedes Slowly
Teeth Move/ Adapt
Anterior Guidance gets steeper as Condylar Guidance get shallower

OA Right and Left Bone Loss
#8 Ankylosed




Diseases that cause bone loss 1n Joints : :
Disease of Cartilage.

Slow Bone loss over 10+ years.

Osteoarthritis
Avascular Necrosis

Hypoxia Induced- Progressive Condylar Resorption

Death of Subchondral Bone.

Single event bone collapse.
May lead to Inflamed Tissue.

Disease of Subchondral Bone
Progressive bone lose over several months/years



Diseases that cause bone loss 1n Joints

Death of Subchondral Bone.

Single event bone collapse.
May lead to Inflamed Tissue.

Avascular Necrosis
Hypoxia Induced- Progressive Condylar Resorption

Disease of Subchondral Bone
Progressive bone lose over several months/years



Bone is not a static tissue

Constant turnover- 6 months to 1.5y Removal  Formation

Endostaal sinus Q @ Stem cells
There is a delicate balance of cell % i @
activation/deactivation between @{:}
the osteoclast and osteoblast. Pre-asteoclast

08

Gsltqenclas:_s : | om.m
esorption- Bone removal { S N—— P N
Osteoblasts =3 = (S aﬁ*.-.—_.., Sl oo
Bone Formation S & gnﬂﬁﬁ I .

Niéw bona

-‘:"

a- i

Ewa Stepien J

\\

N

Old bane
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Low Oxygen: Hypoxia Hypoxia increases Osteoclasts

Ff.lﬂ‘ll‘ﬁﬂ kit
Hypoxia induces pathological bone %% Menccyte
resorption by activating osteoclast, @e
inhibiting osteoblast TS

Hypoxia and reperfusion maintains
osteoclast activation

Progressive Resorption

Knowles, H.J. & Athanasou, N.A., 2009. Acute hypoxia and osteoclast activity: a balance between enhanced resorption and increased
apoptosis. The Journal of Pathology, 218(2), pp.256—264.

Knowles, H.J. et al., 2010. Hypoxia-inducible factor regulates osteoclast-mediated bone resorption: role of angiopoietin-like 4. FASEB
journal : official publication of the Federation of American Societies for Experimental Biology, 24(12), pp.4648—4659.



Condylar Perfusion

Blood flows in and out of the
condylar head through vessels
that pierce the cortex

Coronal




Subchondral Bone only has blood
vessels from intramedullary

Cortical bone gets blood
vessels from both
intramedullary and
periosteum

Abundant collateral
circulation




When the clicking stops (4a to 4b): Condyle Distalized

Venous return compromised

Compromised Condylar Perfusion
Blood flow through condyle is decreased

Disc Anterior =

oper | Closed

\




4 Outcomes of Avascular NeCrosis __——

Condyle collapses 1y later
Gumprumised Occlusion shifts once, AVN is finished.
Condylar Perfusion

Bone cells die

Cortex Collapses, Cartilage tears
Inflamed tissue contacting bone
\ Inflammatory cells activate Osteoclasts .-i =13

Repeated Hypoxia

and Reperfusion \

Nothing Hypoxic Progressive Condylar Resorption

Compromised but adequate. Missing Cortex
99% no problems,
butif you arethe 1...........

Droter JR, An orthopaedic approach to the diagnosis and treatment of disorders
of the temperomandibular joint. Dent Today 2005 Nov;24(11):82, 84-8




AVN TMJ Controversy

AVN does exist, only rare if you don't look for it

AVN affects all joints of the human body, including the TMJ

The only disease process that
occurs underneath intact cartilage

Larhein/Westesson Core Biopsy Study

Competing Theories: Estrogen,
Venereal Disease, OA, Idiopathic

Larhein TA, Westesson PL, Osteonecrosis
of the Temporomandibular Joint: Correlation of Magnetic Resonance Imaging and History, Jour OMS, 1999



Hypoxia Induced Progressive Condylar Resorption
HI-PCR

On CT see Flat condylar surface

Missing Subchondral Cortex During Active Phase ‘ ‘
Slow, Progressive Condylar Resorption

Occlusion will constantly be changing




| year after the clicking stops is the “Danger Zone”

Look for TMJ bone loss, anterior open bite developing
Avascular Necrosis
Hypoxia Induced Progressive Condylar Resorption “~ )

After clicking stops:
Get CT or CBCT scan of the TMJ
Maintain jaw motion: PT, exercises
Get photos
Mounted models
Monitor occlusion over the next year
Follow up CBCT scan 1 year later
After 1 year "Adapted Favorably”



My Core Belief

The TMJ is a synovial joint of the human body and will
undergo the same disease processes as any other
synovial joint

Understanding orthopedic medicine is the key to
understanding joints, including the TMJ

Maxillofacial

Buy Salter's Orthopedic Textbook. maglng
When you have a patient with specific disease (i.e. P
osteoarthritis), read that chapter. t‘ﬁt‘ AR |

Textbook of Disorders and Injuries of Maxillofacial Imaging
the Musculoskeletal System Larheim
Robert Salter MD Westesson




Basic Orthopedics

Joints are either
Healthy or
Damaged

If damaged, joints will be either: Hasihy

Actively Breaking Down

Adapting

Adapted Favorably Structurally and Mechanically
Adapted Unfavorably

Posterior ligament, synovium,
and retrodiscal tissue adapt to
form a
Pseudo-disc
Majority of damaged

TMJs adapt favorably Tissue Fibrosis




All Clicking Joints are Damaged

Not so Dangerous Clicks
Unchanging click for 2+ years
Consistent, easy reduction of Disc
Good range of motion with clicking
Stable occlusion with clicking

Clicks that need further Evaluation/ Scans
Clicking that has stopped in the past year
Clicking has changed in the last 2 years
Wiggling jaw to open. Locking.

Chronic Painful click
Unstable Occlusion

Many Dangerous things do not Click



Seattle Study Club

Patient #1
Patient saw their medical doctor for pain left side of face. MD said they have TMJ and
to see their dentist.

Patient #2
30 year old patient in hygiene says jaw is clicking.

Patient #3
18 year old patient complains of jaw sticking, clicking on waking. goes away in a few
minutes and is fine the rest of the day

How do you handle these three patients in your actual practice?
How much time for patient #17
What steps do you take?
What additional information do you need?

How will you acquire it? |
Form a group practice protocol
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Seattle Study Club

Fatient #1
FPatient saw their medical doctor for pain left side of face.
MD said they have TMJ and to see their dentist.

History, Exam, D-PAS

Patient #2
30 year old patient in hygiene says jaw is clicking.

History, Exam

If no History trauma suspect clenching, D-PAS

Trauma or new click, JVA and monitor, wam of risks

If locking refer to TMD specialist

Old click {2yrs), advise pt to notify you if clicking changes

Patient #3

How do you handle these two patients in your actual practice?
What steps do you take?
What additional information do you need?
How will you acquire it?

Disgnostic Flow shaet for a General Dentists for patients with TMD pain
Finding and treating Ooclesal Muscle Disharmany (OMO] and refering out the rest

1. Esam/Tatierenial Cagnosis:
‘Wit = gore- |8 E jont, messcle or neck ?
Take Helory, Palgals TH Jonie, Palpeis T muades, Palpsie Neck
P cigl derlal conai Wroil am T choliaeT

. MHagnaoshic Tests:

DAT-FAS Appliancs for 1 wock, Might wear only. Tesl for Clanching.

DCAT-FS Appliance for 1 ook, 247 woor oepd (0 oab
Teshs joink mechancal sabiry
Tasts siingaon of postano oodusal inlerleences.
Falne cul painkd Condn felaton Load Zons
Paliard gats 1o I'Ivﬂ'l;llll'l i ekl urearalacad and cam (he Glaass.
Palierid o paiiiva T Msgrtaali ol £z pha la s and il Bme appianca

Fuull Craperiegs Contric Relatn Appiiares 38 waaka, 247 saed
Earmia benalis &6 aiovs pl ledlivg 8 Ry lunciniog eociisian

Fepeat Shep 1. o e pon hos goree geay Then sisg .

. Cechusal Aratyse, Allgr Cochmion- See LD Parkey 3 Ruiee of Oochocn
Qi ik, balors adhul edusion, ues DAT-PAE 3407 1o werily pinl slabiily

18 year old patient complains of jaw sticking, clicking on waking. goes away

in a few minutes and is fine the rest of the day

Patient is clenching
D-PAS PM wear,

Vitamin C prior to bedtime, Vitamin C and glucosamine in AM



Blinded by the Click

There is no rule that says you only get one disease

e
I I T Always make a differential diagnostic list
OW Ask, " It appears to be this, but what else could it be?
Doctors Be aware you are blinded by your beliefs

« | hink

% Jaw is clicking, ear pain

lERomE LaRoops s, sen
b Jaw is clicking, sudden onset headache, 53 year old
Jaw is clicking, temple pain, pain increases with chewing, 62 year old

Jaw use to click, Jaw stopped clicking and can not open wide

History is key, physical exam is next most important, palpate the muscles and joint.
Notice the Age group does not fit OMD for the second and third patient.

None of the above patients will pass the D-PAS test.

The third patient does not have time for the D-PAS test



Know Yourself

Know Your Work —l— mq_mnr Patient
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LD Pankey Institute

Write your Dream




