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Introduction 
 

Temporomandibular dysfunction (TMD) is a chronic disease resulting in 
considerable joint pain, dysfunction, and interference with activities of daily living. 
Temporomandibular dysfunction affects up to 25% of adults in some studies.1 

 
TMD remains a recurrent or persistent condition in more than 50% of diagnosed 
cases at 5-year follow-up 2,3,4 and consists of a combination of myofascial, 

degenerative joint pathology as well as disc dysfunction etiologies. 
 
In my chronic pain practice, I see many patients every week who have had 

disappointing results with pharmacotherapy or physiotherapy, have seen multiple 
specialists without much improvement, including occlusal splints and multiple 
corticosteroid injections, and many have had needless surgical procedures done. A 

case that springs to mind is a 20-year-old woman who has had bilateral TMJ 
replacements done without much benefit in pain. Considering that surgical 
management should be used as a last resort, a conservative treatment approach 

that is reliable and cost-effective is needed.5 

 

Over the last 8 years, I have been using Dextrose prolotherapy in my practice as a 



 

 

treatment for this condition, with more than 80% of patients reporting more than 
50% improvement in pain and dysfunction long term. A double-blind randomized 

controlled trial was also performed by our group and published, with a favorable 
review by NEJM Journal Watch. 6,7 

 

Patients are routinely given isometric TMJ exercises pre- and post-treatment. 
 

Anatomy 

 
The temporomandibular joint (TMJ) is a bi-arthroidal hinge joint and is the 
articulation between the glenoid/mandibular fossa of the temporal bone and the 

mandibular condyle.  
 
The joint allows multiple complex jaw movements such as chewing, talking and 

yawning. 
 
The TMJ contains fibrocartilaginous surfaces and an articular disc which divides the 

joint into superior and inferior articular cavities which are lined by separate 
superior and inferior synovial membranes.  
 

The joint is surrounded by a capsule, a fibrous membrane that surrounds the joint 
and attaches to the articular eminence, the articular disc and the neck of the 
mandibular condyle. 

 
The articular disc is attaches to the condyle and to the collateral ligaments. The 
anterior disc attaches to the joint capsule and the superior head of the lateral 

pterygoid muscle. The posterior portion of the disc attaches to the mandibular 
fossa and is referred to as the retrodiscal tissue. 
 

The retrodiscal tissue is highly innervated and is often a major contributor to pain 
generation in Temporomandibular Disorder (TMD). 
 

 
 
 

 
 
 

 
 
 

 
 
 



 

 

Figure 1: Anatomy: 
 
 

 
Artist: Judy Rubin 

 
From: Friedman SN, Grushka M, Beituni HK, Rehman M, Bressler HB, Friedman L. Advanced 

Ultrasound Screening for Temporomandibular Joint (TMJ) Internal Derangement. Radiol Res Pract. 

2020:1809690. Published 2020 May 4. doi:10.1155/2020/1809690 (Used with permission) 
 

 

Technique: 
 
The two highest yield injection sites in my experience are illustrated (Figure 2): 

The intra-articular compartment and the coronoid process attachment of the 
temporalis tendon (enthesis). 
 

Scanning Technique. For the intra-articular injection, the patient is placed in a 
side-lying position with the head turned to the opposite side. The high-frequency 
linear transducer is placed in a coronal orientation. (Figure 3). 

 



 

 

Ultrasound anatomy reveals the mandibular condyle and the articular eminence of 
the temporal bone (Figure 4). 

 
An in-plane technique is used to inject 0.5 to 0,7 ml IA into the synovial pouch of 
the inferior joint space, with injectate filling this space, exerting effects on the 

synovial tissues, mandibular cartilage as well as retrodiscal tissue (Figure 5).  
 
Following this, the probe is rotated 90 degrees to a transverse orinetation. The 

mandibular coronoid process enthesis is then injected out of plane with 0.5 ml 
injectant. (Figures 6 and 7). 
 

 

Injectant preparation:  
 
In a 3 ml syringe add: 

1. 1 ml Saline 

2. 1 ml 1 % preservative free lidocaine 

3. 1 ml 50 % Dextrose 
 

This amounts to +/- 17% Dextrose in 0.3 % lidocaine. An intra-articular injection 
with 0.5 – 0.7 ml injectant is administered over the coronoid process and/or 
masseter attachments with approximately 0.5 ml per site. 

 
 
Figure 2: 

Injection sites (simplified “Louw method”) 
 

 
Image courtesy of Complete Anatomy  
 



 

 

Figure 3: Scanning Technique. The patient is placed in a side-lying position with 
the head turned to the opposite side. The high-frequency 15-6 MHz linear 

transducer is placed in a coronal orientation.  

 

 
Figure 4: 
Ultrasound Anatomy: Coronal plane 

 

 



 

 

 
Figure 5: 

Coronal View post injection:  

 

 
 
Figure 6: 

Injection approach: Coronoid process: 

u 1. Intra-articular fluid post 

injection

u 2. Needle (27G or 30G) 

touching superolateral aspect 

of mandibular condyle
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Figure 7: 
Ultrasound Anatomy: Transverse/Axial plane 

 

 
Why Dextrose prolotherapy? 
 

Significant adverse joint events following corticosteroid injections have been 
reported and include accelerated osteoarthritis progression, subchondral 
insufficiency fracture, complications of osteonecrosis, soft tissue atrophy, 

increased risk of infection, and hypothalamic-pituitary-adrenal axis (HPA) 
suppression. These events are becoming more recognized by physicians. 8 

 

Compared to the complexity and cost associated with both Botulinum Toxin and 
Platelet Rich Plasma Injection, this injection technique stands out as being safe, 
elegant, well-tolerated and reproducible. In studies that include intra-articular 

dextrose injections in participants with knee osteoarthritis, dextrose is implicated 
as an independent agent in pain reduction. Post procedure arthroscopic evaluation 
further suggests a chondrogenic effect of dextrose. 9 This modality can be 

repeated monthly, as it does not lead to degradation of cartilage or atrophy of 
connective tissues, as seen with corticosteroid injections. 
 

A therapeutic benefit of dextrose based on a neurogenic mechanism was proposed 
in 2008 10 and is supported by recent RCTs and open-label studies using dextrose 



 

 

hydrodissection for carpal tunnel syndrome, peritendinous dextrose injection for 
Achilles tendinopathy, and epidural dextrose for chronic low back pain. 11,12 

 

Similar effects have been reported in a retrospective analysis of the results from 
regional hydrodissection using dextrose in patients with various neurogenic pain 

conditions of the upper body. 13 

 
Neural Mechanism 

Several neural mechanisms have been hypothesized. First, downregulation of the 
transient receptor potential vanilloid (TRPV) ion channel is a primary therapeutic 
target in chronic pain management.14 A class effect of sugars resulting in indirect 

downregulation of the effects of transient receptor potential vanilloid receptor 1 
ion channel activation has been proposed on the basis of an RCT using a polyol 
(mannitol) with structural similarity to dextrose.15 

 
Second, in vitro nociceptive C fibers in corneal explants fire faster in the presence 
of hypoglycemia, followed by a prompt reduction in firing rate with correction of 

the hypoglycemic state. 16 This suggests that a relative hypoglycemia of high-
energy cells (nerves) may hypopolarize pain-producing C fibers, lowering the 
threshold of stimuli required for depolarization and resultant pain perception. 

 
Third, coadministration of 5% dextrose to reduce pain upon infusion of pain-
inducing chemotherapeutic agents or microspheres 17,18,19 may point to a 

hyperpolarization effect of dextrose on the cell membrane of pain-producing C 
fibers, increasing the threshold required for depolarization. 
 

In summary: Ultrasound guided dextrose prolotherapy is a conservative 
treatment approach which is reliable, cost-effective, and reproducible for TMD in 
particular, and should be used more widely in interventional pain practices. 
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For home exercises: refer patients to 
https://mydoctor.kaiserpermanente.org/ncal/Images/TMJ%20PT_tcm75-
139910.pdf 
 

 

 
 


