PAIN RELEASE SPLINT

William B. Williams, DMD., FAGD, MICCMO

What is the pain release splint (PRS)? Where does the PRS fit into the overall 

scheme of a chronic craniofacial pain and dysfunction practice? How is the

PRS constructed and perfected to achieve the desired results? This chapter 

will answer these three questions by demonstrating a so​phisticated yet simple 

mandibular orthopedic repositioning appliance tech​nique that is extremely

beneficial during the initial treatment stages of various 

craniomandibular‑cervical disorders.

Published articles on the design and use of soft splints have generally 

supported their therapeutic value (1‑3). Specific instructions for the critical 

finite balancing and adjustment of this genre of mandibular orthotics has not 

been published. The pain release splint technique that this author has used in 

his practice for over 8 years has been effective, efficient, inexpensive, and 

reversible. The PRS is a soft vinyl orthotic material that is custom fitted to 

the mandibular arch (Fig. 1) (4‑6). It is constructed from Bioplast (a West 

German mouthguard product sold in the United States by Great Lakes 

Orthodontics, Buffalo, NY) in 2‑mm and 3‑mm squares suitable for 

use in the common vacuum‑form machines. The unique feature of this 

appliance is that it uses the posterior pivot concept (7) to achieve its 

dramatic results. A critical factor in the effectiveness of this specific

technique is to eliminate any and all interferences that could cause an

anterior misguidance or dis​talization of the mandible.

Material and Equipment Required:

Bioplast 2‑mm and 3‑mm blanks

4‑inch chamois or polyurethane polishing wheel

Dental lathe

Thick Mynol articulating paper and forceps

Properly trimmed mandibular cast

Scissors

Vacuum‑form machine
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Figure 1. Material for the fabrication and balancing of the pain release splint.

The PRS plays an integral part in the author's craniomandibular 

practice and in the development of the neuromuscular philosophy 

that is taught in the Framework group. The temporomandibular joint

Framework philosophy (8) includes four sequential steps through

pain therapy:

     I    Three‑dimensional diagnosis

     II   Orthopedic and neuromuscular balance

     III   Myofascial release

     IV  Elimination of perpetuating factors

Each of these diagnostic and therapeutic steps is addressed 

when the pain release splint is used. Questions are raised, 

answers given, and possibilities expanded in the diagnostic 

phase of patient care using this orthotic. Therapeutic goals 

are established that take pain patients through several levels 

of care and ready them for subsequent treatment orthotics, tests, 

medications, or physical medicine modalities.

INDICATIONS

Pain is the primary indication for the PRS. Any pain associated 

with, or related to, the functioning of the craniomandibular cervical 

kinetic chain of muscles, bones, tendons, or ligaments may 

respond to the PRS. The PRS is not solely a temporomandibular 

joint therapeutic device. It is a diagnostic splint for a number of 

disorders of the head and neck region. Be aware that pain 

elimi​nation does not always signify an occlusal or temporomandibular 

joint etiology.

Dysfunction of the temporomandibular joint is not a primary indication 

for the PRS. However, this splint can be useful in the "high" 3‑mm 

pivot config​uration to unlock the closed‑lock temporomandibular

joint. If used in this manner, there may be sufficient decompression 

and concurrent muscle relaxation to allow disk capture.

Other indications for the PRS are refractory and reversal cases 

that need temporary help during late stage 1, during stage 2 therapy, 

or after stabilization has been completed. This splint can fit 

over orthodontic brackets, other hard splints, dentures, etc. There 

are no known contraindications to this technique. It has been 

re​ported that soft splints may cause intrusion of posterior teeth 

(1). This author does not believe this to be common. It is more likely 

that an inferior repositioning of the mandible subsequent to splint 

wear may occur. Singh and Berry reported transient occlusal contact 

changes with the use of mandibular soft orthotics (2). They

recommended their use in diagnosis and treatment of muscular 

and oc​clusal disorders because they had become worn and 

compressed before the jaw muscles were stressed beyond the

physiologic limit (2). Heavy clenchers and bruxers may be more 

difficult to manage due to their tendency to destroy their 

appliances with heavy forces. Long‑term wear of any segmented 

or pivot ap​pliances in these individuals is contraindicated (3).

JONES TREATMENT MESAS

Dr. Justin Jones, founder of the Atlanta Craniomandibular Society, 

cor​related the following orthopedic principles to the treatment of 

524.1‑the anom​alous relationship of the mandible to the cranial 

base (9).

    First: Decompress and mobilize

    Second: Shape and align

    Third: Balance and stabilize

Dr. Jones stated that one must obtain each mesa to adequately 

and successfully master the tough problem cases (9).

The pain release splint helps achieve the first and third levels 

of the Jones Treatment Mesas‑decompression, mobilization, 

and balancing of both con​dyles individually in their fossae 

and of the mandible as a single functional unit related to the 

cranial base. With the use of the PRS, there is a concomitant 

decompression, mobilization, and balancing of the vertebrae 

of the cervical spine as the forces of the postural repositioning 

muscles along the kinetic chain are modified as the head 

uprights. This accounts in part for the wide variation and variety 

of signs and symptoms that respond favorably to the use of this

 technique (10).

Framework Orthopedic System

     Pain release splint

     Maxillary 2 X 4

     Maxillary 3‑way sagittal

     Neuromuscular orthotic

     Framework fixed verticalizer
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Figure 2. Four components of the Framework Orthopedics System. 

Left to right: pain release splint, 3‑way sagittal, maxillary 2 x 4,

 neuromuscular orthotic.

The dental appliances listed previously are the individual components

 that make up the Framework Orthopedic System that this author 

commonly uses (Fig. 2) (11). When coupled with the needs of the

individual patient, these appliances aid in achieving each level of the 

Jones Treatment Mesas. While it is important to obtain decompression 

and balance with the PRS initially, it is often more critical to the 

long‑term prognosis of the case to gain a freeing‑up or mobilization 

of the mandible (and the two condyles) by the shaping and aligning 

(reshaping and realigning) of the maxillary arch that entraps the 

mandible and holds it in its habitual posterior‑superior position. 

This shaping and aligning is done with either a fixed orthodontic 

2 X 4 arch wire such as a utility arch or a removable 3‑way 

sagittal appliance. Longer‑term balancing and stabilization of the 

occlusion can then be accomplished with the mandibular 

neuromuscular orthotic (hard acrylic) or the fixed orthodontic 

appliance called the verticalizer.

PRS CONSTRUCTION

A mandibular cast trimmed to a horseshoe shape (no plaster in the 

tongue region) is placed on the vacuum‑form machine and a 2‑mm 

blank of Bioplast is heated, vacuum formed, and adapted to the 

model (Fig. 3). When the vinyl form is cool, it can be trimmed with 

scissors so that the teeth are completely covered. All edges are 

smoothed with the chamois wheel on the high‑speed lathe (Fig. 4). 

Remember, compliance is 70% of the success in 

temporomandib​ular joint therapy. A comfortable, esthetic appliance 

will be worn much better than an appliance that is obtrusive, irritating, 

or uncomfortable.
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Figure 3. Vacuum formed to mandibular model.
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Figure 4. Polishing with a chamois wheel on a high‑speed lathe. 


FITTING AND BALANCING

The PRS must fit snugly over the mandibular teeth and have sufficient 

retention to prevent unintentional dislodgment as the patient speaks 

or swal​lows. To balance the orthotic, have the patient close in his or 

her habitual arc of closure onto thick articulating paper (Mynol) and 

record the blue marks (Fig. 5). Next remove the paper and have the 

patient close into the blue mark on the PRS. This forms a white 

mark or "bull’s-eye" inside the blue mark where the first occlusal 

contacts occur. Rinse with water and go to the lathe to polish 

away all unwanted contact areas (Fig. 6). The goal of balancing is

to obtain two contacts that pivot the mandible in the posterior 

region (Fig. 7). Therefore, all anterior first contacts are sequentially 

eliminated until only the mesiolingual cusps of the maxillary first or 

second molars remain as definite first contacts. 

The pivot selection varies from case to case and among dentists who

 use this technique. No clinical difference is seen by this author. Be 

certain that the teeth selected are molars (not bicuspids) and that 

dissimilar teeth (i.e., first molar on right and second molar on the left) 

are not pivoted. In edentulous molar cases, the posterior support must 

be replaced with a suitable prosthetic appliance during the balancing 

procedure. Buccal bite or contact on the buccal cusps of the 

orthotic are eliminated in the balancing procedure (fig.8). Often 

the anterior teeth will continue to be the first contacts until there 

is no longer any Bioplast  material left covering them. For this 

reason and for patient comfort, in phonetics and esthetics, one 

may often trim away the incisal edge area of the PRS before 

balancing the appliance. This is particularly necessary in deep 

bite and class 11 division 2 cases. Each pivot is checked and 

balanced until the patient contacts evenly right to left in the natural, 

not forced, arc of closure.
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Figure 5. Patient taps on thick articulating paper.
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Figure 6. Remove unwanted occlusal contacts on lathe
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Figure 7.  Pivot points and elimination of anterior misguidance
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Figure 8.  Elimination of buccal bite

POST‑INSERTION INSTRUCTIONS

Patients are to wear their appliance 24 hours per day except while eating. 

Intrusion or movement of teeth is not a problem with this splint technique. 

Smoking or eating and drinking certain colors of foods (such as mustard) 

can stain the Bioplast a yellow‑orange color. Patients should be 

forewarned. Patients are taught the following rhyme: "Lips together, teeth 

apart‑from this rule do not depart." Through the use of this simple rhyme

patients reduce much of the inadvertent clenching or bruxism that may be 

detrimental to their successful treatment. Instruct patients to consciously 

relax their jaw muscles whenever they find they are clenching. The PRS 

acts as an excellent biofeedback device to inform patients of their previously 

unknown habitual activity of clenching. The appliance is cleaned with a 

brush as usual.

Patients are requested to keep a diary of any change that they undergo 

on a daily basis during the first several weeks in therapy. Any positive 

or negative occurrences are logged in their diary for the dentist to review 

at the next ap​pointment. Check the appliance I week after insertion, relax 

the masticatory muscles with ultra‑low‑frequency transcutaneous electrical 

nerve stimulation and balance the orthotic. This sequence is followed for 

several appointments and then is generally extended as the pain decreases 

and as necessary changes in the orthotic are reduced.

ESCALATION TO NEXT LEVEL OF PRS

When the 2‑mm Bioplast can no longer be balanced properly due to 

anterior or posterior tooth‑to‑tooth contacts, the 3‑mm appliance is 

fabricated and in​serted. This is an escalation of therapy to increase the 

vertical component of mandibular balance. Most cases respond with 

the 2‑mm or 3‑mm PRS. Some patients need 4‑mm or 5‑mm PRS 

techniques to achieve pain reduction. Fuse two 2‑mm blanks together 

to make a 4‑mm appliance, etc. One indication for the increase in 

thickness of the PRS is when the patient is still in pain after 2 weeks 

in the thinner appliances. Thorough decompression of the 

temporoman​dibular joint is critical in many cases.

The integral relationship between the postural position of the cervical 

spine and the three‑dimensional position of the mandible has been 

well documented (12, 13). Care should be taken in increasing the 

vertical separation of the jaws in craniomandibular treatment (14). 

A percentage of patients have small toler​ances for change. This is 

particularly true when there is a significant maladapted cervical 

component present before treatment. Muscle accommodation has 

usu​ally occurred over a period of time, with a resulting forward head 

posture (15). Placement of the intraoral appliance begins a reversal 

of these muscle accom​modations. Too rapid or severe a change in 

jaw position may exacerbate symp​toms or complicate treatment 

progress.


INTRODUCTION OF OTHER MODALITIES


All but the most severe or acute pain cases are introduced into this 

author's pain therapy program with the PRS alone because of its simplicity 

and effec​tiveness. Other modalities are added to the therapeutic prescription 

as needed, usually at the 4‑ to 6‑week mark. These include biofeedback, 

EGS, ultrasound, transcutaneous electrical nerve stimulation, trigger point 

injections, vapocoolant spray and stretch, heat and ice packs, exercise 

therapy, pharmacotherapy, and nutritional supplementation (16‑19). Physical 

medicine modalities are a very necessary adjunct to successful 

craniomandibular therapy that the dentist must address specifically with 

each individual patient (9, 11, 16‑19).


ESCALATION TO A HARD ACRYLIC APPLIANCE

After sufficient pain relief and unwinding of the cervical and cranioman​dibular 

musculature via the PRS and adjunctive therapy, the patient is redi​agnosed 

and fitted for a full‑time chewing appliance, usually a mandibular neuromuscular 

hard acrylic orthotic. This is placed at the ideal three‑dimen​sional, vertical, 

lateral, and AP jaw position. Stabilization and balance are main​tained in this 

appliance for 3 to 6 months. Treatment progresses as usual through the 

Framework Orthopedic System (Fig. 2).


CONCLUSION


The pain release splint is an orthopedic orthotic used to gain decompression 

of the temporomandibular joint. Freedom from a locked‑in mandibular position 

is obtained using this pivot balancing technique. The PRS allows the head and 

neck musculature to normalize to its neuromuscularly neutral position. This 

initial splint technique is beneficial for the reduction of myospasm and myofascial 

pain and for the decompression of intracapsular tissues that is commonly present 

in craniofacial pain cases.
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