Anterior Repositioning Appliance Therapy for TMJ
Disorders: Specific Symptoms Relieved and Relationship

to Disk Status on MRI

H. Clifton Simmons lll, D.D.S.; S. Julian Gibbs, D.D.S., Ph.D.

Abstract

Forty-eight consecutive
patients seeking treatment
in a referral based practice
for complex chronic painful
temporomandibular joint
(TMJ) disease were enrolled
in a prospective study to
assess specific symptom relief
from anterior repositioning
appliance (ARA) therapy and
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Criteria for inclusion in the study
were chronic temporomandibular
pain and dysfunction by history
and examination; age at least

18 years and informed consent.
Exclusion criteria were inability or
unwillingness to undergo magnetic
resonance imaging (MRI) (such

as implanted electronic devices,
claustrophobia, etc.) and pregnancy.
Forty-eight patients completed

the relationship between specific
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initial therapy and are reported

symptom relief and the status

of the TMJ disk. Each patient was
assessed on 86 symptoms based upon
whether each symptom was present
before treatment and absent, better,
unchanged or worse after Maximum
Medical Improvement (MMI). The
most common symptom was occipital
cephalalgia (94%). The least common
symptom was pain and burning of tongue
(8%). A profile of a temporomandibular
disorder (TMD) patient was developed.
The typical TMD patient has cephalalgia,
mainly in the occipital, temporal and
frontal region, pain upon chewing food,
pain upon opening and closing the
mouth, TMJ pain, pain in the back of
the neck and difficulty chewing food.
Before treatment, patients with bilateral
displaced disks had more symptoms than
those with unilateral displaced disks

and the opposite side normal. After
MMI the maximum benefit (percent

of pretreatment symptoms relieved)

was found in patients with normal

or recaptured disks. The minimum
occurred in patients whose disks did not
recapture with therapy. ARA therapy
improved or eliminated symptoms in all
patients in the study.

Introduction

This communication reports the
continuation of the authors’ research
relating to anterior repositioning
appliance (ARA) therapy and its effect
on patients with craniofacial pain and
temporomandibular disorders (TMD).!
Symptom relief has been described in

a general sense by Fricton et al. and
Dworkin et al.>* The ability to relieve
specific symptoms of craniofacial pain
and TMD patients has not been reported.

The visual analog scale’ (VAS) is a
popular method of evaluating pain. The
patient is instructed to rate pain on a
scale of 0 to 10 with no pain at 0 and
the worst pain imaginable at 10 points.
This method can be customized to
address specific symptoms, but is time-
consuming and thus is not typically used
among research subjects to evaluate more
than a few symptoms.

The TMJ Scale®’ is a proprietary
quantitative and qualitative assessment
of patient symptoms from TM1J disorders
and includes pain evaluation. A
few papers have been published that
used the TMJ Scale to rate symptom
improvement at treatment completion.®®
Specific symptoms have been tracked
but outcome of specific symptom
improvement was not given.

The purpose of the present study
is: (1) to determine the effect of ARA
therapy on specific symptoms in TMD
patients; and (2) to relate these changes
to the position of the TMJ disk; and (3)
to relate the changes to the disk status at
maximum medical improvement (MMI).

Materials and Methods

Patients:

Fifty-eight consecutive patients
seeking care in a referral-based practice
for complex chronic craniofacial pain
and TMD were recruited for the study.

here. Ten withdrew from the study
for the reasons shown in Table 1.
Six of the ten were doing well but elected
to stop treatment for a variety of reasons.
The other four terminated before
sufficient treatment time to achieve
significant symptom reduction. It is
extremely unlikely that these departures
biased the results of the study. There
were 47 female participants and 1 male.
The mean age of participants at appliance
delivery was 38 years. The youngest was
18 and the oldest was 67.

The protocol was approved in
advance by the Institutional Review
Board of Vanderbilt University.

Informed consent was obtained from
each patient before entry into the study.

Treatment:

Maxillary and mandibular
anterior repositioning appliances
were constructed for each patient.
The mandibular appliance was worn
whenever the patient was awake,
e.g., eating, speaking. The maxillary
appliance was worn whenever the patient
was reclined for more than an hour and
during sleep. The maxillary appliance
had a ramp that extended lingual to
the mandibular incisors to hold the
mandible either open or protruded while
the patient was reclined. The patients
were instructed to leave one appliance
in during teeth brushing while brushing
the opposing dental arch. One appliance
was, therefore, in the patient’s mouth
24 hours a day. There is a consensus
in the literature supporting the use of
dual appliances on the same patient in
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ARA therapy with the wearing schedule
described.>10- 1112

The ARA established the treatment
position for the condyles in the fossae
as the Gelb 4/7 position,!* which is
its normal position, as published by
recognized authorities.'*!>!® This
position was derived by first determining
the location of the condyles on
cephalometrically corrected tomograms
in relation to the Gelb 4/7 grid. Before
treatment, the condyles in this study
were consistently located posterior to
the Gelb 4/7 position. The amount
of repositioning required to place
the condyle in the Gelb 4/7 block
was determined. The mandible
was repositioned anteriorly by this
amount. Cephalometrically corrected
tomograms were repeated on each
joint with the patient biting into
the newly constructed mandibular
appliance to verify that the condyles
were repositioned as planned.

Imaging:

Disk position immediately before
delivery of the ARA was determined
by magnetic resonance imaging
(MRI) using a superconducting
MR scanner operated at 1.5T.
(Magnetom, Siemens Corp., Iselin
NJ). According to Katzberg and
Westesson'” MRI is the gold standard
for TM1J disk position. Closed-mouth
images consisted of sagittal oblique
and coronal oblique T1-weighted
images plus sagittal oblique T2-
weighted images. A published MRI
protocol was used to perform the
scans.” Closed-mouth images were
performed with the teeth in centric
occlusion. Open-mouth studies
were composed of T1-weighted
sagittal oblique and coronal oblique
images. Tl-weighted images used
a conventional spin-echo sequence,
TR =700ms, TE = 12-15 ms, 2
acquisitions. T2-weighted images were
obtained with turbospin-echo sequences,
effective TR =5 s, TE = 90 ms, 10-echo
chain, 1 acquisition. All images used a
slice thickness of 3 mm with no interslice
gap, matrix of 192 x 256 and field of view
12 x 12 to 14 x 14 cm. Each image set
was composed of at least seven slices, to
include the entire condyle plus adjacent
structures. The patient was biting on a
stack of tongue blades at a predetermined
vertical dimension when the open-mouth

scans were performed. Imaging times
ranged from 3 to 4.5 minutes. The
complete examination was performed
for each subject in approximately 35
minutes. Closed-mouth T1-weighted
images were repeated immediately after
insertion of the mandibular appliance,
with the patient closed on the appliance
in the prescribed position.

Disk position in relation to the
condyle was categorized from MR

80% of symptoms relieved in 3 months of care —

TB9-17-94
never came back
Wanted pain medication — came to only 1 follow-
BB 7-1-95 L . .
up visit after appliance delivery — never came back
50% of symptoms and popping relieved but
RC7-22-95  most pain from a cervical disorder — referred for
treatment
AD 2-6-95 Withdrew after 2 follow-up visits — elected TMJ
surgery
LD 8-5.95 Had 1 follow-up visit and injections — decided not
to have further treatment
0, i i =
BG 10-15-04 90% of symptoms relieved in 3 months of care
never came back
100% of symptoms relieved in 3 months of care —
JH12-3-94 . N
insurance company disapproved further treatment
MH 3-12-94 Could r!ot spe:*ak in mandibular appliance —patient
discontinued treatment after 2 months
Discontinued treatment for financial reasons —
returned after two years with 75% of symptoms
(R2-5-94 ) - . )
relieved — continued to wear maxillary appliance
during sleep
90% of symptoms relieved in 3 months of care —
HW2-19-94  divorced and discontinued treatment for financial

reasons

* From original study content of 58 patients

images for each joint in each position,
using a modification of a scheme
proposed by Tasaki et al.'’ as normal
(N), anterior (A), anterolateral (AL),
anteromedial (AM), medial (M), lateral
anterior rotary (LAR, disk rotated
anteriorly toward the lateral pole, i.e.
anterior at the medial pole and in normal
position at the lateral pole), and medial
anterior rotary (MAR, rotated toward
the medial pole, or anterior at the lateral
pole and normal at the medial pole). No

89-4 « Anterior Repositioning Appliance Therapy for TMJ Disorders

posterior or lateral dislocations were
identified in the sample.

Magnetic resonance imaging and
evaluation of the results, especially
disk position, were the only procedures
in the study that were performed
solely for purposes of the study. All
other procedures were routine patient
treatment.

Evaluation of Symptoms:

Each patient was asked how long
they had been seeking care for the head,
neck and facial pain disorder, for which
treatment was now sought. Presence
of each symptom listed in Table 2,
at any time since the pain disorder
started, was then determined. The list
of specific symptoms was accumulated
by the authors over several years from
numerous undocumented sources. The
symptom list was then reviewed at the
first follow-up appointment, three weeks
after delivery of appliances and every
six weeks during active treatment. The
same evaluation was done at MMI.
Each symptom in the list was evaluated
as absent, better, unchanged or worse
on average in the preceding three weeks
compared with its presence and severity
before treatment.

This study compares the patients
presenting symptoms at a diagnostic
appointment to the patient’s evaluation
at the MMI visit and categorizes them
by disk status pretreatment and disk
status at MMI. Each patient had a
known disk status based upon three-
dimensional MRI evaluation prior to
ARA treatment. The improvement in
symptoms after MMI was related to disk
position after treatment.

Twenty patients in this study were
given trigger point injections as part
of their treatment. Ten patients in this
study were given iontophoresis as part
of their treatment.

Statistical Analysis

Numbers of symptoms per patient
versus disk status before treatment and
disk recapture after MMI were subjected
to Chi square tests for independence and
paired t tests.

Results

This research presents results of
tracking 86 specific symptoms on 48
patients. The patients were asked if
they now have or have had any of the



K Table 2 -Symptoms Surveyed in 48 Patients \

P

(@) Pre-treatment Symptoms vs. Symptoms After Maximum Medical Improvement

— (Number of Patients / % of Total)

<

v _ Pretreatment Same Better Absent Worse

> R L R L R R L R L

o (ephalalgia - frontal 41/85  40/83 172 2/5 1537 14/35  25/61  24/60  0/0  0/0

— (ephalalgia - temporal 44/92  44/92  0/0  0/0  20/45  17/39  24/55 27/61  0/0  0/0

O (ephalalgia - parietal 28/58  26/54 0/0  0/0 8/29 6/23  20/71  20/77 0/0  0/0

p4 (ephalalgia - occipital 46/96  44/92 1/ /2 1430 14/32 31/67  29/66  0/0  0/0

5 (ephalalgia - mastoid 37/77 36/75 0/0  0/0  13/35  11/31  24/65  25/68 0/0  0/0

= (ephalalgia - vertex 25/52 0/0 6/24 19/76 0/0

—_ Retroorbital pain 40/83 3573 13 0/0 1230 11/31  27/68  24/69  0/0  0/0

; Photophobia 39/81 2/5 13/33 24/62 0/0

o Loss of equilibrium 31/65 13 11/35 19/61 0/0

v Vertigo 38/79 2/5 8/21 27/1 1/3b
Otalgia 41/85  36/75 2/5 2/6 1024 8/22  29/71  26/72 0/0  0/0
Tinnitus 32/66  32/66  2/6  1/3  10/31  10/31  20/63  21/66 0/0  0/0
Fullness/stuffiness - ear 40/83  37/71 4N 3/8  12/30  6/16  24/60  28/76  0/0  0/0
Itchiness — ear 31/65  30/63 13 27 1239 8/27  18/58  20/67 0/0  0/0
Preauricular pain 28/58  30/63 0/0  0/0 8/29 310 20/71  27/90 0/0  0/0
TMJ pain 42/88  43/90 0/0 172 16/39  10/23  26/63  32/74 0/0  0/0
Maxillary sinus pain 38/79 3573 3/8  3/9  19/50  15/43  16/42  17/49 0/0  0/0
Frontal sinus pain 3573 3573 3/9 3/9 1029  10/29  20/57  20/57 2/6  2/6
Sinus drainage 38/79 3/9 18/47 14/37 3/8
Pain in cheek 37/77 36/75 0/0  0/0 1027  6/17  27/73 30/83 0/0  0/0
Numbness - side of face 10/21 919  0/0  0/0 3/30 1/ 7/10 8/89 0/0 0/0
Pain in mandible 3573 34/ 00 173 8/23 412 27/77 29/85  0/0  0/0
Popping in TMJ - opening 33/69  37/77 13 411 5/15 719 27/82  26/710  0/0  0/0
Popping in TMJ - closing 25/52 29/60 /4 3/10  3/12 6/21 21/84  20/69 0/0  0/0
Visual disturbances 30/63 2/7 9/30 19/63 0/0
Paresthesia - arm 19/40  18/38  0/0  0/0 5/26 37 13/68  13/72 /5 2
Paresthesia - hand 19/40  19/40 0/0  0/0 4 316~ 14/74 1474 15 2
Paresthesia - fingers 16/33  18/38  0/0  0/0 2/13 528  13/81  12/67 1/6  1/6
Crepitus - TM) 25/52  25/52 /4 /4 5/20 416  19/76  20/80 0/0  0/0
Limited opening 36/75 2/6 10/28 24/67 0/0
Jaw deviates upon opening 27/56 817 0/0  0/0 5/19 225 21/78  6/75 0/0  0/0
Inability to move jaw 16/33  18/38 1/6  1/6 5/31 422  10/63  13/72  0/0  0/0
Mouth locks open 6/13 0/0 1/17 5/83 0/0
Mouth locks shut 18/38 0/0 0/0 18/100 0/0
Maxillary odontalgia 25/52 1/4 5/20 19/76 0/0
Mandibular odontalgia 23/48 2/9 3/13 18/78 0/0
Pain or burning - tongue 4/8 4/8 0/0  0/0 1/25 1/25 3/75 375 0/0  0/0
Metallic taste 22/46 1/5 2/9 19/86 0/0
Painful mastication 45/94 172 11/24 33/73 0/0
Difficulty chewing 41/85 0/0 14/34 27/66 0/0
Dysphagia 22/46 0/0 418 18/82 0/0
Constant clearing of throat 30/63 13 9/30 19/63 13
Constant sore throat 17/35 0/0 2/12 15/88 0/0
Foreign object in throat 22/46 0/0 3/14 19/86 0/0
Pain — nape 43/90  41/85 2/5 12 18/42  16/39  22/51  23/56 12 1/2
Inability to turn head 22/41  22/47 /5 29 7/32 7/32 13/59  12/54 /5 1/5
Stiff neck 39/81 3573 2/5 25 1538 12/34  21/54  20/57 13 173
Cervical crepitus 27/56 2/7 9/33 16/59 0/0
Shoulder pain /M 3/65  3/9  2/6  16/47  12/39  15/44  17/55 0/0  0/0
Pain - opening or closing 43/90 0/0 11/26 32/74 0/0
Backache 36/75 41 14/39 18/50 0/0
Nausea - occasionally 33/69 13 5/15 24/73 3/%
Nausea — frequently 5m 1/20 1/20 3/60 0/0
(lenching/grinding - day 34/M 5/15 12/35 17/50 0/0
(lenching/grinding - night 35/73 514 17/49 13/37 0/0
Awakening - jaws clenched 34/M 6/18 9/26 19/56 0/0

\ *neck injury °not related ‘pregnant )
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K Table 3 -Disk Status at MMI vs Symptoms Pre-treatment and Symptoms at MMI \ 8

=2
-
c
=2

M.A. 10-16-93 10(22%) 36(78%) ()

S.B. 10-04-95 N A/WR 47 1(2%) 0 43(91%) (smus)(6%) —

(C.B.03-25-95 A/WR A/WOR 31 0 16(52%) 15(48%) 0 )

V.B.01-28-95 N N 43 0 7(16%) 36(84%) 0 (e

T.B.03-01-94 A/WOR MAR/WOR 44 0 8(18%) 36(82%) 0 N

L.B. 09-02-95 A/WOR A/WR 59 0 23(39%) 36(61%) 0 ::'

B.B. 07-09-94 LAR/WR LAR/WR 67 0 0 67(100%) 0 =

(.B.01-08-94 AM/WOR AM/WOR 60 0 13(22%) 47(78%) 0 g

T.B. 08-05-95 AL/WOR AM/WOR 64 0 21(33%) 43(67%) 0

A.B. 02-09-95 A/WR A/WOR 48 28(58%) 11(23%) 9(19%) 0

M.B. 04-23-94 MAR/WR MAR/WR 77 5(6%) 0 71(92%) 1(1%)

B.C. 09-04-93 N A/WOR 47 1(2%) 21(45%) 25(53%) 0

V.C. 05-05-95 A/WR AM/WR 50 0 14(28%) 36(72%) 0

J.D. 08-14-94 M/WOR M/WOR 76 6(8%) 37(49%) 21(28%) 12(neck)(16%)

D.D. 01-28-95 MAR/WR MAR/WR 76 0 9(12%) 67(88%) 0

D.D. 10-15-94 AL/WOR AL/WOR 65 0 6(9%) 59(91%) 0

J.D.02-10-95 N M/WR 41 3(7%) 26(63%) 12(29%) 0

S.D.01-14-95 A/WR A/WR 33 0 0 33(100%) 0

S.E.09-17-94 N N 80 0 12(15%) 68(85%) 0

LE. 12-18-93 AL/WR AL/WR 54 0 8(15%) 46(85%) 0

B.H. 02-19-94 AL/WOR AL/WOR 62 0 48(77%) 14(23%) 0

CH. 04-15-94 AM/WOR A/WOR 59 9(15%) 27(46%) 23(39%) 0

N.H.01-14-95 A/WOR A/WOR 68 0 31(46%) 37(54%) 0

R.H. 05-07-94 N N 57 9(16%) 1(2%) 47(82%) 0

S.H.09-17-94 A/WR A/WR 62 16(26%) 19(31%) 27(43%) 0

J.J.09-23-95 A/WOR A/WOR 51 3(6%) 4(8%) 39(76%) 5(pregnant)(10%)

Q.J.09-16-95 M/WR M/WR 75 0 48(64%) 27(36%) 0

D.K. 12-17-94 M/WOR AM/WOR 46 0 4(9%) 41(89%) 1(pregnant)(2%)

D.L. 12-03-94 AL/WR AL/WR 38 8(21%) 11(29%) 19(50%) 0

(.M. 07-01-95 A/WR A/WOR 44 0 1(2%) 43(98%) 0

AM. 08-14-93 N MAR/WR 20 0 0 20(100%) 0

L.M. 05-07-94 A/WR AL/WR 62 0 10(16%) 52(84%) 0

D.M. 02-24-95 M/WOR M/WOR 56 0 33(59%) 23(41%) 0

K.N. 08-24-96 A/WOR A/WR 82 8(10%) 40(49%) 33(40%) 1(pregnant)(1%)

JN. 11-04-95 A/WOR A/WOR 7 0 35(49%) 36(51%) 0

L.P.12-18-93 AL/WR AL/WOR 44 0 23(52%) 21(48%) 0

D.P.01-28-95 A/WOR A/WR 60 0 9(15%) 51(85%) 0

L.P.02-19-94 AM/WR N 57 2(4%) 11(19%) 44(77%) 0

A.R.10-01-93 N AL/WR 69 0 32(46%) 37(54%) 0

CR.03-14-94 N N 24 0 8(33%) 16(67%) 0

M.S. 08-20-94 AM/WOR AM/WOR 31 0 1(3%) 30(97%) 0

M.S. 04-09-94 N N 61 2(3%) 31(51%) 26(43%) 2(3%)

R.T. 02-26-94 A/WOR A/WR 57 0 29(51%) 28(49%) 0

A.W.10-23-93 N N 25 0 0 25(100%) 0

B.W. 02-26-94 A/WOR AL/WOR 33 1(3%) 13(39%) 19(58%) 0

D.W. 08-21-93 MAR/WR A/WR 49 0 11(22%) 38(78%) 0

B.W. 09-16-95 A/WOR A/WR 54 1(2%) 5(9%) 48(89%) 0

N.W. 08-07-93 A/WOR A/WOR 45 5(11%) 25(56%) 15(33%) 0

N - Normal, A - Anterior, M - Medial, AM - Anteromedial, AL - Anterolateral, MAR — Medial Anterior Rotary, LAR - Lateral Anterior Rotary, WR - With Recapture (not to be
confused with reduction), WOR - Without Recapture (not to be confused with reduction)

.
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86 symptoms during their time of pain
prior to beginning treatment and then the
symptoms that they responded by a “yes”
were then asked at subsequent visits if
the symptom was the same as before
treatment, better than before treatment,
absent or worse.

Table 2 lists the 86 symptoms
surveyed for each of 48 patients before
starting ARA therapy. The number of
patients with each symptom is shown.
Before treatment the average patient
had 54 + 4 symptoms (mean + 95% C.
). Patients with bilateral displaced
disks had more symptoms (56 £ 5)
than those with bilateral normal or
unilaterally displaced, opposite side
normal (47 + 10). The difference was
statistically significant (y2 = 12.3,
df =1, p<0.001). Conversely, the
average symptom was present in 30 + 2
patients.

At MMI patients had a weighted
average of 11 + 2.8 symptoms.
Symptoms at MMI were weighted as
absent, 0; improved, 0.5; unchanged,

1; and worse, 2. The average symptom
was present in 6 + 1.3 patients. This
decrease was statistically significant (2
=2153,d.f. = 1, p<0.0001). The weighted
average improvement in number of
symptoms per patient at MMI was 80

+ 5%. Overall, of the 2,570 symptoms
noted as present before treatment, 1,699
(66%) were absent, 737 (29%) improved,
108 (4%) unchanged, and 26 (1%) worse
after MMI. Thus, 95% of pretreatment
symptoms were absent or improved after
MML

The six most common pre-treatment
symptoms for this patient population
and the percentage of the patients with
this symptom were:

1. Cephalalgia - occipital area (94%)

2. Painful to chew food (94%)

3. Cephalalgia - temporal area (92%)

4. Pain upon opening or closing mouth
(90%)

5. TMJ pain (89%)

6. Pain in back of neck (88%)

The three least common symptoms
were:

1. Pain or burning side of tongue (8%)
2. Nausea — frequently (11%)
3. Mouth locks open (13%)

Table 3 and Figures 1 and 2
show disk status versus symptoms
pre-treatment versus symptoms
after MMI. As shown in Figure 1,

there were considerable variations in
both the pretreatment frequency and
posttreatment frequency of specific
symptoms. The overall weighted
frequency after MMI was significantly
less than the pretreatment frequency (2
= 1345, df = 1, p<0.0001). In Figure 2,
symptoms were reordered in decreasing

Table 6
Frequent Symptoms
Pretreatment

Frontal cephalalgia
Temporal cephalalgia
Occipital cephalalgia

Otalgia
TMJ pain
Painful mastication
Difficult mastication
Back of neck pain

Pain on opening/closing mouth

order of frequency before treatment.
Because the number of patients in each
disk-status group differed, frequencies
are shown as percentages of patients

in each group. Since there was only
one patient with one normal and one
disk that did not recapture, that patient
was included in the group having one
disk that recaptured and one that did

Table 7
Infrequent Symptoms
Pretreatment

Paresthesia, side of face
Lateral deviation of jaw on opening
Mouth locks open
Pain or burning, tongue

Frequent nausea

not. Thus, patients were divided into
five categories based on pretreatment
disk status (Table 4) and whether or
not the disk was recaptured by ARA
therapy. Frequency of symptoms
before treatment, weighted frequency at

MMLI, and improvement (as percentage
of pretreatment symptoms) were
significantly different among the five
categories (Table 4). In each group, the
frequency of symptoms before treatment
and weighted frequency at MMI were
significantly different (Table 5). No
patients with nonreducing disks before
treatment had their disks recaptured
by treatment. Only five patients had
reducing disks that were not recaptured
by treatment. That is, disk reduction on
opening the mouth before treatment was
tantamount to disk recapture by ARA
therapy, while nonreducing disks before
treatment predicted failure of recapture.
Pretreatment symptom frequencies can
be grouped as 47-48% in patients with
at least one normal disk and 54-58% in
patients with bilateral disk abnormalities.
Similarly, there were two groupings
of patients by symptom improvement:
81-87% in patients with both disks
either normal or recapturing, and 76% in
patients with at least one disk that did not
recapture. The overall range of symptom
frequencies was 20 to 82 (23-95%).
These data also demonstrate that a
normal disk position on MRI does not
indicate absence of a temporomandibular
disorder. Seven patients with bilateral
and five with unilateral normal disks
achieved significant alleviation of
symptoms by ARA therapy.

Discussion

Patients with craniofacial pain and
temporomandibular disorders report
a variety of symptoms. These same
symptoms are also described by patients
who have been diagnosed with other
painful disorders of the head and neck
region. This study shows that most of the
symptoms tracked improved with ARA
therapy. These results should provide
a basis for investigating the utility of
evaluating specific symptoms, especially
in combination with disk status on MRI,
in the differential diagnosis of facial
pain. Table 6 lists specific symptoms
found most commonly (>85%) in these
patients. TM1J disease should be highly
placed in the differential diagnosis of
patients presenting with these symptoms.
Table 7 lists those specific symptoms
found least commonly (<20%) in these
patients. Other sources of pain should
be strongly considered in the differential
diagnosis of patients presenting with only
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\ *Weights for symptom frequencies at MMI: absent 0,

Table 4 - Symptom Frequency vs Disk Status

Mean 95% (I Mean 95%Cl
Al 48 54 50-58 11 8-14
N-N 7 48 34-62 7 jRY)
N-WR 5 47 31-63 10 416
WR-WR 11 58 49-67 9 4-14
WR-WOR 9 55 4363 13 6-20
WOR-WOR 16 54 47-61 14 8-20
e 136 312
Df 4 4
p <001 <0.001

improved 0.5, unchanged 1, worse 2.

~

Mean 95% Cl
80 75-85
87 79-95
81 68-94
85 76-94
76 63-89
76 68-84

12.2
4
<0.02

these symptoms.

Symptom groups (Table 2) have been
established to allow ease in evaluating
the results of this study:

Cephalalgia group: Occipital
headache occurred in 95% of the
patients. Headaches after MMI were
unchanged in 1% of the patients, better
in 33% of the patients and eliminated
in 66% of this patient population. No
patient’s headaches were made worse.

Retroorbital pain group: Retroorbital
pain after MMI was unchanged in 1%
of the patients, better in 30% of the
patients and eliminated in 68% of the
patients. Travell and Simons® stated
that eye pain is most often referred from
the sternocleidomastoid muscle. The
relief in retroorbital pain by using ARA
therapy suggests the involvement of the
relationship between the arthrokinetic
reflex from the TMJ and the neck
musculature.

Loss of equilibrium and vertigo

group: Balance problems after MMI were
unchanged in 4% of the patients, were
made better in 28% of the patients and
were eliminated in 66% of the patients.
No balance problems were made worse.

Ear symptoms group: Otalgia,
tinnitus, fullness and stuffiness in ears
and itchiness in ears can be combined to
form an ear symptom profile. Earache is
a common complaint of TMD patients
and occurred 80% of the time. Ear
symptoms after MMI were the same in
5% of the patients, were better in 27.5%
of the patients and were eliminated in
67% of the patients. No ear symptoms
were made worse.

Preauricular pain occurred in 60%
of the patients. Preauricular pain after
MMI was unchanged in no patients,
better in 19% and absent in 81% of the
patients.

TMJ pain group: Of the 43 patients
reporting TMJ pain pretreatment, 29
(67%) reported complete relief, 13 (30%)

reported improvement, and 1 (2%)
reported no change at MMI. That is,
TMIJ pain was improved or eliminated in
42 of the 43 patients.

Sinus symptoms group: Some
symptoms were tracked to enable the
clinician to discriminate between a non-
temporomandibular disorder, such as
sinus drainage, and a temporomandibular
disorder. Sinus symptoms after MMI
were the same in 9% of the patients, were
better in 40% of the patients and were
eliminated in 48% of the patients. No
patient had worse maxillary sinus pain
after MMI. Six percent of the patients
had worse frontal sinus pain and 8% of
the patients had worse sinus drainage
after MMI.

Popping in TMJ group: TMJ popping
was unchanged in 7% of the patients,
was better in 17% of the patients and was
eliminated in 76% of the patients. No
patient’s TMJ popping was made worse.

Paresthesia in arms, hands and fingers

Figure 1. Frequency of specific symptoms before treatment
and weighted frequency of the same symptoms at maximum
medical improvement. Symptoms are numbered sequentially
as listed in table 2. Those symptoms listed bilaterally in table
2 are assigned separate numbers for each side. Symptoms at
MMI were weighted as absent, 0; improved, 0.5; unchanged, I;
and worse, 2. ARA therapy produced a statistically significant
decrease in the frequency of these symptoms (y2 = 1345, df = 1,
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Table 5 - Reduction in Symptom Frequency vs Disk Status

Pretreatment MMI?
54+4 1143
48+14 745
4716 10+6
58+9 9£5
55+8 1347
54+7 14+6

~

20.7 47 <0.001
6.2 6 <0.001
6.9 5 <0.003
123 13 <0.001
8.9 8 <0.001
10.8 n <0.001

)

group: Paresthesia in the arms, hands and
fingers can be grouped to get a symptom
profile. Paresthesia was the same in no
patients, better in 20%, absent in 73%
and worse in 7%. Paresthesia in the
arms, hands and fingers can be from
multiple causes. Nerve entrapment in
muscle in spasm can cause paresthesia
and relieving an arthrokinetic reflex
explains the positive response from
ARA therapy. There is no known factor
associated with ARA therapy that could
contribute to the worsening of 7% of the
patients paresthesia in the arms, hands
and fingers.

Pain on opening or closing mouth was
unchanged in no patients, better in 26%,
absent in 74% and worse in 0%.

Mouth locking shut was eliminated in
100% of the patients in this study.

Teeth pain group: Teeth pain after
MMI was the same in 6% of the
patients, better in 16% and absent in
77%. None of the patients reported
worse teeth pain. These patients were
wearing a mandibular appliance on their
teeth during their waking hours and a

maxillary appliance on their teeth during
sleep. One can conclude that wearing

an appliance does not cause teeth pain.
Also, it is well known that many patients
have occult teeth pain from dental causes
that is not related to their craniofacial
pain or TMD.

Pain and difficulty chewing food
group: Pain and difficulty chewing food
after MMI were the same in 1% of the
patients, better in 29%, absent in 70%.
None of the patients reported worse pain
or difficulty chewing food. Those who
had never worn an appliance felt that they
could possibly not eat in the appliance.
The results of this study clearly show that
this patient population had no problem
eating in their mandibular appliance.

Throat symptoms group: Dysphagia,
constant clearing of the throat, feeling
of constant sore throat and feeling
of foreign object in the throat can be
combined to get a throat symptom
profile. When these were combined
and averaged, throat symptoms were
reported by 48% of the patients. Of
the four categories that are lumped

together only one patient reported that
throat symptoms remained the same at
MMI. Nineteen percent said their throat
symptoms were better at MMI. Eighty
percent said their throat symptoms were
absent at MMI. Only 1 patient said
their throat symptoms were worse after
treatment.

Neck and shoulder group: Pain in
right and left back of neck, inability to
turn head to right and left, stiff neck
right and left, cervical crepitus upon
movement of head, right and left shoulder
pain can be grouped to form a neck and
shoulder profile. Of the nine categories
lumped together neck and shoulder
symptoms after MMI were the same in
5% of the patients, were better in 36%
of the patients and were eliminated in
56% of the patients. Patient’s neck and
shoulder symptoms were worse 3% of the
time. This probably indicates that neck
and shoulder pain can be either referred
from the TMJ apparatus or can be
independent from the TMJ apparatus.

Nausea group: There were only 5
patients who had nausea frequently.

100 ‘ r r _r Al r Figure 2. Frequency of specific symptoms before treatment and
""""" N-N weighted frequency at maximum medical improvement, by disk status
g - VN\_,IRWRWR before treatment. Symptoms are reordered in decreasing order
— % i T WRWOR of pretreatment frequency in all patients. Weights for symptom
2 ) #1 == WOR-WOR
;:: " Il frequencies at MMI as in Figure 1. Symptom frequencies before
5 601 ' i- ) T 1 treatment were significantly different among the five disk-status
E | ’!\ '-ui' groups (2 = 13.6, df = 4, p<0.01). There were similar significant
_‘% 401 At r r i differences among these groups at maximum medical improvement
2 | (x2 =312, df = 4, p<0.0001). Disk status groups: N-N, bilateral
20 normal; N-WR, unilateral normal and unilateral displaced with
recapture; WR-WR, bilateral displaced with recapture; WR-WOR,
of 1 unilateral displaced with and unilateral displaced without recapture;
. L . L L

WOR-WOR, bilateral displaced without recapture.

Journal of the Tennessee Dental Association * 89-4




75

50

25

Improvement (%)

25

. “

Symptom number
There were 33 patients who had nausea
occasionally. Only 1 patient in each
nausea type reported their symptoms
stayed the same. The nausea group after
MMI were better in 18% of the patients
and symptoms were eliminated in 66% of
the patients. Three patients’ occasional
nausea was worse after MMI but they
were all pregnant.

Clenching and/or grinding teeth
group: The clenching and grinding
teeth group after MMI were the same
in 16% of the patients, better in 37% of
the patients and absent in 48% of the
patients. None of the patients clenching
or grinding were worse after MMI.

Symptoms that were not very
common in this patient population were
pain or burning right (8%) and left (8%)
side of tongue, nausea frequently (11%)
and mouth locking open (13%).

Four patients believed that 100% of
their symptoms had been relieved by
ARA therapy. Each of these patients had
a different status of disk position.

It should be noted that all categories
of TMJ disk status were included in this
study of ARA therapy. According to
recent research by Paesani et al.,”! TMJ
authorities can accurately diagnose the
status of the TMJ disk only 43% of the
time from clinical exam and history.
This means that the authorities in the
Paesani et al. research erred in their
assessment of disk position by using
clinical methods 57% of the time. Most
clinicians treating TMD today use
clinical exam and history to assess the
status of the disk in their patients and
do not have MRI data. Therefore, most
clinicians do not truly know the status
of their patient’s disks. Ribeiro et al.??

Figure 3. Relief of specific symptoms at maximum medical
improvement, as per cent of symptoms present pretreatment.
Weights for symptom frequencies at MMI as in Figure 1. Disk
status groups as in Figure 2. Numerous specific symptoms were

completely relieved (100%) in several disk-status groups, but only

v one in all patients (mouth locked closed, present in 18 patients).

The appearance of worse symptoms at MMI in the N-WR group

was the result of one patient with sinusitis. See figure 1 for

symptom numbering.

70 90

found that patients who have symptoms
of TMD have disk displacement 86%

of the time. Katzberg et al.” found

that patients who have symptoms of
TMD have disk displacement 77% of
the time. Patients in this study had disk
displacement 79% of the time according
to MRI. ARA therapy for TMD is
appropriate because it is effective

in recapture of disks when they are
recapturable and provides symptom relief
when the disk is not recapturable.! ARA
therapy is also effective in symptom
relief in joints with a normal disk status
on MRI with symptoms of TMD.

There seems to be relief from
symptoms of temporomandibular
disorder from the orthopedic effect of
recapturing the TMJ disk to a more
normal relationship or repositioning the
condyle to a more normal position in
the fossa. Gelb and Gelb'! have stated
that ARA can relieve symptoms without
disk recapture. This orthopedic effect is
predictable to a high degree of certainty
and should be a part of treatment of
temporomandibular disorder patients.
This seems to be the most effective
treatment to reverse the arthrokinetic
reflex pain described by Isberg et al.?*
and Bertolucci® in muscles, ligaments
and tendons associated with joint
injuries. Pharmacotherapeutics, physical
therapy, biofeedback therapy and flat
plane appliance therapy are supportive
therapy and do not accomplish
these same goals. Treatment of the
temporomandibular disorder patient may
require all of these modalities, but as
seen in this study, the orthopedic effect
of anterior repositioning appliances can
achieve high levels of MMI without other
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modalities in many patients.

The results of this study cannot be
translated to any other type of appliance
or splint therapy other than that which
was described in this study. These
results may not be achieved from other
treatment protocols.

Conclusions

Anterior repositioning appliance
therapy for temporomandibular disorders
provides significant relief for most
symptoms tracked in this study, for
most patients. Presence of many of the
nine most frequent symptoms (Table 6)
should suggest that TMJ disease should
be strongly considered in the differential
diagnosis of facial pain. Conversely,
presence of only the least frequent
symptoms (Table 7) should guide the
differential diagnosis away from TMD.
The typical TMD patient has headaches,
mainly in the occipital, temporal and
frontal region, earache, TMJ pain, pain
and difficulty chewing food, back of neck
pain, and pain on opening and closing the
mouth. Since headache is two of the top
six complaints of TMD patients in this
patient population, health care providers
should include TMD in their differential
diagnosis of headache patients.

After MMI patients with both disks
either normal or recaptured showed the
greatest symptomatic improvement,
81-87%. Patients with at least one
disk that did not recapture showed less
improvement, 76%. This agrees with
previous reports showing that ARA
therapy relieves more symptoms in
patients with disks that are recaptured
than those that do not. Overall, ARA
therapy resulted in either absence or



improvement of 95% of symptoms
present before treatment.

*Note: Reprinted with permission from the Journal
of Craniomandibular Practice.
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6. Disk reduction on opening mouth before treatment was

a. never observed

b. tantamount to disk capture by ARA therapy
c. not part of this study
d. not classified as TMD

7. A normal disk position on MRI
a. precludes any pain
b. precludes bruxism

d. Vertigo

4. The improvement of symptoms after MMI was related to

a. disk position before treatment
b. disk position after treatment

c. onset of pain before treatment
d. the type of appliance used

5. Numbers of symptoms per patient vs. disk status before d.

treatment were
determined by MRI

weighted toward improvement

fpo o

subjected to chi-square and paired t tests a.

favorable toward T-1 weighted images

does not indicate absence of TMD
indicates absence of TMD

What symptom in this study was present in 95% of patients

9. A study by Gelb and Gelb stated:
That ARA was not effective in symptom reduction
b. Disc recapture was always dependent on ARA
c¢. Orthopedic effect of disc recapture did not relieve

symptoms

That ARA can relieve symptoms without disk recapture

10. Anterior repositioning appliance therapy for TMD

was determined by MRI

b. caused significant orthodontic problems for many

patients

c. caused headache s in many patients
d. provided significant relief for most TMD symptoms

Journal of the Tennessee Dental Association * 89-4



Answer Form for TDA CE Credit Exam #15:

Anterior Repositioning Appliance Therapy for TMJ Disorders

Circle the correct letter answer for each CE Exam question:

N
(@]
2
B
-
=
2
g e 1 a b C d 6. a b ' d =
O (o4 m
& T 2 a b c d 7. a b c d g
~ N
- D C-l+ 3 a b C d 8 a b C d >
o JOURNAL S -
B S 4, a b C d 9. a b C d (o)
EXAM #15 Z

5. a b C d 10. a b C d

Cost per exam per person is $15.00 for one (1) continuing education credit. Deadline for exam
submission is twelve (12) months from date of exam publication.
This page may be duplicated for multiple use. Please print or type.

ADA ID Number (Dentist Only):

License Number of RDH:

Registration Number if RDA:

Name (Last / First / Middle):

Office Address:

City/State/Zip:

Daytime Phone Number:__ ( )

Component Society (TDA Member Only):

Dr.
(Auxiliary Staff: Please provide name of Employer Dentist)

All checks should be made payable to the Tennessee Dental Association. Return the Exam Form and
your check or credit card information to:
Tennessee Dental Association, 660 Bakers Bridge Ave., Suite 300, Franklin, TN 37067
The form may be faxed to 615-628-0214 if using a credit card.
Credit Card Information (Use your TDA/Bank of America card, MasterCard or Visa ONLY):

Signature:

Card #: Exp. Date:

Three-digit CVV2 Code (on back of the card following the card number):

Name as it appears on the card:

Do not write in this space - for TDA Administration purposes only
(O Check #: O cC (O Paid w/doctor’s CC

89-4 « Anterior Repositioning Appliance Therapy for TMJ Disorders Answer Form




