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Abstract. - OBJECTIVE: This study aimed
to evaluate the effect of dextrose prolother-
apy in treating internal derangement of the
temporomandibular joint.

PATIENTS AND METHODS: A total of 20 pa-
tients with temporomandibular joint internal de-
rangement were enrolled in the study. The diag-
nosis of internal derangement was confirmed by
magnetic resonance imaging (MRI). The posteri-
or and anterior disc attachment, as well as the
most tender part of the masseter muscle, were
injected with 12.5% dextrose. Pain, maximum
mouth opening, clicking, and deviation were as-
sessed immediately before treatment, as well as
at 2-, 4-, and 12- weeks post-treatment.

RESULTS: There was a significant improve-
ment in the four clinical variables at the three-
time intervals. Pain at two weeks was reduced by
60% (6 vs. 3.75) and by 200% (6 vs. 1.9) at 4 weeks.
The maximum mouth opening was increased by
6.4 mm at 2 weeks and 7.85 mm at 4 weeks.

The percentage of patients with clicking de-
creased from 70%, preoperatively- to 50% at 2
weeks, 15% at 4 weeks, and 5% at 12 weeks. The
ratio of patients with deviation was decreased
from 80% preoperatively to 35% at 2 weeks, 15%
at 4 weeks, and 5% at 12 weeks.

CONCLUSIONS: Prolotherapy is a safe and
effective treatment for alleviating the symp-
toms of internal derangement of the tem-
poromandibular joint.
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Introduction

The temporomandibular joint (TMJ) is a com-
pound synovial joint comprising the glenoid fossa
of temporal bone and mandibular condyle with an
intervening articular disc. The main function of the
articular disc, a structure made of dense fibrous
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connective tissue, is to promote joint mobility
and enable more complicated movements. In a
normal TMJ, the disc is situated over the head of
the condyle (at the 12 o’clock position) with the
posterior band positioned superior to the condyle
and the intermediate zone seated superior-ante-
rior to the condyle (at the 1 o’clock position). On
mouth opening, the disc-condyle assembly tran-
slates anteriorly, although the condyle also rotates
forwards, the disc relatively rotates in a backward
direction over the condyle'.

The term internal derangement of the tempo-
romandibular joint (TMJ) indicates an abnormal
relationship between the disc, the condyle, and the
articular eminence that constrains proper joint fun-
ction. Firstly, the term “internal derangement” was
used in 1814 to refer to a specific localized mechani-
cal disturbance in a joint. Later, it was more explicit-
ly used to refer to the displacement of the TMJ disc,
most commonly in the anteromedial direction?.

The disc displacement could be with or without
reduction. In disc displacement with reduction, the
disc is displaced anterior to the condylar head and re-
mains in this position as long as the mouth is closed.
Upon mouth opening, the disc regains its position on
the condylar head. The movement of the disc onto
and off the condylar head may lead to a clicking
sound. In disc displacement without reduction, the
articular disc does not reduce, hindering condylar
movement, and resulting in limited opening®.

The precise source of internal derangements
is not clear; however, it is a complex disorder
likely caused by a combination of micro- or ma-
cro-trauma, parafunctional behavior, laxity of the
joint’s soft tissues, and alterations in the synovial
fluid’s composition*. The aims of the internal
derangement treatment include alleviating pain,
reducing or eliminating joint noises, increasing
the degree of mouth opening, and consequently
restoring normal TMJ function. Soft diet, behavior
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adjustment, analgesics, occlusal splints, intra-ar-
ticular injections, physiotherapy, arthrocentesis,
arthroscopy, and open joint surgery are the most
common therapeutic techniques’.

Injecting a nonpharmacological irritant solu-
tion, such as dextrose, into the area of the tendons
or ligaments is known as prolotherapy, which is
also known as regenerative injection therapy. It is
hypothesized that this procedure elicits a nonin-
flammatory or inflammatory process that ultima-
tely leads to the deposition of new collagen fibers
that strengthen lax tendons or ligaments and possi-
bly encourage the release of local growth factors®.

Different substances have been utilized for
prolotherapy, but hypertonic dextrose is the most
commonly utilized solution since it is affordable,
accessible, and safe to inject”. Dextrose solution
has been used at various concentrations ranging
from 10% to 50%%°. The superior joint space and
pericapsular soft tissues are usually injected du-
ring traditional prolotherapy of the TMJ'™.

Patients and Methods

This is a prospective clinical study conducted
on 20 patients with clinical symptoms of internal
derangement of the temporomandibular joints.
The study was conducted at the Department
of Maxillofacial Surgery of a university tea-
ching hospital over a period of 2 years (August
2020-August 2022). The study was accepted by
the institutional ethical committee and conducted
in accordance with the ethical standards of the
Helsinki Declaration (1964 and its 7 revision in
2013) regarding human experimental study. The
purpose of the study was explained to the patients
and written informed consent for participation in
the study was obtained.

The diagnostic clinical criteria of internal de-
rangement of the temporomandibular joints are the
presence of one or more of the following observa-
tions in one or both temporomandibular joints: pain,
audible clicking, restricted mouth opening (less
than 35 mm) and mandibular deviation on opening.
The disc displacement was confirmed by sagittal
magnetic resonance imaging (MRI) (Figure 1).

The following observations were registered
before prolotherapy, and at 4-,8-, and 12- weeks
after therapy.

1. Pain in the TMIJ: the pain was recorded by
the patient on a numerical scale value from
0 to 10, where 0 indicates no pain and 10 is
the most severe pain.
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2. Maximum mouth opening was recorded
using a millimeter ruler placed between the
incisal edges of the upper and lower incisors,
during unassisted maximum mouth opening.

3. Clicking of the TMI.

4. Deviation of the mandible upon opening.

The prolotherapy solution was prepared by
mixing 0.75 ml of 50% dextrose, 0.75 ml of
sterile distilled water, and 1.5 ml of 2% lido-
caine in a 3 ml syringe loaded with a 30-gauge
needle. The resulting prolotherapy solution was
12.5% dextrose. The patient was placed in a
semisupine position and the side of the face and
preauricular area were prepared with iodine
solution. Then a drape was placed.

The first injection site, which targeted the poste-
rior disc attachment, was made at a point approxi-
mately 5 mm anterior to the tragus. The patient
was instructed to open the mouth widely, which
was kept open by inserting a bite block between
the posterior teeth. The needle was directed me-
dially and slightly anteriorly to avoid perforation
of the ear. The needle was advanced to approxi-
mately 2 cm and 1 ml of the solution was delive-
red slowly after confirming negative aspiration.

The second injection site targeted the disc atta-
ched to the tendon of the upper lateral pterygoid
muscle. This was located by palpating the depres-
sion anterior to the condyle while the mouth was
closed. The needle was directed medially and
slightly anteriorly to its full or nearly full length,
and 1 ml of the solution was slightly injected.

The third injection site was at the insertion
of the masseter muscle into the zygomatic arch.

Figure 1. MRI showing anterior disc displacement in
closed mouth position.
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The patient was apprized to clench the teeth, and
1 ml of solution was deposited on the most rigid
portion of the muscle, which was also the most
tender (Figure 2).

Statistical Analysis

Data were analyzed using the Statistical Packa-
ge for Social Sciences version 25 (IBM Corp.,
Armonk, NY, USA). Comparison of the means of
pain score and maximum mouth opening was made
using ANOVA, and the frequency of clicking and
deviation was evaluated by the Chi-square test.
Statistical significance was considered at p <0.05.

Results

The 20 patients enrolled in the study comple-
ted the follow-up period. The mean age of the
patients was 34 (+18) years with an age range of
18-58 years. There were 12 females and 8 males,
with a female-to-male ratio of 1.5:1 (Table I).

The pain scores were significantly reduced du-
ring the three follow-up periods, compared to the
pretreatment scores. Pain was reduced by 60% (6
vs. 3.75) at two weeks and by 200% (6 vs. 1.9) at
4 weeks (Table II). There was also a statistically
significant improvement in maximum mouth ope-
ning. The mouth opening was increased by 6.4
mm at 2 weeks and 7.85 mm at 4 weeks (Table
III). The effect on the clicking sound of the tem-
poromandibular joint was statistically significant.
Preoperatively, the percentage of clicking patients
was 70%. This ratio was decreased after injection

Table I. Age and sex distribution of the sample.

Figure 2. The three injection sites in prolotherapy.

to 50% at 2 weeks, 15% at 4 weeks, and 5% at
12 weeks (Table IV). The effect on mandibular
deviation was also significant. The percentage of
patients with deviation decreased from 80% pre-
operatively to 35% at 2 weeks, 15% at 4 weeks,
and 5% at 12 weeks (Table V).

Discussion

The TMJ capsule and ligaments may be we-
akened due to various pathologies affecting the
TMJ, such as joint subluxations, disc displa-
cements, muscle spasms, and myofascial pain
dysfunction syndrome. Patients with disc di-
splacement usually complain of TMJ clicking,

Age range (years) Male Female Total
18-28 4 5 9
29-38 2 3 5
39-48 2 2 4
49-58 0 2 2
Total 8 12 20
Table II. Pain scores.
Pain score Pretreatment 2 weeks 4 weeks 12 weeks
No. 20 20 20 20
Mean 5.95 375 1.9 0.68
Median 6.0 4.0 2.0 1.0
SD 1.63 1.58 0.85 0.74
f-ratio value 65.00571
p-value <0.0001




M.R. Mohammed, S.A. Hamad, A.D. Al-Daeoody, A.A. Shehab, O.S. Ahmed

restricted mouth opening, pain during chewing
and at rest, restricted lateral movement away
from the affected side, and mandibular deviation
to the affected side during mouth opening.
Splints are the most commonly used conserva-
tive treatment. They permit free mandibular mo-
tion, reduce muscle spasms, inhibit full flexion of
elevator muscles, and allow cognitive awareness.
Recently, 3D splints have been shown to be su-
perior to conventional splints. Patients who use
this type of 3D splint report feeling more satisfied
because they are more aesthetically pleasing and
lighter than conventional splints and may have oc-
clusal contact points that are more precisely built!'.
A stable TM]J is defined as having both condy-
les in the most superior position within the glenoid
fossa with the articular disc in place and closely
related to the eminence and the condyle while the
upper and lower teeth are in maximum interdi-
gitation with even multiple contacts between the
teeth'?. Orthopedic TMJ instability is often asso-
ciated with pain in the cervicofacial region and
cervical instability. Adina et al”® found that kine-
siotherapy followed by rapid maxillary expansion

Table Ill. Maximum mouth opening (mm).

improved the function of cervical vertebrae and re-
duced cervicofacial pain within the first two weeks.

The patients selected for the present study com-
plained of the clinical signs and symptoms of TMJ
internal derangement. Although the clinical exa-
mination is useful in diagnosing patients with tem-
poromandibular disorders (TMD), the diagnostic
accuracy is questionable. Therefore, the clinical
diagnosis was confirmed by MRI findings. This
procedure agreed with that of Kumar et al** who re-
commended MRI for diagnosing disc displacement.

The most popular proliferant utilized in pro-
lotherapy is dextrose. It is inexpensive, readily
available, and safe. A wide variety of dextro-
se concentrations have been utilized, including
10%, 12.5%, 15%, and 25%. Dextrose concentra-
tions >10% have been shown to be effective, thus
12.5% dextrose was prepared for the present stu-
dy due to its inflammatory capacity. A dextrose
concentration of more than 10% works partly by
causing inflammation. Histopathological obser-
vations after an injection included hemorrhage,
inflammation, necrosis, and vascular alterations
in the ligaments and adjacent soft tissues". The

Maximum mouth opening Pretreatment 2 weeks 4 weeks 12 weeks
No. 20 20 20 20

Mean 323 38.7 40.15 41.05
Median 32 38.5 40 41.0

SD 4.89 2.07 1.19 0.86
Jf-ratio value 71.588

p-value <0.0001

Table IV. Clicking sounds of the temporomandibular joint.

Clicking Present No. (%) Absent No. (%) Total No. (%)
Preoperative 14 (70) 6 (30) 20 (100)
2 weeks 10 (50) 10 (50) 20 (100)
4 weeks 3 (15) 17 (85) 20 (100)
12 weeks 15 19 (95) 20 (100)

Chi-square test: df=3, = 28.18, p=0.000023.

Table V. Mandibular deviation on mouth opening.

Deviation on opening Present No. (%)

Absent No. (%) Total No. (%)

Preoperative 16 (80)
2 weeks 7 (35)
4 weeks 3 (15)
12 weeks 15

4 (20) 20 (100)
13 (65) 20 (100)
17 (85) 20 (100)
19 (95) 20 (100)

Chi-square test: df=3, ¥>=29.69, p=0.000002.
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inflammatory mediators also lead to the release
of growth factors and activation of fibroblasts,
which result in the formation of new collagen
fibers that strengthen the flaccid ligaments'®.

The present study showed a significant im-
provement in pain, clicking, mouth opening, and
deviation at 2 weeks after prolotherapy, as well
as after 4 and 12 weeks. Our findings are in ac-
cordance with those of Priyadarshini et al® who
also used a mixed solution of dextrose 50% (0.75
ml), lignocaine 2% with adrenaline (1.5 ml), and
bacteriostatic water (0.75 ml) for internal deran-
gement. They noted a significant improvement in
pain, clicking, and mouth opening; however, no
significant improvement in mandibular deviation
was noted. Zhou et al'® attempted auriculotem-
poral nerve block and dextrose prolotherapy in
exercise therapy for TMJ closed lock and pain at
rest and on mastication substantially decreased in
all patients and mandibular function and mouth
opening significantly improved at 2 weeks fol-
low-up. Hauser et al' treated patients with chro-
nic TMJ dysfunction using 15% dextrose, consi-
dering parameters such as pain, range of motion,
pharmacological therapy, depression, and patient
satisfaction; the results showed a reduction in
pain and an improvement in quality of life.

Louw et al'® evaluated three monthly intra-arti-
cular injections (20% dextrose/0.2% lidocaine or
0.2% lidocaine) in 42 participants (with 54 joints)
TMJ dysfunction and found a notable improve-
ment in pain, range of jaw motion, and mouth
opening compared with masked control injection
at 3 months; clinical improvements prevailed at
12 months. Refai reported that 91% of conse-
cutive patients had improvement after dextrose
injection for TMJ and Coémert Kili¢ and Giing-
ormiig”? reported 79% pain improvement with the
use of dextrose (79%). Ungor et al* injected 10%
dextrose in four injections at 6-week intervals for
patients with TMJ dislocation and tracked them for
6 months. They found that pain scores decreased
significantly and TMJ locking diminished in all
patients; however, maximum mouth opening and
clicking sounds showed no significant changes.

Prolotherapy has been shown by Dasukil et al*?
to improve quality-of-life functional limitations,
physical pain, psychological discomfort, physical
disability, psychological disability, social disabi-
lity, and handicap; and its beneficial effects persi-
sted two years after the termination of treatment.
Dasukil et al** studied 25 patients suffering from
various TMJ disorders and found that prolotherapy
reduced tenderness in the TMJ and masticatory

muscles with significant improvement in mouth
opening. The effect of the treatment in improving
clicking and deviation of TMJ was also found to
be statistically significant. The beneficial effect of
prolotherapy in TMJ hypermobility has also been
shown by Memes** and Taskesen and Cezairli®.

An in vitro study by Maclver and Tanelian®®
showed the analgesic mechanism of dextrose. No-
ciceptive C fibre firing rates rapidly increase in
hypoglycaemic environments before quickly re-
turning to normal after hypoglycemia is corrected.
The efficacy of dextrose injection for chronic pain
may be explained by ameliorating the relative peri-
neuronal hypoglycemia'®. Growth factors are rele-
ased in response to hypertonic dextrose solutions,
which then provoke fibroblast proliferation and
the development of stronger connective tissue?’.
Anterior disc displacement could be avoided by
strengthening the posterior disc attachment.

No complications were noted in the present
study. The reported complications of prolothe-
rapy are extremely rare, yet the possibility of
complications cannot be ruled out. The most
common complication reported in the literature is
allergy to solution. Dextrose being an extract of
corn, can cause allergic reactions in susceptible
individuals. Although rare, allergy to lidocaine
may occur. Few authors?®#’ have reported com-
plications involving prolotherapy. Shehata et al*®
noted temporary facial nerve paralysis in 9% of
patients and Jeelani et al* found an ipsilateral
posterior open bite following injection.

The weakness of this study is the absence of
a positive or negative control group, a relatively
small sample size, and a short follow-up period.
In addition, no post-injection MRI of the joint
was performed to correlate the clinical improve-
ment of symptoms with imaging changes in the
joint and disc position.

Conclusions

Prolotherapy is a safe, effective conservative tre-
atment for patients with internal derangement of the
TMJ. Prolotherapy has significantly alleviated joint
pain, and improved joint motion and clicking.
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