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Abstract: (1) Background: Trismus clinically manifests as a reduction of the buccal opening and
restricted mouth opening due to different etiologies, but it is often associated with traumatic phe-
nomena. Several treatments have been proposed such as physiotherapy exercises, cryotherapy, laser
therapy, hyaluronic acid and platelet-rich fibrin infiltration, but the gold standard is represented by
drug therapy based on corticosteroids and NSAIDs, currently the most documented in the scientific
literature. Capacitive-resistive electric transfer (Cret) therapy is used to treat musculoskeletal in-
juries. Cret is a non-invasive electrothermal treatment classified as deep thermo-therapy. (2) Patient:
We would like to document a case of particularly traumatic trismus in a 12-year-old patient, not
responsive to previous pharmacological therapy and treated with a radiofrequency device called
Velvet temporomandibular joint (TMJ). Five capacitive and resistive diathermy sessions with the
device were performed. The first four sessions were performed every 4 days and the fifth after 5 days.
(3) Result: The maximum opening of the mouth was 10 mm at the initial stage and 38 mm at the end
of the six sessions. Pain regressed after the second appointment. (4) Conclusions: Clinical studies
with a good number of samples need to be conducted to evaluate the effectiveness of this device
which has proved to be an excellent treatment for this refractory case to conventional therapies.
Finally, it may be useful to define precise and replicable protocols to make this therapy suitable for
patients with TMJ disorders.
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1. Introduction

Trismus has a Greek etymology (its meaning is in fact “grind”) and refers to a reduced
opening of the oral cavity. It is typically caused by a contracture of the chewing muscles.
Initially described as a tetanic condition, today it is recognized as a multifactorial etiol-
ogy [1]. It can be unilateral or bilateral. In most cases, trismus resolves within a limited
time, usually within two weeks. However, it can also be permanent. This pathological
condition can limit several functions including swallowing, speaking and chewing [2,3].
This condition is often associated with inflammatory, neoplasms, arthritic disease and
traumatic phenomena, including extractive surgery of the lower third molars, but it can
be associated more generally with an excessive opening of the mouth [4]. Other factors
that can lead to trismus are radiotherapy (oral mucositis) and the apposition of collagen
fibers between muscle tissues in patients with submucosal fibrosis [5,6]. Several therapies
have been proposed to treat this phenomenon: physiotherapy exercises, cryotherapy, laser
therapy [7–9], hyaluronic acid [4] and platelet-rich fibrin infiltration [10]. Particularly,
regarding the efficacy of cryotherapy, a recent systematic review suggests that it may have
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a small additional benefit in reducing pain after surgical avulsion of third molars but is not
effective on facial swelling and trismus [7]. Gondivkar et al. highlight that laser therapy
can be useful for relieving trismus related to oral submucous fibrosis despite a great hetero-
geneity of the parameters used in the literature [9]. Drug therapy based on corticosteroids
and NSAIDs is currently the most documented in the scientific literature [11]. Another
temporomandibular disorder that must be included in the differential diagnosis is closed
lock. In fact, in this case there is also pain in the joint and masticatory muscles and reduced
opening of the oral cavity, generally below 35 mm. What occurs is the displacement of
the articular disc, most frequently in the antero-medial direction, without reduction [12].
Depending on the duration, closed block can be classified into chronic and acute. An
interesting clinical aspect that should not be underestimated is that a limited number of
patients have no clinical symptoms. This is due to a multifactorial etiology in which many
other factors may predominate (size of the condyle head, glenoid fossa depth, eminence
inclination) and inhibit symptoms [13].

Capacitive-resistive electrical transfer therapy (Cret) is used for musculoskeletal dis-
eases. In particular, Cret is a non-invasive electrothermal treatment classified as deep heat
therapy. Cret emits electric currents with radiofrequency between 300 kHz and 1.2 MHz.
This causes overheating of the deep muscles so as to cause an increase in hemoglobin
saturation, temperature, deep and superficial blood flow, cellular mitosis, vasodilation and
elimination of exudative fluids. [14]. This type of treatment was successfully proposed for
muscular problems in various body areas [15,16] but has never been documented for the
treatment of trismus.

The aim of this work is to report a case of particular traumatic trismus which was
unresponsive to previous pharmacological therapy and treated with a radiofrequency
device called Velvet TMJ.

2. Case Presentation

A 12-year-old Caucasian patient came to our observation for a condition of severe
inflammation and post-traumatic trismus. The anamnesis does not show any comorbidities,
the patient is healthy and there are no pathologies in the family that may have influenced
the disease for which the patient came in the first visit.

He reported the onset of severe constant bilateral pain in the TMJ, ears and face through-
out the day and night. Even with pharmacological treatment (NSAIDs, steroids therapy,
muscle relaxants) and several referrals, the pain had never regressed. Particularly, the drug
therapy administered consisted of valium (5 drops, two or three times a day), methylpred-
nisolone and triamcinolone (4 tablets a day) and ibuprofen 600 mg (2 tablets a day).

While under clinical observation we found an extremely reduced masticatory function
with a mouth opening of about 1 cm (Figure 1a). A condition of subluxation of the condyle
of the TMJ and a significant bilateral contracture of the masseters were diagnosed. An X-ray
and ultrasound evaluation were prescribed. The latter report stated “The investigation
bilaterally highlighted a modest thickening of the muscle-tendon bundle of the masseter
and an inhomogeneous hypoechoic echo structure. Phlogosis of the temporomandibular
ligament on the right and hypoechoicity of the meniscal cartilage as in the initial condition
of meniscosis”. As far as the etiology of the trismus is concerned, it is likely that it originated
from an overload of the masticatory muscles, facilitated by the dento-skeletal class II and
deep bite of the patient. Pain was assessed on the VAS scale, initially constant and equal
to 10, slightly lower after taking non-steroidal anti-inflammatory drugs. The patient also
reported ear pain, tightness and tension-type pain.
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Figure 1. (a) Initial condition characterized by an extremely reduced masticatory function with a
mouth opening of about 1 cm. (b) Application of cream with 80% aloe on face and neck and treatment
with a dedicated intraoral handpiece (Velvet TMJ, Città di Castello, Italy).

We chose to avoid any other pharmacological or surgical therapy and to try to treat the
condition with radiofrequency. Therefore, our aim was to evaluate the therapeutic outcomes
of temporomandibular disorders treated with the radiofrequency device. Five capacitive
and resistive diathermy sessions with Velvet TMJ were performed. The first four sessions
were performed every 4 days and the fifth after 5 days. Each session lasted 14 min. A cream
with 80% aloe was applied to the face and neck before treatment with a dedicated intraoral
handpiece (Velvet TMJ, Città di Castello, Italy) (Figure 1b). The parameters used in the
first appointment were: biostimulation with application of monopolar capacitive technique
software muscle hypotonia, at 20% power for 6 min; biostimulation with application of
bipolar resistive technique bursitis software, 7% power, 4 min; biostimulation with bipolar
resistive technique software contractures software, 7% power, 4 min.

3. Results

After the first session we could see a significant improvement (Figure 2a). In the
second, third and fourth sessions the power was reduced, respectively, to 15%, 6% and 6%.
The mouth opening immediately after the second session was 2.5 cm (Figure 2b), which
became 3.8 cm on completion of the appointments (Figure 3a–d). The pain disappeared
after the second session. A new ultrasound evaluation was prescribed, and healing was
noticed. Post-treatment pain assessed using the Visual Analogue Scale (VAS) scale showed
a significant reduction, equal to 3. After six months of follow-up, the patient has a good
mouth opening, has no functional limitations and does not apply any restrictions on hard
or chewy foods.
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Figure 2. (a) Clinical evaluation after the first appointment. (b) Clinical evaluation after the second
session.
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4. Discussion

The treatment options currently available for trismus are aimed at improving mus-
cular hypofunction. In the literature, the most recommended physiotherapy exercises are
stretching consisting of opening, lateral excursion and closing for 5 min approximately
every 3–4 h. Active and passive stretching exercises executed with the aid of different types
of therapeutic devices, such as TheraBite apparatus, Dynasplint tools and dynamic bite
openers, are usually recommended for supporting the patient affected by trismus in order
to improve compliance. Similarly, chewing gum is a trick to promote lateral movement of
the temporomandibular joint [17]. The TheraBite device has numerous contraindications:
jawbone fractures, bone infection and necrosis. The guidelines suggest the discontinuation
of the use of the device in case of severe maxillary pain during the oral cavity opening
exercises. In addition, the short-lived, high-torque passive elongation of the device can
cause significant iatrogenic damage [18]. No significant effects in terms of mouth open-
ing were found for the stretching devices. Additionally, a greater number of follow-up
checks are needed in a short time, so that patients are better followed, both to motivate
and to guide them to a better quality of the exercises to be performed. Other problems
are related to pain during exercises, no perceived improvement and fitting issues with
the stretching device [19]. Drugs used for the treatment of trismus are non-steroidal anti-
inflammatory drugs such as diclofenac and ibuprofen, systemic or submucosal injection
of corticosteroids such as dexamethasone and methylprednisolone and opioid analgesics
such as tramadol [20,21]. Dexamethasone, compared to other drugs, has a half-life between
36 and 54 h; therefore, it is crucial to exploit this time frame to have better performance.
Another factor regards the doses used: the dose of dexamethasone administered in the
present study was 4 mg, unlike the other ones who administered 8 mg [22,23]. However,
there is no direct scientific evidence available and the results are not conclusive due to
the heterogeneity and the research methodology carried out [21]. Dexamethasone, like all
corticosteroid drugs, causes an increase in blood sugar; therefore, patients with diabetes
should be excluded from this research [24]. There is low quality evidence in the scientific
literature that submucosal dexamethasone reduced trismus. These studies however are not
totally reliable [25] on account of the bias because there was no double blind of the results
for the patients on the evaluation of the presence of the trismus (for example, in the method
for determining maximum mouth opening or clinical diversity among patients). There is
no evidence that a single administration of dexamethasone increased the risk of local and
systemic septic complications or delayed surgical site repairs. The only noteworthy aspect
is the significant increase in blood glucose in the first 12 h after surgery [25]. The main
long-term side effects of NSAIDs involve the gastrointestinal, renal and cardiovascular
systems. Limited intake generally does not cause adverse effects; for this reason, they are
not recommended over a long period of time [11].

Cryotherapy consists of the application of cold for therapeutic purposes and is com-
monly used for the management of acute musculoskeletal injuries and swelling after
orthopedic surgery. The cold applied to the skin and subcutaneous tissue leads to vasocon-
striction, decreasing the excitability of peripheral nerve fibers and lessens the metabolic
rate which diminishes the inflammatory response. There are two treatment modalities for
cryotherapy: continuous (applied for a definite time and then removed) or intermittent
(applied for a shorter time and reapplied several times during the treatment period) [26].

Cryotherapy determines a sudden cooling of the external tissues; however, the surface
skin temperature is an unreliable predictor of the deeper temperature (i.e., the intramuscular
one). In addition, the possible quantity of adipose tissue can significantly influence the
detection of the intramuscular temperature. Furthermore, the deep tissues undergo a
gradual decrease in temperature as heat is transferred by conduction to raise that of the
more superficial tissues undergoing cryotherapy. Therefore, the short-term duration of
cryotherapy treatment for trismus and post-surgical edema may not be sufficient [7].

Numerous studies in the literature suggests that cryotherapy it is not effective in cases
of trismus. Due to the heterogeneity of the study data, effective standardized protocols
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for the treatment of trismus with cryotherapy are absent. There are conflicting opinions
on the methods of cold application (thermogel wrapped in a disposable cloth, bilateral
facial ice packs, ice cubes enclosed in a plastic bag and wrapped in a cloth) and duration of
therapy (continuous or intermittent). The choice of cryotherapy modality and the intervals
of application after wisdom teeth extraction are important, but in the literature, they are
poorly described [7,27].

Low-level laser therapy (LLLT) has several effects on tissues: the activation of both
local microcirculation and cellular metabolism, producing anti-inflammatory and regener-
ative effects. LLLT also has an anti-edematous and pain relief effect due to an increased
number and diameter of lymph vessels and a decreased blood vessel permeability. At a
molecular level, LLLT can increase protein absorption by activating macrophages, mod-
ifying hydrostatic and intracapillary pressure and inducing the absorption of interstitial
fluids with a consequent reduction of edema [28]. However, laser therapy results are of
moderate clinical importance for patients affected by trismus; it has been used for mini-
mizing mouth opening reduction, but only a very small number of patients undergo this
type of therapy [29]. However, due to the heterogeneity of the parameters of the devices
described in the literature, there is a high risk of bias and limited evidence to demonstrate
its certain efficacy. For this, more well-designed randomized controlled trials with larger
sample sizes are needed to provide more reliable recommendations [30].

Since the 1990s, hyaluronic acid has been used for its analgesic properties, because it
induces greater intra-articular lubrication, especially in the knee and ankle.

Hyaluronic acid is used in dentistry as an anti-inflammatory and antioxidant substance
used after tooth extraction to reduce pain, edema and trismus. Compared to a placebo
or to no treatment, hyaluronic acid has been shown to promote a lower inflammatory
response. This justifies the reduced amount of pain and a faster healing of the edema
due to its hydrophilic nature and its osmotic activity (which promotes the elimination of
prostaglandins and metalloproteinases). However, hyaluronic acid has no effect on trismus.
There is no clear and univocal support or statistically significant results in the literature to
indicate that the application of hyaluronic acid may reduce pain and trismus and there are
no studies with long-term follow-ups and a large sample of patients [4,31].

Platelet-Rich Fibrin (PRF) infiltration is a concentrate obtained from the patient’s own
blood. PRF modulates immunological and tissue repair processes, as it contains growth
factors and other types of cytokines (such as platelet-derived growth factor, transforming
growth factor beta and insulin-like growth factor). The PRF derives from the slow, gradual
polymerization occurring during centrifugation [32]. The literature shows that PRF can
be useful for reducing pain and swelling after surgical procedures but there are no clear
beneficial effects of PRF on trismus. Again, future studies with larger samples and longer
follow-up periods are needed to evaluate the efficacy of PRF [33,34]. Cret devices provide
radiofrequency energy that passes between an active and a passive electrode to generate
therapeutic effects on the body. The Cret device firstly increases the temperature of the
tissue and, thus, soft tissue extensibility and muscle flexibility and reduces muscle tension
and spasms. Secondly, as the temperature of the tissue increases, vasodilation occurs [14].
The result is an improvement in general blood circulation which produces an influx of
nutrients, thus promoting tissue repair and healing. Furthermore, as circulation improves,
the hypoxic conditions in damaged tissues are reversed; this stops the production and
release of molecules that activate pain signals, reducing pain, spasms, joint contractures
and tissue fibrosis [15]. The Cret device provides thermal and non-thermal effects. The
ionization of the tissue molecules causes physiological oscillations which create vibratory
energy. Part of this energy leads to the production of endogenous heat in the tissues. This
leads to vascularization in the tissues and eventually, with the rise in temperature, to
hyperactivation [14,35]. Some of the energy is used to directly increase cellular metabolism
and increase the synthesis of adenosine triphosphate (ATP) and adenosine diphosphate
(ADP) that affects the cell membrane and receptors. This improves cell regeneration and
modulates pain sensations. The relationship between thermal and non-thermal effects
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depends on the electrical properties of specific tissues and the condition of these tissues.
Cret treatments can therefore be very selective [36]. Cret devices can stimulate metabolism
and lymphatic drainage improving tissue oxygenation and metabolism and are suitable
for acute inflammatory processes and sub-acute healing processes. Furthermore, these
devices increase hemodynamic flow, vasodilation and reduce tissue tension; they increase
tissue compliance and are useful for chronic processes, repair and regeneration [36]. In
the literature, Cret devices have been shown to increase cell proliferation in the common
extensor tendon and radiohumeral capsule in living subjects and to increase flexibility of
the quadricep muscles in human athletes [37].

Cret therapy is also involved in the stimulation of molecules for collagen synthesis
and release fibroblast proliferation and affects markers closely related to collagenogenesis
and fibrillogenesis and the biomarkers involved in processes such as skin aging or wound
healing and regeneration [38].

These biomarkers of electrically induced overexpression in muscle cells could inter-
vene in the processes of cell migration, contraction of the extracellular matrix, collageno-
genesis and fibryllogenesis, essential for tissue repair using Cret therapies. Although
promising results have been shown in the literature, long-term Cret effects on factors
involved in the regulation of fibrillogenesis and connective tissue regeneration should be
further investigated to understand the phenomena underlying the electrically induced
cellular responses [39]. In our study, radiofrequency was used to treat trismus that had not
yet healed after other drug therapies. The patient, at present, well after six months, has not
had relapses or clinical worsening. For this reason, it could be useful to define precise and
replicable protocols to make this therapy more easily performed on an outpatient basis. The
great advantage is the absence of side effects, often present after taking the drug therapies
that are prescribed in these cases. This is particularly important in patients taking other
medications for other conditions.

5. Conclusions

Clinical studies with a good number of samples need to be conducted to evaluate the
effectiveness of this device which has proved to be an excellent treatment for this refractory
case to conventional therapies. Therefore, this study has highlighted the uniqueness
and validity of this alternative treatment, which could be a valid therapeutic aid for
temporomandibular disorders.
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