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ABSTRACT

Aim: This study sought to assess the effectiveness of using bone marrow con-
centrate injections to treat advanced internal derangement of the Temporomandibular
Joint (TMJ). Subjects and methods: Ten patients diagnosed with advanced internal
derangement of the TMJ were included in this retrospective analysis. All ten patients
underwent treatment with bone marrow concentrate injections. The post-treatment
effectiveness was assessed by monitoring the patients for six months. Additionally,
MRI scans were used to evaluate the outcome at the end of the follow-up period.
Results: The use of bone marrow concentrate injections for treating advanced in-
ternal derangement of the TMJ led to significant reductions in pain and notable im-
provements in maximum interincisal opening after the six-month observation period.
Conclusion: Injecting bone marrow concentrate into the TMJ proves to be a depend-
able and technically feasible approach for managing advanced internal derangement of

the Temporomandibular Joint.

INTRODUCTION

Disruption of the temporomandibular joint’s internal alignment
is a common problem encountered in temporomandibular disorders.
This condition, known as “disc displacement,” involves an abnormal
positioning of the disc relative to the mandibular condyle and the
glenoid fossa. When the disc is displaced from its normal position, it
can cause bones to come into direct contact, leading to heightened joint
degradation and consequent discomfort.”

The most common type of TMJ disorder involves the displacement of
the articular disc within the TMJ, followed by progressive degenerative
alterations in the joint, which could eventually lead to osteoarthritis.*

Recent progress in stem cell-based therapies and tissue engineering
hasintroduced fresh possibilities for mitigating symptoms and potentially
replacing impaired tissue in TMJ disorder treatment. These stem cells
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play a role in promoting healing, diminishing
inflammation, and participating in the repair of
damaged tissue. Furthermore, mesenchymal stem
(MSCs) demonstrate
abilities, regulating the activation of natural killer
cells, macrophages, and T and B lymphocytes.

cells immune-modulating

This imparts beneficial anti-inflammatory and anti-
fibrotic properties to MSCs, thereby amplifying
their therapeutic effectiveness.®!'"

Studies have shown that stem cells cultured
from bone marrow, and prepared with osteogenic
and chondrogenic media, can produce bone-like
and cartilage-like formations in laboratory settings.
These structures replicate the characteristics of joint-
like tissues when implanted into the affected region.
Several clinical trials have suggested utilizing these
methods to tackle internal derangement by directly
injecting stem cells into the synovial fluid within the
joint.

To enhance the concentration of collected bone
marrow, a centrifugation process employing a
separating medium can be employed. This process
concentrates the layer containing mononuclear
cells, thereby augmenting the quantity of MSCs
compared to the initial baseline level. 2

Hence, the aim of this research was to evaluate
the effects of injecting a bone marrow concentrate
into the superior space of the temporomandibular
joint as a therapeutic approach for advanced
internal derangement, particularly focusing on disc
displacement without reduction.

MATERIAL AND METHODS
Study Setting:
This investigation was conducted at the

Department of Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Al-Azhar University
(Assiut), to address Temporomandibular Joint
advanced internal derangement in patients seeking
treatment.
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Study Design:

Asamplesize of 10 patients was determined forthe
study. Patients diagnosed with internal derangement
without reduction based on clinical and radiographic
assessments were included. Ethical approval from
the Al-Azhar University (Assiut) ethical committee
was obtained, and informed consent, including
consent for photography and video recording, was
obtained from all patients. Preoperative Magnetic
Resonance Imaging (MRI) scans were conducted,
and all patients were subjected to the same treatment
protocol, using identical materials, techniques, and

performed by the same operator.

Inclusion criteria:

e Patients with MRI evidence of disc displacement

without reduction in the open mouth position.

* Patients exhibiting clinical signs and symptoms
of disc displacement, including limited mouth
opening, temporomandibular joint pain during
jaw movements, joint sounds (clicking), and

anhedonia (inability to enjoy life).

e Patients without systemic conditions that could

affect treatment.

e Patients with both anterior and posterior occlusion.

Exclusion criteria:

e Patients with non-inflammatory temporoman-
dibular joint conditions (fracture, joint ankylo-

sis, tumors, etc.).
e Patients with oral or paraoral habits.
e Completely edentulous patients.

e Patients with severe malocclusion or occlusal

canting.

e Patients with a history of previous TMJ surgery.
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Upon enrollment, all patients underwent the same
clinical and radiographic assessments, including:

e Extraoral examination for head and neck,
including lymph nodes and facial deformities.

e Pre-treatment pain assessment using a visual
analogue scale (VAS).

e Measurement of maximal mouth opening with
a digital caliper.

e Evaluation of joint sounds (clicking or

crepitation) preoperatively with a stethoscope.

e Preoperative cone-beam computed tomography
(CBCT) for osseous disorder exclusion, and
MRI to confirm diagnosis and document disc
position before arthrocentesis.

Surgical procedures

The surgeries were conducted under general
anesthesia by a single experienced surgeon. The
patient was positioned ideally either in a supine or
reclined position, with the head turned away from
the injection site. Lavage was carried out using
Ringer’s lactate solution. Initially, a single-needle
technique was utilized to administer Ringer’s
lactate solution while the patient’s mouth was
open, creating negative pressure to expand the joint
cavity. Subsequently, a second needle was inserted,
and the joint was flushed with 160ml of Ringer’s
lactate using two plastic syringes, each containing
20ml; one syringe served as the inflow needle, and
the other as the outflow needle (Fig. 1).

Subsequently, bone marrow aspirate from the
iliac crest was primarily collected (see fig. 2). A
gauge 13 bone marrow trocar was used to make a
puncture, penetrating the anterior superior iliac spine
with a watch wind movement. Twenty milliliters
of bone marrow aspirate was collected in a 50 ml
syringe treated with heparin. Minor repositioning of
the trocar was performed after every 10 ml to access
various regions of cancellous bone marrow through
the same cortical access hole.

Fig. (1) Lavage performed for the patients using Ringer’s
lactate solution

Fig. (2) Iliac crest bone marrow aspirate

The aspirate was subsequently diluted, with 1ml
of diluent for every Sml of aspirate, using either
saline or Ringer lactate. This mixture was then
carefully layered very slowly onto lymphocyte
separating medium (Pancoll® Paque Plus, PAN
Biotech, Buckinghamshire, UK) in a silicon Falcon
tube, ensuring that the two solutions were not
mixed. Specifically, 6 ml of diluted aspirate was
layered onto 3 ml of Pancoll in the tube (Fig 3).

Next, the mixture was centrifuged at 2000rpm for
20 minutes at room temperature using a multi-speed
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4000rpm vertical rotor. The upper layer, consisting
of plasma and platelets, was then collected using a
sterile pipette. Subsequently, the mononuclear cell
layer was carefully transferred to a sterile tube and
centrifuged at 2000 rpm for 10 minutes (Fig. 4). The
supernatant was then removed, and the cell pellet
was resuspended in 3 ml of the previously obtained
platelet-poor plasma before being injected into the
superior joint space (Fig. 5).

Fig. (5) Cell pellet was resuspended in 2 ml of the previously
obtained platelet poor plasma and injected in the joint
space.

RESULTS

The study enrolled a total of 10 patients, com-
prising 3 males and 7 females, with an average age
of 26.9+9 43 years at the time of the procedure. The
maximum mouth opening of the patients was as-
sessed over a six-month follow-up period. The pre-
operative mean * standard deviation measurement
was 23.7+£3.83. After one month, it increased to

Fig. (3) The bone marrow aspirate with Ficoll then centrifuged

at 2000 rpm for 20 minutes at room temperature using . .
a multi-speed 4000 rpm vertical rotor 30.7+£3.97. At three months, it further improved to

34.7+£2.83, and finally, after six months, it reached
39.4+2.46 (see Fig. 6). These findings indicate a
notable decrease in pain levels, with a significant
improvement observed at each follow-up interval.

a Maximum Mouth Opening N

- /

Fig. (4) Cell isolate was then washed using balanced salt ~ Fig-(6) .(Doll}mn chart showir}g mean maximum mouth opening
solution and centrifuged at 2000 rpm for 10 min in different observation times
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Patients’ pain levels were assessed over a six-
month follow-up period. The preoperative mean =+
standard deviation was 8.3+1.16. After one month,
it decreased to 6.00+0.82. At three months, it further
decreased to 3.6+0.7, and finally, after six months, it
reached 1.7+0.95. These results indicate a significant
reduction in pain levels, with a noticeable decrease
observed at each follow-up interval.

The size of patients’ condyles was evaluated over
a six-month follow-up period. The preoperative
mean + standard deviation was 5.39+1.06. After
six months, it was 5.41+1.07. Patients exhibited
a slight or no increase in condylar size after six
months, although this change was not statistically
significant.

The interarticular space of patients was assessed
over a six-month follow-up period, comparing
preoperative measurements to those taken after six
months. The preoperative mean =+ standard deviation
was 3.00+0.69. After six months, it was 3.08+0.76.
The interarticular space showed no change after six
months.

DISCUSSION

Nonsurgical methods are typically effective in
improving TMJ internal derangement. Painless
clicking usually doesn’t require treatment. However,
for moderate to severe persistent pain or dysfunction
that doesn’t respond to conservative treatments,
surgery is recommended. Surgical options include
arthrocentesis and arthroscopy. Arthrocentesis is
preferred for cases of disc displacement due to its
minimally invasive nature, especially with recent
technological advancements. *'¥)

The most common TMJ disorder is disc
displacement without reduction, which, if left
untreated, can result in joint degeneration and
osteoarthritis. Prompt diagnosis and intervention
are essential to prevent complications and improve
the quality of life for individuals affected by this
condition. **

Recent advancements in stem cell therapies and
tissue engineering have provided new avenues for
addressing TMJ disorders. Stem cells play a crucial
role in promoting healing, reducing inflammation,
and potentially repairing damaged tissue. Addition-
ally, mesenchymal stem cells (MSCs) have been
found to possess immunosuppressive properties,
modulating different types of immune cells and
thereby enhancing their anti-inflammatory and tis-
sue-repairing capabilities. 1D

Studies have shown that bone marrow-
derived stem cells, when cultured and prepared
with specialized growth media to stimulate bone
and cartilage formation, can generate structures
resembling bone and cartilage within environments
similar to joints. Clinical trials have investigated
the application of these methods, including intra-
articular injections to deliver stem cells directly into
the synovial fluid, for treating internal derangement

in TMJ disorders. 1318

The research findings suggest that the presence
of mesenchymal stem cells (MSCs) with chondro-
genic differentiation capabilities is relatively low in
marrow concentrates. However, isolated bone mar-
row nucleated cells implanted into degenerated hu-
man peripheral joints have shown promise for joint
repair. Despite significant increases in condylar
size, it’s important to note that the study did not ob-
serve evidence of cartilage regeneration during the
6-month MRI assessment. Several studies suggest
that repairing or regenerating cartilage tissue in the
joint can be a gradual process that may extend be-
yond the 6-month follow-up period. This indicates
that while the interventions had positive effects on
the joint’s structure, complete cartilage regeneration
may require a longer timeframe than the 6-month
observation period provided in the study. 12

The study results revealed a notable enhance-
ment in maximum interincisal opening (MIO)
throughout the 6-month observation period fol-
lowing Bone Marrow Concentrate injection. MIO
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showed consistent improvement post-procedure,
with significantly better scores recorded at all
subsequent follow-up stages. Notably, there was
a significant disparity in values between the two
groups at the 6-month mark. This improvement in
MIO is consistent with the overarching objective
of TMI disorder treatments, which seek to restore
normal jaw function. The significant improvements
observed following Bone Marrow Concentrate In-
jection suggest a favorable impact on the joint’s
functional capacity. This finding is also consistent
with prior research indicating substantial enhance-
ment in MIO post-treatment. 122

Moreover, the study evaluated pain perception,
considering that improvement in pain perception
is especially vital given the association of TMJ
disorders with chronic pain and discomfort in
the jaw region, which significantly impacts an
individual’s quality of life. Effectively managing
pain is a primary objective in treating TMJ
disorders, and the study’s findings suggest that bone
marrow concentrate injections could be efficacious
in accomplishing this goal. 122

Age may indeed influence treatment outcomes,
but in this study, clinically equal improvements
in mouth opening and pain scores were observed
across all age groups. While previous studies have
indicated that the regenerative potential of stem
cells may decline with age, potentially impacting
treatment responses, this field of research is still
developing. Further investigations are necessary
to elucidate the connection between age and the
efficacy of bone marrow concentrate injection for
TM]J disorders. 122

One limitation of the study is the complexity
of the separation technique. The process of
isolating and concentrating stem cells from bone
marrow aspirate can be technically challenging.
Additionally, bone marrow contains diverse cell
types, and the concentration of stem cells may
vary among individuals. Obtaining an adequate
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number of viable stem cells from the bone marrow
aspirate for therapeutic purposes might be difficult,
especially in patients with low stem cell yield.

CONCLUSION

In conclusion, injecting bone marrow concen-
trate into the TMJ proves to be a dependable and
technically feasible alternative method for treating
advanced internal derangement of the Temporo-
mandibular Joint (TMJ). Moreover, this technique
shortens the treatment duration to just 6 months
from the initiation of surgery. Injecting bone mar-
row concentrate into the TMJ is anticipated to de-
liver anti-inflammatory effects, alleviate pain, and
improve joint lubrication. Additionally, bone mar-
row holds the potential to provide long-term advan-
tages, as the injected cells can persist in promoting
tissue repair and regeneration over time.

RECOMMENDATIONS

Further research is warranted to validate the
findings of this study. More extensive studies
with larger sample sizes and longer follow-up
periods would contribute to establishing the long-
term effectiveness and safety of Bone Marrow
Concentrate injection for TMJ derangement.

Clinicians should exercise caution and carefully
assess each patient’s medical history, severity
of condition, and other relevant factors before
considering stem cell therapy. Patient selection is
paramount to ensure that stem cell injections are
suitable and safe for the individual’s particular
circumstances.
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