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ABSTRACT

Purpose: To evaluate effect of PRGF intra articular injection in patients with
internal derangement of TMJ using CT guided versus conventional puncture technique.
Materials and methods: Twenty patients with internal derangement without
improvement by conservative treatment were divided into two groups: Group I: ten
patients underwent arthrocentesis followed by PRGF injection using conventional
puncture by anatomical landmarks. Group II: ten patients underwent arthrocentesis
followed by PRGF injection using landmark and confirmed by CT. All patients were
assessed preoperatively and postoperatively at 1week, 3 and 6 months for pain level,
maximum interincisal opening, lateral, protrusive movements, joint tenderness and
disk position with MRI after 6 months. Results: In both groups, all clinical variables
showed statistical significant discrepancy postoperatively, the discrepancy between
both groups was not statistically significant and MRI showed no statistical significant
change in disc position. Conclusion: CT confirmed accurate position and depth within
TMJ upper compartment in different views, allowed correction with less puncture trials
and decreased learning curve of TMJ puncture but it is expensive, time consuming
and not available in clinics. Anatomical landmarks is easy and representable method

for TMJ puncture but blind technique and needs skill. Single injection of PRGF found

efficient in the treatment of internal derangement of TMJ.

INTRODUCTION

Internal derangement is the most common disorder of TMJ!2. It is an
intra articular condition which is a disturbance in the normal relationship
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between the articular disc of the TMJ, the articular
eminence and the condyle”. Patients often suffer
from pain, joint sounds, limitation in mouth opening
and deviation of the mandible toward the affected
side during opening®. Nonsurgical therapy as
soft diet, rest, heat, nonsteroidal antiinflammatory
drugs, muscle relaxants®, occulsal splints and
physical therapy can be used successfully with
most patients“. More invasive interventions such
as arthrocentesis, arthroscopy'”, disc repositioning,
discectomy and modified condylotomy® may need
to patients who do not respond to nonsurgical
therapy.

Arthrocentesis is less invasive procedure®”
that consists of washing the upper compartment
of the TMJ® with physiological saline or Ringer’s
lactate”” to release adhesions and remove intra
articular inflammatory mediators”. There are
different landmarks used for the entry of the needles
for TMJ arthrocentesis: Nitzan landmarks:10 mm
anterior, 2 mm below the mid tragus on the canthus
tragus line and 20 mm anterior ,10 mm below!?,
Laskin landmarks": the first needle is inserted at
the same point described before!'” and the second
one placed 3 to 4 mm in front of the first one in the
posterior recess.

The anatomy of the TMJ is complex and
injection into the TMJ can be dangerous because
of the nearness of facial nervous and vascular
structures'?and may cause complications like facial
nerve injury, penetration of the middle cranial fossa
or irreversible changes to the TMJ itself!®. Imaging
guided puncture techniques for the TMIJ include
radiographic fluoroscopy, interventional computed
tomography (CT), magnetic resonance imaging
(MRI) and ultrasonography!¥.

PRGF Endoret is an autologous biologic therapy
using the patient’s own plasma, platelet derived
growth factors and endogenous fibrin scaffold
for regenerative purposes!®. It does not include
leukocytes and has more platelet concentration than
in normal blood 9. It polymerizes in situ into a three
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dimensional fibrin scaffold once it is activated"”
and this fibrin scaffold has main properties: (i)
heparan sulfate binding domains that may sequester
and then release heparin binding growth factors
including PDGF, FGF, HGF, and VEGF (ii) cell
adhesion that contribute to cell survival(18)(19).It
has several bioactive mediators as TGF-3, PDGF,
VEGF, FGF, EGF, IGF-1, HGF, BMPs, BDNF,
histamine, serotonin, calcium. ATP/ADP, IGF-1,
HGF, prothrombin, fibrinogen and fibronectin .

MATERIALS & METHODS

Randomized prospective clinical trial was
with
improvement by

performed on twenty patients internal

derangement without
conservative treatment. The diagnosis was made
on the basis of Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) and
confirmed by the findings of magnetic resonance

images (MRI). They were divided into equal groups:

Group I: Ten patients with seventeen joints
PRGF
injection using conventional puncture technique

underwent arthrocentesis followed by

(CPT) by anatomical landmarks.

Group II: Ten patients with thirteen joints
followed by PRGF
injection using landmark and confirmed by CT
(IGPT).

underwent arthrocentesis

Inclusion criteria were as follows: Patients
who did not respond to previous conservative
treatment, complained from TMJ pain accompanied
by joint sounds or limited mouth opening, impeded
lateral movement and did not undergo previous
arthrocentesis and injection.

Exclusion criteria were as follows: TMJ
hypermobility, degenerative changes in TMJ, who
responded to conservative therapy within three
months, who with previous TMJ surgery, joint
fractures and taking anticoagulation treatment,

NSAIDs within 48 hours preoperatively.



Effect of Plasma Rich in Growth Factors IntraArticular Injection in Management of Patients

Preoperative patient assessment:

A) Patient questionnaire included all details
recorded by examiner including personal data,
chief complaint, past dental and medical history.

B) Clinical examination: Assessment of pain was
done on Visual Analogue Scale (VAS). Then
Maximum Interincisal Opening (MIO), lateral
jaw movements and protrusive movement were
measured in millimeters by graduated ruler.
Also presence of joint tenderness was assessed
by palpation.

C) MRI outcome variable: Disk position is in
normal position or anteriorly displaced with or
without reduction

D) Conservative treatment for 3 months: NSAIDs,
muscle relaxant for 3 weeks, physiotherapy pro-
gram, thermal therapy ,exercise therapy and ante-
rior repositioning splint was worn at night during
sleep and as much as possible during day time.

Operative Procedures

1. PRGTF preparation :16 ml of peripheral blood
was extracted from the antecubital vein then
divided equally into 2 falcon tubes containing
sodium citrate (3.8 %) as anticoagulant. The
tubes were placed in the 800D centrifuge
in a balanced manner in an even number.
The centrifuge was set on 3200 rpm for 8
minutes. Once the blood was centrifuged,
PRGF was aspirated carefully under a sterile
condition. Only 2ml (buffy coat) above the red
erythrocytes from each tube was picked up and
the leukocytes was avoided. Then PRGF was
placed in a glass tube and activated by adding
2ml calcium chloride 9.

2. Premedication: Unictam 15 mg vial
(ampicillin, sulbactam, MUP) was administered

intravenously immediately before procedure.

3. Anaesthesia: The preauricular
prepared with antiseptic solution betadine and

auriculotemporal nerve block was given.

aréa was
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4. Arthrocentesis: Holmlund-Hellsing Line®?
was drawn(a line from the lateral canthus
of the eye to the central point on the tragus).
Laskin points (point A) (point D)V was used,
the external auditory meatus was blocked with
cotton and a sterile bite block was placed on
contralateral dental arch to keep mouth open and
allow the condyle moving downward forward
to create a triangular depression in front of the
tragus to facilitate the approach to the upper
TMJ compartment. 18 gauge needle was then
inserted at A point into superior joint space and
directed medially and superiorly. 2ml of ringer
lactate was injected to distend the superior
joint space, the needle was confirmed in when
back pressure in the syringe was felt. Then the
second needle was inserted in the distended
compartment at D point. The joint was washed
with 100 ml ringer lactate. After arthocentesis
was finished the second needle was removed
and 2ml of fresh prepared PRGF was injected
then the first needle was removed and gentle
manipulation of the jaw was done in vertical,
protrusive and lateral movement to break any
adhesion, free the disc and restore mandibular
movement.

Group II

Multi slice CT imaging protocol:

The patient lay in supine position on the CT table
and was instructed not to move or swallow. The
scan started at the level of inferior orbital margin
and ended at the level of tip of the chin. The external
auditory canals were included in the scan area.
Slice thickness and slice interval for acquisition
were 0.5-1 mm. After insertion of the first needle,
a confirmatory axial cut was performed in multi
slice mode to confirm the position of needle in the
superior joint space. If the tip of the needle was in
the joint space below the imaginary line between
the lateral aspect of articular eminence and lateral



(430) ADJ-for Grils, Vol. 6, No. 4

aspect of post glenoid process beneath roof of the
glenoid fossa, the needle position was acceptable
while when needle tip was outside these margins, it
was an unacceptable position. The second was then
placed at D point. Accurate placement was confirmed

by sagittal, coronal and 3D reconstruction.

Figure(2) Photograph showing:
A) Laskin points B) arthrocentesis
Postoperative instructions

1. Medications: Panadol tab every 8hours for
3days (Paracetamol).

2. Icepacksapplicationfor24hourspostoperatively
then hot packs for 4days 4 times daily.

3. Soft diet and exercises of range of movement
for first week.

4. Dental hygiene maintained using soft tooth
brush.
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Follow up phase

Patients were asked to return for follow up after
one week, one month, three months and six months
for clinical evaluation of pain level, MIO, lateral,
protrusive movements, joint tenderness and disk

position with MRI after 6 months.

Statistical analysis was then performed using
a commercially available software program (SPSS
19; SPSS, Chicago, IL, USA). Qualitative data
e.g frequency of tenderness was compared using
chi square test. Values of pain score in different
observations showed a non-parametric distribution
and were compared within the same group using
Friedman test. Mann Whiney U test was used to

compare both groups.

RESULTS

The study included 20 patients, with 30 treated
joints. Patients were 18 females (90%) and 2 males
(10%).

In both group, pain score gradually decreased
postoperatively. Friedman test showed that this
discrepancy was extremely statistically significant
(P<0.0001), that the discrepancy between both
groups was not statistically significant. It decreased
from 8.40 to 5.20, 2.10, 1.50, and 1.00 in group I
and from 8.5 to 3.9, 1.3, 1.0, and 0.7 in group II.
The discrepancy between both groups was not
statistically significant with only higher mean value

was recorded in conventional group at first week.

MIO gradually
post-operatively. ANOVA test revealed that this

in both groups increased
discrepancy was extremely statistically significant
(P<0.0001). The discrepancy between both groups

was not statistically significant (Table 1).
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Table (1) Comparison of MIO between conventional and CT groups in different observations

(independent t test)

Conventional CT
Time t
Mean Std. Dev Mean Std. Dev P
Pre-operative 272 2.098 29.40 2.59 2.08 0.051ns
One week 35.50 3.206 35.00 291 0.36 0.72ns
One month 38.8 2.573 38.60 3.66 0.14 0.89ns
3 months 410 3432 40.70 383 0.18 0.86ns
Six months 430 4472 42 .40 443 0.30 0.77ns

Significance level P<0.05, ns=non-significant

Inboth groups, frequency of tenderness gradually
decreased post-operatively , was completely absent
after 1, 3 or 6 months pre-operatively, this was
extremely statistically significant discrepancy from
preoperative (P<0.0001) ).It decreased from(100%)
to (70%), 0, 0, 0 in group I and from100% to 40%,
0, 0, O in group II period and the discrepancy
between both groups was not statistically significant
with only a higher incidence of tenderness in the
conventional group at one week.

In both groups lateral movement towards
unaffected side gradually increased post-operatively,
this discrepancy was extremely statistically
significant from preoperative (P<0.0001). It
increased from 7.4 to 7.4, 9.0, 10.1, and 10.1
in group I and from 8.20 to 8.70, 9.70, 10.40,
1090 in group II and the discrepancy between
both groups was not statistically significant and
protrusive movement showed gradual increase post
operatively in both groups through follow up period.
It increased from 7.40 to 8.10,9.1,9.9, and 10.6 in
group I and from 5.50 to 6.20, 7.10, 7.90, and 8.80
in group II. This discrepancy between both groups
was extremely statistically significant (P<0.0001).
Preoperatively, a slightly higher mean value was
recorded in conventional group, with a statistically
significant discrepancy (p=0.007). Postoperatively,
a significantly higher mean value was recorded in
conventional group at 1 week (p=0.009), 1month

(p=0.013), 3 months (p=0.012) and 6 months
(p=0.035).

MRI outcome

After six months, no change in disc position
was found in both groups. After one year, 10 joints
were followed up through our study; five joints in
each group and we found disc position was normal
in 80% of conventional group, in comparison to
60% of CT group. Chi square test showed that this
difference was not statistically significant (p=0.21).

DISCUSSION

PRGF was used in present study, as it a biologic
mediators released by the platelets"” and completely
endogenous. It has growth factors which enhance
rapid neoangiogenesis to repair the damaged
tissues and chemiotaxis for the macrophages and
the fibroblasts which differentiate and maturate to
heal the inflamed and damaged tissues. It also has
hepatocyte growth factor which eliminates pain and
its action leads to the neoangiogenesis induced from
the presence of heparin liberated by the mastocytes
present in the damaged tissues®?. It is prepared by
single spin technique and the leukocyte content is
removed to evade the proinflammatory effects of
the proteases and acid hydroxylases contained in
neutrophils which is necessary in the treatment of
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the musculoskeletal system because their presence
might not yield the optimal anabolic environment
for disease treatment®@®_ It is associated with an
absence or reduction in postsurgical inflammation >
and this was agreed with many authors">***). PRGF
treatment (single spin)versus leukocyte enriched
PRP prepared by double centrifugation was used
in patients with knee OA and PRGF injections led
to a statistically significant improvement in all the
scores at every follow up and leukocytes enriched
PRP induced more significant adverse events as
pain and swelling®?.

All patients in our study underwent arthrocente-
sis to prepare joint to receive the maximum effect
of PRGF as it eliminates chemical inflammatory
mediators in the synovial fluid®*'2? and decreases
the level of inflammatory cytokines ,degraded pro-
teins®® and arachidonic acid metabolites®®. It also
increases mandibular mobility by eliminating the
negative pressure within the joint®> and breaking
down joint adhesions®? by the hydraulic pressure
created by the irrigation®®,

Laskin !V anatomical landmark for TMJ puncture
was used in our study for all cases as it is much
easier, access to the anterior recess of TMJ is not
essential and the entire joint did not need to be
visulaized during arthrocentesis versus arthroscopy.

Imaging guidance is useful during puncture to
allow verification of delivery of medication into
the joint and to decrease the possible dangerous
complications®’*® CT gives good bony anatomical
details"**) and gives reassurance for the operator
regarding tip position and helps with needle tip
optimization"®.

CT was used in our study to confirm accurate
position, angulation, depth of the needles inside the
joint in different views with less puncture trials and
verification of delivery of medication into the joint.
We used single injection of PRGF as many authors
used it in the treatment of internal derangement®627,
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Statistical anaylsis of demographic data showed
higher prevalence in females which agrees with
many studies@4%4)_ Statistical analysis of pain on
VAS showed gradual decrease post-operatively
through follow up period in both groups and this
discrepancy was extremely statistically significant
(P<0.0001). It decreased from 8.40 to 5.20, 2.10,
1.50, 1.00 in group I and from 8.5 to 3.9, 1.3, 1.0,
0.7 in group II.

Statistical anaylsis of frequency of tenderness
showed gradual decrease postoperatively in both
groups through follow up period and was completely
absent after 1, 3 or 6 months. This discrepancy was
statistically significant, it decreased from (100%) to
(70%),0 in group I and from100% to 40%,0 in group
II period. The discrepancy between both groups was
not statistically significant with only higher mean
value recorded in conventional group at first week
due to less puncture trails in CT group as there is
strong relationship between postoperative pain and
TMJ puncture as TMIJ puncture itself can cause
temporary synovial and soft tissue inflammation
and this is in agreement with another study?.

Statistical anaylsis of the maximum mouth
opening showed gradual increase in both groups
through follow up period, this discrepancy was
extremely statistically significant (P<0.0001). It
increased from 27.2 to 35.50, 38.8, 41.0, 43.0 in
group I and from 29.40 to 35.00, 38.60, 40.70,42.2
in group II. The discrepancy between both groups
was not statistically significant and this agreed with
another study?.

Inspite of improvement in all scores of clinical
outcomes through follow up period in both groups,
MRI showed no statistical significant change in
MRI disc position at 6 months and this is agreement
with many authors“**. On the other hand five cases
with ten joints followed up for one year through
our study and found change in MRI disc position so
we recommend MRI follow up at one year and this
agreed with many authors #4439,
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CONCLUSION

From this study it was concluded that; CT
confirmed, assured accurate position, angle and
depth within upper cavity in different views and
allowed correction with less puncture trials which
affect early postoperative outcomes as pain and
tenderness. It decreased learning curve of TMJ
puncture for beginners to achieve skill with ease
imagination for TMJ cavity but it is expensive ,time
consuming and not available in clinics. Anatomical
landmarks is easy and representable method for
TMIJ puncture, but it is a blind technique and needs
skill. Single injection of PRGF was found efficient
and safe in the treatment of internal derangement of
TMIJ. It showed significant gradual improvement in
all scores through follow up.
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