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ABSTRACT

Purpose: compare between injections of dextrose prolotherapy in two different sites in the treatment of recurrent
temporomandibular joint dislocation.

Patient & Methods: A prospective, randomized clinical study on 16 patients suffering from recurrent temporomandibular joint
dislocation was assigned into two equal groups. Group I was treated using dextrose prolotherapy (2ml of 25% dextrose solution)
injected into retro-discal ligament and Group II was treated using dextrose prolotherapy injected into superior joint space. All
patients were examined radiographically by CT scan preoperatively to exclude any case with TMJ pathosis. Preoperative and
postoperative clinical evaluation all over 6 months follow up periods for maximal mouth opening, visual analogue scale and
frequency of dislocation were done for all patients of both groups. The collected data were then statistically analyzed.

Results: 75% of all patients were treated with only single injection. There was no statistically significant difference between the
two groups regarding to maximal mouth opening, in both groups, showed decrease in maximal mouth opening which resolved
after 1 month follow up. Both groups showed maximal peek of pain according to visual analogue scale in first 2 weeks with
more pain in group II. There was no significant difference between the two groups regarding frequency of dislocation.

Conclusion: dextrose prolotherapy is an effective minimally invasive method in the treatment of recurrent temporomandibular
joint dislocation by strengthen the lax ligaments and decrease frequency of TMJ dislocation, with no significant difference
between the two groups except regarding more pain and discomfort after injection in group II.
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INTRODUCTION:

sclerosing agent!], or autogenous blood into TMJ which
aimed to induce fibrosis and limit the condylar movement
but with drawbacks of unexpected reduction of mouth
opening* . Also Oztel et al, (2017)" used injection
of Botulinum toxin into lateral pterygoid muscle as a
treatment modality for recurrent TMJ dislocation to restrict
condylar movement anteriorly and prevent dislocation.

Many patients have recurrent dislocation of the
temporomandibular joint (TMJ), which may occur during
ordinary activities such as yawning and laughing. In
anterior TMJ dislocation the mandibular condyle becomes
displaced from the glenoid fossa and is locked anterior to
the articular eminence. This leads to discomfort, inability
to close the mouth. TMJ dislocation classified depending

on the onset and frequency of dislocation to acute, chronic Different surgical methods for treatment of recurrent
recurrent or subluxation or according to the direction of TMJ dislocation were used includeing eminectomy™ to
dislocated condyle to superior, medial, lateral, anterior remove the anterior stop of condyle and permit the condyle
or posterior dislocation which can occur bilateral, or to move freely as in the research of and augmentation
unilaterall!). eminoplasty®!” aiming to augment articular eminence
) by either mini plates or bone to prevent anterior TMJ
Several techniques have been advocated for the dislocation.
treatment of chronic TMJ dislocation. Non-surgical
approaches have been proposed to prevent the excessive Proliferation treatment, or “Prolotherapy,”is also known
abnormal excursions of the condyle including bandages as regenerative injection therapy Prolotherapy involves
and splints®. Minimally invasive methods used in the injecting a non-pharmacological irritant solution such as
treatment of chronic TMJ dislocation are injection of dextrose into the region of the tendons or ligaments, and
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it is hypothesized that it initiates an inflammatory process
that deposits new additional fibers that will strengthen
the laxed tendons or ligaments and possibly promote the
release of local growth factors!'",

Traditional prolotherapy of the TMJ requires injections
at several sites, including the superior joint space and it is a
skilled technique that requires specialized training, also it
has drawbacks of severe pain and reduces maximum mouth
opening'?. Zhou et al., (2014)!3 adopt new injection
technique in which we inject in retro-discal tissue and
avoid injection in joint space. In this study we compare this
new injection site with the standard superior joint space
injection prolotherapy in the treatment of recurrent TMJ
dislocation.

PATIENTS AND METHOD

Prospective case series study that was conducted on
sixteen patients with bilateral recurrent dislocation of
the TMJ. The study was done at Oral and Maxillofacial
Surgery Department Faculty of Dentistry Tanta University.
The patients were divided randomly into two equal groups.
The criteria for inclusion in this study were adult patients
between twenty and fourty years old with recurrent
dislocation of TMJ more than two times in the last month.
The criteria for exclusion were patients with neurological

conditions, parafunctional habits, allergic to lidocaine
and dextrose, Ehler Danlos syndrome or Patients taking
anticoagulant drugs.

Injection Technique:
Group (I):

The skin surface of the preauricular area was disinfected
with betadine surgical scrub solution. A line was drawn
on the skin of the face from the tragus of the ear to the
outer canthus of the eye. A first point was marked 10 mm
anterior to the tragus of the ear along the tragocanthal line
and then a second point was marked 10 mm inferior to the
first point on line perpendicular to the tragocanthal line.

Auriculotemporal nerve block!"*!* was achieved using
2ml of 2% lidocain local anesthetic solution. After the
local anesthesia was obtained prolotheraby was done by
injecting 2ml of 25% dextrose solution. The needle was
directed to the surface of the condylar neck till the depth
of 5 mm and 0.5 ml was deposited, then the needle was
advanced along the back of condyle to a depth of 25 mm,
where 0.5 ml was deposited. The needle then withdrawn
Smm and the remaining 1.0 ml were gradually injected.
The depth of needle penetration in the tissue was controlled
using rubber stopper on the syringe needle. (Fig. 1)

Fig. 1: A showing injection of case No. (1) group (I) with 2ml of 25% dextrose prolotheraby at retrodiscal tissue b showing case No. (5) group (II) biting on
cotton roll about Icm thickness and injection with 2ml of 25% dextrose prolotherapy with the needle advanced superiorly, anteriorly and medially for injection

in the superior joint space

Group (11):

The skin surface of the preauricular area was disinfected
with betadine surgical scrub solution. Local anesthesia to
the skin was obtained with infiltration technique by 2ml
of lidocaine 2%. Access to the superior joint space was
attained by asking the patient to close the anterior teeth
on a small bite block or lem thickness of dental cotton
rolls which enables translation of the mandibular condyles
down the anterior slope of the glenoid fossa. The point of
needle insertion was marked on the skin with indelible
pencil midway between tragus of ear and posterior aspect
of condyle. The syringe needle was directed superiorly and
anteriorly towards the apex of the glenoid fossa into the

superior joint space until contact of the needle with the
periosteum was reached. 2ml of 25% dextrose solution was
gradually injected in the superior joint space!'®!”.(Fig. 1)

Post-operative instructions:

The patients were instructed to eat soft diet and avoid
wide mouth opening!'>'3!, ice application after injection and
anti-inflammatory drugs for 2 weeks. Acetaminophen!"
was prescribed for pain control after injection if needed!"®!.

The patients from both groups were evaluated clinically
at intervals 2 weeks, 1 month, 3 months and 6 months post
injection regarding Maximal mouth opening (MMO) as
the distance in centimeters between the incisal edges of the
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upper and lower incisors, Presence of pain upon opening
was recorded (VAS) and Frequency of dislocation per
week.

RESULTS

This study was conducted on 16 adult patients with
recurrent TMJ dislocation 5 patients were males (31.25%)
and 11 patients were females (68.75%) divided into two
groups. Group (I) 3 patients were males (37.50%) and 5
patients were females (62.50%) the patient’s ages ranged
from 20 to 36 years old in with a mean of 29.125. Group
(IT) 2 patients were males (25%) and 6 patients were
females (75%) the patient’s ages ranged from 23 to 40 with
mean of 29.5.

Visual Analogue Scale (VAS): was measured for all
patients in both groups at each follow up periods shows only
pain at 2 weeks follow up interval. Group (I) range from
57- with one patient (12.5%) scored 7, two patients (25%)
scored 6.5, one patent (12.5) scored 6, two patients (25%)
scored 5.5 and two patients (25%) scored 5 on VAS with

mean of 5.87 and standard deviation of 0.79 with maximal
peek of pain reported at first two days post injection. Group
(I) range from 6.58-. Two patients (25%) scored 8, three
patients (37.5%) scored 7.5, two patients (25%) scored 7
and one patient (12.5%) scored 6.6 on VAS with mean of
7.37 and standard deviation of 0.64 with maximal peek of
pain reported at first two days post injection. There was
statistically significant difference between the two groups
at level of 0.001 as p value <0.05 with more pain in group

an.

Both groups showed statistically significant difference
between pre injection and two weeks follow up which
indicate significant reduction in maximal mouth opening.
There was no statistically significant difference between the
two groups at two weeks follow up periods. But there was
no statistically significant difference between pre injection
and six months follow up in both group which indicate the
reduction in MMO which happened after injection was
recovered. (Table 1)

Table 1: Showing statistical analysis for maximal inter incisal mouth opening in both groups.

Groups T-Test
MMO
Group | Group II t P-value
Pre Range 4 - 4.7 3.8 - 5 1.050 0.311
Mean+SD 4325 + 0260 4.150 <+ 0.393
2 Weeks Range 3 - 4 33 - 4.1 -0.550 0.592
Mean+SD  3.613 £+ 0.323 3.700 =+ 0.289
1 Month Range 3.5 - 4.2 34 - 4.3 0.878 0.396
Mean+SD 3.875 £+ 0260 3.729 <+ 0.382
3 Months Range 3 - 4.5 34 - 4.2 -0.022 0.983
Mean+SD 3929 £+ 0450 3933 &+ 0.301
6 Months Range 3 - 4.5 3.5 - 4 0.456 0.657
Mean+SD 3929 + 0450 3.833 &+ 0.258
P-2W Differences Mean+SD  0.712 + 0.364 0.500 =+ 0.539
Paired Test P-value 0.001* 0.049*
P-1M Differences Mean+SD 0450 + 0374 0471 + 0.541
Paired Test P-value 0.011%* 0.061
P-3M Differences Mean+SD  0.414 + 0.521 0250 =+ 0.528
Paired Test P-value 0.080 0.299
P-6M Differences Mean+SD 0414 =+ 0.521 0.350 =+ 0.373
Paired Test P-value 0.080 0.070

*statistically significant at 0.05 level of significant
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Maximal mouth opening:

(Table 2) The frequency of dislocation per week was
recorded for each patient in both groups at each follow up
period. Pre injection Group (I): Two patients (25%) had
6 episodes of dislocation per week, two patients (25%)
had 5 episodes of dislocation per week and four patients
(50%) had 4 episodes of dislocation per week. The mean
value was (4.75) and standard deviation was (0.71). Group
(IT) Two patients (25%) had 6 episodes of dislocation per

week, three patients (37.5%) had 5 episodes of dislocation
per week and three patients (37.5%) had 4 episodes of
dislocation per week. The mean value was (4.875) and
standard deviation was (0.835). There was no statistically
significant difference between the two groups at pre
injection follow up period. 75% of all patients in both
groups was treated with only single injection and didn’t
suffer from another episode of dislocation. One patient
in group (I) and three patients in group (II) suffered other
episodes of dislocation and needed second injection.

Table 2: showing statistical analysis of frequency of dislocation per week in both groups.

Groups T-Test
Frequency of dislocation
Group 1 Group II t P-value
Range 4-6 4-6
Pre -0.32 0.751
Mean £SD 4.7+0.7 4.8+0.8
Range 0-2 0-3
2 Weeks 1.96 0.069
Mean +SD 0.25+0.7 0.62+1.06
Range 0 0
1 Month 0 0
Mean £SD 0+0 0+0
Range 0 0
3 Months 0 0
Mean £SD 0+0 0+0
Range 0 0
6 Months 0 0
Mean £SD 0+0 0+0
DISCUSSION dextrose is not critical so long as it is strongly hypertonic

According to Shakya er al, (2010)!"! and akinabami
(2011)2% “The more complex and invasive method of
treatment may not necessarily offer the best option and
outcome of treatment, therefore conservative approaches
should be exhausted and utilized appropriately before
adopting the more invasive surgical techniques”. They also
stated that prolotherapy has the least side effects compared
to other injection materials like sclerosing agent injection
and autologous blood injection. Accordingly In this study
we selected minimally invasive prolotherapy for treatment
of TM1J chronic recurrent dislocation.

Dextrose initiates that process by inducing inflammatory
response, stimulating the production of fibroblasts. At the
same time Akinbami (2011)?% and Ungor etal., (2013)2!
discussed that dextrose is the most common proliferant
used in prolotherapy as it has the advantage of being
readily available, inexpensive when compared with other
proliferants, and has a high safety profile hence, we
selected it in our study.

A wide variety of dextrose concentrations have
been used with varying degrees of success, Refai ef al,
(2011 and Reeves et al., (2000)? used 10% dextrose
concentration in prolotherapy, Topol et al.,(2005)* used
12.5% dextrose concentration in prolotherapy, Rabago
etal. (2012)"used 15% dextrose concentration, Majumdar
et al., (2017)24 used 25% dextrose prolotherapy, Kili¢
etal., (2016)*Tused 30 % dextrose concetration while Zhou
et al., (2014)"1 used 50% desxtrose prolotherapy. Hakala
et al ., (2010)2% believed that the precise concentration of

and causes adequate cell wall lysis to attract fibroblasts
and begin the regenerative process. They reported that
dextrose concentration of more than 10 % works partly by
inflammation. In this study we selected 25% dextrose as
recommended by Majumdar et al., (2017)?4 who founded
that 25% dextrose concentration had a promising results.

Dextrose prolotherapy had been injected in different
injection sites for the purpose of management of TMJ
dislocation. Refai et al., (2011)[" injected into three sites
superior capsular attachment on the lateral margin of the
glenoid fossa, inferior capsular attachment on the condylar
neck, and the superior joint space and they reported that
injection of dextrose in the superior joint space stabilize
the joint and prevent dislocation. Kili¢ et al, (2016)12!
injected into five sites: posterior disk attachment, superior
joint space, superior and inferior capsular attachments,
and stylomandibular ligament. Zhou et al., (2014)'"* and
Majumdar et al., (2017)?% adopted single site of injection
into posterior articular tissue into retro-discal ligament and
they hypothesized that recurrent dislocation of the TMJ
occurs mainly because of the laxity of the ligament and
speculated that retrodiscal connective tissues might play
an essential part in the control of hypermobility of the
condyle.

Accordingly the idea of this study was evoked to
compare between injection of dextrose prolotherapy in
the superior joint space which has been considered to be
an essential site for interventional treatment of recurrent
dislocation and it’s injection in the retrodiscal tissue in the
treatment of recurrent temporomandibular joint dislocation
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and whether any of the injection has uncontrolled results
which leads to limitation of mouth opening or not.

All patients of this study tolerated the TMJ prolotherapy
injection well without serious complications and this was
in consistence with the findings of Refai et al., (2011)!'2.
On the other hand, although Zhou ez al., (2014)!"%) agree
with our findings of no serious complication, they reported
one case of fainting and they related this to the patient
anxiety.

In this study, discomfort after injection of dextrose
prolotherapy was recorded in VAS for each follow up
periods for all patients, the patients experienced mild to
severe pain at first 2- 3 days post injection which was
controlled by acetaminophen and resolve spontaneously
after 1 week post injection.

In our study the maximal mouth opening showed
decrease after prolotherapy injection for both groups
without statistically significant difference but this was
recovered within one month. This is in consistence with the
results achieved by Zhou et al., (2014)!'*! who reported that
the maximal mouth opening show insignificant reduction
but patients who were given bilateral injections described
a temporary decrease in maximal mouth opening during
the first week which was recovered within one month. On
the other hand this was in contrast to the finding of Refai et
al., (2011)"? who reported significant decrease in maximal
mouth opening in all patients during the different follow
up periods. This may be due to injection in additional two
sites than our study (superior capsular attachment and
inferior capsular attachment).

In the present study 75% of all patients in both groups
were satisfied with the results after single injection as there
was improvement regarding dislocation frequency except
case No. (6) in group (I) and cases No. (3,4,5) in group (II)
which experience another episodes of dislocation and needed
second injection. In in group (I) only one case (12.5% of the
patients) experienced dislocation after single injection at
two weeks-post injection follow up period which required
a second injection. This was in contradiction with the
findings of Zhou et al., (2014)'"*), who reported that 35.5%
of the cases had another episodes of TMJ dislocation which
necessitate second and third injections for improvement.
This may be due to that twenty-one patients (47%) in their
study took ibuprofen to control the mild pain after injection.
In group (II) three cases (37.5% of the patients) experienced
another episode of TMJ dislocation after single injection at
two weeks-post injection follow up period which required
a second injection. This was in contradict with the findings
of Refai et al, (2011)!'%, who recommended series of 4
times of injection of dextrose prolotheraby to stop TMJ
dislocation but this may be because in Refai’s study they
inject only Iml dextrose in the superior joint space unlike
our study we injected 2ml dextrose in superior joint space
in group II.
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