
Abstract

Original Article

Introduction

The temporomandibular joint (TMJ) allows movement of the 
mandible, relative to the maxilla. The mandibular part of the 
joint is composed of the mandibular condyle. The articulating 
head of the condyle is oblong which is longer mediolaterally 
than anteroposteriorly.[1,2] In between the temporomandibular 
condyle and fossa are an articular disc which is made of dense 
fibrous connective tissue. It has a biconcave shape, with the 
thinnest portion near its center. The posterior border of the 
articular disc is thicker than the anterior border and the medial 
border is thicker than the lateral border. The thicker borders 
help in keeping the disc in place on top of the round condylar 
head.[3-5] Temporomandibular disorders represent a wide range 
of functional changes and pathological conditions affecting 
the TMJ, masticatory muscles, and other components of the 
orofacial region.[6] It has been stated by several researchers that 
platelet-rich plasma was highly efficient in the management 
of temporomandibular disorders. As the second-generation 
platelet concentrates known as platelet rich fibrin (PRF) was 
developed and proved to enhance wound healing.[7,8] Thus, the 

injectable-PRF (I-PRF) was chosen to be injected in the TMJ 
cases. This was because it has the following advantages: It is 
high content of fibrin and platelet growth factors, its fluidity 
without the use of any anticoagulant materials, and has 
considerable working time which allows its injection before 
gelation.[9,10] The PRF improved the integrity of the capsule 
and ligaments, where it significantly decreased the distance 
at which the condyle travelled anteriorly and also improved 
the condylar position in the glenoid fossa at maximum mouth 
opening. This study was conducted for comparing the efficacy 
of the I-PRF and prolotherapy (with 30% dextrose solution) 
in internal derangement of TMJ.

Background: This study was conducted to compare the efficacy of injectable-platelet rich fibrin (I-PRF) and prolotherapy in internal derangement 
of temporomandibular joint (TMJ). Materials and Methods: The study was conducted on 32 TMJs with internal derangement of TMJ. 
Group 1 – IPRF treatment (intra-articular injections) on 16 TMJs with internal derangement of TMJ, Group 2 – Prolotherapy treatment with 
30% dextrose solution on 16 TMJs with internal derangement of TMJ. The pain was recorded through a visual analog scale. The obtained I-PRF 
was aspirated from the vacutainers in a 5 mL plastic syringe and 1.5–2 mL of PRF was then injected into the superior joint space of the lavaged 
joints. A reference line was drawn from the middle of the tragus marked to the outer canthus of the eye. The two points for needle insertion was 
then marked. Results: Intergroup comparison of pain, mouth opening, and jaw movement at 1 day postoperatively shows that no significant 
difference was seen in the pain score, mean mouth opening in mm, and jaw movements among two study groups 1-day postoperatively when 
compared using independent t-test as P > 0.05. Intragroup comparison of difference in pain score from baseline to different study intervals 
in Group II subjects showed that significant reduction was seen in the mean pain score from baseline to day 1, day 7, and 1 month when 
compared using paired t test as P < 0.05. Conclusion: It was concluded that I-PRF and prolotherapy are successful techniques for management 
of symptoms associated with the internal derangement of the TMJ as both techniques showed a significant improvement in non-assisted mouth 
opening and significant decrease in pain intensity.
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The aim of our study was to compare the efficacy of I-PRF and 
prolotherapy in internal derangement of TMJ. The intended 
objectives were to assess the post-operative effects after the two 
therapies and to determine clinical outcome of two therapies in 
terms of movements of the jaw and maximum mouth opening 
and pain (visual analog scale [VAS] score).

Materials and Methods

The study was conducted in the Department of Oral and 
Maxillofacial Surgery, Shree Bankey Bihari Dental College 
and Research Centre, Ghaziabad, Uttar Pradesh, India. 
Ethical clearance number was SBBDC/2020/152118-A 
dated December 22, 2020. Data were recorded on case report 
forms including: Age, gender, and tooth type according to 
the evaluation criteria. The study was conducted on 32 TMJs 
with internal derangement of TMJ. All patients were randomly 
divided into two groups; Group 1 – IPRF treatment (intra-
articular injections) on 16 TMJs with internal derangement 
of TMJ, Group 2 – Prolotherapy treatment with 30% dextrose 
solution (intra-articular injections) on 16 TMJs with internal 
derangement of TMJ. The pain was recorded through a VAS. 
The subjects were asked to open their mouth maximally 
till no further opening was possible. The distance from the 
incisal edge of the upper incisor teeth to the incisal edge of 
the lower incisor teeth was measured using a calibrated ruler 
and the findings were recorded in ranges of millimeters. In 
Likert type psychometric assessment scale, the score values 
range from 1 to 10 to assess the jaw function and type of diet 
intake. I-PRF was prepared from 20 mL of blood withdrawn 
from the cubital vein of the enrolled patient, the withdrawn 
blood was then divided into two 10  mL vacutainers (plain 
tubes) which was then centrifuged for 2 min at 3300 rpm, the 
obtained I-PRF was then aspirated from the vacutainers in a 
5 mL plastic syringe and 1.5–2 mL of PRF was then injected 
into the superior joint space of the lavaged joints. A reference 
line was drawn from the middle of the tragus marked to the 
outer canthus of the eye. The two points for needle insertion 
were then marked. The posterior entrance point was marked at 
a point 10 mm from the middle of the tragus and 2 mm below 
the canthotragal line; the anterior entrance point was placed 
10 mm further forward along the line and 10 mm below it. 
With IPRF; the articular fossa (AF) as the point of injection 
was confirmed by manual palpation of its lateral edge (deepest 
concavity), about 10 mm anterior to the tragus and 2 mm below 
the canthal-tragal line. A 26 G needle was inserted in the TMJ 
capsule, 1.5-mL of liquid PRF was deposited into the superior 
joint space. After the first injection, patients were interrogated 
and self-evaluated their pain/dysfunction progress every two 
according to the evaluation criteria.

With Prolotherapy
Patient’s mouth is widely opened, the point where the 26 G 
needle penetrated the skin was about 10 mm anterior to the 
tragus of the ear and 2 mm below the tragocanthal line, then 
directed anteromedially to contact with medial wall of glenoid 
fossa and 1 mL of 30% dextrose solution was then deposited.

Injection Technique
A blue line from the tragus to the lateral canthus was drawn and 
the manual palpation of the deepest concavity of the articular 
fossa (AF) was done which guided the clinician to the site of 
injection [Figure 1].

Results

The data were analyzed by Statistical Package for the Social 
Sciences (21.0 version). Level of statistical significance was 
set at P < 0.05. No significant difference was seen in the 
pain score, mean mouth opening in mm, and jaw movements 
among two study groups preoperatively when compared using 
Independent t test as P > 0.05. Intergroup comparison of pain, 
mouth opening, and jaw movement at 1-day postoperatively 
shows that no significant difference was seen in the pain score, 
mean mouth opening in mm, and jaw movements among 
two study groups  1-day postoperatively when compared 
using independent t-test as P > 0.05. Intragroup comparison 
of difference in pain score from baseline to different study 
intervals in Group  II subjects showed that a significant 
reduction was seen in the mean pain score from baseline to 
day 1, day 7, and 1 month when compared using paired t test 
as P < 0.05. Intragroup comparison of difference in mouth-
opening (mm) from baseline to different study intervals in 
Group I subjects showed significant improvement in mouth 
opening was seen from baseline to day 7 and 1 month when 
compared using paired t test as P < 0.05. From baseline 
to 1-day postoperatively, no significant improvement was 
appreciated. Moreover, no significant improvement was seen 
in mean dietary intake assessments among Group I subjects 
from baseline to 1 day, 7 days, and 1 month when compared 
using paired t test as P > 0.05 at all the study intervals 
[Tables 1-3].

Discussion

For the diagnosis and management of TMJ internal 
derangements, updated guidelines and classification systems 
such as Wilkes staging and diagnostic criteria for TMDs are 

Figure 1: Intra-articular injectable-platelet rich fibrin injection (Group 1)
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widely available. The surgical treatment is done when the 
conservative treatment does not have any effects. As in when 
the painful symptoms as well as joint dysfunctions persist for 
a period of 3–6 months at a stretch. The surgical treatments 
for ID consist of the following methods such as arthrocentesis 
with single-needle technique or two-needle technique, intra-
articular application of drugs such as glucocorticoids, sodium 
hyaluronate, platelet-rich plasma, I-PRF, prolotherapy etc., 
arthroscopy, and open joint surgery.[11-15] In few prominent 
and popular studies, the authors have done determination of 
the range of lateral and protrusive movement of the mandible 
was measured by the distance between the upper and lower 
midlines on lateral and forward movements.[16-19] In our study, 
assessment of jaw movements is done by the Likert Scale. They 
also evaluated the limited jaw motion and searched for presence 
of joint noises, judged clinically as no noise, early click, late 
click, and crepitus. Palpation for joint tenderness by intra-
auricular and pre-auricular finger pressure. They have also 
done bimanual palpation for masticatory muscle tenderness. 
These were comparable to many other studies.[20-25] While 

our study evaluated the pain score by VAS scoring criteria, 
our study gender-wise comparison of study population did 
not differ significantly among two study group as P > 0.05 
when compared using Chi-square test.[26-28] In the same way, 
no significant difference was seen in the mean age of the 
study groups when compared using Independent t test as 
P > 0.05. Significant reduction was seen in the mean pain 
score from baseline to day 1, day 7, and 1  month when 
compared using paired t test as P < 0.05 in both the groups 
individually. In the same way, significant improvement in 
mouth opening was seen from baseline to day 7 and 1 month 
when compared using paired t test as P < 0.05 in both the 
groups separately. Jaw movements among Group I subjects 
significantly improved from baseline to 1 day, 7 days, and 
1 month when compared using paired t test as P < 0.05 at all 
the study intervals; however, no significant improvement in 
jaw movements was appreciated among Group II subjects 
from baseline to 1 day, 7 days, and 1 month when compared 
using paired t test as P  > 0.05 at all the study intervals. 
In inter group comparison between the two groups, no 
significant difference was seen in the pain score, mean mouth 
opening in mm, and jaw movements preoperatively, 1-day 
postoperatively, 7 days, and 1-month postoperatively when 
compared using independent t test as P > 0.05. In the same 
way in intergroup comparison of dietary take assessment, 
we found no significant difference in dietary intake at pre-
operative stage, 1 day, 7 days, and 1 month when compared 
among two study groups. Inferences were highly comparable 
to similar other studies.[29,30] Significant difference was 
appreciated in mean dietary intake assessments among 
Group I subjects from baseline to 1 day, 7 days, and 1 month 
when compared using Paired t test while no significant 
improvement in mean dietary intake assessments was seen 
among Group II subjects from baseline to 1 day, 7 days, and 
1 month when compared using paired t test as P > 0.05 at all 
the study intervals.

Table 2: Intergroup comparison of pain, mouth opening, and jaw movement preoperatively

Pre‑operative Group N Mean Standard deviation Standard error mean P value
Pain Group I 16 5.250 2.8166 0.7042 0.641

Group II 16 5.688 2.4144 0.6036
Mouth opening Group I 16 37.13 6.032 1.508 0.244

Group II 16 34.31 6.760 1.690
Jaw movement Group I 16 2.88 2.778 0.694 0.527

Group II 16 2.25 2.745 0.686

Table 3: Intergroup comparison of pain, mouth opening, and jaw movement at 7‑day postoperatively

Post‑operative Group N Mean Standard deviation Standard error mean P value
Pain Group I 16 2.56 2.581 0.645 0.579

Group II 16 2.13 1.746 0.437
Mouth opening Group I 16 39.13 5.608 1.402 0.911

Group II 16 38.88 6.859 1.715
Jaw movement Group I 16 1.75 1.342 0.335 0.920

Group II 16 1.69 2.089 0.522

Table 1: Group‑wise distribution according to gender

Group Gender Total

Male Female
Group I

N 7 9 16
% 43.8 56.3 100.0

Group II
N 7 9 16
% 43.8 56.3 100.0

Total
N 14 18 32
% 43.8 56.3 100.0

P value
0.639
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Conclusion

I-PRF and prolotherapy are successful techniques for management 
of symptoms associated with the internal derangement of the TMJ 
as both techniques showed significant improvement in non-
assisted mouth opening and significant decrease in pain intensity; 
however, prolotherapy showed no significant improvement in 
jaw movements as compared to IPRF. Double intra-articular 
injection of PRF and prolotherapy showed improvement in pain 
postoperatively after 1 month in two patients. Dextrose is a corn 
product and must not be utilized in patients with a corn allergy 
similarly an alternative local anesthetic must be used in patients 
who are allergic to lidocaine. In my study, no patient had shown 
allergy to dextrose or lidocaine.
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