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INTRODUCTION

Arthritis is one of the most common diseases, which 
involves tempromandibular joints (TMJs).[1] Pain and 
dysfunction of the TMJ are major clinical problems, 
especially in arthritis.[2] up to 75% of patients with the 
rheumatoid arthritis (RA) have TMJ involvement[3] 
symptoms often noted include pain, tenderness and 

limitation of mandibular movement. These symptoms 
are characterized by periods of exacerbation and 
remission.[4] pharmacologic therapy is one of the 
adjunective treatment in TMJ inflammation, which 
is used in combination with other methods.[5] intra-
articular corticosteroid injection (IACI) is a very 
popular procedure, the main beneficial effect of 
IACI is pain relief.[6] IA injection of corticosteroid 
is used to reduce the persistent pain, but this method 
requires multiple injections that increase the risk of 
complications.[7] The use of IACI is controversial, they 
should be used only in patients with acute symptoms 
that don’t respond to conservative treatments.[8] The 
duration of response is different according to the type 
of steroids, dose, subtype of arthritis, and accuracy of 
injection.[6] Sub dermal injection of a dissoluble and 
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ABSTRACT

Background: Pain and dysfunction of the tempromandibular joint (TMJ) are major clinical problems, 
especially, in arthritis. The aim of this study was to compare the effect of intra-articular (IA) versus 
intra-peritoneal (IP) injection of betamethasone long acting on TMJ arthritis in rat.
Materials and Methods: In this experimental study, an inflammation in the left TMJ of 29 rats 
was induced by injection of complete Freund’s adjuvant. After 1 week, rats were divided into 5 
groups: Group A: Rats of this group were not treated (n = 5); groups B, C: Rats were injected with 
a single dose of ½ mg/kg betamethasone L.A IA (n = 6); groups D, E: Rats received a single dose 
of ½ mg/kg betamethasone L.A IP (n = 6).
Rats in groups B and D after 1 week, and in groups C, E and A, at 4 weeks after drug injection were 
sacrificed. Severity of inflammation was scored from 1 to 11 according to synovial hyperplasia, 
vascularity, fibrin deposits, and synovial adhesion. Results were analyzed by using Kruskal-Wallis 
and Mann-Whitney (P < 0/05 was considered significant).
Results: Significant differences were existed between groups B, D (P = 0/004) and groups C, E 
(P = 0/002). The least severity of Inflammation and also evidence of resorbtion in condylar head 
was seen in group C.
Conclusion: The best therapeutic response was seen with IA injection of betamethasone L.A in 
comparison with IP injection.
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long-effect corticosteroid has been suggested as an 
alternative for IA injection. Some of the considerable 
advantages of this method are imposing fewer traumas 
on joint structure and exact and clear place for the 
injection.[9] several studies indicated that IA injection 
of corticosteroids have beneficial effects on TMJ,[10-13] 
but there is limited research in field comparison 
between local and systemic effects of corticosteroids 
in TMJ. In this study, we aimed to investigate IA 
(local) versus intra-peritoneal (IP) (systemic) injection 
betamethasone L.A on TMJ arthritis in rat.

MATERIALS AND METHODS

This experimental animal study was approved 
according to the guidelines of the ethics committee 
of Isfahan University of medical sciences. Before 
beginning the study, a pilot study using four rats was 
performed to confirm the stages and existence of 
inflammation from histological aspect. In main study 
29 male Wister rats, weighted 300-400 g was used. At 
first mixture of ketamin 10% (Ulfasan, Amsterdam, 
Netherlands) and acepromazine 1% (Ulfasan, 
Amsterdam, Netherlands) was injected intramuscular 
to create generalized anesthesia. After shaving the area 
over the left TMJ one volume 50  ml[14] of complete 
Freund’s adjuvant (CFA) (Biojan, Mashhad, Iran) was 
injected into the joint. CFA is composed of dead and 
dried mycobacterium tuberculosis in oil[15] CFA is used 
to create artificial chronic inflammation; according 
to the other studies the inflammation that caused by 
CFA, conforms RA[16,17] the majority of inflammation 
was observed 1 week after CFA injection[18] rats were 
divided randomly into five groups, 1 week after CFA 
injection: Group A (control): Rats of this group were 
not treated (n = 5) groups B, C (n = 6 in each group): 
The rats were injected with a single dose of ½ mg/
kg betamethasone L.A (Exir, Borujerd, Iran) IA into 
left TMJ and also saline was injected into the other 
Joint. Groups D, E (n = 6 in each group): Rats were 
received a single dose of ½ mg/kg betamethasone 
L.A (Exir, Borujerd, Iran) with using of IP injection 
method (for evaluation systemic effect).

Technique of IA injection
The joint felt 5-10 mm posterior to the lateral canthus 
of the eye while mandible was manipulated to provide 
movement of the condyle for a further positive 
identification of the Joint. The needle was inserted 
from a posterior superior direction until the mandibular 
condyle was felt. Needle was inserted inside the 
inferior joint cavity, and the drug injected slowly.[10]

Technique IP injection
Rats were held with their abdominal exposed in the 
left hand and the needle was inserted deeply into the 
abdominal cavity in the lower right quadrant. The 
needle angle was 15-20° and inserted approximately 
5 mm.[10] Control rats were sacrificed at 4 week, after 
induction maximum inflammation. While groups 
B  and  D were sacrificed 1 week after betamethasone 
L.A injection and groups C, E were sacrificed 4 
week after drug injection. The animals sacrificed 
with intramuscular injection trought an overdose of 
ketamine 10% (Ulfasan, Amsterdam, Netherlands). 
The head was separated and fixed for 48 h in formalins 
then processed to provide 4 µm thick section of the 
joint and sections were stained with H and E for 
histological examination. Samples were scored by 
a pathologist according to Muto et  al.[19] and Suzuki 
et al.[20] methods. Synovial lining hyperplasia was 
graded from 0 to 2:

•	 Grade 0: �Indicated the presence of 1 to 3 layers of 
cells.

•	 Grade 1: �Indicated the presence of 4 to 6 layers of 
cells.

•	 Grade 2: Showed 7 or more layers of cells.

Dilated vasculature was graded from 0 to 3
•	 Grade 0: indicated that dilation was not present.
•	 Grade 1: �Indicated the presence of dilated blood 

vessels that involved less than 1/3rd of 
the synovial membrane length.

•	 Grade 2: �Involved 1/3rd to 2/3rd of the synovial 
membrane length.

•	 Grade 3: �Involved more than 2/3rd of the synovial 
membrane length.

Fibrin deposits and synovial adhesion were graded 
from 0 to 3 (similar to the dilated vasculature). The 
severity of inflammation was graded from 1 to 11 by 
adding the scores of the histological criteria then the 
data were collected and analyzed. Non-parametric 
analysis of Kruskal-Wallis was used to compare 
the groups with other. Mann-Whiteney test used to 
compare groups B, C and D, E with each other. P 
values less than 0/05 was considered to be significant.

RESULTS

Mean values and standard deviations in 5 groups are 
shown in Table 1. According to Table 1 there were 
significant differences between 5 groups (P < 0/001).

Inflammation is significantly lower in group C when 
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compared with other groups. Also, evidence of resorption 
in condylar head was seen in group C [Figure 1].

Mann-Whiteney test was used to find out which two 
groups have a significant statistical difference. All 
groups have significant statistical difference expect 
the groups D, E [Table 2].

DISCUSSION

Animal models are necessary for assessment TMJ 
disorders,[21] rats were selected in this study because 
they have condylar translatory movements similar 
to human condyle[10] in this study administration of 
IA injection of betamethasone long acting showed a 
significant reduction in arthritis at 1 [Figures 2 and 3] 
and 4 weeks after drug injection compared with IP 
injection [Figures 4 and 5]. This might be due to local 
effects of betamethasone LA as an anti-inflammatory 
agent in chronic arthritis of the TMJ. Betamethasone 
L.A is a corticosteroied that is injected directly inside 
the joints for decrease pain and stiffness in arthritis 
rheumatoied. Therapeutic response started during 
several hours and continued about 1-4 weeks after IA 
and intra lesional injection.[22] Kopp et al.[23] reported 
that favorite anti-inflammatory effects is seen with 
joint injection because the drug efficacy is increased 
and the effect of injection is limited to the affected 
area. In the present study, the most anti-inflammatory 
response was observed at 4 weeks after IA injection of 
betamethasone L.A in histological aspect. Kopp et al. 

Figure 2: Photomicrograph of the group (B) 1 week after 
articular injection of betamethasone LA showing mild 
hyperplasia of synovial cells (H and E, ×100)

Table 1: Comparison the mean±standard deviations 
between the five groups 
Group Mean Standard 

deviation
N Kruskal-

Wallis
A 7/60 0/55 5 <0/001*
B 3/17 0/75 6
C 1/67 0/82 6
D 5/00 0/63 6
E 4/67 0/82 6
Total 4/31 2/07 29

A: Control; B: Intra articular (IA-1 week); C: (IA 4 week); D: Intra peritoneal 
(IP-1 week); E: IP (4 week). *P value

Table 2: Comparison groups based on P value
P value Groups
0/004 B, D
0/002 C, E
0/015 B, C
0/669 D, E

B, D: Intra articular (IA); intra peritoneal (IP) (1 week); C, E: IA, IP (4 week); 
B, C: IA (1/4 week); E, D: IP (1/4 week)

Figure 1: Photomicrograph of the group (C) 4 weeks after 
articular injection of betamethasone LA showing evidence for 
bone resorption of the condyle. Note active osteoclastic activity 
in the border of the condyle (H and E, ×100)

Figure 3: Photomicrograph of the group (D) 1 week after 
intra-peritoneal injection of betamethasone LA showing distinct 
hyperplasia of synovial cells (H and E, ×100)
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results of other studies were based on the symptoms 
and clinical signs in patients.[12,13]

Outstanding point in the study was condylar 
bone resorption 4 weeks after a single dose of IA 
betamethasone LA injection but El-Hakim et al.[10] 
observed this effect at 6 weeks with a single dose of 
IA dexamethasone injection.

CONCLUSION

The best therapeutic response was seen with IA injection 
of betamethasone L.A in comparison with IP injection.

IA injection of betamethasone L.A is recommended in 
treatment TMJ Arthritis. The resorption of condylar 
head may be due to side effect of the local injection 
of corticosteroids.
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