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Abstract 

Background  The main aim of this systematic review and meta-analysis was to identify peer-reviewed scholarly jour-
nal articles reporting the significance of physiotherapy interventions in managing TMJ ankylosis. In addition, this study 
aimed to critically appraise the existing evidence on the prevalence and clinical presentation, physiotherapy interven-
tion approaches, efficacy of physiotherapy interventions, adverse effects, and safety of physiotherapy interventions 
in TMJ ankylosis management.

Methods  An all-inclusive literature search was conducted using the PubMed, Google Scholar, and Scopus electronic 
databases. The researchers screened the potential articles and assessed for eligibility based on the reported inclu-
sion and exclusion criteria. The quality evaluation tool for observational cohort and cross-sectional studies developed 
by the National Institutes of Health (NIH) and the Cochrane Collaboration’s Risk of Bias Tool were used to assess 
the quality of the included studies. Researchers also comprehensively analyzed the data, reported the results, and dis-
cussed them according to the predominant themes.

Results  The primary electronic database search yielded 409 articles, of which 25 were included in this review. A sec-
ondary search was conducted from citations of the included studies, yielding 74 articles, of which six were included 
in the study. A significantly higher prevalence of bony ankylosis than fibrous ankylosis, with an overall effect size 
of p < 0.00001. In addition, there were significantly more unilateral than bilateral presentations with an overall effect 
size of p < 0.00001. Moreover, there were 78 reported complications out of 245 subjects according to five included 
studies demonstrating a significant effect size with p = 0.001 following the treatment protocols.

Conclusion  This study highlighted the prevalence of bony ankylosis in temporomandibular joint ankylosis, 
emphasizing its impact on patients’ well-being. On the other hand, the results show that physiotherapy is essential 
to optimize postoperative outcomes and minimize adverse events such as re-ankylosis. Practitioners and healthcare 
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Background
Temporomandibular joint (TMJ) ankylosis is a com-
plex and debilitating disorder characterized by the 
TMJ’s abnormal fusion or limited range of motion [1]. 
This condition significantly affects essential mandibu-
lar functions [2]. The predominant etiology of this 
pathological amalgamation is commonly attributed to 
the formation of fibrous or osseous adhesions, which 
hinder the physiological functioning of the joint. TMJ 
Ankylosis has considerable implications for afflicted 
individuals, significantly affecting their oral health, die-
tary intake, and overall quality of life [3, 4].

The etiology of TMJ ankylosis is multifactorial, 
encompassing various variables such as trauma, infec-
tion, inflammation, and congenital anomalies [5]. 
Injuries, such as fractures affecting the mandible or 
temporal bone, can disrupt the complex joint struc-
ture and trigger a reparative mechanism that results in 
abnormal adhesions [6]. Infections, regardless of origin 
from trauma or secondary sources, can trigger inflam-
matory processes that lead to tissue damage and subse-
quent ankylosis [7, 8]. Although congenital anomalies 
are less common, they can heighten an individual’s vul-
nerability to TMJ Ankylosis, presenting challenges in 
promptly identifying and treating this problem.

TMJ ankylosis clinically manifests as bony or fibrous 
ankylosis. Bony ankylosis occurs when bones in a joint 
fuse abnormally, forming osseous tissues and stiff links. 
Fibrous ankylosis is caused by abundant fibrous con-
nective tissue that restricts joint mobility [6].

Diagnosing ankylosis involves evaluating the extent 
of adhesions, age at which the problem manifests, etiol-
ogy, and duration of the ailment. Consequently, effec-
tive care of TMJ ankylosis necessitates a comprehensive 
approach encompassing surgical techniques, orthodon-
tic modalities, and physiotherapeutic procedures [9].

Physiotherapy, a crucial component of this interdisci-
plinary approach, offers a variety of therapeutic inter-
ventions to improve jaw mobility, alleviate pain, and 
strengthen muscle strength [10, 11]. The interventions 
involve a variety of therapeutic exercises, manual tech-
niques, and modalities such as heat, cold, or electrical 
stimulation [12, 13]. The primary goal of personalized 
physiotherapy interventions is to optimize oral func-
tion and alleviate the limitations associated with TMJ 
ankylosis, ultimately improving overall well-being [10].

There is a notable deficiency in our understanding of 
the efficacy of physiotherapy in managing TMJ ankylosis. 
Therefore, this study comprehensively analyzed the exist-
ing literature for evidence of the role of physiotherapy 
in the management of TMJ ankylosis. This research will 
provide insights into the prevalence and manifestations 
of TMJ ankylosis. Additionally, it seeks to investigate 
various physiotherapy intervention approaches, assess 
their efficacy, and evaluate the associated safety con-
cerns and potential adverse consequences linked to these 
interventions.

The study’s main aim is to emphasize the role of physi-
otherapy interventions by critically appraising the exist-
ing evidence on the prevalence and clinical presentation, 
physiotherapy intervention approaches, the efficacy 
of physiotherapy interventions, adverse effects, and 
safety of physiotherapy interventions in TMJ ankylosis 
management.

Materials and methods
The methods and results of this investigation are pre-
sented per the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement [14]. 
The protocol for this systematic review was registered 
at the International Platform of Registered System-
atic Review and Meta-Analysis Protocols (INPLASY) 
(2023100029). The main research question was, "What is 
the efficacy of physiotherapy interventions in individuals 
with TMJ Ankylosis?".

Search strategy
A comprehensive electronic database search up to 8 
October 2023 was conducted independently by two 
reviewers (SAM and AH) to identify peer-reviewed lit-
erature published in scholarly journals that reported 
on the role of physiotherapy interventions in managing 
TMJ ankylosis. Scopus, Google Scholar, and PubMed 
were searched using the following search terms: tempo-
romandibular joint ankylosis, TMJ ankylosis, ankylosis 
of a TMJ, physiotherapy, physical therapy, rehabilitation, 
exercise therapy, manual therapy, therapeutic exercise, 
and orofacial exercises.

A secondary search was conducted from the reference 
lists of the included studies to identify potential articles 
that reported the significance of physiotherapy interven-
tions in managing TMJ ankylosis.

professionals must monitor postoperative recovery and ensure strict adherence to physiotherapy protocols for opti-
mal outcomes.

Keywords  Ankylosis, Physiotherapy, Temporomandibular joint, TMJ Disorders
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Eligibility criteria
This study included current published research on 
the role of physiotherapy interventions in managing 
TMJ ankylosis adhering to the PICOS criteria [15]. The 
included studies reported the prevalence and clinical 
presentation, physiotherapy intervention approaches, 
efficacy of physiotherapy interventions, adverse effects, 
and safety of TMJ ankylosis management. Furthermore, 
the current investigation encompassed research involving 
human subjects, specifically those with at least eight par-
ticipants. Moreover, the present study included reports 
with access to the full text and available in English. How-
ever, Reviews and meta-analyses, reports without meth-
ods and results, letters, and editorial notes were excluded 
from the study.

The PICOS criteria for eligible studies were defined as 
follows:

•	 Population (P): Patients diagnosed with TMJ ankylo-
sis.

•	 Intervention (I): Physiotherapy interventions.
•	 Comparison (C): No specific comparison is stated in 

the question.
•	 Outcome (O): Efficacy in the management of TMJ 

ankylosis.
•	 Study Design (S): This study considered Randomized 

Controlled Trials and other empirical research study 
designs.

Data selection and extraction
Article selection was conducted using a procedural 
screening process. Articles that did not meet the eligi-
bility criteria were omitted from the study based on an 
assessment of their titles and abstracts. Two reviewers 
(MI and AK) examined the research titles and abstracts 
separately, followed by the full text of all papers that ful-
filled the eligibility criteria. The reviewers’ perspectives 
were thereafter discussed in order to reach a consensus. 
All discrepancies or concerns were addressed by engag-
ing a third independent reviewer (MK) and resolved 
accordingly. Data from the included studies were system-
atically extracted and double-checked for consistency, as 
presented in Table 1, including the author, study design, 
sample size, mean age, study objectives, etiology, clini-
cal presentation, physiotherapy techniques, and study 
findings.

Methodological quality assessment
The 17 prospective, retrospective, and observational 
studies included in this analysis were assessed using 
the quality evaluation tool for observational cohort and 

cross-sectional studies developed by the National Insti-
tutes of Health (NIH) [16]. On the other hand, 14 clinical 
and experimental studies were methodically evaluated 
using the Cochrane Collaboration’s Risk of Bias Tool [34]. 
The quality assessment process for all selected articles 
was performed independently by two scorers (RS and 
AH).

Data analysis
Data from the included studies were systematically 
extracted and are presented in Table 1. The results were 
reported according to the prevalence, clinical presenta-
tion, physiotherapy intervention approaches, efficacy of 
physiotherapy interventions, adverse effects, and safety 
in TMJ ankylosis management. In addition, an interven-
tion review approach was applied in analyzing quantita-
tive data using Review Manager version 5.4.1. Moreover, 
proportion meta-analyses were conducted using the ran-
dom effects analysis approach, the Mantel–Haenszel sta-
tistical method, and the odds ratio as the effect measure. 
A 95% confidence interval was applied in the analyses. 
The assessment of publication bias was conducted using 
Egger’s test within the Review Manager 5 (RevMan 5) 
software (Version 5.4. Copenhagen: The Cochrane Col-
laboration, 2020).

Results
Study selection
The literature search yielded 409 articles, of which 170 
duplicates were removed. After title and abstract screen-
ing, 119 articles were excluded. The remaining 120 arti-
cles were retrieved, after which 25 studies that met the 
eligibility criteria were included. In addition, a secondary 
search of the reference lists yielded 74 articles, of which 
seven duplicate records were eliminated. Two articles 
could not be retrieved, and 67 were assessed for eligibil-
ity, after which six met the eligibility criteria and were 
included in the study. Figure 1 displays the obtained data.

Methodological quality assessment
The results of the National Institutes of Health (NIH) 
quality assessment are presented in Table 2. In addition, 
Figs. 2 and 3 show the Cochrane Collaboration’s Risk of 
Bias assessment results.

Study characteristics
The results of the data analysis are thematically reported 
according to the predominant themes: prevalence and 
clinical presentation of TMJ ankylosis; physiotherapy 
interventions approach for TMJ ankylosis, the efficacy of 
physiotherapy interventions in TMJ ankylosis manage-
ment, adverse effects and safety of physiotherapy inter-
ventions [49].
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Fig. 1  PRISMA flow diagram showing the results of the study selection process

Fig. 2  Summary plot showing the results of Cochrane Collaboration’s Risk of Bias [34]
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Prevalence and clinical presentation of TMJ ankylosis
These studies reported quantitative data comparing the 
clinical manifestations of TMJ ankylosis. Nevertheless, 
the findings of these two investigations were incorpo-
rated into the meta-analysis. A proportion meta-analysis 
showed a significantly higher prevalence of bony anky-
losis than fibrous ankylosis with an overall effect size of 
p < 0.00001 (Fig.  4). The total events were 75 out of 80 
subjects, as reported by two of the included studies.

In contrast, Bayat et  al. [18] reported that all partici-
pants had bony ankylosis. Bony ankylosis was found in 
77 (71%), fibrous ankylosis in 6 (6%), and fibro-osseous 
ankylosis in 26 (24%) patients by Elgazzar et al. [35]. On 
the other hand, a study by Dowgierd et al. [20] reported 
that 82% of the joints under study had bony-type ankylo-
sis. The study by Jain et al. [21] had nine out of 18 joints 
manifesting fibro-osseous ankylosis. Computed tomog-
raphy scans revealed fibro-osseous in 9 joints, fibrous in 
5, and bony ankylosis in 4 [22]. Khalifa [41] investigated 
bony ankylosis and reported type II manifestation in 
three patients (11.54), type III in 22 patients (84.61), and 
type IV in one patient (3.85).

There were 189 bilateral events and 558 events out of 
747 subjects, as reported by 21 of the included studies, 
demonstrating significantly more unilateral than bilateral 
presentations with an overall effect size of p < 0.00001, as 
shown in Fig. 5. Figure 6 shows the publication bias of the 
clinical manifestation of the temporomandibular joint 
ankylosis analysis.

Physiotherapy interventions approaches for TMJ ankylosis
The studies that were included reported active physio-
therapy as part of the treatment protocol. Various devices 
have been used, including wooden spoons [17]. The par-
ticipants were instructed to utilize wooden spoons posi-
tioned between their incisors, gradually increasing the 
quantity of spoons at predefined intervals. According 
to Bayat et  al. [18], patients used Therabite devices for 
continuous passive exercise. Elgazzar et al. [35] reported 
mouth opening and jaw exercises, massage, and deep 
heat therapy.

Customized mouth gags were used by patients, 
including inter-incisal acrylic gags with a jack screw, 
according to Güven et  al. [38]. The study participants 

Fig. 3  Traffic light plots showing the Cochrane Collaboration’s Risk of Bias results [34]
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Table 2  National Institutes of Health (NIH) quality assessment results [16]

Y = Yes

N = No

G = Good

Author Objectives 
clearly 
stated

Well-defined 
research 
population

At least 50% of 
those eligible 
participate

Participants 
from similar 
groups

Justification 
of sample 
size, power, 
variance, 
and effect 
estimates

Interest 
exposures 
before 
outcomes

A realistic 
timeframe 
to correlate 
exposure and 
consequence

Overall 
rating

Ahmad et al. 
(2015) [17]

Y Y Y Y N Y Y G

Bayat et al. 
(2009) [18]

Y Y Y Y N Y Y G

Braimah et al. 
(2018) [19]

Y Y Y Y N Y Y G

Dowgierd et al. 
(2022) [20]

Y Y Y Y N Y Y G

Jain et al. (2008) 
[21]

Y Y Y Y N Y Y G

Kaban et al. 
(1990) [22]

Y Y Y Y N Y Y G

Kohli et al. 
(2017) [23]

Y Y Y Y N Y Y G

Longobardi 
et al. (2009) [24]

Y Y Y Y N Y Y G

Nitzan et al. 
(2012) [25]

Y Y Y Y N Y Y G

Sami et al. 
(2023) [26]

Y Y Y Y N Y Y G

Shetty et al. 
(2019) [27]

Y Y Y Y N Y Y G

Shivakotee et al. 
(2019) [28]

Y Y Y Y N Y Y G

Singh et al. 
(2014) [29]

Y Y Y Y N Y Y G

Singh et al. 
(2012) [30]

Y Y Y Y N Y Y G

Tauro 
and Manay 
(2020) [31]

Y Y Y Y N Y Y G

Lin et al. (2019) 
[32]

Y Y Y Y N Y Y G

Yadav et al. 
(2021) [33]

Y Y Y Y N Y Y G

Fig. 4  Forest plot comparing the prevalence of bony and fibrous ankyloses [19, 21]
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used wooden tongue blades, increasing the numbers 
gradually depending on the subjects’ tolerance in the 
study by Hegab [39]. Similarly, a study [21] reported 

patients using Ferguson’s mouth gag and wooden 
tongue blades for active jaw physiotherapy. According 
to Kaban et al. [22], physiotherapy was performed using 

Fig. 5  Forest plot comparing the prevalence of bilateral and unilateral presentation of TMJ ankylosis [18, 20–22, 24–26, 28, 29, 31–33, 35, 37–41]

Fig. 6  The funnel plot illustrates the publication bias, comparing the prevalence of bilateral and unilateral presentation of TMJ ankylosis [18, 20–22, 
24–26, 28, 29, 31–33, 35, 37–41]
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heat, massage, ultrasonography, gum chewing, manual 
stretching exercises, and a bell dynamic jaw exerciser.

In addition, mouth gags, props, and chewing gum 
have been used for aggressive physiotherapy [41].

Efficacy of physiotherapy interventions in TMJ ankylosis 
management
Ahmad et  al. [17] reported the simplicity and ease of 
measuring mouth opening using wooden spoons, dem-
onstrating physiotherapy’s effectiveness in managing 
TMJ ankylosis. The number of spoons accommodated 
was used to measure the extent of the mouth opening.

On the other hand, physiotherapy is essential in pre-
venting re-ankylosis [18–21]. Studies by Elgazzar et al. 
[35] and Lin et  al. [32] have reported non-compliance 
with physiotherapy protocols as a significant cause of 
postoperative complications. According to Singh et  al. 
[30], physiotherapy is essential for preserving the post-
operative outcomes of surgical intervention.

Adverse effects and safety of physiotherapy interventions
There were 78 reported complications out of 245 subjects 
according to five included studies demonstrating a sig-
nificant effect size with p = 0.001 following the treatment 
protocols, as shown in Fig. 7. Figure 8 shows the risk of 
bias assessment of the safety profile analysis.

Ahmad et  al. [17] reported that complication rates 
were significantly low in modified T-plate interposition 
arthroplasty, reporting three patients with complications, 
including hematoma, infection, and re-ankylosis. In con-
trast, Bayat et  al. [18] reported complications, includ-
ing re-ankylosis, postoperative infection, and temporary 
facial palsy. Some patients had a severe hemorrhage, 
facial nerve palsy, and re-ankylosis [19].

According to Dowgierd et al. [20], six patients reported 
complications, including ectopic bone formation on the 
TMJ in one patient, relapse in three patients, and infec-
tion in two patients. In addition, Elgazzar et  al. [35] 
reported persistent pain, limited mouth opening, facial 
weakness, partial graft resorption, intraoperative bleed-
ing, slight condylar overgrowth, transient facial nerve 

Fig. 7  Forest plot showing the complication rates following TMJ ankylosis treatment [18, 19, 35–37]

Fig. 8  The funnel plot illustrates the publication bias regarding the complication rates following TMJ ankylosis treatment [18, 19, 35–37]
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weakness, loose hardware, infection, and re-ankylosis. 
Patients reported temporary paresis of the facial nerve, 
open bite, re-ankylosis, and Frey’s syndrome [36].

Patients reported pain during physiotherapy in the 
early postoperative days [26, 39, 45, 47]. Excessive bleed-
ing, wound hematoma, re-ankylosis, facial nerve injury, 
and wound infections have been reported by patients 
[21]. Conversely, no complications have been observed 
[26, 28, 39, 42]. According to Park et al. [44], one patient 
reported an anterior open bite.

Discussion
TMJ ankylosis manifests clinically in various ways. The 
study results showed that bony ankylosis is more com-
mon than fibrous ankylosis. Bony ankylosis is char-
acterized by stiffness, limiting joint movements, and 
significantly affecting the patient’s general health [50]. 
In addition, most patients reported unilateral manifes-
tations rather than bilateral cases. Understanding the 
clinical manifestations is critical for developing effective 
treatment protocols for managing TMJ ankylosis while 
minimizing recurrence and adverse effects.

Higher bony ankylosis prevalence compared to fibrous 
may be associated with various factors. Bony-type 
ankylosis may result from more severe inflammatory 
processes or trauma, leading to increased clinical mani-
festations and patient reporting. In addition, bony anky-
losis is more visible diagnostically, manifesting in the 
form of joint stiffness, thus easily identifiable, contrib-
uting to its higher reported prevalence in the included 
studies. Moreover, the adverse effect of bony ankylosis on 
the patient’s quality of life prompts diagnosis and inter-
vention, which are more prevalent in clinical studies.

In addition, the results show various treatment proto-
cols incorporating different physiotherapy techniques 
to optimize the postoperative results of TMJ ankylosis. 
Physiotherapy techniques use multiple tools, including 
wooden spoons, Therabite devices, personalized mouth 
gags, and various exercises [17, 18]. Physiotherapy tech-
niques optimize mouth opening and accelerate healing 
after surgery. The included studies emphasized the signif-
icance of physiotherapy in minimizing re-ankylosis and 
other postoperative complications.

On the other hand, most physiotherapy techniques 
were considered safe and effective in minimizing adverse 
events [18–21, 27]. There were considerably fewer post-
operative adverse events, as shown in Fig.  6. However, 
pain during physiotherapy has been reported. Neverthe-
less, the pain reduced over time, gradually making it easy 
to continue physiotherapy. In addition, evidence shows 
that physiotherapy therapies are essential for optimiz-
ing postoperative outcomes and preventing re-ankylosis. 
The devices employed, such as wooden spoons in the 

treatment protocols, are simple to use and can be used 
to measure mouth opening and keep track of progress. 
These studies emphasize compliance with physiotherapy 
protocols for optimal results.

The incidence of postoperative complications was sig-
nificantly lower. Nevertheless, understanding the possi-
ble adverse events of physiotherapy treatments is vital for 
providing complete patient care. Therefore, it is essential 
to carefully monitor patients after surgery and emphasize 
compliance with predefined protocols to minimize hema-
tomas, infections, facial nerve palsy, and re-ankylosis.

The physiotherapy protocols have a relatively good 
reported safety and compliance due to the customized 
and gradual nature of specific individual needs. Appro-
priate protocols emphasize patient comfort, enhancing 
compliance while minimizing adverse effects and postop-
erative complications. In addition, simple tools used and 
regular monitoring strengthen the safety of the treatment 
protocols.

This comprehensive analysis of the clinical manifesta-
tions and treatment protocols for TMJ ankylosis high-
lights the importance of understanding the various 
aspects of this condition. Bony ankylosis, more preva-
lent than fibrous ankylosis, can significantly impact the 
patient’s quality of life. Incorporating physiotherapy tech-
niques into the treatment plans is crucial for optimizing 
postoperative outcomes, minimizing re-ankylosis, and 
reducing complications.

While physiotherapy techniques have proven safe and 
effective, healthcare professionals should remain vigilant 
in monitoring patients after surgery and ensuring compli-
ance with predefined protocols. This proactive approach 
can help minimize adverse events and provide complete 
patient care. By continuing to advance our knowledge 
of the clinical manifestations and treatment options for 
TMJ ankylosis, we can improve patient outcomes and 
enhance the overall management of this condition.

Limitations of the evidence included in the review
While the evidence presented in the previous discussion 
provides valuable insights into the clinical manifestations 
and treatment protocols for TMJ (TMJ) ankylosis, it is 
essential to acknowledge the limitations of the reviewed 
studies. These limitations may affect the generalizability 
and reliability of the findings.

1.	 Small Sample Size: Some of the included studies in 
the analysis had a small sample size, which could 
impact the statistical power and generalizability of 
the results.

2.	 Heterogeneity of Study Designs: The studies encom-
passed a range of designs, leading to heterogeneity 
in methodology and outcome measurements. This 
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variance in study designs may make it challenging to 
draw definitive conclusions or establish standardized 
treatment protocols for TMJ ankylosis.

3.	 Lack of Randomization and Blinding: Several stud-
ies did not employ randomization or blinding tech-
niques, which raises the potential for bias in the 
results. Without randomization, there is an increased 
risk of selection bias, as participants may not be rep-
resentative of the overall population or the specific 
subgroups being studied.

4.	 Lack of Long-term Follow-up: Many of the included 
studies had a relatively short follow-up period, which 
limits the ability to assess the long-term effective-
ness and potential complications associated with the 
treatment protocols.

It is crucial to consider these limitations when inter-
preting the evidence presented. Further research with 
larger sample sizes, standardized study designs, ran-
domized controlled trials, and long-term follow-up 
periods is needed to address these limitations and pro-
vide more robust evidence on the clinical manifesta-
tions and treatment protocols for TMJ ankylosis.

Implications for clinical practice
The findings presented in the above article have sev-
eral implications for clinical practice in the manage-
ment of TMJ (TMJ) ankylosis:

1. Treatment Protocol Optimization: Clinicians 
should consider incorporating physiotherapy tech-
niques, such as wooden spoons, Therabite devices, 
personalized mouth gags, and specific exercises, to 
improve postoperative outcomes and minimize the 
chances of re-ankylosis.
2. Patient Compliance and Education: Healthcare 
professionals should educate patients about the 
benefits of physiotherapy and the potential conse-
quences of non-compliance, including re-ankylosis 
and other postoperative complications.
3. Risk and Complication Management: Health-
care practitioners should be vigilant in monitoring 
patients after surgery, mainly to prevent complica-
tions such as hematomas, infections, facial nerve 
palsy, and re-ankylosis. Adherence to predefined 
protocols for postoperative care is crucial in mini-
mizing the incidence of adverse events. Regular 
follow-up appointments are essential to evaluate 
the long-term outcomes and address emerging 
complications.

Implications for policy
The research findings have several implications for 
healthcare policies related to TMJ ankylosis:

1. Standardized Treatment Guidelines: Policymakers 
should consider developing standardized treatment 
guidelines for TMJ ankylosis. These guidelines should 
include recommendations for incorporating physi-
otherapy techniques as an integral part of the treat-
ment process.
2. Access to Physiotherapy Services: Policymakers 
should evaluate the availability and accessibility of 
physiotherapy services for patients with TMJ ankylo-
sis. Ensuring that these services are readily available 
to patients, regardless of geographical location or 
financial barriers, would support optimal postopera-
tive outcomes and reduce the likelihood of complica-
tions or re-ankylosis.

Implications for future research
While the discussed study contributes to the understand-
ing of TMJ ankylosis, there are opportunities for further 
research:

1. Randomized Controlled Trials: Future research 
should focus on conducting well-designed rand-
omized controlled trials with larger sample sizes. 
These trials would provide a higher level of evidence 
on the effectiveness and safety of physiotherapy tech-
niques for TMJ ankylosis.
2. Long-term Follow-up Studies: Longitudinal stud-
ies with extended follow-up periods are needed to 
evaluate the sustained outcomes of various treat-
ment protocols for TMJ ankylosis. These studies 
would provide insights into the long-term functional 
improvements, rates of recurrence, and potential 
complications associated with different treatment 
approaches.
3. Comparative Effectiveness Research: Comparative 
effectiveness research comparing various physiother-
apy techniques and treatment approaches would help 
determine the most effective interventions for TMJ 
ankylosis. This research would assist clinicians in 
making informed decisions regarding selecting treat-
ment protocols for individual patients.

Conclusion
The present study evaluated the prevalence and clinical 
presentation of physiotherapy intervention approaches, 
efficacy of physiotherapy interventions, adverse effects, 
and safety of physiotherapy interventions in TMJ 
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ankylosis management. This study highlighted the prev-
alence of bony ankylosis in temporomandibular joint 
ankylosis, emphasizing its impact on patients’ well-being. 
On the other hand, the results show that physiotherapy is 
essential to optimize postoperative outcomes and mini-
mize adverse events such as re-ankylosis. Practitioners 
and healthcare professionals need to monitor postopera-
tive recovery and ensure strict adherence to physiother-
apy protocols for optimal outcomes. However, there is 
limited empirical research directly investigating the role 
of physiotherapy interventions in managing TMJ anky-
losis. Therefore, further studies should be carried out to 
verify the results of this study.
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