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Knowledge and awareness about fibrodysplasia 
ossificans progressiva among dental students

Abstract

Fibrodysplasia ossificans progressiva (FOP) is a rare genetic disorder which is autosomal 
dominant distinguished by congenital malformations of large toes and flare ups, etc. 
It is a disorder of connective tissue, with heterotopic ossifications seen with skeletal 
muscles, tendons, and cartilages and also called as Stone man disease, myositis 
ossificans, and Munchmeyer disease. The main objective of the study is to assess and 
create the awareness about FOP among dental students. An online‑based survey was 
conducted among 103 dental students, undergraduates and postgraduates. About 
20 questionnaires were prepared and circulated among the students through the 
“Google forms” across Chennai. A survey questionnaire asked about the knowledge 
of fibrodysplasia, its causes, treatment, and diagnosis was enquired. Thus, the data 
obtained were analyzed statistically using the SPSS software. In our study, about 
64% were undergraduates and 35% of them were postgraduates. About 66% of the 
participants were aware of fibrodysplasia and 32% of them were not aware. Most of 
the undergraduate students were more aware of fibrodysplasia (40%) when compared 
to postgraduates  (29%). However, this is statistically not significant. Fibrodysplasia 
ossificans reported to have a high incidence in 1 in 2 million people worldwide. Hence, 
an early diagnosis of this disorder can prevent further complications. Although the 
survey has provided significant knowledge about fibrodysplasia, awareness still has 
to be created among dental students.
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INTRODUCTION

Fibrodysplasia ossificans progressiva (FOP) is a rare genetic 
disorder which is autosomal dominant and distinguished 

by congenital malformations of large toes and flare‑ups.[1] 
This is a disorder of connective tissue, with heterotopic 
ossifications seen with skeletal muscles, tendons, and 
cartilages.[2] This disease condition is also called Stone man 
disease, myositis ossificans, and Munchmeyer disease. 
The prevalence of fibrodysplasia was about one among 
two million individuals irrespective of ethnic, racial, 
gender, or geographic factors.[3] The two definitive clinical 
symptoms of FOP incorporate distortions in big toes and 
development of heterotopic endochondral ossification in 
specific anatomic patterns.[4] It resembles a ribbon or plates 
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of heterotopic bony structures which replace connective 
tissue and skeletal muscles through endochondral 
ossification that promotes lifelong immobility of joints at 
the site involvements. This disease fundamentally affects the 
maxillofacial region, involving all the masticatory muscles.[5] 
The primary etiology of fibrodysplasia includes a mutation 
in ACVR1 gene  (bone morphogenetic protein receptor). 
Other factors which predispose to fibrodysplasia include 
genetic mutations and hereditary causes of traumatic 
injuries.[6] A few clinical studies have provided evidence of 
significant abnormality in the regulation of BMP signaling 
pathway in patients with fibrodysplasia ossificans.[7]

People who are affected with FOP appear to be normal at 
birth, although there are malformations associated with 
great toes. Within 10  years of age, most of the children 
with FOP develop inflammatory, painful, and episodic 
inflammatory swelling of the soft tissue.[8] In later stages, 
it leads to ankylosis, chest stiffness, and respiratory 
infections.[9] Prior diagnosis of this disease is vital to 
prevent any further invasive examination such as biopsies 
as trauma, intramuscular injections which amplify the 
development of the disease.[10] The diagnostic approaches 
of FOP are X‑rays, magnetic resonance imaging, and DNA 
genetic testing of the ACVR1 gene. FOP is also commonly 
misdiagnosed with juvenile lymphedema, fibromatosis, 
and soft‑tissue sarcoma. Other blood routine investigation 
of fibrodysplasia shows the bone mineral metabolism, 
activity of serum alkaline phosphatase might be elevated, 
during disease flare‑ups and the level of urinary basic 
fibroblast growth factor might also be increased which 
coincides with the angiogenic period of fibroproliferative 
lesions.[11] Studies have revealed that about 87% of patients 
with fibrodysplasia ossificans are wrongly diagnosed. 
There is no other conclusive treatment accommodated for 
fibrodysplasia. However drugs such as corticosteroids and 
NSAIDS can be administered.[12] Hence, the knowledge 
about the causes, diagnosis, and treatment required for 
fibrodysplasia is important for the clinicians to consult the 
patients.[13]Our research and knowledge have resulted in 
high‑quality publications from our team.[14‑28]

Thus, the main objective of our study is to assess the 
knowledge and awareness about FOP among the dental 
students.

MATERIALS AND METHODS

A cross‑sectional study was conducted among 103 
dental students, undergraduates and postgraduates. An 
online‑based survey comprising 20 questionnaires was 
prepared and circulated among the students through the 
“Google forms” across Chennai. The demographic data of 
the participants consisting of name, gender, and qualification 
were asked. We framed a self‑structured questionnaire 
with 20 questions and the validity of it was evaluated by 

external and internal experts. Random sampling method 
was selected to avoid the bias. A  survey questionnaire 
enquired about the knowledge of fibrodysplasia, its causes, 
treatment, and the diagnosis was enquired. These questions 
assessed the knowledge and awareness about fibrodysplasia 
ossificans. About 103 responses were collected. Thus, 
the data obtained were analyzed statistically using SPSS 
software (IBM, India) and the Chi‑square test was used.

RESULTS AND DISCUSSION

In our study, among n  =  103 participants, 74% of them 
were female and 25% of them were male. In which, 64% of 
them were undergraduates and 35% were postgraduates 
were included in the study  [Figure  1]. The percentage 
distribution of awareness about fibrodysplasia among the 
dental students was analyzed. 68.9% of the students chose 
as it is a connective tissue disorder, 21.3% of students 
chose congenital disease and 9.7% of them answered as 
it is a skeletal abnormality. This shows that 68% of them 
were aware and 30% of them were not aware [Figure 2]. 
The main predisposing factor for fibrodysplasia is genetic 
mutations. A gene involved in fibrodysplasia is the ACVR1 
gene. The question regarding the causes and genes involved 
in fibrodysplasia was asked. About 66.9% of them know 
that it is caused by genetic mutations, 27.1% of them 
answered as hereditary and 5.8% of them have chosen as it 
is caused due to trauma [Figure 3]. We assess the awareness 
about oral manifestations of fibrodysplasia among dental 
students. 13.4% of the students answered as ankylosis of 
temporomandibular joint (TMJ), 6.7% of them chose tooth 

Figure  1: The pie chart shows the percentage distribution of the 
qualification of the students. Here, violet denotes undergraduate 
students (64%) and orange denotes postgraduate students (35.9%) 
who were included in the study
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mobility, 7.6% as abscess and 42.3% of them have chosen all 
the above [Figure 4]. Other than this, questions regarding 
the most population group affected, abnormalities of 
fibrodysplasia were assessed. Moreover, gene mutations 
involved in disease were asked. 65.3% of them knew that 
the ACVR1 gene was involved in fibrodysplasia, 27.8% of 

them had chosen the RAS gene, and 5.7% as P53 gene. We 
found that 41% of the students know that females are the 
most common being affected with fibrodysplasia and 40% 
of the students also know about the abnormalities caused 
by fibrodysplasia.

Figure  2: The pie chart shows the percentage distribution of 
awareness about fibrodysplasia among dental students. Here green 
denotes the percentage of students who answered as connective tissue 
disorder (68.9%), red denotes the option congenital disease (21.3%) 
and blue denotes the students who answered it as skeletal 
abnormality (9.7%)

Figure  3: Pie chart depicts the percentage distribution of the 
knowledge about causes of fibrodysplasia known by the students. 
Here, pink denotes the percentage of students who answered as genetic 
mutations  (66.9%), yellow denotes that students who had chosen 
hereditary (27.1%) and grey denotes the percentage of students (5.8%) 
who have answered as trauma

Figure  4: This pie chart depicts the percentage distribution of 
awareness about oral manifestations of fibrodysplasia asked among 
dental students. Here, brown colour denotes the percentage of 
students who have chosen all the above as option (42.3%), peach 
colour denotes the option ankylosis of TMJ, black denotes that of 
students answered as tooth mobility (6.7%) and purple denotes the 
option abscess as the oral manifestations of fibrodysplasia (7.6%). 
TMJ: Temporomandibular joint

Figure  5: Bar graph represents the association between the 
qualification of participants and their knowledge on causes of 
fibrodysplasia. The X‑axis indicates the degree of the dental students, 
Y‑axis indicates the percentage of participants knowing causes of 
fibrodysplasia ossificans. Here, pink denotes the participants who 
had chosen genetic mutations, yellow denotes the students who had 
chosen as hereditary and gray denotes the students who had chosen 
trauma as the cause for fibrodysplasia. It shows that the majority 
of undergraduate students (41%) have known that fibrodysplasia is 
caused by genetic mutations when compared to postgraduates (25%). 
However, this is not significant statistically (2 = 0.53; P > 0.005)
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Figure 5  shows the correlation between the qualification 
of the participants and awareness of fibrodysplasia. 
It shows that the undergraduate students were more 
aware of fibrodysplasia  (40%) when compared to 
postgraduates  (29%). As they know fibrodysplasia 
is a type of connective tissue disorder. Although 
postgraduates also have equal knowledge and awareness 
about fibrodysplasia, this is not statistically significant. 
As Chi‑square test P  =  0.27; P  >  0.005, hence, it shows 
not significant  [Figure  6]. Then we also assessed 
the correlation between the degree of students and 
causes of fibrodysplasia. It shows that the majority 
of undergraduate students  (41%) have known that 
fibrodysplasia is caused by genetic mutations when 
compared to postgraduates  (25%). However, this 
correlation is not found to be statistically significant as 
the Chi‑square test P = 0.53; P > 0.005; hence, it shows no 
significance [Figure 5].

DISCUSSION

From the results obtained from our study, it was found that 
the majority of the participants know about fibrodysplasia 
ossificans and its features. Only a few of them were 
unaware. Our present study observed that the majority of 
dental students knew that fibrodysplasia is a connective 
tissue disorder. A  similar study conducted among 50 
orthopedic surgeons have reported that only 6% of the 
clinicians were aware of diagnosis and prevention for 

fibrodysplasia ossificans.[29] A similar study done among 
the physicians on iatrogenic harm caused by fibrodysplasia 
was reported that about 87% of patients were incorrectly 
diagnosed due to the lack of awareness among the medical 
students.[30] Thus, our study findings confirmed that 
students in dental colleges have some knowledge and idea 
about FOP. In our study, we observed that undergraduate 
and postgraduate students have significant knowledge 
about the causes, abnormalities of fibrodysplasia. One 
case report study has revealed that almost all physicians 
had known that fibrodysplasia is caused by genetic 
mutations.[31] Our study findings also infer the diagnosis 
and treatment approaches like X‑rays, genetic testing 
needed for fibrodysplasia. A previous study had discussed 
the importance of X‑rays, radiological features useful for 
the diagnosis of fibrodysplasia.[32]

Although classic FOP involves genetic mutations, studies 
have been still going on to elucidate the exact molecular 
pathway which prompts the intricate illness aggregate of 
skeletal formation.[33] In addition, few studies have reported 
that diagnostic errors and inappropriate medical procedures 
in patients can cause harm which likely results from a 
lack of awareness and misdiagnosis of fibrodysplasia.[34] 
Although several studies have inferred the importance of 
fibrodysplasia and its diagnosis, an early diagnosis of this 
disorder can prevent further complications. Our present 
study had certain limitations, which involves less sample 
size and a short period. Thus, the future extent of our study 
can include newer information and therapeutic approaches 
related to fibrodysplasia ossificans. Although the survey 
has provided significant knowledge about fibrodysplasia, 
awareness still has to be created among dental college 
students.

CONCLUSION

The fibrodysplasia ossificans has been reported to 
have incidence in 1 in 2 million people. Diagnosing the 
disease earlier is most important as it can avoid further 
complications. Hence, knowledge about this disease plays a 
vital role for all physicians leading to the correct diagnosis of 
diseases. Hence, this survey would have created significant 
knowledge and awareness about the fibrodysplasia 
ossificans among the dental students.
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