Biosc.Biotech.Res.Comm. Special Issue Vol 13 No (7) 2020 Pp-27-33

BBRC

Bioscience Biotechnology
Research Communications

Awareness of Osteosarcoma of Jaws Among Dental

Students

Srinisha.M', Dhanraj Ganapathy? and Subhashree R?
ISaveetha Dental College and Hospitals Saveetha Institute of Medical

and Technical Sciences Saveetha University, India

2Professor and Head of Department, Department of Prosthodontics, 1Saveetha Dental College and
Hospitals Saveetha Institute of Medical and Technical Sciences Saveetha University, Chennai, India.
3Senior Lecturer Department of Prosthodontics Saveetha Dental College and Hospitals Saveetha
Institute of Medical and Technical Sciences Saveetha University Chennai -77, India

Osteosarcomas are rare, malignant, bone tumors defined by the presence of malignant mesenchymal cells which
produce immature bone. Osteosarcomas of the jaws are rare, representing about 7% of all the osteosarcomas and
1% of all head and neck malignancies The mandible and maxilla are almost equally involved, but in some studies
mandibular tumors have better prognosis than maxillary tumors. Osteosarcoma is a disease of childhood and
adolescence peaking in the second decade of life. The aim of this study is to assess and create awareness about
osteosarcoma of jaws among dental students.The survey is an online based questionnaire made using survey planet
and a total of 106 responses were received.The data was tabulated in excel and statistically analysed using SPSS.
About 92.5% of dental students are aware about the malignant primary tumour of bone, osteosarcoma. About
87.7% of dental students agree that fluoride in drinking water leads to greater risk of osteosarcoma of jaws. 73.6%
of dental students are well aware of the symptoms of osteosarcoma of jaws . The awareness about osteosarcoma

among dental students is high among dental students.

OSTEOSARCOMA ; DENTAL STUDENTS; MALIGNANT; SWELLING.

Osteosarcomas are rare, malignant, bone tumors defined
by the presence of malignant mesenchymal cells which
produce immature bone. Osteosarcomas of the jaws are
rare, representing about 7% of all the osteosarcomas and
1% of all head and neck malignancies (August et al., 1997;
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Vadillo et al., 2011). The mandible and maxilla are almost
equally involved, but in some studies mandibular tumors
have better prognosis than maxillary tumors (August et
al., 1997). Osteosarcoma is a disease of childhood and
adolescence peaking in the second decade of life. Despite
many efforts, the etiology of osteosarcoma remains
largely unknown.

Osteosarcoma of jaw is generally uncommon and despite
its histopathologic similarities with long bone tumour ,
it is biologically different (Baghaie and Motahari, 2003)
.The gene associated with osteosarcoma was the p53 gene
where the mutations in the p53 gene were first observed
in sporadic osteosarcoma (Friend et al., 1986; lavarone
and Matthay, 1992). In most cases, this type of tumour
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pursues an aggressive course. Osteosarcoma of the jaws
is slightly more common in males and occurs at a later
age compared to that occurring in long bones (Khorate
et al., 2010).

The most common presentation of osteosarcoma in the
head and neck region is swelling (Nissanka et al., 2007)
. Pain has also been reported in approximately 50%
of patients with osteosarcoma (Mark et al., 1991). CT
can be helpful in visualizing extension of soft-tissues
involvement and is essential for early diagnosis of
osteosarcoma (Givol et al., 1998) . Marx et al. reported
that the prognosis of a jaw osteosarcoma is better than
that of long bones osteosarcoma . The reason could be
histologically better differentiation of jaw osteosarcoma
than long bone osteosarcoma . As jaw osteosarcoma
occurs among older aged patients have less chance
of developing metastasis (Marx and Stern, 2012)
.Osteosarcoma of jaws gives rise to distant metastasis less
frequently compared to osteosarcomas of the long bones
(Campanacci, 1999; Guadagnolo et al., 2009).

The early lesion of osteosarcoma of the jaw usually
involves the surface of the bone with attachment of
the lesion to the cortex and with very minimal or no
trabecular involvement. Whereas, An advanced lesion
may show extensive trabecular infiltration (Bras et al.,
1980; Donaldson et al., 2004) . Proper surgical excision
of the primary lesion combined with postoperative
radiotherapy or chemotherapy is considered as the
mainstay of treatment for osteosarcoma of the jaw bone
(Amaral et al., 2008).

It is very important for dental students to be aware of
osteosarcoma affecting jaws in order to provide early
diagnosis. Previously our department has published
extensive research on various aspects of prosthetic
dentistry (Anbu et al., 2019; Ariga et al., 2018; Ashok
and Ganapathy, 2019; Duraisamy et al., 2019; Ganapathy
et al.,, 2017; Gupta et al., 2018; Jain, 2017a, 2017b;
Ranganathan et al., 2017; Varghese et al., 2019; World
Journal of Dentistry, 2017), this vast research experience
has inspired us to research about the awareness of
osteosarcoma of jaws among dental students.

MATERIAL AND METHODS

The present study is an online based survey conducted
among the dental students.The participants were
from 1st, 2nd, 3rd, 4th and Intern years of BDS.
Questionnaires were prepared and distributed among
dental students through an online link from the survey
planet. The total number of participants was 106 dental
students. Participation in this study was voluntary. The
questionnaire contained 15 questions. Independent
variables were demographics such as year of study of
participants. Dependent variables were osteosarcoma of
jaw, dental students . Only the completed surveys were
included for analysis. The collected results were entered
in Microsoft excel. Data analysis was done using SPSS
software 20.0. Statistics used for analysis was Descriptive
statistics and comparison of variables were done using
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chi square test where p<0.05, statistically significant.

RESULTS AND DISCUSSION

Osteosarcoma is the most common malignant bone
tumor , with mandibular and maxillary osteosarcomas
accounting for only 6% of all osteosarcomas
(Baumbhoer et al., 2014) . Osteosarcoma of the jaw has a
better prognosis than that of long bone osteosarcomas
(Daffner et al., 2002; Yamamoto et al., 2011). Swelling
is the most common symptom in osteosarcoma. Pain,
paresthesia, and ulcerations are usually less common
(Jasnau et al., 2008) .

Students from different years participated in the survey.
The highest number of participants were from third years
(37.74%) (Figure 1). About 92.5% dental students were
aware of osteosarcoma whereas 7.5% dental students
were still not aware of malignant primary tumours of
bone, osteosarcoma (Figure 2). 89.6% of dental students
were aware that osteosarcoma of jaws constitutes
7% of all sarcomas (Figure 3). About 74.5% dental
students were aware that radiation, rapid bone growth,
genetic predisposition are all the risk factors causing
osteosarcoma of jaws (Figure 4).

Figure 1: Pie chart depicting the distribution of year of
study of the dental students participated in the survey.
Blue colour indicates 1st year students (4.72%). Green
colour indicates 2nd year students (19.81%). Brown
colour indicates 3rd year students (37.74%). Violet colour
indicates 4th year students (16.04%). Yellow colour
indicates intern students (21.70%). The highest number
of participants were from third years (37.74%).

Figure 2: Pie chart depicting the awareness of osteosarcoma
among the dental students participated in the survey. Blue
colour indicates students who were aware of osteosarcoma
(92.45%). Green colour indicates students who were not aware
of osteosarcoma (7.55%). About 92.5% dental students were
aware of osteosarcoma .

Aae you awacs
& the




Figure 3: Pie chart depicting the awareness of students
on jaw osteosarcoma which constitutes about 7% of all
sarcomas among the dental students participated in the
survey. Blue colour indicates students who were aware
that jaw osteosarcoma represents about 7% of all sarcoma
(89.62%0). Green colour indicates students who were aware
that jaw osteosarcoma represents about 7% of all sarcoma
(10.38%). 89.6% of dental students were aware that
osteosarcoma of jaws constitutes 7% of all sarcomas.
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Figure 4: Pie chart depicting the risk factors causing
osteosarcoma of jaws. Blue colour indicates genetic
predisposition (4.729%). Green colour indicates rapid
bone growth (7.55%). Brown colour indicates radiation
(12.26%). Violet colour indicates none of the above
(0.94%). Yellow colour indicates all of the above (74.53%).
About 74.5% dental students were aware that radiation,
rapid bone growth, genetic predisposition are all the risk
factors causing osteosarcoma of jaws.
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Figure 5: Pie chart depicting the gender most affected by
osteosarcoma according to the participants . Blue colour
indicates male (65.09%). Green colour indicates female
(24.53%). Brown colour indicates both gender equally
affected (10.38%). About 65.1% dental students responded
that males are most affected by osteosarcoma.
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About 65.1% dental students responded that males
are most affected by osteosarcoma, 24.5% responded
that females are most affected by osteosarcoma and
10.4% responded that both genders are affected equally
(Figure 5). About 78.3% dental students were aware
that occurrence of osteosarcoma of jaws are related to
dental extractions (Figure 6). 79.25% were well aware
that the commonest findings of osteosarcoma of jaws
was swelling (Figure 7). About 96.2% dental students
were aware that the survival rate of osteosarcoma has
increased on using chemotherapy as an adjuvant to
surgery (Figure 8).

Figure 6: Pie chart depicting the awareness of the dental
students on extraction as a cause for osteosarcoma . Blue

colour indicates students who agreed that osteosarcoma
is caused by extraction (78.30%). Green colour indicates
students who did not agree that osteosarcoma is caused
by extraction (21.70%). About 78.3% dental students were
aware that occurrence of osteosarcoma of jaws are related
to dental extractions.
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Figure 7: Pie chart depicting the awareness of the
dental students on swelling as the most common clinical
presentation of osteosarcoma of jaws . Blue colour indicates
students who agreed that swelling is the common finding
of osteosarcoma of jaws (78.25%). Green colour indicates
students who did not agree that swelling is the common
finding of osteosarcoma of jaws (20.75%). 79.25% were
well aware that the commonest findings of osteosarcoma
of jaws was swelling.
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Figure 8: Pie chart depicting the awareness of the dental
students on chemotherapy as an adjuvant for surgery in
treatment for osteosarcoma of jaw. Blue colour indicates
students who agreed that chemotherapy can be used as
an adjuvant for surgery(96.23%). Green colour indicates
students who did not agree that chemotherapy can be
used as an adjuvant for surgery (3.77%). About 96.2%
dental students were aware that the survival rate of
osteosarcoma has increased on using chemotherapy as an
adjuvant to surgery.
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Figure 10: Pie chart depicting the awareness of the
dental students on higher incidence of osteosarcoma of
jaws seen in the second and fourth decades . Blue colour
indicates students who agreed that higher incidence of
osteosarcoma of jaws was seen in the second and fourth
decades (76.42%). Green colour indicates students who
did not agree that higher incidence of osteosarcoma of
jaws was seen in the second and fourth decades (23.58%).
76.42% were aware that peak incidence of osteosarcoma
was found in the second and fourth decades.
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About 78.3% students were aware that higher levels
of fluoride content in drinking water can lead to
osteosarcoma of jaws (Figure 9). 76.4200 were aware that
peak incidence of osteosarcoma was found in the second
and fourth decades (Figure 10). About 76.42% dental
students were aware that patient age, tumour grade,
tumour size, response to chemotherapy all these factors
affects prognosis of osteosarcoma of jaws (Figure 11).
According to 73.58% of the study participants swelling,

Figure 11: Pie chart depicting the factors affecting
prognosis of osteosarcoma according to the participants .
Blue colour indicates response to chemotherapy (2.83%).
Green colour indicates none of the above (0.94%). Brown
colour indicates patient age (4.729%). Violet colour indicates
tumour grade (3.77%). Yellow colour indicates tumour size
(11.329). Red colour indicates all of the above (76.420%).

loosening of teeth are the symptoms of osteosarcoma of

jaws (Figure 12).

Figure 9: Pie chart depicting the awareness of the dental
students on higher levels of fluoride as a cause for
osteosarcoma of jaws. Blue colour indicates students who
agreed that fluoride causes osteosarcoma of jaws (78.300).
Green colour indicates students who did not agree that
fluoride causes osteosarcoma of jaws (21.70%). About
78.3% students were aware that higher levels of fluoride
content in drinking water can lead to osteosarcoma of
jaws.
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About 76.42% dental students were aware that patient age,
tumour grade, tumour size, response to chemotherapy all
these factors affects prognosis of osteosarcoma of jaws
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Figure 12: Pie chart depicting the symptoms of osteosarcoma of
jaws according to the participants. Blue colour indicates swelling
(5.66%). Green colour indicates loosening of teeth (7.55%).
Brown colour indicates facial dysesthesia (13.219%). Violet colour
indicates all of the above (73.58%). According to 73.58% of the
study participants swelling, loosening of teeth are the symptoms
of osteosarcoma of jaws.




About 85.8% dental students were aware that osteosarcoma
of jaws occurs secondary to Paget’s disease (Figure 13).
93.4% dental students agreed to the fact that obtaining
disease free resection margins in osteosarcoma is difficult
(Figure 14). About 83% dental students were aware of the
ways to manage osteosarcoma of jaws (Figure 15).

Figure 13: Pie chart depicting the awareness of the
dental students on osteosarcoma occurring secondary
to Paget’s disease. Blue colour indicates students who
agreed that osteosarcoma occurred secondary to Paget’s
disease (85.85%). Green colour indicates students who
did not agree that osteosarcoma occurred secondary to
Paget’s disease (14.15%). About 85.8% dental students
were aware that osteosarcoma of jaws occurs secondary
to Paget’s disease.
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Figure 14: Pie chart depicting the awareness of dental
students on obtaining disease free margin in osteosarcoma
of jaws is difficult. Blue colour indicates students who
agreed that obtaining disease free margin in osteosarcoma
of jaws is difficult (93.40%). Green colour indicates
students who did not agree that obtaining disease free
margin in osteosarcoma of jaws is difficult (6.60%). 93.4%
dental students agreed to the fact that obtaining disease
free resection margins in osteosarcoma is difficult.
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Figure 15: Pie chart depicting the awareness of dental
students on ways to manage osteosarcoma of jaws. Blue
colour indicates students who were aware of ways to
manage osteosarcoma of jaws (83.02%). Green colour
indicates students who were not aware of ways to manage
osteosarcoma of jaws (16.98%). About 83% dental
students were aware of the ways to manage osteosarcoma
of jaws.
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Comparison of year of study of participants and
awareness of osteosarcoma of jaws was done and
awareness was seen more among third years (37.14%)
compared to other years (p=0.001, statistically significant)
(Figure 16). Comparison of year of study of participants
and awareness of chemotherapy as an adjuvant for
surgery as a treatment for osteosarcoma of jaws was also
done and awareness was seen more among third years
(37.74%) compared to other years (p=0.011, statistically
significant) (Figure 17). Comparison of year of study
of participants and awareness of ways to manage
osteosarcoma of jaws and awareness was seen more
among third years (35.85%) compared to other years
(p=0.001, statistically significant) (Figure 18).

Figure 16: Bar graph depicts the comparison of year of
study of participants and awareness of osteosarcoma of
jaws. X axis denotes the year of study of the participants
and Y axis denotes the frequency distribution for the
response of the question ‘Are you aware of malignant
primary tumour of bone, osteosarcoma’. Blue colour
depicts the participants who are aware of osteosarcoma
of jaws and green colour depicts the participants who
are not aware of osteosarcoma of jaws . Awareness was
seen more among third years (37.74%) compared to
other years. This was found to be statistically significant.
(Chi square test,P=0.001).
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Figure 17: Bar graph depicts the comparison of year of
study of participants and awareness of chemotherapy as
an adjuvant for surgery as a treatment for osteosarcoma of
jaws. X axis denotes the year of study of the participants
and Y axis denotes the frequency distribution for the
response of the question ‘Do you know that survival rate
of patients suffering from osteosarcoma has increased on
using chemotherapy as an adjuvant for surgery’. Blue
colour depicts the participants who are aware of that
chemotherapy as an adjuvant for surgery and green
colour depicts the participants who are not aware of
chemotherapy as an adjuvant for surgery. Awareness
was seen more among third years (37.74%) compared to
other years. This was found to be statistically significant.
(Chi square test,P=0.011).
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Figure 18: Bar graph depicts the comparison of year of
study of participants and awareness of ways to manage
osteosarcoma of jaws. X axis denotes the year of study
of the participants and Y axis denotes the frequency
distribution for the response of the question ‘Are you
aware of ways to manage osteosarcoma of jaws’ Blue
colour depicts the participants who are aware of ways
to manage osteosarcoma of jaws and green colour
depicts the participants who are not aware of ways to
manage osteosarcoma of jaws. Awareness was seen
more among third years (35.85%) compared to other
years. This was found to be statistically significant.
(Chi square test,P=0.001).
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CONCLUSION

This survey aims in creating awareness among dental
students about the primary malignant tumour of
bone osteosarcoma. It also creates awareness about
management of osteosarcoma of jaws. From the results
of the survey it is clear that most of the dental students
were well aware of osteosarcoma of jaws and also had
proper knowledge about the ways to diagnose and
manage osteosarcoma.
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