
ABSTRACT
Osteoporosis is one of the common health problems affecting 5% of the population globally. It is often described as a metabolic 
bone disease with bone fragility and high risk of fracture resulting from reduced bone mass, microarchitectural weakening of 
the bone. It affects all bones in the human body including the facial skeleton which often results in jaw fracture. Management 
of mandibular fracture in osteoporotic wounds is similar to that of other fractures which may be in the form of closed reduction 
or open reduction, in addition to other forms of treatments such as antibiotic therapy. The aim of this study is to evaluate the 
awareness of dental students on the various management of jaw fractures in osteoportic patients. A questionnaire-based study 
was done involving 100 participants. The inclusion criteria of this study were dental students ranging from third years to post-
graduates with personal experiences of working in a dental setting. Questions related to the awareness on the management of 
jaw fractures in osteoporotic wounds were provided. Data was collected and analyzed using the SPSS version 23.0. 

Change in occlusion is the most common physical finding of jaw fracture (23%) and angle fracture is considered to have the 
highest rate of complications (37%) that can be treated with extraoral ORIF with a large reconstruction plate (39%). Complications 
of fracture treatment are usually associated with infections (71%). Comminuted fracture of mandible can be best treated with 
reconstruction plates (74%), while open reduction with internal fixation is often done for edentulous mandible (68%). Locking 
reconstruction plates provide no intimate contact with the underlying bone (42%). Transoral approach is usually preferred 
for jaw fracture (39%) and open reduction of condyle fracture is often performed with preauricular incision (77%). Lateral 
extracapsular displacement is selected as the absolute indication for open reduction of condyle fracture (39%). Within the 
limits of this study, it can be concluded that awareness about  different management of jaw fractures among dental students 
is moderate and this may affect the healing period of osteoporotic wounds. It is important for every dentist to have a basic 
understanding of jaw fractures resulting from osteoporotic patients and its management to provide a proper diagnosis and 
treatment plan for patients with such conditions
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INTRODUCTION

Osteoporosis is one of the common metabolic bone 
diseases with approximately 5% rate of occurrence 
globally (Kyrgidis et al., 2011; Cooper, Campion and 
Melton, 1992; Reginster and burlet, 2006). It is often 
characterized by reduced bone mass, bone fragility due 
to microarchitectural weakening and high risk of fracture 
(Gulsahi, 2015; Yamada et al., 2015) It is considered as 
a major public health concern seen in both genders, 
particularly females affecting one in three women and 
one in five men over the age of 50 (Kyrgidis et al., 2011; 
Reginster and burlet, 2006; Gulsahi, 2015; Toumba and 
Skordis, 2010). Women usually show significant estrogen-
related bone loss following menopause which can be seen 
mainly in the trabecular bone resulting in loss of both 
trabecular and cortical bone in the later stages (Gulsahi, 
2015; Hassani-nejad et al., 2013). Previous studies have 
reported that a considerable number of osteoporotic 
patients will sustain one or more fragility fractures 
in their lifetime (Reginster and burlet, 2006; Cooper, 
Campion and Melton, 1992; Melton et al., 2005). 

In osteoporotic patients, resorptive activity often takes 
place in the mandibular cortical bone which results in 
reduced thickness of the bone with a highly porous 
inferior border (Gulsahi, 2015). Various studies have 
reported on the relationship between osteoporosis and 
bone loss in the jaw. In most cases of osteoporosis, 
patients are usually asymptomatic until a fracture takes 
place making it difficult for treatment which explains 
the low number of patients being diagnosed with such 
condition (Kyrgidis et al., 2011; Gulsahi, 2015; edwards 
and Migliorati, 2008; Cosman et al., 2014). Osteoporosis 
is usually managed by treatment of osteoporotic-

associated fractures, universal preventative methods and 
medical treatment of the underlying condition (Kyrgidis 
et al., 2011).

Management of jaw fractures may differ depending on 
the anatomical sites of the jaw due to the difference in 
biomechanics, treatment requirements and complications. 
Recent advancements in the management of jaw fractures 
have resulted in reduced risk of infection and biological 
stable fixation of bone segments, which allows for rapid 
bony union, proper restoration of occlusion and reduces 
the requirement for wire maxillomandibular fixation. 
Intermaxillary fixation is often done before fracture 
reduction which utilizes occlusion to help in anatomical 
reduction of the fracture (bhagol, Singh and Singhal, 
2013). Management of fracture is usually paired with 
antibiotic therapy to prevent the 50% chance of infection 
(Zallen and Curry, 1975). 

Various risk factors need to be considered prior to making 
the treatment decision which includes age, weight, 
history of fracture, bone density, underlying diseases and 
habits(edwards et al., 2008). Previously our department 
has published extensive research on various aspects of 
prosthetic dentistry (‘evaluation of Corrosive behavior 
of Four nickel–chromium Alloys in Artificial Saliva 
by Cyclic Polarization Test:An in vitro Study’, 2017; 
Ganapathy, Kannan and Venugopalan, 2017; jain, 2017a, 
2017b; Ranganathan, Ganapathy and jain, 2017; Ariga 
et al., 2018; Gupta, Ariga and Deogade, 2018; Anbu et 
al., 2019; Ashok and Ganapathy, 2019; Duraisamy et 
al., 2019; Varghese, Ramesh and Veeraiyan, 2019), this 
vast research experience has inspired us to research the 
association of mandibular fracture with osteoporosis and 
its management. 

No. Question Response Percentage (%)
  
1. Which of the following is the  Change in occlusion 23
 most common physical  Abnormal mandibular 20
 finding of jaw fracture? range of motion and deviation 17
  Sublingual ecchymosis
  bony deformity 19
  neurosensory disturbance 21
2. Which of the following  Compression plates 10
 is recommended for the Reconstruction plates 74
  management of comminuted Miniplates  16
  fracture in the mandible? 
3.  What is the most significant no intimate contact with 42
  advantage of locking  the underlying bones 36
 reconstruction plates? in all areas
  Good stability by functioning
   as internal fixators 36
   no expansion   22

Table 1. Table showing the percentage results of  responses for the questions related to 
the awareness of the management of jaw fractures in osteoporotic wounds among dental 
students.
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4. In a surgical technique,  Transoral 39
 which of the following Vestibular 27
  is the most common  Transfacial 34
 approach for jaw fracture? 
 5.  Which of the following is  bilateral condyle fractures 33
 the absolute indication  in an edentulous patient
 for open reduction  Lateral extracapsular 39
 of condylar fractures?  displacement of the condyle
  bilateral condylar fractures
   associated with comminuted  28
  midface fractures 
6. Which of the following is  Preauricular incision 77
 the most common incision Submandibular incision 10
  for open reduction  Intraoral incision 13
 of condyle fracture? 
7. In the management of  Closed reduction with 32
 edentulous mandible,  the use of prosthesis
 which of the following  Open reduction with 68
 techniques has lower  internal fixation 
 risk of complications? 
 8. Which of the following is  Malocclusion and malunion 12
 the most common complication Infection 71
  of mandibular fractures? nerve injury 17
 9.  Which of the following is extraoral ORIF with 39
  associated with the  a large reconstruction
 least complications in  plate
 the treatment of  Intraoral ORIF using 33
 angle fractures? a single lag screw
  Intraoral ORIF using  28
  two 2-4mm mandibular
   compression plate 
  10. Which of the following is  Mandibular body 34
 associated with the  fractures
 highest rate of complications? Angle fractures 37
  Condylar fractures 29

MATERIAL AND METHODS

A questionnaire-based study was conducted involving 
students of Saveetha Dental College and Hospital, 
Chennai, India for a period of january 2020 to March 
2020. Two examiners were involved in this study. A total 
of 100 participants took part in the survey. The inclusion 
criteria of this study were dental students ranging from 
third years to post-graduates with personal experiences 
of working in a dental setting. First and second year 
dental students and non-dental students were excluded 
from this study. All the participants were provided with 
a list of 10 questions related to the management of jaw 
fractures in osteoporotic patients. Data was collected and 
statistical analysis was done. Tabulation and analysis of 
the collected data were done using Statistical Package 
for Social Sciences for Windows version 23.0 (SPSS Inc., 
Chicago, IL, uSA). Descriptive analysis was done to assess 
the awareness of dental students on the management 
of jaw fractures in osteoporotic wounds based on their 
responses for each question provided.

RESULTS AND DISCUSSION

Our present study reveals that most of participants 
have chosen the change in occlusion (23%) as the most 
common physical finding of jaw fracture, followed by 
neurosensory disturbance (21%), abnormal mandibular 
motion and deviation (20%), bony deformity (19%) and 
sublingual ecchymosis (17%) respectively. [Figure 1] A 
report by bhagol et al., states that the change in occlusion 
is undoubtedly the most common clinical feature seen 
in patients with jaw fracture. The report also confirms 
other findings such as neurosensory disturbances that 
occurs when the fracture crosses an area of the mandible 
close to the inferior alveolar nerve, abnormal mandibular 
range of motion or deviation normally expressed by the 
incapability of patients to close the mouth completely and 
sublingual ecchymosis as highly indicative of mandibular 
fracture (bhagol, Singh and Singhal, 2013). 

It can be seen that most of the participants agreed that 
the comminuted fracture of the mandible can be best 
treated using reconstruction plates which accounts 
for 74% of them, followed by miniplates (16%) and 
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compression plates (10%) respectively. [Figure 2] It was 
reported that reconstruction plates are often preferred in 
the treatment of comminuted fracture and may act as a 
bridge for continuity gaps due to its rigidity and ability 
to adapt properly to the underlying bones. Reconstruction 
plates are placed along with their corresponding screws 
(2.3-3.0mm) (bhagol, Singh and Singhal, 2013). Another 
study also describes the use of larger and highly rigid 
plates for the treatment of comminuted fracture and 
continuity gaps (Herford and ellis, 1998; edwards and 
David, 1996).

visibility for fracture reduction and fixation in a surgical 
technique (bhagol, Singh and Singhal, 2013). 

Figure 1: Bar chart showing the responses to Question 
1, “Which of the following is the most common physical 
finding in patients with jaw fracture?”. X axis represents 
the multiple answers provided. Y axis represents the 
number of individuals with each answer (Blue). Most of 
the participants have chosen the change in occlusion (23%) 
as the most common physical finding of jaw fracture, 
followed by neurosensory disturbance (21%), abnormal 
mandibular motion and deviation (20%), bony deformity 
(19%) and sublingual ecchymosis (17%) respectively.

Most of the participants believe that the absence of 
intimate contact with the underlying bone in all areas 
is the best feature of the plate (42%), while 36% of them 
have chosen the ability of locking reconstruction plate to 
function as internal fixators providing good stability and 
the remaining 22% suggested the absence of expansion 
screw as the main advantage of the plate. [Figure 3] This 
result is further supported by another study by bhagol 
et al., which confirms that locking reconstruction plates 
do not require close contact with the underlying bones 
in all areas (bhagol, Singh and Singhal, 2013). 

Transoral approach is commonly done for the treatment 
of jaw fracture according to 39% of the participants, 
34% have chosen transfacial approach and vestibular 
approach are selected by the other 27% of the participants.  
[Figure 4] Most fractures can be easily managed by 
transoral incision except for condyle fracture as described 
in a previous study because it provides good access and 

Figure 2: Bar chart showing the responses to Question 
2, “Which of the following is recommended for the 
management of comminuted fracture in the mandible?”. 
X axis represents the multiple answers provided. Y 
axis represents the number of individuals with each 
answer (Purple). Most of the participants agreed that the 
comminuted fracture of the mandible can be best treated 
using reconstruction plates (74%), followed by miniplates 
(16%) and compression plates (10%) respectively.

Figure 3: Bar chart showing the responses to Question 
3, “What is the most significant advantage of locking 
reconstruction plates?”. X axis represents the multiple 
answers provided. Y axis represents the number of 
individuals with each answer (Green). Majority of the 
participants believe that the absence of intimate contact 
with the underlying bone in all areas is the best feature 
of the plate (42%), while some of them have chosen the 
ability of locking reconstruction plate to function as 
internal fixators providing good stability (36%) and the 
remaining participants suggested the absence of expansion 
screw as the main advantage of the plate (22%).
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that lateral extracapsular displacement of condyle is 
considered as one of the absolute indications for open 
reduction of condyle fracture while bilateral condyle 
fractures in edentulous patients and bilateral condyle 
fracture with comminuted midface fracture are grouped 
as relative indications for open reduction of condyle 
fractures (Hazrati, Zide and Kent, 1984; bhagol, Singh 
and Singhal, 2013). 

Figure 4: Bar chart showing the responses to Question 4, 
“In a surgical technique, which of the following is the most 
common approach for jaw fracture?”. X axis represents the 
multiple answers provided. Y axis represents the number 
of individuals with each answer (Gold). Transoral approach 
is considered as the most common approach for surgical 
technique in the treatment of jaw fracture (39%), followed 
by transfacial approach (34%) and vestibular approach 
(27%) respectively.

Figure 5: Bar chart showing the responses to Question 
5, “Which of the following is the absolute indication for 
open reduction of condylar fractures?”. X axis represents 
the multiple answers provided. Y axis represents the 
number of individuals with each answer (Orange). Lateral 
extracapsular displacement of the condyle is selected as 
the absolute indication for open reduction in the treatment 
of condyle fracture (39%), followed by bilateral condyle 
fractures in edentulous patients (33%) and bilateral 
condylar fracture with comminuted midface fracture 
(28%) respectively.

Our study shows that the lateral extracapsular 
displacement of the condyle is selected as the absolute 
indication for open reduction in the treatment of condyle 
fracture according to 39% of the participants, followed by 
bilateral condyle fractures in edentulous patients (33%) 
and bilateral condyle fracture with comminuted midface 
fracture (28%). [Figure 5] A previous study reported 

Figure 6: Bar chart showing the responses to Question 6, 
“Which of the following is the most common incision for 
open reduction of condyle fracture?”. X axis represents 
the multiple answers provided. Y axis represents the 
number of individuals with each answer (Red). Most of 
the participants agreed that preauricular incision is the 
best option for open reduction of condyle fracture (77%), 
followed by intraoral incision (13%) and submandibular 
incision (10%) respectively.

Most of the participants agreed that preauricular 
incision is the best option for open reduction of 
condyle fracture as chosen by 77% of them, followed 
by intraoral incision (13%) and submandibular incision 
(10%). [Figure 6] Most common surgical approaches in 
the treatment of mandibular fracture are reported to 
be retromandibular, submandibular and preauricular 
approaches (bhagol, Singh and Singhal, 2013). In the 
treatment of condyle fracture, preauricular incision is 
the most common approach providing direct access to 
the temporomandibular joint (TMj) (Dergin, emes and 
Aybar, 2019; ellis and Dean, 1993). Submandibular 
approach can be done to access the TMj indirectly while 
intraoral incision is usually done at the sigmoid notch 
(Zachariades et al., 2006; Khelemsky, Moubayed and 
buchbinder, 2016).
 
It can be seen that 68% of the participants believe that 
open reduction with internal fixation can be done with 
lesser complications in the management of edentulous 
mandible compared to closed reduction with the use of 
prosthesis chosen by 32% of them. [Figure 7] A previous 
study reveals lesser complications seen in patients treated 
by transfacial open reduction and internal fixation 
than those who underwent closed reduction technique 
showing complications such as delayed fibrous union 
(15%) and union defect (26%) in the management of 
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remaining participants have chosen nerve injury 
(17%) and malocclusion or malunion (12%) as the 
main complications of jaw fracture. [Figure 8] It was 
reported that infections are the most commonly reported 
complication of mandibular fracture seen in about 0.4% 
- 32% of patients. According to Zallen and Curry et al., 
patients who do not receive antibiotic therapy following 
fracture treatment are often associated with 50% risk of 
infection compared to the 6% risk of infection seen in 
patients receiving antibiotic therapy (Zallen and Curry, 
1975). Problems with malunion or malocclusion was 
reported in approximately 0% - 4.2% of cases (Moulton-
barrett et al., 1998). nerve injury is often reported in 11% 
- 59% cases of displaced mandibular fractures, mainly 
involving inferior alveolar nerve and mental nerve 
(Thaller, 1994; Iizuka and Lindqvist, 1991; Marchena, 
Padwa and Kaban, 1998).

Akmal & Ganapathy

edentulous fracture (bhagol, Singh and Singhal, 2013; 
bruce and ellis, 1993).

Figure 7: Bar chart showing the responses to Question 7, 
“In the management of edentulous mandible, which of the 
following techniques has lower risk of complications?”. 
X axis represents the multiple answers provided. Y axis 
represents the number of individuals with each answer 
(Yellow). Most of the participants believe that open 
reduction with internal fixation can be done with lesser 
complications (68%) in the management of edentulous 
mandible compared to closed reduction with the use of 
prosthesis (32%). 

Figure 8: Bar chart showing the responses to Question 8, 
“Which of the following is the most common complication 
of mandibular fractures?”. X axis represents the multiple 
answers provided. Y axis represents the number of 
individuals with each answer (Pink). A significant number 
of participants agreed on infections being the most 
common complication of mandibular fractures (71%). 
The remaining participants have chosen nerve injury 
(17%) and malocclusion or malunion (12%) as the main 
complications of jaw fracture.

A significant number of participants agreed on 
infections being the most common complication of 
mandibular fractures as chosen by 71% of them. The 

Figure 9: Bar chart showing the responses to Question 
9, “Which of the following is associated with the least 
complications in the treatment of angle fractures?”. X axis 
represents the multiple answers provided. Y axis represents 
the number of individuals with each answer (Turquoise).  
Majority of the participants have chosen extraoral ORIF 
with a large reconstruction plate (39%) as the treatment 
of angle fractures with lesser complications compared 
to intraoral ORIF using a single lag screw (33%) and 
intraoral ORIF using two 2-4mm mandibular compression 
plate (28%).

It can be seen that 39% of the participants have chosen 
extraoral ORIF with a large reconstruction plate as the 
treatment of angle fractures with lesser complications 
compared to intraoral ORIF using a single lag screw 
(33%) and intraoral ORIF using two 2-4mm mandibular 
compression plate (28%) as selected by the other 
participants. [Figure 9] It has been reported previously 
that extraoral ORIF with a reconstruction plate is 
associated with the least complications (7.5%) compared 
to the other two methods in the treatment of angle 
fractures (ellis, 1999). 

Most of the participants mentioned angle fracture having 
the highest rate of complications selected by 37% of 
them as compared to mandibular body fracture (34%) 
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and condyle fracture (29%). [Figure 10] A previous 
report describes the angle of mandible as a fragile area 
compared to the mandibular body  and ramus seen 
anterior and posterior to the angle respectively (Schubert, 
Kobienia and Pollock, 1997). It is further complicated 
by the movement of the elevator muscles and depressor 
muscles with opposing forces leading to highest risk 
of complications in angle fractures (juniper and Awty, 
1973).

Figure 10: Bar chart showing the responses to Question 10, 
“Which of the following is associated with the highest rate 
of complications?”. X axis represents the multiple answers 
provided. Y axis represents the number of individuals 
with each answer (Brown). Most of the participants have 
selected angle fracture (37%) with the highest rate of 
complications when compared to mandibular body fracture 
(34%) and condyle fracture (29%).

Facial skeleton is often the focus of interest in patients 
with osteoporosis. Mandible is one of the principal 
skeleton components of the face in which fracture of this 
essential bone may affect both esthetic and function of 
an individual. Proper diagnosis and early prevention can 
be achieved by the cooperation from both dentists and 
physicians. early recognition and rapid intervention in 
the management of jaw fractures in osteoporotic patients 
are important for a multidisciplinary approach.

CONCLUSION

Within the limits of this study, it can be concluded that 
awareness about  different management of jaw fractures 
among dental students is moderate and this may affect 
the healing period of osteoporotic wounds. It is important 
for every dentist to have a basic understanding of jaw 
fractures resulting from osteoporotic wounds and its 
management to provide a proper diagnosis and treatment 
plan for patients with such conditions.
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