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Introduction
Ageing is a natural process that can have its toll 
on teeth as well. Total loss of natural teeth has 
functional and psycho-social implications that 
in many cases can be rectifi ed with prosthodon-
tic intervention.1Complete denture is so far the 
commonest treatment modality employed for 
rehabilitation of edentulous patients. Although 
acceptance and wearing of complete dentures 
are related to adaptive behavior of patients, but 
one reason that can have signifi cant interference 
with the denture wearing is their potential to 
fracture which is still a common complication in 
denture rehabilitation practice.2,3

PMMA (Polymethylmethacrylate) which is an 
acrylic resin is the most common material used 
for complete dentures.Th ough this material has 

its limitations but aesthetic aspects combined 
with a multitude of properties makes it a pre-
ferred material. During its lifetime a denture is 
exposed primarily to impact failure outside the 
mouth and fl exure fatigue failure in the mouth. 
Th ese are the two most important causes of 
fracture of denture base.4 Material aging also 
has dramatic eff ect on physical and mechanical 
properties of material.5,6 Other factors that cause 
deformation of a denture base or areas of stress 
concentration are large frenal notches, denture-
swith thin or under-extended fl anges; poorly fi t-
ting dentures, dentures with a wedgedor locked 
occlusion, poor clinical design and dentures 
which have been previously repaired. Any of 
these factors can invariably result in fracture of 
dentures.7-11
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Consequent to above gradual denture wear and 
tear can culminate in sudden precipitation of a 
dental fracture that has paralytic implications 
for routine life of a denture wearer adversely af-
fecting his/her quality of life.12 So this study is 
aimed to evaluate various factors associated with 
denture fractures and carry out a statistical anal-
ysis in Armed Forces Institute of Dentistry and 
suggest measures so as to improve quality of life 
for denture wearers and provide bett er health-

care measures.

Material and Methods:
Th is study was conducted over a period of 
15-months (October 2015 - January 2017) 
in the department of Prosthodontics, Armed 
Forces Institute of Dentistry (AFID), Rawal-
pindi aft er taking Ethical committ ee clearance. 
Sampling technique used was non probability 
consecutive sampling. During the study period, 
total number of 93-acrylic complete denture 
patients were recruited. Patients included in the 
study were completely edentulous having either 
upper or lower dentures with a minimum den-
ture wearing age of 06-months. Patients having 
repaired dentures or any dental implants were 
excluded from this study.

Patients selected for this study, basically re-
ported for fracture of upper or lower complete 
dentures for the fi rst time. Th ey were subjected 
to detailed history taking followed by oral ex-
amination and later a questionnaire was given to 
each recruit that consisted of six variables. Th e 
study hypothesis was that the damaged dentures 
were related to number of factors like type of 
denture, denture age, gender, denture fracture 
causes, antagonist dentition and presence of 
strengthener.

Data analysis: Data analysis was done using 
SPSS version 16. Th e analysis involved frequen-
cy calculations and cross tabulations for categor-
ical data. Chi–square test was applied to estab-
lish statistical correlation between the selected 
variables and damaged dentures. A p-value of < 
0.05% was taken as statistically signifi cant.

Results:
A total of 93-cases of dental fractures were re-
cruited in the study and results showed that 
fractures occurred mostly in lower partial den-
tures 51.6% (table 1) and the fracture percent-
age was in direct proportion with the age of 
dentures i.emore than 50% fractures occurred in 
dentures older than 3 years (table 2). Chi-square 
test showed a statistical dependence between 
denture fracture and age of denture (p< 0.004). 
Males were found to be more prone to denture 

Table 1: Frequency distribution of variables

Variables Total Percentage

Gender Male 68 73.1%

Female 25 26.9%

Age of Denture <  1 Yr 10 10.8%

1 – 3 Yrs 35 37.6%

>  3 Yrs 48 51.6%

Age of Wearer < 59 Yrs 64 68.8%

>  60 Yrs 29 31.2%

Cause of Fracture Accident 4 4.3%

Impact 74 79.6%

Mastication 15 16.1%

Antagonist Type Natural 48 51.6%

Complete 30 32.3%

Partial 15 16.1%

Strengthener Yes 10 10.8%

No 83 89.2%

Table 2: Denture fr actures / Variables Correlation

Variables Fractured Denture Total P-Value

LCD LPD UCD UPD

Gender Male 10 36 15 7 68 0.921

Female 5 12 5 3 25

Age of Denture <  1 Yr 2 0 5 3 10 0.004

1 – 3 Yrs 3 25 5 2 35

>  3 Yrs 10 23 10 5 48

Age of Wearer < 59 Yrs 9 39 11 5 64 0.059

>  60 Yrs 6 9 9 5 29

Cause of Fracture Accident 0 0 2 2 4 0.019

Impact 10 43 15 6 74

Mastication 5 5 3 2 15

Antagonist Type Natural 6 34 4 4 48 0.00

Complete 6 11 13 0 30

Partial 3 3 3 6 15

Strengthener Yes 3 0 2 5 10 0.00

No 12 48 18 5 83
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fractures(73.1%) as compared to their female 
counterparts (26.9%) as shown in table-1. Frac-
tures were more commonly observed in young-
er age group 68.8% as compared to patients aged 
more than 60 yrs. Impact failure was the most 
common cause (74%) of denture fracture fol-
lowed by mastication (15%) and trauma (4%) 
as shown in table-1. Th ere was statistical de-
pendence between damaged dentures and their 
cause having a p-value of 0.019. Natural denture 
as antagonist dentition was found to be respon-
sible for 51.6% of the cases followed by complete 
dentures (32.3%) and partial dentures (16.1%) 
and this correlation was found to be highly sig-
nifi cant (p-value 0.00). Not using strengtheners 
predisposed the patients to signifi cant risk as 
89.2% patients not using strengthener suff ered 
denture fractures.

Discussion:
Prevalence of edentulism in our country has 
been estimated around 4.1% of the total popu-
lation in people aged 65-years and above and it 
is expected to a projected percentage of 9.3% by 
2030. Due to an increase in the life expectancy 
of elderly individuals, prosthetic treatment for 
edentulous patients is going to have an over-
growing importance in coming years.13

But denture fracture is one of the debilitating 
complication that has the potential to adverse-
ly aff ect the daily routine and quality of life of 
edentulous patients.

In this study statistical analysis of 93-cases over 
a period of 15-months found that fractures most 
frequently occurred in lower partial denturest-
hat is in agreement with other studies showing 
it to occur mostly in lower dentures.14,21 Farmer 
found that many maxillary denture fractures 
are a result of deep labial notch, resulting from 
a high frenal att achment.15 Frenectomy in cases 
with high labial frenum can be advised with pro-
vision of immediate denture to prevent recur-
rence of union of the frenum aft er surgery.  Lam-
brecht suggested that relief in the median palatal 
suture area should be given to prevent midline 
fractures because it acts as fulcrum while fl exion 
of denture during mastication.8

Our results indicated that most of fractures oc-
cur in dentures when subjected to wear and tear 
over a long period of time and the incidence 
increased with increasing age of the denture i.e. 
37.6% at 3-years and 51.6% aft er that. Similar 
result was shown by El Sheikh (53.1%) in their 
study who suggested that chemical degradation 
of acrylic polymer occurs in oral cavity overtime 
and this predisposes to resultant damage.11 It 
may be due to breakdown of the material with 
age representing fatigue phenomenon. Frac-
ture of the denture base in situ oft en occurs by 
a fatigue mechanism in which relatively small 
fl exural stresses, over a period of time, eventu-
ally lead to the formation of a small crack which 
propagates through the denture, resulting in 
fracture.16

Our data analysis established that male patients 
(73.1%) had a pre-ponderance for dental frac-
tures as compared to female contemporaries 
which is in accordance with Smith et al ac-
cording to whom higher masticatory or gliding 
movement forces in males are contributory fac-
tors and this isparticularly true in short term fail-
ure (less than 1.5 years).17 Broz et al also found 
male predominance (71.5%) in complete den-
ture fracture patients.18

Impact failure (79.6%) and mastication (16.1%) 
were found to be the major contributors for 
denture fracture in our study. Impact fractures 
necessitate careful handling during cleaning of 
dentures to avoid accidental breakage. Sett ing 
the posterior teeth on the ridge and in balanced 
occlusion may reduce the frequency of fracture 
of upper complete denture. Similar results were 
documented by El Sheikh et al (80.4%).7,8,11 

However, these results were not in accordance 
with Shakir S et al. who conferred 56% liabil-
ity of denture fractures to accidents and 35% to 
poor denture fi t.20

We observed in our analysis that incidence of 
denture fractures was higher when antagonist 
dentition was natural (51.6%) and compara-
tively lower in scenarios of opposing complete 
denture(32.3%) and least in cases of partial an-
tagonist dentition (16.1%). Hargreaves also pre-
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sented natural occlusion as a major off ender. It 
can be postulated that natural teeth might need 
re-contouring or opposing complete denture 
occlusion should be set to be more accurate.19 
Lambrecht and Kydd in their studies found that 
in most maxillary dentures, the posterior teeth 
were set over buccal slope of the residual alveo-
lar ridge that is in accordance with our study re-
sults.7,8 Artifi cial teeth should be precisely set on 
the crest of the residual alveolar ridge or slightly 
lingual to it and a balanced occlusion should be 
established to reduce the frequency of denture 
failure.

It was also observed that use of strengtheners 
in denture assembly has a preventive eff ect as 
far as fractures are concerned and inability to 
use these has quite signifi cantly been associated 
with increased load of denture fractures which 
leads to lesser denture aff ecting patient’s qual-
ity of life. Fracture percentage was noted to be 
10.8% with use of strengtheners in our data and 
it was recorded to be 4.5% by El Sheikh and Al 
Zahrani. It is suggestive of the fact that acrylic 
resin might shrink away from strengthener cre-
ating spaces in the denture that can weaken its 
structure and generate new points of stress con-
centrations.11 Moreover, factors that additionally 
contribute to stress concentrations can further 
support the initiation and propagation of cracks 
thereby enhancing the failure rates.

Conclusion:
Although this study had quite an extensive 
scope to be elaborated conclusively however it 
could be established with certainty that denture 
fractures are a signifi cant debilitating factor and 
one of the important factors in discontinuation 
of denture usage.  It can be reduced by following 
the proper prosthodontics principles of denture 
construction, eliminating occlusal interferences 
and using high impact polymers. Furthermore 
adaptation of processing techniques that de-
crease chances of voids and preventing stress 
concentration can yield bett er outcomes. Fac-
tors associated with denture fractures are com-
munal and well established and importance of 
patient education regarding care of prosthesis 
can never be underrated.
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