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Introduction
The fracture of acrylic dentures is an 
unresolved problem in removable 
prosthodontic. Typically, the ratio of 
maxillary and mandibular complete 
denture facture is about 2:1[1]. Fracture 
can be caused as a result of impact if a 
denture is accidentally dropped on a hard 
surface or by fatigue failure when a 
denture base is repeatedly deformed 
under occlusal forces [2].The most 
common types of fractures are de-
bonding/fractures of denture teeth (33%) 
in complete and partial dentures followed 
by midline fractures of complete dentures 
(29%) [3]. Fracture is most commonly 
seen in maxillary complete dentures and 
characterized by midline fractures. [1], 
[3],[4],[5]
Fractures in dentures result from 
twodifferent types of forces, namely, 
flexuralfatigue and impact. Flexural 
fatigueoccurs after repeated flexing of a 
materialand is a mode of fracture 
wherebya structure eventually fails after 
beingrepeatedly subjected to loads that 
are sosmall that one application 
apparently doesnothing detrimental to 
the component.This type of failure can be 
explained by the development of 
microscopic cracksin areas of stress 
concentration. Withcontinued loading, 
these cracks fuse toan ever growing 
fissure that insidiouslyweakens the 
material. Catastrophic failureresults from 
a final loading cycle thatexceeds the 
mechanical capacity of theremaining 
sound portion of the material. [6]
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Abstract
The fracture of acrylic dentures is an unresolved problem in removable prosthodontic. Typically, 
the ratio of maxillary and mandibular complete denture facture is about 2:1. Fracture is most 
commonly seen in maxillary complete dentures and characterized by midline fractures. Fracture 
may be due to a multiplicity of factors rather than the denture base material itself. For example, 
any factor which increases the deformation of a denture base; additional factors which form 
areas of stress concentration such as a large frenal notch; dentures with thin or under-extended 
flanges; poorly fitting dentures or a lack of adequate relief; dentures with a wedged or locked 
occlusion; poor clinical design and dentures which have been previously repaired. This article 
illustrates a case report which describes the factors that contribute to the midline fracture of the 
maxillary denture and its management.
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The midline fracture in a denture is often 
a result of flexural fatigue. Impact 
failures usually occur out of the mouth as 
a result of a sudden blow to the denture or 
accidental dropping whilst cleaning, 
coughing or sneezing. [7]
Fracture may be due to a multiplicity of 
factors rather than the denture base 
material itself and these factors have been 
discussed in detail [8]. For example, any 
factor which increases the deformation of 
a denture base; [9], [10] additional factors 
which form areas of stress concentration 
such as a large frenal notch; [11] dentures 
with thin or under-extended flanges; 
poorly fitting dentures or a lack of 
adequate relief; dentures with a wedged 
or locked occlusion; poor clinical design 
and dentures which have been previously 
repaired. [12], [13]
This article illustrates a clinical report 
which describes the factors that 
contribute to the midline fracture of the 
maxillary denture and its management. 
Recognition of these factors and their 
prevention or correction will result in a 
maxillary denture that is physiologically 
and functionally acceptable for the 
patient for an extended period of time.

Clinical Report
A 54 years old male patient reported in 
clinic with history of fracture of 
maxillary complete denture 3 times. 
Intraoral examination reveals that patient 
had high ridge with a flat crest and nearly 
parallel maxillary residual alveolar ridge, 
c lass  III  (According to House 

Classification) labial frenum, class I 
(According to House Classification) 
buccal frenae, V-shaped hard palate and 
prominent midpalatine raphe. Palpation 
of midpalatine raphe area and alveolar 
ridge revealed that there is marked 
difference in mucosal resiliency and 
mucosa is loosely attached at midpalatal 
area (Fig - 1).
On examination of maxillary prosthesis it 
reveals the labial notch was too broad but 
encroached to labial frenum, maxillary 
teeth were arranged too buccally and 
anterior interferences were also present 
(Fig-2). The thickness of acrylic denture 
base was approximately 3mm in palatal 
area. The fracture line was extending 
from labial notch to the post dam area 
throughout the midline (Fig-3).

Fig.1 : V - Shaped Palate & Prominent Midpalatine Raphe.
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lateral forces on residual ridge and 
torsional forces on acrylic denture base 
(Fig -6 a, b).
After denture try in, denture was 
processed with high impact acrylic 
denture base material (Luciton 99, 
Dentsply Canada Ltd.). During denture 
insertion the maxillary denture was 
relived in midpalatine area (Fig - 7). 
Special care was taken during adjustment 
of labial notch, that is labial frenum was 
relieved properly neither it impinge to 
frenum during function nor over 
trimmed.

Discussion
Denture fractures result primarily from 
flexural fatigue following repeated 
flexing of denture base. This type of 
failure can be explained by the 
development of microscopic cracks in 
area of stress concentration [1], [4], [6]. 
In order to understand and resolve the 
problem of complete denture fracture, it 
is essential to identify the regions of 
stress concentration.
In this clinical report, repeated fracture of 
maxillary complete denture occurred due 
to low and broad (class III) labial frenum, 
labial notch in maxillary denture was 
over trimmed, too buccally arranged 
teeth.
Previous studies indicate stress always 
follows the same trend of increasing to a 
maximum at the tip of the frenum notch 
[14] and stress concentrates in anterior 
palatal areas of maxillary dentures rather 
than in posterior regions [5]. Fracture of 
the denture bases may be due to the 
weakening effect of the frenum notch, 
concentration of stress in the anterior 
palatal region, material fatigue caused by 
alternate force, or by the reduced strength 
of the base material as a result of 
unsatisfactory processing in the 
laboratory. [5], [14], [15], [16] Labial 
frenum should record properly during 
preliminary and final impression, should 
trimmed properly to accommodate the 
labial frenum and placing a thin beading 
around a labial frenum to improve the 
seal.
Palatal relief in the anterior portion of 
palate is planned to reduce excess load 
o v e r  m e d i a n  p a l a t i n e  s u t u r e .  
Modification in spacer design was done 
by increasing the thickness of spacer wax 
twicein midpalatine area, by providing 
umbrella spacer along with full arch 
spacerto provide extra relief in this area. 
This provides more thickness of 
impression material to record the 

Management
Prosthodontic management started right 
from the diagnosis. Preliminary 
impression was made with impression 
compound (DPI Impression compound, 
Mumbai) and diagnostic castwas made. 
Palpation of midpalatine raphe area and 
alveolar ridge mucosa revealed that there 
is marked difference in mucosal 

resil iency. To compensate this,  
modification was done in spacer design 
by increasing the thickness of spacer 
twice in midpalatine raphe area, by 
providing umbrella spacer along with full 
arch spacer (Fig - 4). This provides more 
thickness of impression material to 
record the midpalatine area in relived 
state. The final impression (wash 
impression) was made with zinc oxide 
eugenol  impression paste (DPI 
Impression paste, Mumbai) (Fig -5).
After orientation jaw relation record, 
vertical and centric jaw relation record 
were made. The neutral zone was 
recorded at the time of maxillo-
mandibular relationship recording by 
swallowing technique. Teeth were 
arranged in neutral zone with bilateral 
balance occlusal scheme to reduce the 

Fig 2 : Over-trimmed Labial Notch.

Fig.3 : Fracture Line Of Maxillary Complete Denture.

Fig.4 : Modified Spacer Design.

Fig.5 : Final Maxillary Impression.

Fig.6 (A) : Teeth Arrangement In Bilateral Balance Occlusion

Fig.6 (B) : Teeth Arrangement In Bilateral Balance Occlusion

Fig. 7 : Extra Relief In Midpalatine Area.
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midpalatine area in relived state.
Teeth arrangement was done in neutral 
zone according to bilateral balance 
occlusal scheme to distribute the occlusal 
forces uniformly.
A majority of the midline fractures can be 
avoided by the application of established 
Prosthodontic principles during denture 
construction. The principles include even 
and adequate bulk of denture base 
material cured to achieve optimum 
polymerization and free of porosity; 
relief of incompressible tissue in the 
center of the hard palate; addition of 
labial flange to increase rigidity of 
denture base as well as even and balanced 
occlusion to reduce wedging effect and 
locking of occlusion. Improvements in 
denture base resin and the reduction of 
stress concentrators such as notches and 
diastema to minimum would also help 
prevent these fractures.
However, when no such improvements 
are possible, yet fracture remains a 
problem –  usual ly  because  of  
exceptionally high occlusal loading – a 
stronger denture base material is often 
indicated, e.g. cobalt – chromium alloy 
denture bases, stainless steel palates, 
Modified polymeric denture base 
materials like Carbon fibres, Ultra-high-
modulus polyethylene fibres (UHMPE), 
Glass fibres, Metal strengtheners that 
possessing better physical strength. [13], 
[17]
The flexible denture is a promising 
material for preventing midline fractures 
in a single maxillary denture. It is well 
tolerated by the patients as compared to 
the methyl meth-acrylate dentures.[18] 
Implant supported overdenture also may 
be the treatment option in that case.

Conclusion
A technique has been presented that 
allows the practitioner to prevent and 
correct the most common and recurrent 

type of fracture in maxillary complete 
denture e.g. midline fracture by proper 
recording and relieving labial notch area, 
by giving anterior palatal relief , by doing 
teeth arrangement in neutral zone 
according to bilateral balance occlusal 
scheme.
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