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Fracture of acrylic removable partial dentures (RPDs) 

remains a common clinical problem, leading to functional 

disability, compromised esthetics, and repeated repairs. 

The inherent weakness of polymethyl methacrylate (PMMA) 

under cyclic loading makes it prone to fatigue and midline 

failure [1]. International reports consistently identify 

acrylic denture fractures as a major cause of prosthesis 

f a i l u r e ,  w i t h  h i g h e r  r e p a i r  r a t e s  c o m p a r e d  t o 

c o b a l t – c h r o m i u m  f r a m ewo r k s .  M o h a m e d  e t  a l . 

demonstrated that acrylic RPDs have signi�cantly reduced 

service longevity relative to metal-based prostheses, 

underscoring their mechanical vulnerability [2]. PMMA 
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reinforcement has been explored to overcome this 

limitation. Studies report that metal mesh, glass �ber, 

carbon �ber, and nano-�llers can enhance �exural and 

impact strength, depending on their placement and 

bonding within the denture base [3-5]. Among these, metal 

mesh and glass �ber reinforcements are most commonly 

used in routine clinical practice and were considered in the 

present study when analyzing risk factors for denture 

fracture [6]. Recent reviews emphasize that while PMMA 

remains the material of choice, its low fracture toughness 

a n d  f a t i g u e  r e s i s t a n c e  c o n t i n u e  t o  c h a l l e n g e 

prosthodontic longevity. Alqutaibi et al. highlighted that 
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Fracture of acrylic removable partial dentures (RPDs) is a major cause of prosthesis failure, 

often requiring repair or replacement. Objective: To determine the distribution of fracture 

patterns in acrylic RPDs and assess associations with demographic and clinical factors in 

patients at Sardar Begum Dental College. Methods: In this cross-sectional study (Sept 

2023–Mar 2024), 96 patients with fractured acrylic partial dentures were enrolled 

consecutively. Fracture types (midline, clasp, connector, crack line, multiple) and variables 

including age, gender, reinforcement, parafunctional habits, and ridge resorption were 

recorded. Data were analyzed using chi-square tests and Cramer's V, with p<0.05 considered 

signi�cant. Results: Midline fractures were most frequent (57.3%), followed by clasp fractures 

(28.1%), multiple-site (12.5%), connector (1.0%), and crack line only (1.0%). Parafunctional habits 

were signi�cantly associated with fracture pattern (p=0.042, Cramer's V = 0.321). 

Reinforcement showed borderline signi�cance (p=0.060). Other factors showed no signi�cant 

relationship. Conclusions: Midline fractures predominate in acrylic RPDs. Parafunction is a 

signi�cant modi�able risk factor, and reinforcement may offer a protective bene�t. Screening 

for parafunctional habits and implementing prudent reinforcement strategies could reduce 

fracture incidence.
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reinforcement strategies remain critical to improving 

PMMA's performance [3]. Similarly, Chen et al. showed that 

connector geometry and clasp design directly in�uence 

stress concentration in acrylic bases [6]. Finite element 

analyses and experimental models, such as those by Qin et 

al. demonstrate that optimized reinforcement placement 

signi�cantly reduces displacement and fracture risk [4]. 

Despite global advancements, regional data remain 

limited. In South Asia, fracture frequency and pattern 

distribution have been insu�ciently reported. An Iraqi 

study by Mohsen et al. noted frequent acrylic denture 

fractures but did not specify fracture types or associated 

factors [7].

In Pakistan, available studies are largely descriptive and 

lack a detailed evaluation of fracture locations and patient-

related in�uences. This gap in local evidence highlights the 

need for region-speci�c research. Understanding the 

frequency and distribution of fracture patterns and their 

association with variables such as parafunctional habits, 

ridge resorption, and reinforcement can guide clinicians in 

adopting better preventive and reinforcement strategies.  

This study aimed to evaluate the fracture patterns of 

acrylic partial dentures among patients visiting Sardar 

Begum Dental College and to identify key demographic and 

clinical risk factors associated with these fractures.

years and above presenting with fractured acrylic 
removable partial dentures (RPDs) were included, 
irrespective of gender. Exclusion criteria comprised 
patients with metal framework dentures, congenital 
craniofacial anomalies, systemic bone diseases (e.g., 
osteoporosis), and those with fractures resulting from 
laboratory errors before clinical use. Data were collected 
u s i n g  a  s t r u c t u r e d  p r o fo r m a  t h a t  d o c u m e n te d 
demographic details (age, gender, socioeconomic and 
educational status), prosthesis-related characteristics 
(arch involved, Kennedy classi�cation, opposing dentition, 
and presence or absence of reinforcement), and clinical 
variables (ridge resorption, parafunctional habits, and 
previous denture repairs). Each denture was examined 
under standard illumination and magni�cation by the 
principal investigator. To ensure intra-examiner reliability, 
a subset of 10 dentures was re-examined after one week, 
yielding a kappa value of 0.86, indicating strong agreement. 
Fracture patterns were categorized into �ve operational 
groups adapted from Kamble et al. and Zheng et al. to 
ensure comparability with prior literature [8, 9]. The 
categories were as follows: (1) Midline fracture, a complete 
fracture along the mid-palatal line; (2) Clasp assembly 
fracture, involving the clasp, rest, or minor connector; (3) 
Connector fracture, through major or minor connectors 
excluding clasps; (4) Crack line only, referring to incomplete 
visible cracks without separation; and (5) Multiple fracture 
sites, representing dentures exhibiting more than one 
fracture type simultaneously. Residual ridge resorption 
was graded clinically as mild, moderate, or severe, in 
accordance with the Atwood (1971) classi�cation, based on 
ridge contour and height on intraoral examination. 
Although no radiographic measurements were performed, 
a standardized clinical calibration protocol was followed to 
m a i n t a i n  c o n s i s te n c y  a c r o ss  a l l  a ss e ss m e n t s . 
Reinforcement assessment was carried out by visually 
examining each denture base and reviewing clinical 
records to determine the presence of reinforcement 
materials such as metal mesh, glass �ber, or carbon �ber, 
which are most commonly used in the reinforcement of 
acrylic prostheses in the study region. All data were 
analyzed using IBM SPSS Statistics version 25.0 (IBM Corp., 
Armonk, NY, USA). Descriptive statistics, including 
frequencies and percentages, were computed for 
categorical variables. The Chi-square test and Cramer's V 
were applied to examine associations between fracture 
patterns and selected variables. Due to the cross-sectional 
and descriptive nature of the study, no causal inference or 
multivariate regression analysis was conducted; however, 
potential confounders such as age, ridge resorption, and 
parafunctional habits were discussed in the interpretation 
of �ndings. A p-value<0.05 was considered statistically 
signi�cant.

M E T H O D S

This cross-sectional descriptive study was conducted in 
the Department of Prosthodontics, Sardar Begum Dental 
College, Gandhara University, Peshawar, to evaluate the 
frequency and distribution of fracture patterns in acrylic 
partial dentures and their association with demographic 
and clinical factors. The study period extended from 
September 2023 to March 2024, following ethical approval 
from the institutional review board (Ref: GU/Ethical 
Committee/2023/210). Informed consent was obtained 
from all participants before data collection. The sample 
size (n = 96) was calculated using the World Health 
Organization (WHO) sample size calculator, assuming a 
previously reported denture fracture prevalence of 45% as 
reported by Mohsen et al. [7], with a 95% con�dence level 
and 5% margin of error. To enhance the reliability and 
representativeness of the �ndings, the �nal sample was 
slightly increased beyond the minimum estimated value of 
92 participants. A non-probability consecutive sampling 
technique was employed, whereby all eligible patients 
presenting during the study period were included until the 
sample size was achieved. Although consecutive sampling 
can potentially introduce selection bias, this was 
minimized by applying consistent inclusion and exclusion 
criteria throughout the six months and by recruiting 
patients from a diverse clinical pool to capture variability in 
demographics and prosthesis types. Patients aged 20 
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Out of 96 patients, most were aged 41–50 years (29.2%) and 

over 50 years (29.2%), indicating that denture fractures 

occurred predominantly in mid-to-late adulthood. Females 

(54.2%) slightly outnumbered males (45.8%), and the 

middle socioeconomic class (43.8%) formed the largest 

group, followed by the lower (39.6%) and higher classes 

(16.7%). A sedentary lifestyle was more common (60.4%) 

than active occupations (39.6%). In terms of education, 

33.3% had schooling up to the matric level, while 27.1% held 

graduate or higher quali�cations. These trends suggest 

that socioeconomic and educational factors may in�uence 

denture maintenance and fracture risk (Table 1).

Table 1: Demographic Characteristics of Patients (n=96)

Table 3: Distribution of Habits, Oral Condition, and Duration of 
Denture Use among Patients (n=96)

Fractures occurred most frequently after 1–3 years (39.6%) 

and over 3 years (39.6%) of denture use, with 20.8% 

developing within the �rst year. Parafunctional habits were 

present in 29.2% of patients, indicating a key behavioral 

risk factor. Moderate ridge resorption (45.8%) was most 

common, followed by mild (29.2%) and severe (25.0%). 

Nearly one-third (31.3%) had a history of previous denture 

repairs, suggesting that repeated stress and prior 

structural weakness may predispose to recurrent 

fractures (Table 3).

Maxillary dentures showed more fractures (60.4%) than 

mandibular dentures (39.6%). According to Kennedy's 

classi�cation, Class III (37.5%) and Class II (27.1%) designs 

were most common. Over half of the cases (56.3%) had 

natural opposing dentition, while 25.0% had partial and 

18.8% complete denture antagonists. Reinforcement was 

absent in 68.8% of dentures, suggesting that the lack of 

reinforcement may contribute to fracture risk (

Table 2).
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R E S U L T S

Variables Category Frequency (%)

18 (18.8%)

22 (22.9%)

28 (29.2%)

28 (29.2%)

44 (45.8%)

52 (54.2%)

38 (39.6%)

42 (43.8%)

16 (16.7%)

58 (60.4%)

38 (39.6%)

12 (12.5%)

32 (33.3%)

26 (27.1%)

26 (27.1%)

20–30

31–40

41–50

>50

Male

Female

Low

Middle

High

Sedentary

Active

Illiterate

Primary–Matric

Intermediate

Graduate+

Age (Years)

Gender

Socioeconomic Status

Occupation

Education Level

Table 2: Clinical and Prosthesis-Related Variables (n=96)

Absent 66 (68.8%)

Variables Category Frequency (%)

Maxillary

Mandibular

I

II

III

IV

Natural Teeth

Partial Denture

Complete Denture

Present

58 (60.4%)

38 (39.6%)

22 (22.9%)

26 (27.1%)

36 (37.5%)

12 (12.5%)

54 (56.3%)

24 (25.0%)

18 (18.8%)

30 (31.3%)

Arch Involved

Kennedy Class

Opposing Dentition

Reinforcement

Variables Category Frequency (%)

20 (20.8%)

38 (39.6%)

38 (39.6%)

28 (29.2%)

68 (70.8%)

28 (29.2%)

44 (45.8%)

24 (25.0%)

66 (68.8%)

30 (31.3%)

<1 Year

1–3 Years

>3 Years

Yes

No

Mild

Moderate

Severe

None

≥1 Repair

Duration of Denture Use

Parafunctional Habits

Residual Ridge
Resorption

History of Previous
Denture Repairs

The most frequent fracture pattern was the midline 

fracture (57.3%), con�rming its well-documented status as 

the most common site due to stress concentration and 

�exural fatigue. Fractures around the clasp assembly 

accounted for 28.1%, while 12.5% involved multiple fracture 

sites. Fractures around connectors (1.0%) and crack lines 

(1.0%) were rare. This distribution reinforces that design-

related stresses and occlusal forces at the palatal midline 

and clasp regions are the most critical factors in�uencing 

fracture occurrence (Table 4).

Table 4: Distribution of Fracture Patterns among Patients (n = 96)

Variables Frequency (%)

55 (57.3%)

27 (28.1%)

1 (1.0%)

1 (1.0%)

12 (12.5%)

Midline Fracture

Around the Clasp Assembly

Around Connectors

Crack Line Only

Multiple Fracture Sites

Chi-square analysis showed a signi�cant association 

between parafunctional habits and fracture pattern (p = 

0.042, Cramer 's V = 0.321), indicating a moderate 

relationship. Patients with bruxism were more prone to 

midline and clasp fractures. Reinforcement demonstrated 

a borderline association (p=0.060), suggesting higher 

fracture susceptibility in unreinforced dentures. Other 

variables, gender, Kennedy class, duration of use, and ridge 

resorption were not signi�cant. These results highlight the 

m u l t i fa c to r i a l  n at u re  of  d e n t u re  f ra c t u re,  w i t h 



The present study identi�ed midline and clasp-related 

fractures as the predominant patterns in acrylic partial 

dentures, consistent with previous literature describing 

midline failure as the classic fatigue path caused by �exural 

bending across the palatal vault. Mohamed et al. noted that 

denture fracture commonly arises from fatigue along high-

stress zones such as the midline [2]. Similar �ndings by 

Kamble et al. and Iris et al. con�rmed midline dominance 

due to repeated cyclic loading and stress concentration [8, 

10]. Clasp-related fractures were the second most 

frequent pattern, aligning with biomechanical evidence 

showing that junctions of clasps, rests, and minor 

connectors act as stress risers during function and 

insertion–removal cycles. Zheng et al. reported that cyclic 

loading and undercut depth in�uence clasp fatigue and 

adjacent acrylic failure [9]. while Chen et al. demonstrated 

that clasp geometry strongly affects retention force and 

stress distribution [5]. A signi�cant association was found 

between parafunctional habits and fracture pattern, 

supporting evidence that bruxism increases risk through 

greater occlusal forces and more frequent loading cycles. 

Chrcanovic et al. observed higher fracture incidence 

among bruxers, reinforcing the importance of behavioral 

screening [11]. Likewise, Ionfrida et al. emphasized 

preventive approaches such as night guards and occlusal 

adjustments for patients with parafunction [12]. Although 

reinforcement showed only a borderline association, its 

protective potential is supported by recent studies. 

Hussein et al. reported enhanced fracture resistance with 

metal mesh and glass �ber reinforcements [13], while 

Pavlin et al. found improved load tolerance with carbon 

�ber bases [14]. Other investigations also con�rm that 

�ber or mesh reinforcement increases PMMA's �exural and 

impact strength [14-16]. These �ndings suggest that 

reinforcement remains bene�cial, particularly for high-

stress cases or long-span dentures. Advances in materials 

and design continue to reduce classical failure modes. 

Alqutaibi et al.  reviewed PMMA modi�cations and 

substitutes to address fatigue limitations [3]. Digital 

frameworks using PEEK have demonstrated superior �t 

and reduced stress transmission compared to Co–Cr, as 

reported by Barbosa et al. [17]. Similarly, Naka et al. found 

digital fabrication to produce accurate RPD frameworks, 

potentially lowering fracture risk [18]. From a clinical 

perspective, proper repair protocols also contribute to 

denture longevity. Chladek et al. emphasized that surface 

treatments and standardized repair methods improve 

PMMA strength [19]. In addition, graphene-modi�ed PMMA 

and nanocomposites offer promising improvements in 

�exural and impact performance, though further long-term 

studies are required [13, 20]. Overall, the current �ndings 

align with contemporary research: midline and clasp 

failures remain the most common, parafunctional habits 

are a major modi�able risk, and reinforcement and design 

optimization are crucial preventive strategies.

This study was limited by its cross-sectional design, which 

restricts causal inference, and by its single-center 

sampling, which may affect generalizability. Certain 

factors such as occlusal schemes, material variations, and 

laboratory processing techniques were not evaluated but 

could in�uence fracture risk. Additionally, multivariate 

analysis was not performed due to the descriptive design, 

D I S C U S S I O N S
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Figure 1: Distribution of Fracture Patterns among Patients with 
Acrylic Partial Dentures (n=96)

Table 5: Association of Key Variables with Fracture Pattern (n=96)

parafunctional habits as a key modi�able factor (Table 5).

Variables χ² (df) Interpretation

Gender × Fracture
Pattern

Kennedy Class ×
Fracture

Reinforcement ×
Fracture

Duration of Use ×
Fracture

Parafunction ×
Fracture

Ridge Resorption
× Fracture

χ² = 4.72
(df = 4)
χ² = 6.63
(df = 12)
χ² = 9.06
(df = 4)
χ² = 5.95
(df = 8)
χ² = 9.89
(df = 4)

—

—

—

—

p-
value

Cramer's
V

0.318

0.881

0.060

0.653

0.042

0.560

0.321

—

Not Signi�cant

Not Signi�cant

Borderline (Trend
Toward Sig.)

Not Signi�cant

Signi�cant
(Moderate Association)

Not Signi�cant
χ² = 6.78
(df = 8)

p<0.05 considered signi�cant; Cramer's V values: 0.1 = weak, 0.3 = 
moderate, 0.5+ = strong

Midline fractures were the most frequent (57.3%), followed 
by fractures around the clasp assembly (28.1%). Multiple 
fracture sites accounted for 12.5%, whereas fractures 
around connectors (1.0%) and crack line only (1.0%) were 
rare. This highlights the midline as the predominant site of 
denture failure, consistent with the mechanical stress 
concentration in that region (Figure 1).
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C O N C L U S I O N S

This study evaluated the frequency and distribution of 
fracture patterns in acrylic partial dentures and their 
association with clinical and demographic factors. Midline 
fractures were the most frequent, followed by clasp-
related fractures, re�ecting areas of highest stress 
concentration. A signi�cant link between parafunctional 
habits and fracture pattern indicates that behavioral 
factors play a key role in denture failure. Although 
reinforcement showed a borderline protective effect, 
other variables such as gender, Kennedy classi�cation, 
duration of use, and ridge resorption were not signi�cant. 
These �ndings underscore the need to screen for 
parafunctional habits and incorporate reinforcement 
strategies during denture fabrication to reduce fracture 
risk and enhance prosthesis longevity.

which limits the ability to control confounding variables. 

Future studies incorporating objective bruxism 

assessment, digital design accuracy, and standardized 

reinforcement protocols across larger cohorts could re�ne 

clinical recommendations.
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