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Abstract 

 

Background: Residual ridge reduction is one of the main causes of loss of stability and retention of mandibular complete dentures. The 

severity of bone loss is very important clinical condition facing the aging population. 

Objectives: To investigate the association of the mandibular ridge reduction with duration of complete denture wearing in relation to age 

and gender is using digital panoramic radiography. 

Methods: Seventy-five (40 men and 35 women) with a mean age 66.21±10.21 years, denture-wearing patients were included in this 

study. Resorption in the mandibular residual ridges was assessed by using the mental foramen and the inferior border of the mandible, as 

they appear in digital panoramic radiographs, using Wical and Swoope Analysis method. Measurements were performed digitally using 

Sidexis next Generation software. The amount of resorption was calculated and correlated to gender, age and duration of denture wearing. 

Statistical analysis was performed using SPSS (V17.0). Level of significance was set at 0.05. 

Results: The mean ridge resorption was 7.74±5.80 mm (20%), Women significantly (P<0.05).recoded more resorption than men (wom-

en: men ratio was 3:2). Men significantly (P<0.0001) had greater mandibular ridge and mental foramen heights than women. Ridge 

resorption significantly increased with increasing age (P<0.0001) and duration of denture wearing (P<0.001). Women significantly 

(P<0.05) had greater ridge resorption than men below 50 and above 80 years old; and in all denture wearing duration groups. 

Conclusion: Reduced mandibular height is directly related to age and duration of complete denture wearing. Women are at more risk to 

have ridge resorption compared to men. 
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1. Introduction 

Residual ridge resorption (RRR) is a continuous process of alveo-

lar bone loss, which is greater during the first few months after the 

tooth extraction than later (Kovacic et al. 2012). The rate of 

resorption is twice more pronounced in the mandible than in the 

maxilla Tallgren 2003.  Progressive ridge resorption is one of the 

main causes of loss of stability and retention of mandibular com-

plete dentures (Zlataric & Celebic 2003). 

The severity of bone loss and high incidence of RRR are are high-

ly associated with osteoporosis [Bianchi & Sanfilippo (2002), 

Watanabe et al. (2007), Canger & Celenk (2012)] increases with 

the advance of age (Jagadeesh et al. 2013) and favors the female 

sex for predisposition [Sakar et al. (2008), Vaishnav et al. (2010)]. 

Numerous investigators have made an attempt to analyze the 

changes in the form of the residual alveolar ridge using lateral 

cephalograms [Spoyler (1987), Atwood (1996)], denture relining 

procedure (Kranjcic et al. 2013), diagnostic casts (Ozola et al. 

2011), or dry adult mandibles (Saini et al. 2011). In addition, pan-

oramic radiographs (OPG) were extensively utilized by several 

investigators [Stramotas et al. (2002), Arifin et al. (2005), López-

Roldán et al. (2009), Shahabi et al. (2009), Huumonen et al. 

(2010), Al-Shamout et al. (2012)], because they have greater area 

of hard and soft tissue and the ability to visualize adjacent areas, 

thus allowing for a more accurate localization of the mental for a 

men in both the horizontal and vertical dimensions [Balcikonyte et 

al. (2003), Kordatzis et al. (2003), Juodzbalys et al. (2010), Al-

Jabrah (2011)]. 

Wical and Swoope method is one of the widely used methods to 

determine the amount of RRR on orthopantomogram (Wical & 

Swoope 1974). It is simple, useful method for arriving at a gross 

estimate of the amount of RRR in a given patient at that particular 

time [Amorim et al. (2008), Ngeow et al. (2009)]. 

The aims of this study were to assess the amount of mandibular 

RRR in edentulous patients wearing CDs and to evaluate the asso-

ciation of RRR with duration of denture wearing in relation to age 

and gender. 

2. Materials and methods  

2.1. Ethical approval 

The study protocol was approved by the Head of Dental Specialty 

in the Department of Dentistry and Ethical Committees of the 

Royal Medical services. 

2.2. Patients 

The original sample of this cross-sectional study was selected 

from a general population of completely edentulous subjects who 
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attended (or referred to) Prosthodontic clinic; Dental Department, 

Prince Ali Bin Al-Hussien hospital in Karak, Jordan; for replace-

ment of their missing teeth with (or maintenance of existing) com-

plete dentures The study sample consisted of 75 (40 men and 35 

women) subjects with a mean age of 66.21±10.21 years (ranged 

between 40 and 83 years) complete denture wearers were selected 

and accepted to participate in this study.  

2.3. Inclusion/exclusion criteria 

The selected subjects had not undergone prosthetic surgical proce-

dures (i.e. sulcus deepening or ridge augmentation). They were 

completely edentulous with no systemic bone disease and not less 

than one year post-tooth extraction period. Only clear OPGs with 

visible structures for the measurements were included in this 

study. None of the subjects had any metabolic bone disease, can-

cers with bone metastasis, significant renal impairment and had 

medications with affect bone metabolism, such as estrogen. 

2.4. Clinical and radiographic examinations 

The data were obtained by using an interview (including general 

health and self-reported diseases), as well as clinical and radio-

graphic examination. All subjects gave verbal consent to partici-

pate in the study and accepted to undergo radiographical examina-

tion. Clinical examination was carried out on the dental chair with 

the patient seated in an upright position, and the head was in the 

natural position, it was performed by one prosthodontists examin-

er. Thereafter, a digital OPG was taken using Orthophos XG Plus 

(Model: 5884999d3352, SN: 03024, Sirona, Siemens, Germany). 

All OPGs were performed by one trained dental radiology techni-

cian. The exposure parameters 64 kV and 8 mA were selected and 

the mean resolution of the original OPGs was 1744x3158 pixels. 

All digital OPGs were measured digitally using Sidexis next Gen-

eration software (Version 1.52; Sirona, Siemens, Germany), on 

Dell Inspiron (N 5010, China) personal computer. Measurements 

were performed by one Prosthodontist’s examiner who used the 

same reference points required for obtaining the measurements of 

the linear distances on each OPG. For each parameter, 3 readings 

were taken and the mean was calculated. 

2.5. Measurements 

Mandibular RRR was assessed by using the mental foramen and 

the inferior border of the mandible, as they appear in OPGs, as 

reference points using Wical and Swoope Analysis method; in 

which the original height of the mandible is assumed to be three 

times the distance between the inferior border of the mandible to 

the lower border of the mental foramen [Wical & Swoope (1974), 

Atwood (1996)]. The amount of mandibular ridge resorption (R) 

was estimated from the original mandibular alveolar level to the 

measured level of the residual ridge (L) was expressed as a per-

centage of the original height of the mandible (Fig. 1). The 

amount of resorption was calculated according to the formula: 

R=3x-L, (where R: amount of mandibular RRR; x: distance from 

inferior border of mandible to the lower border of mental foramen; 

L: height of mandibular residual alveolar ridge). The measuring 

error was set to ±0.01mm for specific measured dimensions on 

each OPG. Measurements were performed on the right side, and 

the mean value and standard deviation were calculated. The 

amount of mandibular RRR was calculated and correlated with 

duration of wearing complete dentures. Gender and age differ-

ences were also investigated and correlated to RRR and duration 

of complete denture wearing.   

2.6. Statistical analysis 

Statistical analysis was performed using (SPSS-v17.0 Inc., Chica-

go, Ill., USA). Multiple linear regression analysis was performed 

to test the interaction between variables in the model (gender, age 

and years of denture wearing) and ridge height of the mandible. 

Paired samples t-test was carried out to compare between the right 

and left sides and gender differences in the mean values of RRR. 

Wilcoxon Signed Ranks Test was used to test the correlation be-

tween mandibular residual ridge resorption and age of participants 

and duration of denture wearing. Paired (Independent samples 2-

tailed) Student’s t-test was used to compare the means of each 

participant’s age group and complete denture wearing duration 

with the amount of mandibular RRR between men and women. 

Level of significance was set to 0.05. 

 
Fig. 1: Schematic drawing showing Wical and Swoope analysis method 
used in the study. (R=3x-L). 

(R: mandibular ridge resorption; x: vertical linear distance measured from 

inferior border of the mandible to the inferior border of the mental fora-
men; L: vertical linear distance of actual ridge height measured across the 

mental foramen; 3 xs: original vertical ridge height across the mental fo-

ramen before resorption). 

3. Results  

Variability and bias in measurements between right and left sides 

were assessed by re-measuring distances x: (inferior border of 

mandible-mental foramen) and L: (the height of mandibular resid-

ual ridge across the mental foramen) on 19 (25.3%) randomly 

selected OPGs on the left side of 9 women and 10 men. Paired 

Student’s t-test was performed to unveil statistically significant 

deviation of measurements between right and left sides, (the mean 

difference was -0.0526±0.310 mm; t-test=-0.741; P value=0.468 

for differences in x distance; and mean difference of 2.038±8.94; 

t-test=0.994, P value=0.333 for differences in L distance). As 

there were strong correlation coefficient (0.990 and 0.505 for x 

and L distances; respectively), and small mean difference between 

the two-side measurements, it was assumed that the right side 

measurements would be reliable. 

Multiple linear regression analysis was performed to test the inter-

action between variables in the model (gender, age and years of 

denture wearing) and ridge height of the mandible. Statistically 

significant interaction between gender, age and denture wearing 

duration and RRR were recorded (Table 1). 

Table 2 shows gender differences in the mean (SD) values of age 

of participants, duration of complete denture wearing, measure-

ments of actual height of mandibular alveolar residual ridge and 

height of mental foramen and mean and percentage of mandibular 

RRR. Men significantly recorded higher mean values of mandibu-

al fora-

RRR in the study sample was 7.74±5.80 mm (approximately 

20%). Women recoded higher mean value of RRR compared to 

men (women: men ratio was approximately 3:2), this gender dif-

ference was statistically significant (t-test=2.275; P-  

The results of Wilcoxon signed ranks test showed that RRR sig-

nificantly increased with increasing age of participants (Z=-7.525; 

P<0.0001) and duration of denture wearing (Z=-2.870; P<0.001). 

Table 3. 

Paired sample t-test was performed to reveal whether if there were 

any statistically significant differences in the percentages of man-
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dibular RRR between men and women for each participants’ age 

group (Table 4) and complete denture wearing duration group 

(Table 5), or not. Table 4 shows that statistically significant gen-

der differences in mandibular RRR in participants below 50 and 

above 80 years old. Women significantly (P0.05) had mandibular 

RRR of 7.01% and 57.12% compared to men who had 1.92% and 

29.68%, for age groups below 50 and above 80 years. However; 

for the remaining middle age groups, although women had more 

amount of RRR than men, but the differences were statistically 

insignificant. Table 5 shows that there were direct relationship 

between mandibular RRR and complete denture wearing duration. 

The more the years of complete denture wearing, the more the 

mandibular RRR. In addition, women significantly (P0.05) had 

more amount of mandibular RRR compared to men in all denture 

wearing duration groups. 

 
 

Table 1: Results of linear regression analysis. 
Variable Coefficient Standard error t 95% Confidence interval P value 

Gender 0.069 0.021 4.006 0.002 to 0.109 0.000 

Age –0.091 0.009 –5.231 –0.118 to –0.062 0.000 
complete denture 

wearing duration 
–0.001 0.000 –2.029 –0.004 to 0.0065 0.039 

 
Table 2:  Gender differences in the mean (SD) values of mandibular residual ridge resorption (R=3x-L) in relation to age and duration of denture wearing 

(Paired samples t-test). 

 Participants’ age 
Complete denture 

age  
x  3x  L  R 

 (in Years) (in mm) (in mm) (In %) 

Women (n=35) 65.71 (10.55) 9.06 (8.11) 12.08 (1.97) 36.23 (5.91) 27.35 (6.67) 8.89 (6.89) 
24.03 

(16.43) 

Men (n=40) 66.65 (10.02) 9.15 (6.64) 14.06 (1.80) 42.19 (5.40) 35.45 (7.11) 6.74 (4.49) 
16.28 

(10.85) 

Overall (n=75) 66.21 (10.21) 9.11 (7.31) 13.14 (2.12) 39.41 (6.35) 31.67 (8.01) 7.74 (5.80) 
19.89 

(14.18) 

t-test -0.719 -0.330 -4.370 -4.944 2.275 
P-value 0.477 (NS)  0.744 (NS)  0.000 0.000 0.029 

X: measured distance from inferior border of mandible to inferior border of mental foramen, 3x: calculated original mandibular ridge height, L: measured 

height of mandibular residual ridge, R: residual ridge resorption (calculated), NS: not significant. 

 
Table 3: Correlation between mandibular residual ridge resorption and age of participants and duration of denture wearing (Wilcoxon Signed Ranks Test). 

 Correlation (age versus resorption) Wilcoxon Test 

Age range  n Age  Resorption (%) denture age Z* P-value** 

50 5 44.60 (2.88) 4.97 (3.93) 1.20 (0.45) 

-7.525 0.0001 
50-59 14 55.43 (2.56) 8.63 (5.03) 3.14 (2.25) 
60-69 24 64.21 (2.13) 16.39 (7.60) 6.92 (2.78) 

70-79 26 74.50 (3.05) 27.69 (14.24) 12.89 (7.32) 

80 6 81.67 (1.37) 38.83 (15.38) 22.00 (3.90) 

 Correlation (denture age versus resorption)   

Denture age range n     

5 28 58.79 (9.85) 7.91 (4.24) 2.50 (1.04) 

-2.870 0.004 

5-9 16 65.06 (4.89) 15.73 (6.87) 6.63 (1.31) 

10-14 12 67.67 (7.28) 24.79 (4.42) 11.17 (1.53) 

15-19 10 75.70 (3.92) 32.99 (10.31) 15.90 (1.29) 
20-24 5 79.40 (3.51) 42.86 (13.47) 21.40 (1.34) 

25 4 78.50 (3.11) 44.31 (12.47) 26.75 (2.36) 

Overall   66.21(10.21) 19.89 (14.18) 9.11 (7.31)   

* Based on negative ranks,  ** Sig. (2-tailed) 

 
Table 4: Correlation of participants’age with the amount of mandibular residual ridge resorption in relation to gender. (Paired Samples Test) 

Age range* 
Women Men Paired Samples Test 

n Age Resorption (%) n Age Resorption (%) df t-test P-value 

50 3 43.67 (3.51) 7.01 (3.58) 2 46.00 (1.41) 1.92 (2.22) 1 4.154 0.032 

50-59 6 55.00 (3.35) 11.06 (3.16) 8 55.75 (1.98) 6.39 (5.15) 5 2.124 0.055 (NS) 

60-69 11 64.73 (1.35) 18.53 (7.64) 13 63.77 (2.59) 13.37 (8.10) 10 1.066 0.312  (NS) 

70-79 13 74.31 (3.28) 33.24 16.06) 13 74.69 (2.93) 22.14 (9.88) 12 1.291 0.253 (NS) 

80 2 81.00 (1.41) 57.12 (1.30) 4 82.00 (1.41) 29.68 (7.70) 1 3.068 0.0455 

Total 35 65.71 (10.55) 24.03 (16.43) 40 66.65 (10.02) 16.28 (10.85) 34 2.275 0.029 

* Women age range: 40-82; Men age range: 45-83;  NS: not significant 

 
Table 5: Correlation of complete denture wearing duration with the amount of mandibular residual ridge resorption between men and women. (Paired 

Samples Test) 

 Women Men Paired Samples Test 

CDWD* range n CDWD* Resorption (%) n CDWD* Resorption (%) df t-test P-value 

5 15 2.53 (0.99) 10.26  (3.82) 13 2.46 (1.13) 5.19 (3.91) 14 8.384 0.000 

5-9 8 6.75 (1.28) 20.82 (3.77) 8 6.50 (1.41) 10.64 (5.28) 7 4.973 0.002 
10-14 3 11.70 (1.53) 28.95 (3.02) 9 11.00 (1.58) 23.40 (3.99) 8 2.965 0.018 

15-19 3 16.00 (1.73) 44.26 (12.29) 7 15.86 (1.21) 28.17 (4.30) 6 4.207 0.006 
20-24 3 20.67 (1.15) 50.08 (5.75) 2 22.50 (0.71) 31.83 (12.60) 2 8.173 0.015 

25 3 26.67 (2.89) 50.22 (8.99) 1 27.00 (0.00) 27.00 (0.00) 2 6.955 0.020 

Total 35 9.06 (8.11) 24.03 (16.43) 40 9.15 (6.64) 16.28 (10.85) 34 2.275 0.029 

* CDWD: Complete denture wearing duration (in years) 
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4. Discussion 

Alveolar ridge resorption after teeth extraction is a chronic, pro-

gressive and cumulative disease of bone reconstruction.  Extensive 

RRR is one of the many problems in prosthetic dentistry rehabili-

tation (Nahri et al 1997). One of the advantages of this study was 

that there were not gender differences in the mean age of partici-

pants and duration of CD wearing, thus comparing the mean val-

ues of RRR between men and women would minimize the effect 

of these two factors on the results. 

It was observed that mandibular RRR affected all the edentulous 

patients in the study group to varying extents (ranged between 

2%-57%). The mean amount of RRR was approximately 20%, 

(7.74±5.80mm) in subjects with age ranged between 45 to 82 

years wearing CDs for a period ranged between one and 30 years. 

Similar results were reported by Karaagaçloglu & Ozkan (1994); 

however, some studies reported different results, Kovacic et al. 

(2012) reported low rate of resorption (8%) while Zmysłowska et 

al. (2007) reported high rate of RRR (45%). The differences in 

these findings may be explained by differences in race, study 

samples and method of radiography and measurements. 

Many local and systemic factors are associated with RRR 

(Kingsmil 1997). Of these, patient’s age, gender and duration of 

denture wearing may cause resorptive changes in the edentulous 

parts of the maxilla and mandible (D’Souza et al. 2012). The re-

sults of linear regression analyses revealed that RRR significantly 

correlated with increasing age, CD wearing duration and between 

genders. Although numerous previous studies confirmed these 

findings [Bianchi & Sanfilippo (2002), Al-Jabrah (2011), Canger 

& Celenk (2012), Jagadeesh et al. (2013)], few studies reported no 

association between RRR and duration of CD wearing [Xie et al. 

(1997), Kordatzis et al. (2003)] and age (Lopez-Roldan et al. 

2009). 

In the present study, gender-related differences were recorded in 

both groups. Women had significantly greater amount of man-

dibular RRR compared with men (24% and 16.3%; respectively). 

In addition, men significantly had higher mental foramen and 

mandibular body height than women. These findings are support-

ed by Amorim et al. (2008) who reported that males had signifi-

cantly wider arches than females, and that they had larger man-

dibular measurements than females. In addition, Watanabe et al. 

(2007) reported that males presented a more strongly trabecular 

and complex bone than females, this finding is important index to 

osteoporotic risk, being possible to affirm that the male bone is 

less probable to suffer resorptive changes. Kordatzis et al. (2003) 

reported that the estimated average reduction in height for conven-

tional CD was 1.63 mm in 5 years and that female gender was a 

risk factor for greater resorption. In their study, they found that a 

male patient was likely to lose 7.5% less bone (0.9 mm in 5 years) 

than a female patient of the same age. The present study showed 

similar findings of significant gender differences in RRR. Women 

had approximately 8% more resorption than men (women: men 

ratio was 3:2). Most of the females in the present study were past 

the usual age for menopause, and this may explain the gender-

related difference observed in this study. Several studies reported 

that females have more alveolar RRR than males [Bianchi & 

Sanfilippo (2002), Kordatzis et al. (2003), Sakar et al. (2008), 

Lopez-Roldan et al. (2009), Al-Jabrah (2011), Canger & Celenk 

(2012)]. The results of the present study have suggested that alve-

olar RRR is more noticeable in women. This phenomenon could 

be explained with the effect of the menopausal activity in women 

on the mandibular residual ridge. Furthermore, experimental evi-

dence has shown that estrogen depletion leads to a significant loss 

of bone mass in the edentulous mandible but not in the dentate 

mandible [Arifin et al. (2005), Watanabe et al. (2007), Vaishnav 

(2010), Ozla (2011)]. Previous studies showed that women had 

reduced masticatory function compared with males, because 

women had greater amount of mandibular bone reduction which is 

associated with reduced cortical thickness, and resulted in reduc-

tion in bone height (Zarb et al. 1990). Conversely, some research-

ers have reported that mandibular bone loss observed in the eden-

tulous mandible is associated with systemic diseases such as es-

trogen deficiency, while the maxillary bone resorption is more 

associated with local denture factors (Xie et al. 1997). 

The results of this study revealed that the amount of mandibular 

RRR was significantly correlated with the number of years sub-

jects were edentulous. Approximately, 8% of RRR was recorded 

in patients who had been wearing CD for less than 5 years, and the 

rate of resorption increased in those with more years of denture 

wearing. The results also showed that 44.3% of the mandibular 

ridges had resorbed in patients who had been wearing CD for 20 

years or more. These findings are in agreement with previous 

studies [Al-Jabrah (2011), Jagadeesh et al. (2013)]; However, 

Kordatzis et al. (2003) reported that neither number of CDs worn 

nor years of denture wearing are associated with RRR. The alveo-

lar bone loss observed in denture wearers may be an inevitable 

consequence of the loss of natural teeth, tissue remodelling, and 

prolonged denture wear (Canger & Celenk 2012) and subsequent 

to a long-term edentulism may be severe and the process may 

progress (Xie et al, 1997). 

The duration of denture wearing is an influential factor in RRR 

between genders. Women significantly recorded greater RRR 

compared to men, in relation to CD wearing duration. Approxi-

mately 50% of RRR occurs in women wearing CD for 20 years or 

above. However the least amount of RRR (5%) was recorded in 

men wearing CD for less than 5 years. These findings are in 

agreement with several studies [Arifin et al. (2005), Watanabe et 

al. (2007), Sakar et al. (2008), Al-Jabrah (2011), Ozla et al. 

(2011)]. In this study, the age of the subjects was significantly 

correlated with the amount of resorption. Young patients below 

the age of 50 had less than 5% RRR, the rate of resorption in-

creased as age increased. The greatest amount of RRR (38.8%) 

was recorded in elderly patients above 80 years of age. These 

findings are in agreement with previous reports [Bianchi & 

Sanfilippo (2002), Kordatis et al. (2003), Canger & Celenic 

(2012), Jagadeesh et al. (2013)]. In addition, results showed that 

women significantly recorded 7% RRR compared to 1.9% in men, 

in those below 50 years of age, and 57.1% compared to 29.7% in 

those aged 80 years or above. However, no gender differences in 

RRR in other age groups were recorded. Age is not an influential 

factor in bone loss between men and women participants 50-80 

years of age. These findings were supported by Lopez-Roldan et 

al. (2009) who did not find a significant correlation between age 

and ridge resorption. 

Several studies have reported that panoramic radiographs are re-

producible and accurate for the linear and angular measurements 

on mandibles [Stramotas et al. (2002), Zlataric & Celebic (2003), 

Arifin et al. (2005), Watanabe et al. (2007), Şakar et al. (2008), 

López-Roldán et al. (2009), Huumonen et al. (2010), Vaishnav et 

al. (2010), Al-Jabrah (2011), Al-Shamout et al. (2012), Canger & 

Celenk (2012), Jagadeesh et al. (2013)]. The panoramic radio-

graphs in the present study were made by one experienced dental 

radiographer using the same panoramic unit and all digital meas-

urements were performed by one prosthodontist.  

Mental foramen landmark selected for the present study is com-

monly used for studies of mandibular bone as it is fairly reproduc-

ible [Balcikonyte et al. (2003), Kordatzis et al. (2003), Arifin et al. 

(2005), Amorim et al. (2008), Ngeow et al. (2009), Juodzbalys et 

al. (2010)]. The location of the mental foramen relative to the 

inferior and superior borders of normal mandibles, as expressed by 

the mean ratio of total bone height to height of the foramen above 

the inferior border, appears to be a more useful reference mark and 

consisted enough to justify its use as a reference point in clinical 

studies (Shahabi et al. 2009). In this study, Wical & Swoope 

(1974) method was used to evaluate the amount of mandibular 

RRR. Clinically, this method can help to estimate conveniently the 

original height of the mandible before resorption (Atwood 1996). 

All measurements were carried out on the right side of the OPGs; 

the position of mental foramen on the right side appears to be very 

close to those on the left side.  

One of the limitation of this study was small sample size and lim-

ited participation rate, thus it does not represent Jordanian popula-
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tion as a whole. In addition, the method used gives information 

about RRR localized in the region of mental foramen, thus RRR in 

other areas is not available. Another disadvantage was that the 

dental status was based mainly on panoramic radiography. There-

fore, the information of occlusal contacts and chewing habits were 

not available. Further research on a larger sample and including 

other factors; such as other local and systemic factors, denture 

quality measures and general health status may be needed before 

the results of this study can be applied on the general population. 

The results of this study highlight on the association between du-

ration of CD wearing and RRR in relation to age and gender. It 

can now be confirmed that women in particular, are at greater risk 

of RRR than men. Basker & Davenport (2002) has shown that the 

amount of bone resorption in edentulous area is eight times than 

that in dentate area in the same subject. Therefore, every effort 

should be taken to retain natural teeth to the longest time possible 

as the amount of resorption would increase following teeth loss 

(Schwartz-Dabney & Dechow 2002) and with increasing CD 

wearing period (Jagadeesh et al. 2013). 

5. Conclusion  

The mandibular ridge resorption affected all the edentulous pa-

tients to varying extents ranged between 2% and 57%, with mean 

rate of approximately 20%. 

The resorption significantly increased with increasing age of par-

ticipants (P<0.0001) and duration of denture wearing (P<0.001). 

Women significantly (P<0.05) recoded higher ridge resorption 

compared to men with approximately 3:2 women to men ratio. 
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