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INTRODUCTION 
The morphology of residual alveolar ridge           
influences different phases of treatment in          
prosthetic dentistry. It is important to know the 
quality as well as quantity of available bone before 
treatment planning as the type of residual ridge   
determines the available support for removable   
partial and complete dentures. The loss of bone in 
residual alveolar ridge varies not only from patient 
to patient but also from one region to the other. The 
continued decrease in bone volume affects:         
denture-bearing area; tissues remaining for         
reconstruction; facial muscle support/attachment; 
total facial height; and ridge morphology.1 Ridge 
morphology being one of the important recognized 
factors affecting denture retention, stability, support 
and masticatory function in edentulous patients.2  
 
Various authors have attempted to classify residual 
ridge morphology including Atwood et al.who have 
concluded that the reduction of the residual ridge 
leads to a variety of stages of ridge form.3 American 
College of Prosthodontists (ACP) developed a     
classification system which was published by 
McGarry et al. in 1999,wherein they have clinically 

classified maxillary ridge morphology into Type 
A, B, C and D as diagnostic entity helpful in          
predicting complexity of treatment.4 This           
classification system of maxillary ridge            
morphology can be utilized to assess various      
levels of ridge resorption in maxilla and determine 
whether it is apt to be successfully treated by     
conventional prosthodontic techniques. It is     
clinically convenient classification and also       
describes the effects of ridge morphology and    
influence of musculature on a maxillary denture.4  
 
In this study, we have clinically evaluated the 
ridge morphology of maxillary arch as described 
by ACP classification system and studied whether 
the morphology of ridge type varies with age, 
length of edentulism and duration of complete 
denture wear. 
 
METHODS 
87 completely edentulous patients visiting        
Department of Prosthodontics from April to      
August 2019, Nepal Medical College and who 
meet inclusion criteria were selected for this study. 
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General information including age, gender, length 
of edentulism and duration of complete denture 
wear were recorded for all patients. The patients 
enrolled were above 40 years with completely 
healed maxillary residual alveolar ridge. Among 
selected patients, clinical evaluation of the          
maxillary residual ridge morphology was performed 
and ridge morphology was classified into four types   
according to criteria given by American College of 
Prosthodontists (ACP) in 19994 as: 
Type A - Palatal morphology, anterior labial and 
posterior buccal vestibular depth as well as          
tuberosity that resists vertical and horizontal     
movement of the denture base, well defined hamular 
notch to establish the posterior extension of the    
denture base, absence of tori or exostoses.  
Type B - Loss of posterior buccal vestibule, palatal 
vault morphology resists vertical and horizontal 
movement of the denture base, tuberosity and     
hamular notch are poorly defined compromising 
delineation of the posterior extension of the denture 
base, maxillary palatal tori and/or lateral exostoses 
are rounded and do not affect the posterior           
extension of the denture base.  
Type C - Loss of anterior labial vestibule, palatal 
vault morphology offers minimal resistance to     
vertical and horizontal movement of the denture 
base. Maxillary palatal tori and/or lateral exostoses 
with bony undercuts that do not affect the posterior 
extension of the denture base, hyperplastic mobile 
anterior ridge that offers minimum support and    
stability of the denture base, reduction of the       
post-malar space by the coronoid process during 
mandibular opening and/or excursive movements. 
Type D - Loss of anterior labial and posterior      
buccal vestibules, palatal vault morphology does not 
resist vertical or horizontal movement of the denture 
base. Maxillary palatal tori and/or lateral exostoses 
(rounded or undercut) that interfere with the        
posterior border of the denture, hyperplastic         
redundant anterior ridge, prominent anterior nasal 
spine.  
 
According to the above-mentioned criteria, residual 
ridge morphology of maxillary arch were evaluated 
and classified. The recorded data were entered,   
coded and analyzed using SPSS version 17. The 
associations of ACP classified ridges with age 
group and duration of edentulism were tested with 
the help of Chi-Squared tests and Fisher Exact test 
depending on the distribution. The level of           
significance was set at 5%.  
 
RESULTS 
In this study, more than two thirds of the patients 
belonged to the age group of 60-80 years while the 
average age of the patients was 65 years with     
maximum being 86 and minimum being 48 years. 
More than half (51.7%) of the patients involved in 
this study were females. Co-morbid health           

conditions were present in a quarter (25.3%) of     
patients with hypertension being the most common 
condition (Table 1). The mean duration of         

edentulousness was seen to be 5.7 years and among 
them about one fifth of the patients were previous      
complete denture wearers. The mean duration of 
denture use was 4.9 years while the maximum use 
was found to be for 22 years (Table 2). 

The majority (46%) of the study patients had Type 
A maxillary ridge morphology followed by Type B 
(41.4%) and Type C (12.6%). However none of the 
patients showed type D ridge morphology in this 
study (Figure 1).  

The mean age of study patients in all three types of 
ridge morphology was around 65 years.  Thus, 
there was no significant difference observed in age 
of patients belonging to either type A, B and C. On 
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Table 1. Frequency distribution of patient character-
istics. (n =87) 

Characteristics Frequency Percentage 
Age (in years)     
40 – 60  26 29.90 
60 – 80  57 65.50 

≥ 80 4 4.60 

Sex     
Male 42 48.30 

Female 45 51.70 

Co morbid health conditions 
Present 22 25.30 

Absent 65 74.70 

Current use of dentures   
Yes 18 20.70 
No 69 79.30 

Table 2. Descriptive statistics for age. 

Variables (In years) Mean ± SD Minimum - 
Maximum 

Age of patients  65.37 ± 8.60 48 – 86 

Duration of edentulousness  5.76 ± 6.45 0.2 – 30 
Duration of denture use (n 
= 18) 

4.9 ± 5.71 0.1 - 22 

Figure 1. Distribution on the basis of ACP 
classification of maxillary residual ridge 
morphology. 
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the other hand, duration of edentulousness was    
significantly associated (p =0.04) with type of   
maxillary ridge morphology. In this study, we 
found that mean duration of edentulousness was 
significantly higher among patients with Type C 
morphology compared to type A and type B. No 
significant difference was however observed       
between type A and type B (Table 3).  

Result shows that majority of the male patients had 
type A morphology followed by Type B and Type 
C. Similar findings were observed among the      
female patients as well. Thus, the difference in    
proportion failed to reach statistical significance 
highlighting no association of sex with maxillary 
ridge morphology among edentulous patients. On 
the other hand, Type A ridge morphology was most 
common among the denture wearers while Type B 
was most common among the non-denture wearers. 
This finding was statistically significant with p   
value 0.047 (Table 4). 

DISCUSSION 
The morphology of residual ridge changes with the 
amount of bone loss which is usually greater during 
the first few months after tooth extraction than    
later.5 In a follow-up study of edentulous patients 
over an average of 2.5 years, Atwood and Coy 
found a mean annual bone loss of 0.1 mm in the 
maxilla.6 However, Tallgren et al. documented a 
slightly lower amount of 0.05 mm over 25 
years.7Ridge resorption in the edentulous jaw is 
however a continuous process that may proceed 
throughout the lifetime of a denture wearer and it 
directly affects the morphology of ridges. In this 
study, maxillary ridge morphology was clinically 

evaluated since the assessment of maxillary          
residual ridge by radiographic method is not found 
very reliable and the radiographic assessment also 
does not seem practical for all patients.8               
The majority of our study participants had Type A 
maxillary ridge morphology followed by Type B 
and C. However none of the patients showed type 
D ridge morphology. Type D relates to highly   
compromised ridge form with loss of vestibular 
depth and presence of tori or hyperplastic tissues. 
On a comparative study of maxillary denture bases, 
Alhelal et al. also found majority of their             
participants had Type A ridge morphology while 
non among them showed Type D.9 

 
Bone formation is greater than bone resorption in 
growing individuals but when a person ages, the 
resorption may not be compensated by production 
of bone resulting in senile osteoporosis. With      
increasing age, there is also a reduced capacity of 
osteoblasts to proliferate and differentiate in        
response to hormones or growth                           
factors.5 Venkatesan N et al., found increase in rate 
of resorption with increasing age and comparing 
between the genders, the resorption rate was found 
more in females than males.10 The reduction on the 
height of edentulous mandible and maxilla was 
found more pronounced in women than in men.11 
Other studies also found higher resorption in       
females than in men.10,12,13 A study conducted only 
on male participants to overcome variables          
associated with osteoporosis and menopause in 
women, concluded that ridge height reduction was 
linear throughout the ages.14 In this study, age of 
participants ranged from 48 to 86 years with       
majority of females, but interestingly, there was no 
correlation of either age or gender with the type of 
ridge morphology. Some other studies similarly 
showed, the amount of alveolar bone resorption 
was not correlated with the age of the subjects.15,16 
However, type of ridge was significantly associated 
with duration of edentulism in this study. With    
increase in duration, the ridge type changed from 
type A to B and with longer duration of edentulism 
Type C was found to be most common.  
 
Literatures have shown mixed results regarding 
various factors associated with ridge loss. In a study 
done on mandibular arch, the degree of alveolar 
bone resorption and the duration of complete      
dentures wear is found to be correlated.12 This      
implies that the mandibular ridges of people who 
have been edentulous for longer periods are more 
extensively resorbed. In contrast, some studies, 
conducted in early post-menopausal women, failed 
to find such an association.17 A cross-sectional 
study by Taguchi et al. in Japanese elderly women, 
found that patients with long period of               
edentulousness loose greater amount of bone than 
those with short period of edentulousness.18  The 
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Table 4. Association of sex and denture wear with 
ridge morphology. 
Variables  Maxillary Ridge Morphology χ2  P val-

ue Type A Type B Type C 
Sex  1.38 0.499 
Male  22 (52.4) 15 (35.7) 05 (11.9) 
Female 18 (40.0) 21 (46.7) 06 (13.3) 

Denture wear           
Wearer 11 (61.1) 03 (16.7) 04 (22.2) 6.12 0.047* 
Non-
wearer 

29 (42.0) 33 (47.8) 07 (10.1) 

*significant difference between Type A and Type C 

Table 3. Association of age and duration of              
edentulousness with maxillary residual ridge           
morphology. 

variables 

Maxillary ridge morphology 
F 

sta-
tistic 

P 
value 

Type A Type B Type C 
(mean ± 

sd) 
(mean ± 

sd) 
(mean ± 

sd) 

Age  
64.68 
±9.75 

65.69 
±7.30 

66.82 
±8.61 

0.3 0.8 

Duration of 
edentulous-
ness 

4.81 ± 
5.15* 

5.45 ± 
6.53#  

10.29 ± 
8.87*# 3.35 0.04 
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rate of ridge resorption, according to                
Karaagaclioglu et al. was greatest in the earlier 
stages of edentulism and slowed with length of 
edentulism.19 The type of ridge morphology was 
also associated with complete denture wear in our 
study, with denture wearers having more favorable 
type A or B ridges than non-wearers. In contrast, Al
-Jabrah et al. found ridge resorption on mandibular 
arch increased with increasing age and duration of 
denture wear.12 Unger et al. evaluated the height of 
ridges in denture wearers from initial insertion of 
complete denture to 20 years after placement and 

found no correlation of bone height and ridge loss 
on both maxillary and mandibular arches.20  
 
CONCLUSIONS 
Within the limitations of study, it can be concluded 
that ACP classification Type A maxillary ridge 
morphology is most prevalent and Type D is the 
least prevalent in our population. The Type of ACP 
classified ridge is not associated with either age or 
gender of an individual however it varied            
significantly with length of edentulism and duration 
of complete denture wear. 
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