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Abstract
Edentulism is a debilitating disease and an irreversible condition historically considered as one of the most important global oral
health burden. Once the teeth are lost, ridge resorption is inevitable. An increase in rate of resorption might lead to decrease in
denture stability and hence problems in accepting future prosthesis. The aim of this study was to assess the severity of resorption
in edentulous subjects in west Uttar Pradesh.
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Introduction
Several anatomic changes invariably take place
within the alveolar processes of the jaws following
dental extractions. Residual ridge resorption is a
cumulative and irreversible process and differs from
one individual to the other and also varies at different
times and different sites. The edentulous ridges are
characterized by high resorption rate following teeth
extraction in the early period, followed by a remarkably
slowing rate within the first year.(1) Also, once the teeth
are extracted, the nature of forces being exerted on the
alveolar ridge changes. The load is not directed towards
the entire bone, but applied only to its surface and these
compressive forces may lead to faster resorption
followed by atrophy. This may result in insufficient
bone to accept future prosthesis.
Several classifications of ridge resorption have
been reported in the literature in order to describe the
anatomical variations at different anatomic levels and
estimation of the bone height and width and amount of
basal bone to be used by the clinician for establishing a
relational plan of treatment. Atwood emphasized the
importance of considering the reduction of residual
ridges as a major oral disease which should be studied
with the use of epidemiologic methods and principles.
Terms like low, flat or poor were used to describe the
amount of resorption but no precise description was
given.(1) Also, it is limited to anterior area only.
Whereas, Wical and Swoope(2) investigated the
possibility of using the inferior border of the mental
foramen as a reference point to estimate the original
retrospective bone height of the edentulous mandible.
They concluded that, in spite of increasing age or
resorption of the residual ridge, the relationship of the
mental foramen and lower border of the mandible
remains relatively constant. According to them, the
original height of mandible can be estimated by
measuring the distance from the inferior border to the

lower edge of the mandible and using the approximate
ratio of 3:1. The aim of this study was to assess the
severity of resorption in edentulous subjects in west
Uttar Pradesh using Wical and Swoop classification as
the yardstick.
Materials and Method
2.1.1 Patients
This study was conducted on 300 completely
edentulous patients excluding those suffering from
disorders like diabetes and osteoporosis.These patients
were divided into three groups according to Wical and
Swoop’s classification based upon the severity of
alveolar ridge resorption (Wical and Swoop 1974).
 Group 1: Up to one third of the original vertical
height lost
 Group 2: From one third to two thirds of the
vertical height lost
 Group 3: Two thirds or more of the mandibular
height lost

Fig. 1: Grade I Resorbed mandibular ridge

Fig. 2: Grade II Resorbed mandibular ridge
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Methodology
Over a time period of 6 months, clinically
edentulous patients were randomly selected and
requested to contribute to the study as participants. Of
all the subjects, some agreed to participate whereas
others refused due to different reasons. A written
consent was obtained from the selected patients.
Fig. 3: Grade III Resorbed mandibular ridge
Clinically edentulous patients randomly selected over a period

Some agreed to
participate

Others refused

Division into groups
DIGITAL OPG
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Results
According to the results of this study, in 30.4% of
the patients upto one third of the original vertical height
was lost (group 1), whereas in about 55.3% of patients
one third to two thirds of the vertical height was
reduced(group 2). Two thirds or more of the
mandibular height was lost in 14.3% patients.
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For the purpose of division into groups, digital
O.P.G was carried out for each patient and based on the
degree of resorption, three groups were made. The
distance between the lower border of mental foramen
and lower and upper border of mandible was measured
and recorded. Group 1 consisted of patients with up to
one third of the original vertical height of the mandible
lost whereas in Group 2 subjects, one third to two thirds
of the vertical height was lost. GROUP 3had two thirds
or more of the mandibular height lost.
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Fig. 2: Distribution of study subjects according to
years of edentulism
Table 1: Distribution of subjects according to grade
of ridge resorption and years of edentulism
Years

Grade 1
Grade 2
Grade 3
Total

1
year

1-2
years

2-5
years

5-10
years

44
1
0
45

26
9
0
35

12
53
0
65

8
62
4
74

more
than 10
years
1
41
39
81

Total
91
166
43
300

Pearson Chi-Square= 2.619E2a, df=8, p=0.000

Grade 1

0
GRADES OF RIDGE RESORPTION

Fig. 1: Distribution of study subjects according to
grade of ridge resorption

Discussion
Bone resorption is a chronic, progressive,
irreversible and disabling disease of multifactorial
origin.1Various Anatomic, Metabolic; Functional and
Prosthetic factors play a role in resorption of residual
ridges which is a common occurrence after the
extraction of teeth. The size, shape, and density of
ridges, the thickness and character of the mucosal
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covering, ridge relationships, and the number and depth
of sockets are some of the anatomic factors playing a
key role in Residual Ridge Resorption. Metabolic
factors include all of the multiple nutritional, hormonal,
and other factors influencing the relative cellular
activity of osteoblasts and osteoclasts. The frequency,
intensity, duration and direction of forces applied to
bone are some of the functional factors contributing to
the RRR. Prosthetic factors include the myriad of
techniques, materials, concepts, principles, and
practices which are incorporated into the prostheses.(3)
Loss of bone in the maxilla or mandible is not
limited to alveolar bone; portions of the basal bone may
also be resorbed, especially in the posterior aspect of
the mandible, where severe resorption may result in
more than 80% bone loss.(4) An increase in resorption
eventually leads to smaller maxillae and larger
mandibular residual ridges due to shape of the basal
bone. Thus the residual alveolar ridge crest changes its
location in a buccolingual direction after resorption. In
addition, the tongue has a tendency to enlarge in the
edentulous mouth. These factors influence the
buccolingual position of the neutral zone (NZ).(5)
Wical and Swoop concluded that the relationship
of the mental foramen and lower border of the mandible
remains relatively constant inspite of increasing age or
resorption of the residual ridge above the mental
foramen.Also, mental foramina are a permanent point
of reference, no matter how much resorbed the ridge
is.(6) It is situated in premolar areas, so act as point of
transition from anterior to posterior areas. So it’s a
much easier, convenient and reliable method of
assessing ridge resorption.
In this study, using Wical and Swoop
Classification, subjects were categorized into three
groups and a comparison was made between them to
assess the highest no. of resorption pattern. Group 2 had
highest prevalence whereas group 3 had lowest.The
results of the study showed that most prevalent type of
resorption in the current study population was group 2.
Centre of the ridge is considered to be the most
accepted position for placement of artificial teeth after
all the teeth are lost.(7) But the placement of artificial
teeth should be in the same relative position tothe
musculature as the natural teeth.(8) The term relative
position rather than exact position is used because
factors such as age, tonus, resorption modify or alter the
denture space and neutral zone. So the artificial teeth do
not necessarily need to be placed in the exact same
position as natural teeth as the resorption increases. One
should not be dogmatic regarding the placement of
teeth over the crest or lingual or buccal to the ridge but
the placement of teeth should be dictated by
musculature. Positioning artificial teeth in neutral zone
prevents interference of artificial teeth with normal
muscle function and hence adds to the stability of the
denture.

In addition, various anatomical and physiological
factors affect mandibular complete denture fabrication
with aging. Various changes occur in the mucosa,
submucosa, musculature and the bone with the passage
of time which in turn affects the mandibular denture.
Reduction in the surface area of the oral mucosa along
with its thinning occour as the human body ages.
Prominent mylohyoid and internal oblique ridges
covered by thin, movable, unattached mucosa are
caused by continued atrophy of the posterior mandible
eventually.(10)Also, due to progressive resorption, the
origin of buccinator muscle fibres lies upon the superior
surface of the mandible. The superior genial tubercles
eventually become the most superior aspect of the
anterior mandibular ridge as the anterior residual
alveolar process also continues to resorb. Also, the level
of ridge crest falls below the former origin of the
superior fibres of mentalis muscle. The muscle
attachment folds over the resorbing alveolar ridge and
comes to lie on its superior surface which results in the
backward movement along with reduction of neutral
zone anteriorly in order to maintain its area of origin.(10)
The movement and interaction of the lip and the tongue
determine the position of the lower anterior teeth. The
denture will be displaced posteriorly by the contraction
of the lip, if lower anterior teeth are positioned too far
labially. The ridge can also resorb to such an extent that
the mentalis muscle displaces the neutral zone ling ally
and anterior tooth position becomes even more vital for
the success of the denture. The Neutral Zone technique
provides the correct tooth position to allow for the
balancing of these muscular forces during function.
Also, greater the ridge loss, the smaller the denture
bearing area and the lesser will be the influence the
impression surface area on the stability and retention of
the denture. As the area of the intaglio surface
decreases and the anatomic surface area increases, tooth
position and contour of the polished surface become
more critical. In other words, denture stability and
retention are more dependent on correct position of the
teeth and contour of the external surfaces of the
dentures whenever more of the alveolar ridge has been
resorbed.(8)
Conclusion
The following conclusions were drawn from the present
study:
 Most prevalent type of resorption in the current
study population was was grade 2 i.e in most of the
subjects; one third to two third of the original
height of mandible was lost.
 Severity of resorption also increases with the
increase in period of edentulism.
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