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ORIGINAL RESEARCH

study was to establish an evidence-based guideline for positioning 
the inner border of the posterior contour of the maxillary occlusal 
rim in line with the crest of the alveolar ridge and to evaluate its 
relationship with the mandibular occlusal rim based on the period 
of edentulism.

MAT E R I A L S A N D ME T H O D S
The observational study was conducted at Sri Ramachandra Institute 
of Higher Education and Research, Chennai, following ethical 
clearance obtained from the Institutional Ethics Committee (IEC-2) 
CSP/22/JUN/99/133. The study was carried out for 18 months from 

IN T R O D U C T I O N
The teeth arrangement in completely edentulous patients is largely 
influenced by the resorption pattern of the maxillary-mandibular 
arch. Fabrication of stable prostheses can be accomplished only if 
the artificial teeth are placed in the position previously occupied by 
the natural teeth.1 However, the resorption pattern of the maxilla 
is inward and upward, while that of the mandible is outward and 
downward, resulting in the containment of the maxillary arch within 
the mandibular arch.2,3 These factors challenge the appropriate 
positioning of the teeth with the ridge. Teeth arrangement in the 
appropriate arch form enhances the masticatory efficiency and 
performance of the patient, thereby improving overall quality of 
life (QoL).4�6

The contour and position of the occlusal rim predetermine 
the teeth arrangement.7 Positioning the anterior contour of the 
occlusal rim is guided by lip support and labial fullness, whereas 
positioning the posterior contour of the mandibular occlusal rim 
is guided by the crest of the residual alveolar ridge.1 Positioning 
the center of the rims in both the maxillary and mandibular arch 
to coincide with their crest of the ridge may make the maxillary 
rim appear constricted, especially in the posterior segment.1,8 
Undergraduates undergoing training in dental school lack the 
experience to alter the teeth arrangement to fulfill the cusp-
to-fossa relationship. Positioning the posterior contour of the 
maxillary rim remains arbitrary, and there is a lack of documented 
evidence regarding a guideline for this. Hence, the purpose of the 
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AB S T R AC T
Aim: The aim of the study was to establish an evidence-based guideline for positioning the inner border of the posterior contour of the maxillary 
occlusal rim in line with the crest of the alveolar ridge and to evaluate its relationship with the mandibular occlusal rim based on the period 
of edentulism.
Materials and methods: One hundred sixty completely edentulous patients were included in the study. Occlusal rims were fabricated with 
the inner surface of the maxillary rim coinciding with the crest of the residual alveolar ridge. After recording the jaw relation, the orientation 
of the maxillary rim to the mandibular rim was scored as +, 0, or �. The participants were classified based on the period of edentulism, and the 
maxillary-mandibular relation was correlated. The Pearson Chi-squared test was used to assess the association between the maxilla-mandibular 
relation based on the scoring and the period of edentulism of 3�6, 6�12, 12�24, and >24 months.
Results: A positive score was observed more frequently in 3�6 months (39.5%) and 6�12 months (32.1%) of edentulism, whereas a negative 
score was observed more frequently in >24 months of edentulism (55%). A neutral orientation was observed in the 12�24 months duration of 
edentulism (57.5%).
Conclusion: The inner border of the maxillary occlusal rim correlated with the crest of the alveolar ridge when the period of edentulism was less 
than 12 months. An increase in the period of edentulism increased the negative correlation between the maxillary and mandibular occlusal rims.
Clinical significance: The guideline for fabrication of the maxillary occlusal rim using the maxillary crest of the alveolar ridge would aid 
undergraduates in positioning the occlusal rim, thereby ensuring accurate arrangement of teeth according to the respective ridge resorption 
pattern.
Keywords: Arch form, Edentulism, Jaw relation, Maxillo-mandibular relation, Occlusal rim.
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premolar region, and 10 mm in the molar region. The maxillary arch 
occlusal rim was standardized by positioning its inner border in line 
with the crest of the ridge, both anteriorly and posteriorly (Fig. 2A). 
The center of the mandibular occlusal rim was placed exactly on 
the center of the residual ridge in the mandibular arch (Fig. 2B).

Maxillary and mandibular jaw relations were recorded, and the 
occlusal rims were sealed using the nick and notch method. The 
Stenson�s duct (opening of the parotid gland) was noted in the oral 
cavity to denote and mark the position of the upper second molar 
in the occlusal rim. The occlusal rims were removed from the oral 
cavity and positioned in the casts. Then the distance between the 
buccal border of the maxillary and mandibular rims was measured 
using a metal ruler (Fig. 3).

The following scoring system was utilized in the study, as 
tabulated in Table�1. A score of (+) was given when the buccal border 
of the maxillary occlusal rim overlapped the buccal border of the 
mandibular occlusal rim, a score of (0) was given when the buccal 
border of the maxillary occlusal rim coincided with the mandibular 
occlusal rim, and a score of (�) was given when the buccal border 
of the mandibular occlusal rim overlapped the maxillary occlusal 
rim. All obtained readings from the study group were tabulated 
and analyzed statistically using Statistical Package for the Social 

June 2022. After obtaining informed consent from the participants, 
a total of 160 patients (86 male and 74 female) were involved, 
with a period of edentulism ranging from 3 months to 2 years. All 
selected patients were devoid of temporomandibular joint (TMJ) 
disorders. Participants with good neuromuscular coordination, 
orthognathic jaw relation, and type A and B of American College 
of Prosthodontists (ACP) edentulous classification were included. 
Participants with neuromuscular dysfunction, TMJ disorders, and 
bone pathologies such as Paget�s disease were excluded.

All participants were grouped based on the period of 
edentulism: 3�6 months (group I), 6�12 months (group II), 
12�24 months (group III), and >24 months (group IV). Each group 
had 40 participants, with a total of 160 participants.

Crest of the residual alveolar ridges was marked using a graphite 
pencil over the master casts, with the marking extending to the 
land areas (Figs 1A and B). Record bases were fabricated for both 
arches using clear autopolymerizing acrylic resin (DPI RR Cold 
Cure Denture Base Resin, Mumbai, India) with a thickness of 2 mm. 
The mark recorded on the cast was transferred to the clear acrylic 
record bases.

Occlusal rims (DPI, Mumbai, India) for both arches were 
fabricated with a width of 6 mm in the anterior region, 8 mm in the 

Figs 1A and B: Marking the center of the crest of the alveolar ridge in (A) maxillary cast and (B) mandibular cast 

Figs 2A and B: (A) Inner border of the maxillary occlusal rim; (B) Center of the mandibular occlusal rim positioned at the crest of the alveolar ridge 
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the 12�24 months duration of edentulism, 57.5% of participants had 
neutral scores. In the >24 months duration of edentulism, negative 
scores were observed in jaw relation with 55% of participants.

Considering the maxillomandibular relation, a positive 
score was observed more frequently in 3�6 months (39.5%) and 
6�12 months (32.1%) of edentulism, whereas a negative score was 
observed more frequently in more than 24 months of edentulism 
(55%). A neutral orientation was observed in the 12�24 months 
duration of edentulism (57.5%). The Pearson Chi-squared test 
revealed that there was a significant difference between and within 
the groups (p < 0.05), indicating an association between the scoring 
of maxillomandibular relation and the period of edentulism of 3�6, 
6�12, 12�24, and >24 months (Table�2).

DI S C U S S I O N
Guidelines in the arch form help in the fabrication of the occlusal rim 
in a defined position that correlates with the most stable position of 
the denture.9 Teeth arrangement plays a significant role in occlusion 
and denture function and is influenced by the residual alveolar 
ridge and the opposing arch. Factors influencing the resorption 
pattern include the anatomic configuration of the residual ridge, 
age of the patient, period of edentulism, physiologic and systemic 
status of the individual, sequence of extraction, maxillo-mandibular 
relationships, and functional and parafunctional mandibular 
movements.10,11 Irrespective of the residual ridge resorption, the 
occlusal rim for the mandibular arch is positioned such that its 
center coincides with the crest of the ridge. This dictates that the 
central fossae of the mandibular posterior teeth and the maxillary 
palatal cusps align with the crest of the mandibular ridge, ensuring 
the transmission of occlusal forces along the ridge to improve the 

Sciences (SPSS) 29.0 software. The statistical analysis used was the 
Pearson Chi-squared test for the association between the maxilla-
mandibular relation and the period of edentulism.

RE S U LTS
Among the study samples, a total of 56 participants belonged to the 
age-group of 40�50 years, 53 to the age-group of 50�60 years, and 
51 to the age-group of >60 years. The distribution by sex revealed 
67 male participants and 93 female participants. In the 3�6 months 
duration, 80% of the participants had positive scores, and in the 
6�12 months duration of edentulism, 65% had positive scores. In 

Fig. 3: Measuring the overlap of the maxillo-mandibular jaw relation

Table 1:  Schematic presentation of the study evaluation based on edentulous period

3–6 months 6–12 months 12–24 months >24 months

�	 Maxillary rim overlapping (+)
�	 Maxillary rim and mandibular 

rim in the same position (0)
�	 Mandibular rim overlapping (�)

�	 Maxillary rim overlapping (+)
�	 Maxillary rim and mandibular 

rim in the same position (0)
�	 Mandibular rim overlapping (�)

�	 Maxillary rim overlapping (+)
�	 Maxillary rim and mandibular 

rim in the same position (0)
�	 Mandibular rim overlapping (�)

�	 Maxillary rim overlapping (+)
�	 Maxillary rim and mandibular 

rim in the same position (0)
�	 Mandibular rim overlapping (�)

Table 2:  Descriptive table for distribution of maxillomandibular relation at various periods of edentulism

Maxillomandibular relation

Period – 0 + Total
3�6 months Count 4 4 32 40

% within period 10.0% 10.0% 80.0% 100.0%
% within max-mand relation 12.9% 8.3% 39.5% 25.0%

6�12 months Count 3 11 26 40
% within period 7.5% 27.5% 65.0% 100.0%
% within max-mand relation 9.7% 22.9% 32.1% 25.0%

12�24 months Count 2 23 15 40
% within period 5.0% 57.5% 37.5% 100.0%
% within max-mand relation 6.5% 47.9% 18.5% 25.0%

>24 months Count 22 10 8 40
% within period 55.0% 25.0% 20.0% 100.0%
% within max-mand relation 71.0% 20.8% 9.9% 25.0%

Total Count 31 48 81 160
% within period 19.4% 30.0% 50.6% 100.0%
% within max-mand relation 100.0% 100.0% 100.0% 100.0%
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CO N C LU S I O N
The increase in the period of edentulism increased the negative 
correlation between the maxillary and mandibular arches. 
Considering the outcome of the study, a newly proposed 
guideline for the maxillary occlusal rim position was developed 
in correlation to the period of edentulism. This would help 
reduce chairside time during jaw relation in establishing a 
maxillary rim that has a positive relationship with the mandibular 
rim. Additionally, the guidelines would aid undergraduates 
in developing the occlusal rim, thereby ensuring accurate 
arrangement of teeth according to the respective ridge resorption 
pattern.
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stability of the mandibular denture.11 However, there is no defined 
guideline for positioning the maxillary occlusal rim that ensures the 
cusp-to-fossa relationship during teeth arrangement. The varied 
resorption pattern makes it difficult to gauge the appropriate 
position of the maxillary posterior arch form.12

Any error in the occlusal rim position can affect the sagittal 
relationship between the maxillary and mandibular rims, altering 
the denture occlusion. Ideally, the maxillary rim should overlap 
the mandibular rim by at least 1 mm to allow a cusp-to-fossa 
relationship during teeth arrangement. In the present study, the 
maxillary rims were fabricated with the inner surface coinciding 
with the crest of the residual alveolar ridge for all patients, and the 
maxillo-mandibular sagittal relationship of the rims was assessed 
based on positive overlap, no overlap, and negative overlap. The 
highest prevalence of a positive relationship between the maxillary 
arch and the mandibular arch was observed in 3�6 months of 
edentulism. Minimal ridge resorption during this short period of 
edentulism left the maxillo-mandibular relation unaltered.12 A 
similar observation was also noted in the 6�12 months duration of 
edentulism, and this group had predominantly female participants 
above the age of 50, who had greater residual ridge resorption due 
to the postmenopausal state.3,13,14 A nonoverlap of the maxillary and 
mandibular arches was observed in the group with 12�24 months 
of edentulism. This agrees with Walczak et�al.15 who also observed 
predominant resorption in the maxilla compared to the mandible, 
which led to the rims having an edge-to-edge relationship. A greater 
prevalence of mandibular occlusal rims overlapping the maxillary 
occlusal rims was observed in >24 months of edentulism. Due to the 
increased residual ridge resorption, the mandibular arch becomes 
wider than the maxillary arch, leading to a negative overlap of the 
occlusal rims.

Based on the findings of the present study, a guideline for 
the fabrication of the posterior arch form of the maxillary rim 
was proposed that could be adjusted according to the period of 
edentulism to achieve a positive sagittal overlap of the maxillary 
rim over the mandibular rim. The study revealed that in <12 months 
of edentulism, the inner border of the maxillary occlusal rim can 
be placed in line with the crest of the residual alveolar ridge. In 
contrast, during the period of edentulism of 12�24 months, with 
no overlap of both occlusal rims, the inner border of the maxillary 
occlusal rim should be positioned 1 mm buccal to the crest of the 
residual ridge. If the period of edentulism is >24 months, the inner 
border of the maxillary occlusal rim should be placed 2 mm buccal 
to the crest of the residual ridge.

The proposed guidelines for the maxillary rim position would 
be beneficial in ensuring the cusp-to-fossa relationship during teeth 
arrangement, especially for undergraduates. The physiological 
method of jaw relation and convenient sampling were a few 
limitations of the present study. Male and female participants 
were not evaluated separately, and the arch size or form was not 
considered in the present study. Future research should include 
measurement of the overlap distance between the maxillary and 
mandibular arches, which would provide more insight into the 
quantitative analysis of the outcome. Additionally, comparing the 
relationship after teeth arrangement would give a more significant 
clinical correlation to the study. Research on the effect of the 
proposed guideline between men and women based on arch size 
and arch form could add more value to the present research.
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