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Abstract
This review aims to evaluate various occlusal 
schemes in complete dentures concerning age, 
gender, and mandibular resorption to determine 
their relative effectiveness and suitability. This 
narrative review was performed through scientific 
articles published between 1998 and 2020, indexed 
in MEDLINE and PubMed databases. Various occlusal 
schemes are employed to enhance masticatory 
ability and ensure patient satisfaction. Despite the 
availability of multiple occlusal schemes, determining 
the optimal one linked explicitly to the highest level 
of patient acceptance remains inconclusive. This 
review presents scientific data from selected sources, 
elucidating various occlusal scheme patterns and 
summarizing the most suitable based on age, gender, 
and mandibular resorption.
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The need to treat older individuals who are 
edentulous is increasing as a result of the demo-
graphic shift toward older patients. According 
to Steel et al., 13% of the population in the age 
group of 75 years and above, were edentulous.1 
Even though implant restorations are becoming 
more common, the implant needs enough bone 
to provide support. Complete dentures are still 
the restorative option for individuals who cannot 
afford implants or where implant placement is 
impossible. The occlusal scheme is a major as-
pect that must be considered while fabricating 
complete dentures to give the patient a satisfac-
tory fit and function.2 Occlusal scheme decides 
the form of occlusal contacts and arrangement 
in natural and artificial dentition. Occlusion in 
complete dentures can be classified into two 
broad categories: non-balanced occlusion and 
balanced occlusion. Balanced occlusion can be 
defined as the bilateral, simultaneous, anterior, 
and posterior occlusal contact of teeth in centric 
and eccentric positions.3 Prominent characteris-
tics of the bilateral balanced occlusion are uni-
form load distribution on the denture-bearing 
area, reduced rates of resorption, and a greater 
level of positional stability, leading to reduced 

Introduction 

Complete dentures represent one of the prevail-
ing treatment modalities frequently employed in 
rehabilitating individuals with total tooth loss. 
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occurrences of food entrapment between the 
denture and its soft tissue base.4,5,6The arrange-
ment of teeth according to the spherical theory, 
organic occlusion, and transographics may be 
classified as non-balanced occlusion. Devan’s 
concept of neutrocentric occlusion and canine 
guided occlusion are also kinds of non-bal-
anced occlusion. A non-balanced occlusion fails 
to meet the criteria of contact between the upper 
and lower teeth simultaneously in eccentric po-
sitions. Numerous studies have compared occlu-
sal schemes related to age, gender, masticatory 
performance, mandibular resorption etc.

Discussion

Bilateral balanced occlusion is the most widely 
accepted occlusal scheme worldwide. The con-
cept of balanced occlusion has been suggested 
to improve the stability of complete dentures and 
the health of oral tissues. Apart from bilateral 
balanced occlusion, it has been reported that ca-
nine guided occlusion has a greater level of pa-
tient acceptance and biological benefits among 
conventional complete denture wearers. A sig-
nificant benefit of this occlusal scheme is the 
reduced time required for the technician during 
the setup process and the clinician during chair-
side modifications.7 In lingualized occlusion, the 
maxillary lingual cusps articulate with the man-
dibular occlusal surfaces in centric occlusion, 
working and nonworking mandibular positions. 
Buccalized occlusion is “articulation of the man-
dibular buccal cusps with the opposing maxil-
lary occlusal surfaces while mandibular lingual 
cusps did not contact the maxillary teeth in cen-
tric or eccentric movements”.8,9  

In 2012, Abdul Razzaq Ahmed et al., in their 
study of Masticatory capability between bal-
anced and lingualised occlusion in complete 
denture wearers, concluded that lingualized oc-
clusion has better masticatory effectiveness.10 In 
2013, Deniz and Ozcan et al. stated that lingual-
ized occlusion was the most favourable occlusal 

scheme because of improved comfort.11 Shirani 
et al. mentioned in their study that bilateral bal-
anced occlusion using anatomic 30-degree teeth 
exhibited a notably higher level of discomfort 
during mastication compared to lingualized oc-
clusion.8 Faten S Abbas et al. in 2016 reported 
that there was no statistical difference in clini-
cal significance between canine guided occlu-
sion and bilateral balanced occlusion.12 In 2017, 
Kawai et al., compared both bilateral balanced 
occlusion and lingualized occlusion, and no dis-
similarities were detected between lingualized 
occlusion and bilateral balanced occlusion at 
3 and 6 months post-delivery.13 Hedaiat Morad-
poor et al., in 2018 conducted a randomized 
control trial where they compared four occlusal 
schemes, fully bilateral balanced occlusion(FB-
BO), buccalized occlusion(BO), lingualized oc-
clusion(LO) and partial group function occlusion 
(PGFO). The authors concluded that the patients 
with BO presented higher satisfaction scores for 
comfort, stability, and retention at the 1-year fol-
low-up. Both PGFO and FBBO groups had high-
er physical pain scores compared with BO and 
LO. The psychological discomfort scores of the 
FBBO group were significantly higher than those 
in the LO group. Pairwise comparisons revealed 
no significant differences in general patient sat-
isfaction.9 Ana Carolina Pero, in 2019, compared 
bilateral balanced occlusion with canine-guid-
ed occlusion (33-degree anatomic teeth) and 
concluded that canine-guided represents a via-
ble alternative to bilateral balanced occlusion, 
showing better results in perception of chewing 
and occlusal force.14 The neutrocentric concept 
that is based on monoplane occlusion was in-
troduced to increase the surface area of occlu-
sion so that more distributed force is transferred 
to the resorbed ridges. Many comparative stud-
ies have been conducted in the past, and they 
concluded that monoplane occlusion is the least 
followed occlusion concept.15,16 However, most of 
these studies depicted variations in their conclu-
sion regarding the occlusal schemes for com-

Occlusal schemes in complete denture concerning age, gender, and mandibular resorption 
- A narrative review.
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plete dentures. 

Variations in tooth morphology about 
gender and age
The occlusal surfaces play a significant role 
in the masticatory ability of the individual. The 
cusps of both bicuspids and molars display di-
verse angulations in both bucco-lingual and 
medio-lateral dimensions.17,1 Okeson reported 
that there is a high correlation between condy-
lar guidance and incisal guidance in terms of 
cuspal inclination. In 2011, H.S. Shashidara et 
al., conducted a study on natural dentition and 
concluded that in natural dentition, the cuspal 
inclination for premolars in males is more pro-
nounced or more angulated as compared to fe-
males, whereas, in the case of females, molars 
have a steeper inclination compared to premo-
lars.17 

Alteration in tooth structure arises from the cu-
mulative impacts of wear, disease, and aging. 
Occlusal wear is also a result of the aging pro-
cess. Various studies have reported that as age 
progresses the crown length decreases and 
there is an increased percentage of occlusal 
tooth wear.18-22 Farzin et al. reported that in the 
maxillary first premolar, the crown length is re-
duced more in the palatal surface than the labi-
al surface as age progresses.18 Masotti et al. in 
2017, concluded that there were notable age-re-
lated differences in incisal and occlusal wear on 
incisors, canine, and premolars and were sig-
nificantly high in the older age group.23  In 2014, 
Sarig et al. reported that the cause of the reduc-
tion of the mesiodistal and buccolingual dimen-
sion of teeth with age was due to environmental 
factors rather than genetic factors.24 Farzin et al.. 
found that, in older individuals, in the second 
molar region, there is a decrease in mesiodistal 
width of the tooth structure.18 Barlett et al.. ob-
served that with an increase in age, there is an 
average rise in tooth wear in the buccolingual 
dimension.18, 25  Therefore, as age advances there 
are alterations in the occlusal anatomy of the 

natural dentition. Consequently, when fabricat-
ing complete dentures and determining optimal 
occlusal schemes, it is essential to take these pa-
rameter into consideration. 

Occlusal schemes concerning age, 
gender, and mandibular resorption
Understanding and adapting to these age-re-
lated occlusal scheme patterns are vital in the 
fabrication of complete dentures to ensure ideal 
function and comfort for individuals across dif-
ferent age groups. Heydecke et al. conducted 
a study to ascertain whether the perception of 
chewing ability are influenced by the method of 
the complete denture fabrication process.26 He 
reported that among the study group, patients 
who received canine and premolar guided pros-
theses rated their overall satisfaction, stability, 
and aesthetic appearance as higher. Comfort 
and chewing abilities did not significantly dif-
fer between the lingualized balanced occlusal 
pattern and   canine and premolar guided pros-
theses approaches.26 Farias Neto et al.. in 2010, 
compared bilateral balanced occlusion with ca-
nine guided occlusion with a mean age of 59.7 
years. There was an absence of any substantial 
variation between these two occlusal patterns.27 
Paleari et al..,with a mean age of 65.5 years, 
concluded that the patient`s satisfaction is not 
affected by any of the occlusal schemes as long 
as the resilience and volume of the residual 
ridge is normal.28 However, patients perception 
of the vertical intrusion of the maxillary complete 
denture during chewing, was lower with canine 
guided occlusal scheme.28 In 2013, Ahmed et al., 
conducted a study on 60 edentulous patients 
with a mean age group of 53.63 and concluded 
that lingualized occlusion is better than bilater-
al balanced occlusion.10 Faten S. Abbas in 2016 
conducted a cross-over study, in which bilater-
al balanced occlusion was compared with ca-
nine guided occlusion in patients with a mean 
age of 47 years. This study concluded that the 
mean values of satisfaction were higher for ca-
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nine-guided occlusion.12 In 2017, Maxwell et al. 
reported that canine guided occlusion has better 
masticatory efficiency than bilateral balanced 
occlusion with a mean age of 60 years.29 In a pro-
spective clinical trial conducted by Silvia Brandt 
and colleagues in 2019, it was documented that 
patients with a mean age group of 64.3 years ac-
cepted canine guided occlusion more than bilat-
eral balanced occlusion whereas patients with a 
mean age group of 66.9 years preferred bilateral 
balanced occlusion.4  

Hedaiat Moradpour et al., conducted a study 
comparing bilateral balanced occlusion, lin-
gualized occlusion, and buccalized occlusion. 
Their result showed that females accepted buc-
calized occlusion more, while male participants 
mostly accepted lingualized occlusion. Bilateral 
balanced occlusion was one of the least pre-
ferred occlusion schemes.9 Ana Carolina et al. in 
2019, conducted a study comparing canine-guid-
ed occlusion and bilateral balanced occlusion, 
exclusively selecting female participants. The 
findings revealed that canine-guided occlusion 
demonstrated superior masticatory ability, char-
acterized by a higher bite force.14 According to 
Pinto Alves et al. and Demers et al., findings in-
dicate that females exhibit diminished mastica-
tory ability.30 Bilateral balanced occlusion yields 
reduced levels of patient satisfaction in both 
male and female populations. 

As age increases, bone resorption tends to in-
crease due to various physiological factors. Var-
ious occlusal schemes have been proposed to 
preserve and prevent the degeneration of the re-
sidual alveolar ridge. Matsumaru et al. in 2010, 
compared bilateral balanced occlusion with lin-
gualized occlusion in the mandibular resorbed 
region in terms of masticatory efficiency and 
concluded that lingualized occlusion is the most 
accepted occlusal pattern in severely resorbed 
cases.31 As per existing literature, lingualized 
occlusion is predominantly favored owing to its 
tendency to reduce denture instability, conse-

quently leading to an improvement in chewing 
efficiency compared to the alternative. In a sep-
arate investigation conducted by Kawai et al., it 
was documented that patients exhibit a higher 
preference for the lingualized occlusal scheme 
in cases of mandibular resorption.13 These in-
vestigations provide a comprehensive insight 
into the impact of alveolar bone resorption on 
both chewing efficiency and patient acceptance 
in the context of complete dentures. Lingualized 
occlusion surpasses several occlusal schemes in 
cases of resorbed ridges, as the forces exerted 
on the mandibular alveolar ridge are centrally 
positioned at the apex. This leads to enhanced 
denture stability, subsequently elevating masti-
catory efficiency and fostering higher patient ac-
ceptance.25,32,33 

Conclusion 

This narrative review delves into the current un-
derstanding of diverse occlusal scheme patterns 
in complete dentures, seeking to consolidate 
this knowledge and emphasize the most rele-
vant inquiries within this domain. Many studies 
proved that bilateral balanced occlusion, in par-
ticular, demonstrated lower acceptance levels 
regarding masticatory efficiency. Conversely, 
lingualized occlusion and canine-guided oc-
clusion emerged as the more favoured options, 
with the latter being especially preferred for the 
mastication of hard foods. Concerning gender, 
a few studies favour canine-guided or buccal-
ized occlusion for females and lingualized oc-
clusion for males. Regarding age, the literature 
depicted wide variation. However, it was noticed 
that as age advances, there is a preference for 
balanced occlusion, though the younger groups 
prefer caning-guided and lingualised occlusion. 
When the resorption status of the mandible is 
concerned, lingualized occlusion surpasses sev-
eral occlusal schemes in cases of resorbed ridg-
es. However, further research has to be done to 
arrive at a definitive conclusion.



198  /  JPID – The journal of Prosthetic and Implant Dentistry  /  Volume 7 Issue 3  /  May–August 2024

The journal of

PROSTHETIC 
AND IMPLANT 
DENTISTRY
Official Publication of Indian Prosthodontic Society  
Kerala State Branch

References 

1.  Steele JG, Treasure E, Pitts NB, Morris J, Bradnock G. 
Total tooth loss in the United Kingdom in 1998 and im-
plications for the future. Br Dent J. 2000;189(11):598-03.

2.  Loh PJ, Levey C. Occlusal schemes for complete den-
tures. Evid Based Dent. 2018 Dec;19(4):116-17. 

3.  The Glossary of Prosthodontic Terms. The Journal of 
Prosthetic Dentistry 2017;117(5):105.

4.  Brandt S, Danielczak R, Kunzmann A, Lauer HC, Mol-
zberger M. Prospective clinical study of bilateral bal-
anced occlusion (BBO) versus canine-guided occlusion 
(CGO) in complete denture wearers. Clin Oral Investig. 
2019;23(11):4181-88.

5.  Peroz I, Leuenberg A, Haustein I, Lange KP. Comparison 
between balanced occlusion and canine guidance in 
complete denture wearers--a clinical, randomized trial. 
Quintessence Int. 2003;34(8):607–12. 

6. Sabir S, Regragui A, Merzouk N. Maintaining occlusal 
stability by selecting the most appropriate occlusal 
scheme in complete removable prosthesis. Jpn Dent Sci 
Rev 2019;55(1):145–50. 

7. Ingrid Grunert, Michael Crepaz. Total prosthetics Aes-
thetic – functional - individual: A comprehensive, prac-
tice-oriented therapy concept.1st ed. QP Deutschland: 
Quintessance Publishing;2003. p189-90.

8. Shirani M, Mosharraf R, Shirany M. Comparisons of pa-
tient satisfaction levels with complete dentures of differ-
ent occlusions: a randomized clinical trial. J Prosthodont 
2014;23(4):259-66.

9. Moradpoor H, Salari F, Mosharraf R, Raissi S, Shirani M. 
Patient satisfaction with occlusal scheme of convention-
al complete dentures. J Oral Rehabil. 2020;47(4):494-
500.

10. Ahmed AR, Muneer M, Hakeem S. Masticatory efficien-
cy between balanced and lingualized occlusion in com-
plete denture wearers. Pakistan Oral & Dental Journal. 
2013;33(1):200-06. 

11. Deniz DA, Kulak Ozkan Y. The influence of occlusion on 
masticatory performance and satisfaction in complete 
denture wearers. J Oral Rehabil 2013;40(2):91-8. 

12. Faten S, A., Nazik A, E., Esraa M, A. Colorimetric Com-
parative Analysis of Masticatory Efficiency in Com-
plete Denture Wearers with two different occlusal con-
cepts. Alexandria Dental Journal 2016;41(2):117-21.

13. Kawai Y, Ikeguchi N, Suzuki A, Kuwashima A, Sakamoto 
R, Matsumaru Y, Kimoto S, Iijima M, Feine JS. A dou-
ble blind randomized clinical trial comparing lingual-
ized and fully bilateral balanced posterior occlusion 
for conventional complete dentures. J Prosthodont Res. 

2017;61(2):113-22. 

14. Pero AC, Scavassin PM, Policastro VB, de Oliveira Júnior 
NM, Mendoza Marin DO, Silva MDDD, Cassiano AFB, 
Santana TS, Compagnoni MA. Masticatory function in 
complete denture wearers varying degree of mandibu-
lar bone resorption and occlusion concept: canine-guid-
ed occlusion versus bilateral balanced occlusion in a 
cross-over trial. J Prosthodont Res. 2019;63(4):421-27

15. Prasad D A, D K, Prasad BR, Bardia A. Enhancing sta-
bility: A review of various occlusal schemes in complete 
Denture Prosthesis. Nitte University Journal of Health 
Sciences. 2013 3(1):105–12.

16. Rangarajan V, Gajapathi B, Yogesh PB, Ibrahim MM, 
Kumar RG, Karthik P. Concepts of occlusion in prostho-
dontics: A literature review, part I. J Indian Prosthodont 
Soc 2015;15(3):200-5.

17. Shashidhara HS, Chatterjee A. Evaluation of cuspal 
inclination in natural dentition – a clinical pilot study. 
CODS Journal of Dentistry 2011;3(1):7–13.

18. Farzin M, Giti R, Heidari E. Age-Related Changes in 
Tooth Dimensions in Adults in Shiraz, Iran. Journal of 
International Oral Health 2020;12(1):24.

19. Hirsch C. No Increased risk of temporomandibular dis-
orders and bruxism in children and adolescents during 
orthodontic therapy. J Orofac Orthop 2009;70(1):39–50. 

20. Knezevic A, Nyamaa I, Tarle Z, Kunzelmann KH. In vitro 
assessment of human dentin wear resulting from tooth-
brushing. J Calif Dent Assoc 2010;38(2):109–13

21. Pace F, Pallotta S, Tonini M, Vakil N, Bianchi Porro G. 
Systematic review: gastro-oesophageal reflux dis-
ease and dental lesions. Aliment Pharmacol Ther 
2008;27(12):1179–86.

22. Kanzow P, Biermann J, Wiegand A. Questionnaire Sur-
vey on the Management of Erosive Tooth Wear. Oral 
Health Prev Dent 2019;17(3):227–34. 

23. Masotti S, Bogdanic N, Arnaud J, Cervellati F, Gual-
di-Russo E. Tooth wear pattern analysis in a sample of 
Italian Early Bronze Age population. Proposal of a 3-D 
sampling sequence. Arch Oral Biol 2017;74:37-45.

24. Sarig R, Hershkovitz I, Shvalb N, Sella-Tunis T, May H, 
Vardimon AD. Proximal attrition facets: morphometric, 
demographic, and aging characteristics. Eur J Oral Sci 
2014;122(4):271–8.

25. Bartlett DW, Lussi A, West NX, Bouchard P, Sanz M, Bour-
geois D. Prevalence of tooth wear on buccal and lingual 
surfaces and possible risk factors in young European 
adults. J Dent. 2013;41(11):1007-13.

26. Heydecke G, Vogeler M, Wolkewitz M, Türp JC, Strub 
JR. Simplified versus comprehensive fabrication of com-

Gaurav Majumdar, Jaini. J L, Gopika K K, Ananth Prathap



JPID – The journal of Prosthetic and Implant Dentistry  /  Volume 7 Issue 3 /  May–August 2024  /  199

The journal of

PROSTHETIC 
AND IMPLANT 
DENTISTRY
Official Publication of Indian Prosthodontic Society  
Kerala State Branch

plete dentures: patient ratings of denture satisfaction 
from a randomized crossover trial. Quintessence Int. 
2008;39(2):107–16.

27. Neto AF, Junior WM. Masticatory Efficiency in Denture 
Wearers with Bilateral Balanced Occlusion and Canine 
Guidance. Braz Dent J 2010;21(2):165-69.

28. Paleari AG, Marra J, Rodriguez LS, de Souza RF, Pero 
AC, Mollo F de A, et al.. A cross-over randomized clin-
ical trial of eccentric occlusion in complete dentures. J 
Oral Rehabil 2012;39(8):615–22.

29. Maxwell D, Odang RW, Koesmaningati H. Correlation 
of masticatory muscle activity with masticatory abili-
ty in complete denture patients with canine guidance 
and balanced occlusion. Journal of Physics: Con-
ference Series. 2017; 884:012015. doi:10.1088/1742-
6596/884/1/012015

30. Alves CP, Munhoz MFV, Oliveira Nascimento GM, Nícoli 
GA, Paleari AG, Camargos GDV. The Influence of Age, 

Gender, Mandibular Bone Height, Previous Experience 
with Prostheses, and Fabrication Methods on Mastica-
tory Performance of Complete Denture Wearers. Journal 
of Prosthodontics 2019;28(1):34-40.

31. Matsumaru Y. Influence of mandibular residual ridge 
resorption on objective masticatory measures of lin-
gualized and fully bilateral balanced denture articula-
tion. J Prosthodont Res 2010;54(3):112–18. 

32. Malik P, Rathee M. Lingualized occlusion -an optimal 
occlusal scheme in severe residual ridge resorption 
in edentulous patients. Med. res. chronicles [Internet].
[cited 2024 March 28]; Available from: https://medrech.
com/index.php/medrech/article/view/20 

33. Kimoto S, Gunji A, Yamakawa A, Ajiro H, Kanno K, Shi-
nomiya M, et al.. Prospective   clinical trial comparing 
lingualized occlusion to bilateral balanced occlusion 
in complete dentures: a pilot study. Int J Prosthodont. 
2006;19(1):103–9.

Occlusal schemes in complete denture concerning age, gender, and mandibular resorption 
- A narrative review.


