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Abstract

Introduction: Ideal arrangement of artificial posterior teeth is an important step for success in complete denture. Pound
postulated that the lingual surfaces of mandibular posterior denture teeth should occupy an area bounded by two lines
originating from the mesial surface of the mandibular canine and extending posteriorly to the lingual and buccal aspect of the
retromolar pad.

Aim and objectives: The aim and objective of this study was to evaluate mediolateral positioning of mandibular posterior
teeth in relation to pound theory.

Methodology: Fifty subjects were selected and mandibular impressions were taken and casts were poured. Pound triangles
were marked on the cast. Photographs of the casts were taken and transferred to the computer for the further analysis by using
Digimizer image analysis software. The Pound triangle was drawn & distance of lingual surfaces of each posterior tooth from
the internal line of Pound triangle was measured. Points which were placed within the pound triangle presented as (0) and
medial to the internal line of Pound triangle was (>0) and data was subjected to statistical analysis.

Results: In left quadrant about 97.2% first premolar, 94.5% of second premolar, 76.3% of first molar and 89% of second
molar and in right quadrant about 96.3% first premolar and second premolar, 75.4% first molar and 89% second molar were
located inside pound triangle.

Conclusion: It was concluded that in most of the cases lingual cusps of the mandibular teeth were within pound triangle which

helps to stabilize the mandibular denture.
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Introduction

Arrangement of artificial posterior teeth for functional
harmony depends on a thorough understanding of occlusion
in complete denture therapy.™! It is not simply a mechanical
procedure for placing teeth to follow the form of the arch or
to satisfy the laws of leverages; it requires dexterity and a
knowledge of biology. @ The position of artificial teeth in
complete denture is dependent to a large extent on the state,
morphology and position of the denture area. B! The key
objective is to position the posterior teeth so that patients
will not bite their tongue and cheek muscles as they chew. (!
The most critical areas affecting denture stability function,
and comfort is the posterior occlusion. Various reference
points have been proposed for arrangement of artificial
mandibular posterior teeth which include pound triangle, &
141 retromolar pad, [*> % center of the ridge, 2% % crest of the
ridge * 31 and mylohyoid ridge. @

Pound triangle is a guide for the mediolateral positioning of
the mandibular posterior teeth so that occlusal forces are
transmitted to the supporting mandibular residual ridge. In
1951 Pound postulated that the lingual surfaces of
mandibular posterior denture teeth should occupy an area
bounded by two lines originating from the mesial surface of

the mandibular canine and extending posteriorly to the
lingual and buccal aspect of the retromolar pad. This area
was designated as pound triangle. %1 Misch et al [
suggested that in mandibular over denture prostheses,
denture teeth are set medial to the retromolar pad. There by
the occlusal forces are generated more vertically over the
maxillary bone, thus reducing tipping and enhancing the
upper denture stability during function.

In contradiction, certain authors postulated that posterior
teeth should be placed on the center of the stress-bearing
area as dictated by the nature of ridge resorption and not
necessarily over the center of the residual ridge. Various
occlusal schemes are advocated for arrangement of
mandibular posterior teeth in residual ridge resorption cases
in which Matsumaru et al B8 recomended that lingualized
occlusion assists in greater denture stability in patients with
severe residual ridge resorption or arch length discrepancy
between the ridges.

Since, there was no consensus related to the location of
mandibular posterior teeth, this study was planned to
evaluate pound concept in determination of mediolateral
mandibular posterior teeth position in Moradabad
population.
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Materials and Method

All the patients reporting to the outpatient department of the
hospital were examined clinically for eligibility criteria
decided for the study. Ethical clearance was obtained from
the Institutional Ethics & Review Board and an informed
consent was taken from the selected patients.

Subjects greater than 18 years of age and having a full
complement of permanent dentition (excluding third molar)
were included in the study. While subjects having dental
caries, attrition of teeth, missing teeth, crowding, tooth size
alteration or a fixed posterior dental prosthesis (long span
bridges), history of orthodontic treatment, periodontal
diseases like periodontal pockets, pathological drifting of
teeth, asymmetry of the face were excluded from the study.
Sample size of 220 was decided according to power analysis
using the formula n= (Z1)2 [P(1-P)/d?]. One hundred and ten
patients of both the right and left quadrant were evaluated
for buccolingual positioning of mandibular posterior teeth in
relation to pound triangle. Hence, the total sample size was
two hundred twenty.

Mandibular impressions were made using irreversible
hydrocolloid (alginate) and casts were obtained by using
type Il gypsum product. Retromolar pad area, mesial
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surface of canine, and lingual surfaces of each posterior
tooth were marked on the casts. Also metallic rulers were
placed alongside of casts for standardization.

Photographs of the mandibular casts were taken with
stabilized digital camera (Nikon D3500, Nikon Corporation)
at a distance of 25 cm from the cast with the help of tripod
at a shutter speed of 2 seconds, the magnifying power of
(2/3) and the focal length of 40 mm by maintaining the ISO
speed of 250 maximum aperture of 4, f/13 and 1/125 second
The obtained images were then transferred to the computer
for the further analysis by using Digimizer image analysis
software.

The Pound triangle was marked by extending two lines
originating from the mesial surface of the mandibular canine
to lingual and buccal aspects of the retromolar pad for right
and left of each mandibular cast. Distance of lingual surface
of each posterior tooth from the internal line of pound
triangle was measured (figure 1). Points which fall within
the pound triangle were presented as (0) and points medial
to the internal line of pound triangle were presented as (>0).
Obtained data were analysed with SPSS version 16.0
(Microsoft Inc., IL, USA) and subjected to statistical
analysis.
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Fig 1: Analysing cast using Digimizer image analysis software

Results

Figure 2

Describes the relative frequency of mediolateral positioning
of all posterior teeth in relation to Pound triangle. All the
teeth falling within Pound triangle were labelled as “0”.
Teeth falling outside the Pound triangle were labelled as
“>0”. The chi square test revealed that about 95.9% of first
premolars, 94.5% of second premolar, 75.9% of first molar
and 90% of second molars were located inside pound
triangle. Only about 4% left first premolars, 5.4% second
premolar, 24% first molar and 10.9% second molar was
outside the pound triangle.

Figure 3
describes the relative frequency of mediolateral positioning
of left quadrant teeth in relation to Pound triangle. The chi

square test revealed that in left quadrant about 97.2% first
premolar, 94.5% of second premolar, 76.3% of first molar
and 89% of second molar were located inside pound
triangle. Only about 2.7% left first premolar, 5.4% second
premolar, 23.6% first molar and 10.9% second molar were
outside the pound triangle.

Figure 4

describes the relative frequency of mediolateral positioning
of right quadrant teeth in relation to Pound triangle. The chi
square test revealed that about 96.3% first premolar and
second premolar, 75.4% first molar and 89% second molar
were located inside pound triangle. Only about 5.4% first
premolar, 5.4% second premolar, 24.5% first molar and
10.9% second molar were outside the pound triangle.
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Fig 2: Relative frequency of mediolateral positioning of all posterior teeth in relation to Pound triangle
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Fig 3: Relative frequency of mediolateral positioning of left quadrant teeth in relation to Pound triangle
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Fig 4: Relative frequency of mediolateral positioning of right quadrant teeth in relation to Pound triangle.
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Discussion

The buccolingual positioning of artificial posterior teeth is
an important factor for denture stability and pressure
distribution on the supporting tissue under a denture. In the
present study photographic method was chosen for assessing
the relationship between pound concept and buccolingual
position to overcome the drawback of manual method such
as inaccuracy of markings, inter-operative variations and
time economy.

The results of the present study is in accordance with the
study conducted by Khaki et al'® who concluded that the
most frequent position of lingual cusps of posterior teeth
were in 1mm distance buccal to the pound triangle.
Similarly, other studies®'* supported the pound concept
which documented that lingual surface of the lower teeth
should be placed slightly buccal to the line from the mesial
side of the cuspid to the lingual side of the retromolar pad,
instead of tooth over the ridge concept.

This is also supported by Ortman et al 8 who advocated
that the mandibular posterior teeth are set on a reference line
from the tip of the cuspid to the apex of the retromolar pad.
The central fossa of all the teeth coincides with this line
which is very close to the buccolingual position of the
natural teeth. In case of broad arches this line falls very
slightly lingual to the first molar. The same reference line is
also mentioned by Smith et al 81 and Jones et al. %°]

In contradiction, certain authors [0 24 postulated that
mandibular posterior teeth should be placed on the center of
the stress-bearing area. Whereas other authors [25 I
advocated that teeth should be positioned over the crest of
the residual ridge to ensure stability and guide against any
tipping or dislodgement of dentures. While Martone et al [
proposed that the buccal cusps of the mandibular first
molars are placed over the crest of the ridge, but the lingual
cusps should lie directly on a line which extending from the
mesial of the cuspids to the buccal side of the retromolar
pad.

However, this study presents few limitations. As it was
conducted only in one demographic location, the result may
vary in morphological changes of tooth in geographically
distributed people.

Conclusion

= Most of the mandibular posterior teeth were located
inside pound triangle. The incidence of first molar was
highest and first premolar was lowest of being outside
the pound triangle.

= In left quadrant the incidence of first molar (76.3%)
was highest and first premolar (97.2%) was lowest of
being outside the pound triangle.

= In right quadrant the incidence of first molar (75.4%)
was highest and first and second premolar (96.3%) was
lowest of being outside the pound triangle.

Conflicts of Interest
The authors declare that there are no conflicts of interest.

References

1. Hickey JC, Zarb AZ, Bolender CL. Prosthodontics
treatment for edentulous patients. 9th ed. India: Cbs
publishers & distributors; 2009, 427.

2. Heartwell MC, Rahn AO. Syllabus of complete denture.
4™ ed. India: Varghese publishing house, 1992, 327.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

www.dentaljournal.in

Prasad K, Prasad BR, Prasad A, Jason LN. Concepts of
arrangement of artifical teeth, selective grinding and
balanced occlusion in complete denture prosthodontics.
NUJHS,2012:2(1):54-60.

Fenton AH, Chang T. The occlusal surfaces: The
selection and arrangement of prosthetic teeth. In: Zarb
G, Hobkirk AJ, Eckert SE, Jacob RF, editor.
Prosthodontic treatment for edentulous patients. 13th
ed. India: Reed Elsevier India Private Limited, 2013,
215-24.

Pound E. Esthetic dentures and their phonetic values. J
Prosthet Dent,1951:1(2):98-111.

Lang BR. Complete denture occlusion. Dent Clin North
Am,2004:48:641-65.

Halperin AR, Graser GN, Rogoff GS, Plekavich EJ.
Mastering the art of complete dentures. Chicogo:
Quintessence publishing co.inc, 1988,125.

Beck HO. Occlusion as related to complete denture
prosthodontics. J Prosthet Dent,1972:27(3):246-56.
Brudvik JS, Wormley JH. A method of developing
monoplane occlusion. J Prosthet Dent,1968:19(6):573-
9.

Murell GA. The management of difficult lower denture.
J prosthet Dent,1974:32(3):243-50.

Parr GR, lvanhoe JR. Lingulized occlusion. Dent Clin
North Am 1996;40(1):103-5.

Kawano F, Nagao K, Inoue S, Matsumoto N. Influence
of the buccolingual position of artificial posterior teeth
on the pressure distribution of the supporting tissue
under a complete denture. J Oral Rehabil,1996, 456-63.
Khaki M N, Mohajerfar M, Ejlalai M, Tvakolizadeh M.
Evaluation of pound concept in determination of
mediolateral mandibular posterior teeth position. J Dent
Mater Tech,2017:6(1):7-10.

Ortman RD. The role of occlusion in prevention and
prevention in complete denture prosthodontics. J
Prosthet Dent,1971:25(2):121-38.

Misch CE. Dental implant prosthodontics. 1st ed. St
Louis: Mosby Elsevier, 2005, 580.

Ortman HR, Ortman LF. Arrangement of the posterior
teeth. In: Winkler S, editor. Essentials of complete
denture prosthodontics. 3nd ed. India: AITBS
Publishers,2015, 329-34.

Roraff AR. Arranging artificial teeth according to
anatomic landmarks. J Prosthet Dent, 1997, 120-39.
Smith AR, Cavalcanti AA, Wolfe HE. Arranging and
articulating artificial teeth. In: Morrow RM, Rudd KD,
Rhoads JE. Dental laboratory procedures complete
dentures. 2nd ed. St.louis: The c. v. mosby company,
1986, 223-47.

Pound E. Preparatory dentures: A protective
philosophy. J Prosthet Dent,1965:15(1):5-18.

Friedman S. A comparative analysis of conflicting
factors in the selection of the occlusal pattern for
edentulous patients. J Prosthet Dent,1964:14(1):30-44.
Wright CR. Evaluation of the factors necessary to
develop stability in mandibular denture. J Prosthet
Dent,1966:16(3):414-30.

Sharry JJ. Arrangement and occlusion of teeth. In:
Complete denture prosthodontics. 3rd ed. New York: A
blakiston publication, 1962, 228.

Fenn HRB, Linddelow KP, Gimpson AP. Clinical
dental prosthesis. 3rd ed. Cbs publishers, 1989, 239-42.

19



International Journal of Dental Sciences

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kawano F, Asaoka K, Nagao K, Matsumoto N. Effect
of viscoelastic deformation of soft tissue on stresses in
the structure under complete denture. Dent Mater
J,1990:9(1):70-9.

Jones PM. The monoplane occlusion for complete
dentures. J Am Dent Assoc,1972:85:94-100.

Gysi A. Practical application of research results in
denture construction. J Am Dent
Ass0c,1929:16(2):199-223.

Watt DM. Tooth position in complete dentures. J
Prosthet Dent,1978:6(2):174-60.

Lang BR, Razzoog ME. A practical approach of
restoring occlusion in edentulous patient. J Prosthet
Dent,1983:50(5):599-606.

Kelly EK. Factors affecting the masticatory
performance of complete denture wearers. J Prosthet
Dent,1975:33(2):122-36.

Sears VH. What is the future status of nonanatomic
posterior teeth? J Am Dent Assoc, 1931, 662-71.
Boucher C O. Arrangement of teeth. In: Swenson’s
complete dentures. 6th ed. Saint Louis: The ¢ v moshy
company, 1970, 208-9.

Cagna DR, Massad JJ, Schiesser FJ. The neutral zone
revisited: From historical concepts to modern
application. J Prosthet Dent, 2009:101(9):405-12.

Levin B. Principles of impression making. In:
Impression ~ for  complete  dentures.  London:
Quintessence publishing co, 1984, 26-7.

Bosswell JV. Practical occlusion in relation to complete
dentures. J Prosthet Dent,1951:1(3):307-21.

Martone AL. Clinical applications of concepts of
functional anatomy and speech science to complete
denture prosthodontics. J Prosthet
Dent,1963:13(2):204-28.

Matsumaru Y. Influence of mandibular residual ridge
resorption on objective masticatory measures of
lingualized and fully bilateral balanced denture
articulation. Journal of Prosthodontic Research,2010:
54:112-8.

www.dentaljournal.in

20



