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Sommaire

Objectif : Cette étude longitudinale de 10 ans avait pour but de comparer le degré de résorption de la créte résiduelle
mandibulaire chez 2 groupes de sujets porteurs de protheses complétes, dont I'une avec dents en porcelaine et

'autre, en résine acrylique.

Méthodologie : La perte d’os mandibulaire a été étudiée chez 109 patients qui avaient subi une augmentation de la créte
avec greffe cutanée et mise en place de prothese avec dents en porcelaine ou en résine acrylique. Les mesures ont

été prises au moyen d’une série de céphalogrammes.

Résultats : Aucune différence significative n’a été observée entre les 2 groupes quant a leurs caractéristiques de base (age,
période d’édentation, période d’observation, morphologie faciale verticale, sexe, gravité de I’atrophie ou présence
de bruxisme). De méme, aucune différence d’importance statistique n’a été observée, quant a la perte d’os par

rapport aux caractéristiques de base.

Conclusion : Ces données ne corroborent pas I’hypothése voulant qu’il faut privilégier les prothéses avec dents en résine
acrylique pour prévenir la résorption osseuse de la créte mandibulaire résiduelle, et d’autres recherches sur les
matériaux résilients de prothése devront étre faites pour déterminer les effets potentiels de la pression exercée par

la prothése sur la résorption de la créte.
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ateral cephalometric measurements obtained in long-
term studies after dental extraction have shed some
light on residual ridge resorption.!3 This process is
slow, gradual and inevitable. Loss of bone beneath dentures
follows a decreasing exponential curve. The loss is rapid in the
first years after placement of dentures, then continues at a
slower pace, continuing even after 25 years. Great variations in
the degree of bone loss are seen, especially in the anterior
region of the mandible,4 which is 4 times more affected than
the maxillary ridge, which benefits from the presence and
support of the palate and from a larger denture-bearing area.
A variety of factors are involved in residual ridge resorption,
some local, others systemic.>¢ For example, compressive forces
are known to be harmful to bone. Zarb,” in the most recent
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edition of Bouchers textbook on prosthodontics, stated,
“Many dentists have been tempted to equate the prevalent
residual ridge reduction in the edentulous population with
increased stresses imposed on these ridges.” Pressure exerted by
dentures on mucous membranes would interfere with blood
flow, upsetting the metabolism of the tissues involved.
Although not proven, it is tempting, as Zarb mentions, to
include parafunctional habits such as bruxism as possibly
significant variables affecting the magnitude of ridge reduc-
tion. Therefore, efforts should be directed to developing
permanent lining material that will lessen the pressure on the
supporting tissues.

In this context of forces transmitted to the residual ridge
the question arises of whether a material with a higher
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coefficient of elasticity, such as that used in acrylic resin artifi-
cial teeth, would be less harmful to the residual ridges.

This 10-year longitudinal study was undertaken to
compare the amount of mandibular ridge resorption between
2 groups of subjects with complete dentures, one group
with porcelain artificial teeth and the other with acrylic resin
artificial teeth.

Methods

The study population consisted of 109 patients with
complete dentures: 69 with porcelain anatomic teeth and
40 with acrylic anatomic teeth. The 83 women and 26 men
(mean age 49 years, standard deviation 10 years) were part of a
large database of patients who had undergone reconstructive
surgery for atrophy of the residual mandibular ridge. All patients
in the database who had not received ridge augmentation with
alloplastic material or bone grafts and who had a minimum of
3 sequential cephalograms were included in the study.

The surgical procedure used to improve ridge form was a
total lowering of the floor of the mouth with vestibuloplasty. A
split-thickness skin graft was applied to cover the extended
ridge that had been freed from the interference of muscle
attachments. Prosthetic rehabilitation with complete dentures
was carried out at the Maxillary Atrophy Clinic of St. Mary’s
Hospital, Montreal, by a prosthodontic team made up of 1
prosthodontist and 2 dentists. Maximal use of lingual under-
cuts obtained by surgery provides stability and retention of the
denture.? Bioblend (Dentsply Canada Limited, Woodbridge,
Ont.) anatomic porcelain teeth were preferred at this clinic. This
choice was dictated mainly by socioeconomic considerations
(since these teeth have greater durability than other types).
Conventional anatomic teeth made of acrylic resin were used
when space was lacking in the posterior regions or at the
patient’s request.

The observation periods for clinical and radiographic exam-
inations were set at 1, 3, 5, 7 and 10 years.

Lateral cephalometric measurements were taken with the
same cephalostat before surgery and at each clinical visit. The
technique of measurement has
been described previously.®? It is
based on reproducible points
and is similar to methods used
studies.!3
measurements were taken at 3
different sites on the body of the
mandible (at Ht10, Ht20 and
H¢30). These heights were
measured from the lower border
to the summit of the crest, at 10,

Variable

in other Linear

Mean age + SD (years)

Sex (no. and % female)
Severity of atrophy (no. and %)

20 and 30 mm from point 0 on Light
the Go-Me (gonion-menton) Moderate
Severe

plane, a tangent of pogonion
(pog) at right angles to the Go-
Me plane (Fig. 1).
Whenever the 2
borders were not superimposed

Very severe

SD = standard deviation
at-test
bChi-square test

lower
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Mean period of edentulousness + SD (years)
Mean period of observation + SD (years)
Mean ArGoMe angle + SD (degrees)

Presence of bruxism (no. and %)
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Figure 1: Technique of measurements of mandibular bone height on
cephalograms

on the radiograph, the lower border of the superimposed
upper border was used as the starting point for measurement
to the superior crestal point. The angle of the mandibular
plane that defines the vertical facial morphology is measured
from points Ar (articular), Go and Me.

Baseline characteristics (age, period of edentulousness,
period of observation, facial morphology with regard to
degree of bite opening, sex, severity of atrophy and presence
of bruxism) were compared between the 2 groups with #tests
or chi-square tests as appropriate. The height measurements
for each group were compared at each observation point by
means of a #test. The relationships between bone loss after
10 years of observation and baseline characteristics were eval-
uated with one-way analysis of variance (ANOVA) or Pear-
son correlation coefficients as appropriate. The level of signif-
icance was set at 5%. All analyses were conducted with SAS
software for Windows (Version 6.12, SAS Institute Inc.,
Cary, N.C.).

Table 1 Baseline characteristics of patients with complete dentures
made of porcelain or acrylic resin artificial teeth

Porcelain Acrylic resin p value
(n =69) (n = 40)
49.0 £ 10.9 48.1 £9.3 0.6542
19.0 £ 10.3 18.7 £ 10.1 0.8992
8.8+1.8 8.9 2.1 0.8842
129.6 £ 5.7 1273 £ 7.1 0.0682
53 (77) 30(75) 0.831b
0.756b
8(12) 6(15)
38 (55) 18 (45)
16 (23) 12(30)
7 (10) 4(10)
19 (28) 16 (40) 0.179b
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Table 2 Comparison of ridge resorption at different levels of the
mandible for patients with complete dentures made of

porcelain or acrylic resin artificial teeth

Variable and

observation period Porcelain

Mean height + SD

Acrylic resin

Mean height + SD

group and 2.4 mm for the acrylic resin
denture group (p = 0.818). Similar
results were observed for Ht20, Ht30,
and the mean of Ht10, Ht20 and Ht30
(Table 2). In summary, there were no
statistically significant differences in
height measurements between the 2

n (mm) n (mm) p valuea groups over the entire study period.
Ht10 There was no statistically significant
Pretreatment 68 18.9+3.3 40 18447 0.473 relationship between bone loss and sex,
1 year 68 183 3.1 39 18235 0.928 severity of atrophy, bruxism, age or
3 years 59 17.6+2.38 36 17.2+3.4 0.517 mandibular plane angle (Table 3).
5 years 58 17.7+3.0 34 173 3.2 0.601 ‘e .. _
7 vears 20 172+28 35 17025 0.808 I-'Iowever,.a stat.lstlcally significant nega
10 years 47 1654 3.4 29 168+ 3.8 0.724 tive relationship was found between
Bone loss after 10 yearsb 47 25%1.8 29 2.4%23 0.818 bone loss and period of edentulousness
Ht20 (r=-0.294, p = 0.010).
Pretreatment 69 17.8+4.3 40 17.8+4.9 0.955 Di ion
1 year 67 17.2+40 39 172438 0.977 iscussio .
3 years 59  16.9+3.6 37 164 +47 0.545 Grant has summarized the advan-
5 years 59 167 +3.8 34 164 +45 0.727 tages and disadvantages of porcelain
?Oyears i; 1?‘; * ig gg 123 * j; 823? and acrylic resin artificial teeth
years 84, 04 . 10 T .
Bone loss after 10 years 49 18+19 28 24+24 0.239 (Table 4).1° The simplicity of adjust-
ments to acrylic teeth, which can be
Ht30 :
Pretreatment 69 14.9+3.9 40 150x45 0.877 ground without any severe effect on
1 year 64 145436 30 147445 0.837 their adhesion to the denture base, as
3 years 59 14.0+3.2 37 142 +45 0.787 well as the ease of denture fabrication
5 years 59 13.9%3.2 33 14.0+4.5 0.855 and polishing after adjustments, stand
7 years 51 13.6£33 25 13.9+£3.9 0.718 out as the main factors for the choice of
10 years 48 13.0+3.3 29  13.7+43 0.485 th teeth by most clinician
Bone loss after 10 yearsb 48 1.7+109 29 17+1.8 0.895 cse teeth by most clinicians. . =
The great popularity of acrylic resin
Mean of Ht10, Ht20 and Ht30 teeth was also acknowledged in
Pretreatment 68 17.2+35 40 17140 0.827 .
1 year 64 16.7 3.4 39 167 +4.1 0.996 a survey of North American dental
3 years 58 162 +3.0 36 16.0 = 4.1 0.779 schools.!"!  Nevertheless, porcelain
5 years 58 16.1 3.1 33 15.9+4.0 0.774 remains an outstanding material, recog-
7 years 49 157+3.1 25 15.7+3.4 0.940 nized in particular for its durability,
10 years 47 15.1+34 28 15642 0.612 which is superior to that of acrylic
Bone loss after 10 yearsP 47 2.0x15 28 22+20 0.647 p YIS

at-test
bPretreatment measurement — measurement at 10 years

Results

The mean observation period was 8.8 years (standard devi-
ation 1.9 years); 75 (69%) of the patients reached the 10-year
observation point.

There was no significant difference between the 2 study
groups in terms of baseline characteristics, specifically mean age,
mean period of edentulousness, mean period of observation and
facial morphology in terms of mean mandibular plane angle
(Table 1). Similarly, the percentage of women was similar in the
2 groups, as were the distribution of severity of atrophy and the
percentage of patients with bruxism.

The mean pretreatment measurement of Htl0 was
18.9 mm for the porcelain denture group and 18.4 mm for the
acrylic denture group (p = 0.473). The mean bone loss at
Htl0 after 10 years was 2.5 mm for the porcelain denture
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despite progress in the development of

highly cross-linked acrylic resins that

are less susceptible to wear than conven-

tional ones. For example, in our hospital-
based clinic, we have frequently observed porcelain dentures
with almost-intact cusps after 10 years of use.

Jacob!2 has recently stated that today’s clinical techniques
and judgements in complete-denture therapy represent an
amalgamation of original prosthodontic philosophies, includ-
ing approaches to the fabrication of dentures and their scien-
tific bases. She deplored the paucity of procedural research in
clinical investigations.

Variations in denture technique that may affect bone loss
have been investigated.’® No differences of statistical signifi-
cance were found in the amount of bone lost, whether a
simple or a conventional denture technique was used. Unfor-
tunately, the authors of the study did not specify whether the
teeth were made of acrylic or porcelain.

A review of complete-denture textbooks revealed that the
question of ridge resorption in relation to the material used in
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Table 3 Relationship between bone loss after
10 years and baseline characteristics
among patients with complete dentures

Mean bone loss?
Variable n + SD (mm) p value
Sex 0.142b
Female 56 1.9+1.7
Male 19 26+1.6
Severity of atrophy 0.242b
Light 12 28+x1.3
Moderate 40 2117
Severe 20 19+1.38
Very severe 3 09+1.0
Bruxism 0.358b
No 47 22+1.4
Yes 28 1.8+2.0
Age 75 -0.087¢ 0.458
Period of edentulousness 75 —0.294¢ 0.010
ArGoMe angle 75 -0.075¢ 0.525

SD = standard deviation

aDifference between pretreatment value and value at 10 years (mean of
Ht10, Ht20 and Ht30)

bOne-way analysis of variance (ANOVA)

Pearson correlation coefficient

Table 4 Characteristics of porcelain
and acrylic resin artificial teeth
(adapted from Grant'?)

Characteristic Porcelain Acrylic resin
Rate of wear Very slow May be rapid
Brittleness May chip Will not chip

Ease of adjustment More difficult to Easy to grind

grind and polish and polish
Density (g/m?) 2.34 1.18
Esthetics Can be Can be

excellent excellent
Ease of modification  Difficult to Simple to

characterize characterize

Retention to base Mechanical bond Chemical bond

Considered to
transmit
reduced forces

Considered to
transmit
all forces

Transmission of
occlusal force

Little sound on
contact

Noise during use Sharp impact sound

artificial teeth (porcelain or acrylic resin) remains unsolved to
dare.10.14-16

The present study represents an attempt to correlate the base-
line characteristics of subjects, including facial morphology, with
bone loss and with differences in artificial tooth material.
Several authors have found that the magnitude of bite force is
related to craniofacial morphology.l71* The smaller the

Journal de I’Association dentaire canadienne

Effect of Artificial Tooth Material on Mandibular Residual Ridge Resorption

mandibular plane angle or the closer the bite, the stronger the
forces exerted on the body of the mandible. Craniofacial
morphology is also related to the amount of residual ridge
loss.2021 It has been pointed out that non-masticatory pressure
over the denture base during swallowing, smoking and espe-
cially teeth clenching is as great as pressure during mastica-
tion.”?? Stress-induced muscle activity that prolongs tooth
contact during swallowing, speaking or smoking has been
observed among patients who report denture soreness.?
Patients with bruxism who wear dentures while sleeping
exhibited more severe atrophy.®

It could be assumed from these studies that the forces
exerted by mastication and parafunctional habits on the
residual ridge would be dampened by acrylic resin teeth, which
have a certain degree of resiliency. Masticatory forces, repre-
sented in this study by mandibular plane angle, bruxism and
the period during which the ridges were submitted to denture
pressure, should have been determinant factors. However, our
results failed to show any influence of artificial tooth material
on mandibular ridge resorption.

Although pressure causing resorption might still be an
important if as-yet-unproven factor, the inconclusive results of
this study support the opinion of Sharry,?4 who has stated that
the forces necessary to deform the teeth and thus to bring into
play the dampening factor of acrylic resin are greater than
those used by patients. Moreover, it was remarked in Neil and
Nairn’s'® textbook on complete-denture prosthetics that the
result of masticatory forces on different artificial tooth materi-
als is distributed to the denture base, which is made of the
same material in all cases. The effect of using different materi-
als for the teeth would thus be marginal.

Conclusions

This study may serve to enhance future research on the
denture-pressure phenomenon and the development of
better soft denture-lining material. Since it appears that the
intermediate milieu by which forces are transmitted to the
denture base, the artificial teeth, does not play an important
role in ridge resorption, further steps can be taken to
clucidate the situation. A longitudinal study starting imme-
diately after extraction, when ridge resorption is intense,
could be undertaken to compare the rate of bone loss in a
group of patients with soft denture linings and another
group with conventional hard denture bases. Such a study
would be a valuable contribution to knowledge about a
phenomenon that will affect an increasing number of
people.

A World Health Organization data bank on oral health
has revealed an alarming increase in the prevalence of dental
caries in the poor nations of Latin America and the former
socialist economy countries.?> There is a good chance that a
pattern of health-related problems similar to that experi-
enced in the past within more affluent nations will develop.
An increasing number of denture wearers will be exposed
to ridge loss, unstable dentures and associated physical
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handicap, which will affect their well-being and general
health. It is the obligation of countries with established
market economies, whose populations no longer experience
severe dental caries and total edentulism, to lead the way in
promoting research efforts in this direction. #

Le Dr Mercier est ancien directeur de la Clinique d’atrophie des
maxillaives a PHopital St. Mary de Montréal (Québec).

Le Dr Bellavance est professeur agrégé au Département de statistique,
Ecole des Hautes Etudes Commerciales, Université de Montréal
(Québec).

Ecrire au : Dr P Mercier, 3830, av. Lacombe, Montréal QC H3T IMs.
Courriel : panlmer@cam.org.

Les auteurs n’ont aucun intérét financier déclaré.

Références

1. Atwood DA. Clinical cephalometric and densitometric study of
reduction of residual ridge. J Prosthet Dent 19715 26(3):280-93.

2. Tallgren A. The continuing reduction of residual alveolar ridges in
complete denture wearers: a mixed longitudinal study covering 25 years.
] Prosthet Dent 1972; 27(2):120-32.

3. Carlsson GE, Persson G. Morphological changes of the mandible after
extraction and wearing of dentures. A longitudinal clinical and x-ray
cephalometric study covering 5 years. Odontol Rev 1967; 18(1):27-54.

4. Bergman B, Carlsson GE. Clinical long-term study of complete
denture wearers. | Prosthet Dent 1985; 53(1):56-61.

5. Atwood DA. Some clinical factors related to the rate of resorption of
residual ridges. J Prosthet Dent 1962; 12(3):441-9.

6. Mercier B, Vinet A. Factors involved in residual alveolar ridge atrophy
of the mandible. J Can Dent Assoc 1983; 49(5):339-43.

7. Zarb GA. Biomechanics of the edentulous state. In: Zarb GA, Bolen-
der CL, Carlsson GE. Boucher’s prosthodontic treatment for edentulous
patients. 11th ed. Mosby: St Louis; 1997. p. 20-3.

8. Masella R, Mercier P. Surgical and prosthodontic reconstruction of
the severely handicapped edentulous patient. J Prosthet Dent 1983;
50(3):377-83.

9. Mercier P, Cholewa J, Djokovic S, Masella R, Vinet A. Mandibular
ridge augmentation and resorption with various visor procedures.
J Oral Maxillofac Surg 1982; 40(11):709-13.

10. Principles of tooth selection. In: Grant AA. An introduction to
removable denture prosthetics. Edimburg: Wesley Johnson Churchill
Livingstone; 1993. p. 84.

11. Arbree NS, Fleck S, Askinas SW. The results of a brief survey of
complete denture prosthodontic techniques in predoctoral programs in
North American dental schools. J Prosthodont 1996; 5(3):219-25.

12. Jacob RF. The traditional therapeutic paradigm: complete denture
therapy. J Prosthet Dent 1998; 79(1):6-13.

13. Nicol BR, Somes GW, Ellinger C, Unger JW, Furham ]. Patient
response to variations in denture technique. Part II: five-year cephalo-
metric evaluation. J Prosthet Dent 1979; 41(4):368-72.

14. Tooth selection. In: Rahn AO, Heartwell CM. Syllabus of complete
dentures. 5th ed. Lea and Febinger; 1993.

15. Atwood DA. The problem of reduction of residual ridges. In: Winkler
S. Essentials of complete denture prosthodontics. Philadelphia:
WB Saunders; 1979.

16. Neill DJ, Nairn RI. Complete denture prosthetics. 3rd ed. London:
Wright; 1990. p. 66.

17. Di Pietro GJ, Moergeli JR. Significance of the Frankfort-mandibular
plane angle to prosthodontics. J Prosthet Dent 1976; 36(6):624-35.

18. Proffit WR, Fields HW, Nixon WL. Occlusal forces in normal and
long-face adults J Dent Res 1983; 62(5):566-70.

19. Raadsheer MC, van Eidjen TM, van Ginkel FC, Prahl-Andersen B.
Contribution of jaw muscle size and craniofacial morphology to human
bite force magnitude. J Dent Res 1999; 78(1):31-42.

350 Juin 2002, Vol. 68, N° 6

20. Tallgren A. Alveolar bone loss in denture wearers as related to facial
morphology. Acta Odontol Scand 19705 28(2):251-70.

21. Mercier P, Lafontant R. Residual ridge atrophy: classification and
influence of facial morphology. J Prosthet Dent 1979; 41(1):90-100.

22. Brudvik JS, Gay WD, Selting WJ. Tissue pressure under complete
maxillary dentures. J Prosthet Dent 1976; 35(2):160-70.

23. Yemm R. Stress-induced muscle activity: a possible factor in denture
soreness. J Prosthet Dent 1972; 28(2):132-40.

24. Sharry JJ. Denture failures related to occlusion. Dent Clin North Am
1972; 16(1):119-26.

25. Barmes DE. A global view of oral diseases: today and tomorrow.
Comm Dent Epidemiol 1999; 27(1):2-7.

Journal de I’Association dentaire canadienne



	u: 


