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INTRODUCTION 

The reduction in face height of denture wearers has previously 
been analyzed by the author in roentgenographic cephalometric 
studies (Tallgren, 1957). In a cross-sectional investigation cover- 
ing 45 women who had worn complete dentures regularly for 10 
years, marked differences in face height were demonstrable on 
comparison with a control series with well preserved natural 
dentitions. The results were indicative of a drastic reduction of 
the morphologic face height, caused by resorptive changes in the 
O S S ~ O U S  denture-bearing structures, and a consequent, although 
lesser, reduction of the rest face height, resulting in an increase 
of the interocclusal clearance. 

The initial alterations in face height were investigated longitu- 
dinally in subjects wearing complete or partial dentures. In this 
study the adaptive changes of the rest face height to the increase 
in occliisal vertical dimension caused by the prosthetic treatment 
and, subsequently, to the reduction during the first year of 
denture wear were clearly demonstrated, as well as variations in 
the rest position in response to the state with and without the 
dentures in the mouth. 

The findings on initial changes in face height due to prosthetic 
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treatment reported by dtwood (1956),  and later studies along the 
same line (Duncan & Williams, 1960; Swerdlow, 1964 and Carls- 
son & Ericson, 1965) show close agreement with the present 
author’s basic findings and have contributed to a revision of 
earlier concepts of the stability of the mandibular rest position, 
advanced by Thompson (1943, 1946). However, the reduction in 
face height in response to protracted use of dentures does not 
seem to have been clarified. 

The purpose of the present investigation is to analyze the con- 
tinuing changes in morphologic and rest face height due to long- 
term use of dentures and, furthermore, to make a comparison 
between the changes in entirely edentulous denture wearers and 
those observable in partially edentulous subjects during the entire 
period of denture wear. This was accomplished by re-examining 
the test subjects from the above-mentioned initial study after 
3 and 7 years of denture wear. 

- 

Age in years 
at the initial 
stage of study 

Complete denture wearers 

Female 

n 

Partial denture wearers _ _ _ _ ~  ~- 

11 

I I I I I i -I 
20-29 
30-39 
40-49 
50-59 
60-69 

1 1 1 1 
1 1 4 4 
5 1 6 6 6 
2 2 4 3 2 5 
3 3 
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Table I1 
Distribution of the test subjects over the total period of obseroation. Ac- 
cording to attendance at the follow-up examinations the complete denture 
wearers are denoted C I ,  C I1 and C I I I  und ihe partial denture wearers 

P I ,  P 11 and P 111. 

Stage of 
observation 

I Test subjects 

Complete C I 
denture C I1 
wearers C I11 

Total 

Partial P I  
deiiture P I1 
wearers P I11 

Total 

Total number of 
subjects 

Initial checks 
up to 1 year 

after treatment 

n 

4 
7 
4 
15 

4 
7 
5 __ 

16 

31 

3 yrs. 
after 

treatment 

n 

4 
7 
- 

11 

4 
7 
- 

-- 
11 

22 

7 yrs. 
after 

treatment 

n 

- 
7 
4 ___ 

11 

- 
7 
5 

12 

23 

relined, were not included. In regard to the number and distribu- 
tion of the test subjects in the follow-up examinations it should 
be noted: The observations after 3 years’ denture wear were made 
on a total of 22 subjects, One subject was excluded owing to the 
fact that the dentures had been remade in the meantime, and in 
9 cases the 3-year check could not be performed for various 
reasons. However, these 9 subjects attended the check after 7 
years. The final observations after 7 years’ denture wear compri- 
sed a total of 23 subjects, since the group on which the 3-year 
check was performed had in the meantime been reduced by 8 sub- 
ject: 2 had died, in 3 cases the dentures had been remade and 3 
subjects had moved away from the area and could not be traced. 
Of the total number of test subjects, 14 attended all stages of 
observation. The distribution of the test subjects over the different 
stages of the observation period appears in Table 11. 

According to previous classification, the complete denture 
wearers comprised subjects with complete upper and lower den- 
tures, whereas the partial denture wearers were provided with a 
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complete iipper dcnture and a niucosa-borne, acrylic partial lower 
denture or, as in one case the reverse combination. All the partial 
dentures were extension-type dentures. Kennedy class I, three of 
them representing the subdivision Modification 1. Furthermore, 
it may he mentioned that all dentures, both complete and partial, 
wcre furnished with porcelain teeth. 

The subjects with abraded natural dentition, referred to in the 
initial study, are :IS previously specially marked in the diagrams. 

METHODS 

In the present follow-111) investigation, the roentgenographic 
technique and the method of nieasrircnient used in analyzing the 
cephalonietric roentgenograms were tlie same as have been 
described in detail in the initial study (’l’cillgren, 1957), in which 
the author also reported her systematic studies concerning the 
errors of the methods. For details regarding measuring points 
and definitions, the reader is referred to the above-nicntioned 
p 11 b I i c a t i o n . 

The roentgenographic procedure was perforincd in norina 
lateralis by the aid of Bjiirli’s cephalostat as previously: Two rest 
position exposures were made with the dentures in the mouth 
and one without, and finally one exposure in the occlusal position 
with dentures i.c. intercuspation. The patient reiiiained sitting in 
the cephalostat until all the exposures had been made. The rest 
position of tlie niandible was deterinined by the method of relaxa- 
tion previously described by the author (TtrlZgren, 1957). 

In accordance with previous definitions, the face height (n-gn) 
in occlusion with denturcs is defined as the niorphologic face 
height. The rest face height with and without dentures denotes 
the same dimension in the rest position, respectively. The inter- 
occlusal clearance with and without dentures constitutes the 
difference between the rest face heights, respectively, and the 
niorphologic face height. 

The methods eriiployed in the statistical analysis of the data 
have been described in detail in the above-mentioned study, in 
which also a description of the orthogonal diagrams is given. For 
further information the reader is referred to HtrZd (1960). The 
statistical analyses were performed with the aid of an  electronic 
computer. 
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The 6 %, 1 % and 0.1 % levels of significance are denoted 
probably significant ( 7 : : )  , significant (+:*) and highly significant 
(++:+:), respectively. 

1.72 
1.64 
1.55 
1.96 
1.97 

RESULTS 

The means for the morphologic and the rest face heights in the 
total number of test subjects examined at the different stages of 
the investigation are compiled in Table 111 and presented graphi- 
cally in the diagrams in Fig. 10. 

The differences between the measurements obtained at different 
stages of the investigation are shown in Tables IV a and b, V a 
and b and VII a and b. Tables IV a, V a and VII a demonstrate 
the changes in the face heights in those subjects who were con- 
tinuously followed during a period up to 3 years, and from 3 to  
7 years. The differences in the face heights in all test subjects 
examined after 7 years’ denture wear are shown in Tables IV b, 
V b and VII b. 

124.74 

122.47 
121.60 
121.57 
120.41 
119.27 

Table I11 

The face heights (n-gn) in the toial number of subjecis examined at the 

different stages of the observation period. Mean (Z), standard deviation (s) 

and standard error of the mean (s/\ln-are given in m m .  

15 

15 
15 
15 
11 
11 

Stage of 
investiga- 

tion 

121.70 

124.27 
121.90 
120.77 
119.36 
115.09 

8.08 

7.05 
6.69 
6.54 
6.65 
6.30 

~ _ _ _  

2.09 

1.82 
1.73 
1.69 
2.01 
1.90 

Morphologic face 
height 

1216.07 
123.G6 
123.05 
121.50 
119.64 

6.67 
6.34 
6.02 
6.51 
6.53 

a 

$ 
$ 

~ 

Bef. cxtr. 
Aft. prosth. 
treatment 
$6 year a.  t. 

2.00 
1.97 
1.92 
2.21 
2.23 

Rest face height Rest face height 
with dentures without dentures 

123.99 

123.22 
123.47 
1214.16 
123.32 
122.08 

16 

16 
16 
1 6  
11 
12 

120.75 

123.91 
122.31 
122.06 
121.77 
119.25 

9.29 

7.58 
7.93 
7.92 

8.12 
7.54 

S 

2.32 

1.94 
1.98 
1.98 

2.34 
2.28 

6.84 

6.09 
5.85 
5.93 
6.49 
5.84 
__- 

8.68 

7.77 
7.86 
8.11 
7.72 
8.22 

125.69 
124.67 
124.48 
124.09 
122.54 

S l d i  
~ 

1.77 

1.57 
1.51 
1.53 
1.96 
1.76 
__ 

2.17 

1.94 
1.96 
2.03 
2.33 
2.37 

8.00 
7.90 
7.69 
7.33 
7.74 

5 
F 

;3 
3 

2 
F I -  

Bef. cxtr. 
Aft. prosth. 
treatment 
‘/z gear a . t .  
I year a . t .  
3 years a. t .  
I years a. t .  
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Furthermore, the changes in face height after 3 and 7 years’ 
denture wear are illustrated by the orthogonal regression dia- 
grams in Figs. 2- 4, 6-8 and 11, in which the two orthogonal 
regression lines indicate the average changes for the complete 
denture wearers and the partial denture wearers, respectively. 

The average changes in those subjects who were examined at 
a l l  stages :ire illustrated in Fig. 1. 

In the diagrams in Figs. 2- 9 and 11, the abrasion cases are 
indicated 1)s a tritingle, mhite for the complete dentures, black for 
the p:irtinl dentures. 

Morphologic face height 

The results show that the changes in morphologic face height 
during the 7-year period of observation ran similar courses in 
the two groups of dentiire wearers, although an obvious difference 
in the degree of these changes was discernible (Table IV a and 
Fig. 1). 

After the initial conspicuous increase as a result of the pros- 
thetic treatment, the first half year of denture wear, as previously 
reported, caused a niarlied decrease, which was highly significant 
in both groups. During the following half-year, when a much 
slighter decrease occurred, the rate of reduction became more 
retarded in the gro~ip of partial denture wearers. Hence, the highly 
significant total reduction noted in both groups after the first 
year’s denture wear was ~narkedly smaller in the partial denture 
wearers, the differences between the mean values being statistic- 
ally confirineti. 

During the subsequent !&year period the decrease in both 
groups was approximately half of the reduction noted after the 
first year. The reduction in the complete denture wearers was, 
on an average, twice that obserred in the partial denture wearers, 
with a probably significant difference be tween the groups. 

On comparison with the stage of insertion, the total 3-year 
period had caused a highly significant reduction in face height in 
both groups (Fig. 2 ) .  For the complete denture wearers the mean 
reduction was orer 5 nmi, for the partial denture wearers 
approximately half this amount, the difference between the 
groups being significant. Ainong the individual results, a striking 
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COMPLETE DENTURES 
Face he igh t  

Inrn I 

110 I 

lnterucclusal c l e a r a n c e  

6 r  

Bef. After  'hyr. 1 yr 3 y r s  7 y r s .  
exlr treatrn a t .  4.t a t  a ?  

PARTI4L DFNTURES 
Face he,gl i [  

Rest face helght wlth dentures  

7yr5 
a t  

B c f k t r e r  'h i '  l y r  3 yrs 
e x i r  trealrn a t .  a t a t  

Fig. 1 .  Average changes in rnorphologic face height, rest face height and 
interocclusal clearance in the complete denture wearers and in the partial 

denture wearers examined at all stages of the investigation. 
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Y 

/ After prosthetic treatment 
I 

100 110 120 130 140 

m m  
140 

130 

120 

110 

100 X 
mm 

ASTJE TALLGREK 

MORPHOLQGIC FACE HEIGHT 

Fig, 2. Reduction i n  ~norphologic face height after 3 yciirs’ dcnturc wear. 

reduction in 4 complete denttire wearers is noteworthy, which as 
illustrated in Figs. 13-16, lmre no relation to the degree of 
increase in face height caused l y  the prosthetic treatment. On 
the other hand, in 2 of the subjects, (Figs. 17 and 18), the nior- 
phologic face height remained practically unchanged throughout 
the %year period in spite of a marked increase beyond the pre- 
extraction rest face height. 

At the %year stage o f  observation, the mean face height in the 
complete denture wearers was markedly less than the pre-extrac- 
tion dimension. In the group of partial denture wearers, on the 
other hand, it was not until this stage that the mean face height 
had been reduced to  the pre-extrnction Ievcl (Table It’ a ) .  
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Tables IV a and b.  Differences in morphologic face height in the sume 

subjects between different stages of the observation period. l h e  mean of fhe  

differences (d), standard deviation (s) and standard error of the mean 
( s / v n )  are expressed in mni. a stunds for the earlier, b for  the later stage 

between which the comparisons are made. 

Table IV a 

3 yrs. 
a. t. 

Bef. 
extr. 

11 
-2.00 

5.20 
1.57 

____ 
1 yr. 
a. t. 

?h yr. 
a. t. 

~- 

-~ 
11 
-1.14:>+. 

0.84 
0.25 

7 yrs. 
a. t. 

3 yrs. 
a. t. 

7 

1.57 
0.59 

_____ 

-2.57's' 

___. 

?4 yr. 
a. t. 

After 
prosth. 
treatm. 

11 
- 2 . 3 2 ~  

1.45 
0.44 

____ 

n - 
dl 
S 

s/v; 

n 
~ 

de 
S 

s / v ' L  

After 
b prosth. 

treatm. 

11 
3.32'>'> 
3.49 
1.05 

11 
2.91*'> 
2.43 
0.73 

11 
0.23 
2.10 
0.63 

r 
i 

-0.93'' 
1.06 
0.40 

Partial 
dentures 
PII+PIII 

n 
dt 
- 

S 

S / G  

12 
-4,OO:>:t:t 

2.97 
0.86 

12 
-1.00 

2.33 
0.67 

1 yr. 
a. t. 

Bef. 
extr. 

11 

__ 

- 

-0.14 
4.34 
1.31 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

11 
-3,45*:>:: 

~. 

1.85 
0.56 

3 yrs. 
a. t, 

1 yr. 
a. t. 

11 
-1.86**: 

1.31 
0.39 

11 
-0.91* 

1.24 
0.37 

* 

-- 

3 yrs. 
a. t. 

After 
prosth. 
treatm. 

11 
-5.32*:1 

2.72 
0.82 

11 
--2.68:>* 

1.76 
0.53 

*:: 

extr. 
a I Befa -- 

Complete 
dentures 
CI CII 

Partial 
dentures 
PI PI1 

_~ 

11 
-1.45*;>: 

0.93 
0.28 

11 
-0.32+ 

0.40 
0.12 

11 
-1 .7 7 :>:>:t 

1.03 
0.31 

11 
1.14 
2.24 
0.6t7 

*:> I Diff. 
&-d2 

Table IV b 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

7 yrs. 
a. t. 

7 yrs. 7 yrs. 
a. t. 1 a. t. I b  

l a  Bef. 
extr. extr. 

After 
prosth. 
treatm. 

After 
prosth. 
treatm. 

11 
-3.86":w 

0.98 
0.29 

1 yr. 
a. t. 

11 
-4.55":'" 

2.14 
0.64 

11 
1.41 
2.63 
0.79 

n 
dt 

Complete 
dentures 
CII+CIII S 

s / v n  

12 
3.00*:1 
3.19 
0.92 

I 

Diff. l -  d I-& 

:>:>* I>** I **:> 

14  - Acta odont. scand. Vol .  24. 
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/ 7 years a f t e r  treatment 

Par t ia l  dentures 

Complete dentures o 
y : 1.0009~ - 9.51 

/ */”  / 
y =  1.0735%. - 13.06 

/ / I , After prosthetic treatment 

100 110 120 130 1’ 
X 

m m  

Fig. 3. Reduction in morphologic face height after 7 ycars’ drnturc wcar. 

The results obtained 7 years after insertion of the dentures 
revealed a highly significant total reduction in both groups (Table 
I\’ b and Fig. 3). The mean reduction in the complete denture 
wearers was almost 8.5 nim with a range between 5.5 mm and 
13.5 mm, which was approximately twice as large as the result 
for the partial denture wearers. 

At this stage the morphologic face height in all the complete 
denture wearers was markedly lower than the pre-extraction 
dimension (Fig. 4), the mean reduction of 7 mni being highly 
significant. Hy contrast, in the partial denture wearers the face 
height was rediiced below the pre-extraction level in only half 
of the patients, the difference for the whole group being insigni- 
ficant. 
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MORPHOLOGIC FACE HEIGHT 
Y 

m m  
140 

130 

120 

- - -Partial dentures 
y -  0.901x + 10.91 

Complete dentures o 
y =  0933X + 1.18 110 

100 
100 110 120 130 14 

205 

X 
m m  

Fig. 4. Reduction in morphologic face height after 7 years’ denture wear as 
compared with the prc-extraction dimension. 

Since the reduction in face height showed considerable indi- 
vidual variations within both groups of denture wearers, it was 
considered of interest to investigate the relationship between the 
decrease in  face height and the increase caused by the prosthetic 
treatment. This analysis, as well as the tests, reviewed in the 
following paragraphs, were performed both numerically and 
graphically . 

The coefficients of correlation between the increase resulting 
from the prosthetic treatment and the reduction after half a year, 
one year, 3 years and 7 years were calculated for the complete and 
the partial denture wearers respectively. In the complete denture 
wearers no significant relationships were demonstrable between 
the increase and the decrease during the subsequent periods. In 
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regard to the partial denture wearers, on the other hand, the 
results revealed significant correlations for the stages half a year, 
one year and 7 years (r=-0.62**, -0.67‘k* and -0.72**), which 
seems to indicate that in this group a certain relationship existed 
between the increase and the decrease. The results for the first 
period of one year are graphically depicted in the diagram in 
Fig. 5. 

A complementary analysis was performed in order to ascertain 
whether the decrease in morphologic face height during the first 
year was dependent on the amount of increase in relation to the 
size of the interocclusal clearance at  the pre-extraction stage. For 
this purpose the multiple correlation coefficient between these 
three quantities was calculated. In regard to the complete denture 
wearers no significant correlation was demonstrable. For the 
partial denture wearers the correlation coefficient obtained 
rl,2,3=0.67:+, was of the same magnitude as in the foregoing 
analysis, which indicates that the third factor, the interocclusal 
clearance, played no part in this connection, or in other words 
that the reduction was not dependent on whether the increase 
exceeded the pre-extraction interocclusal clearance or not. The 
findings are illustrated by the individual diagrams in Figs. 13-25. 

Furthermore, it was considered of interest to investigate 
whether the reduction during the first year was possibly depend- 
ent on whether the occlusal face height at the stage of insertion 
of the dentures was larger or smaller than the rest face height 
without dentures, or in other words whether ”the interocclusal 
clearance without dentures” at  that stage was negative or posi- 
tive. The results revealed no significant correlation in either 
complete or partial denture wearers (r=0.04 and r=0.14). 

Interest was also attached to the question of whether the reduc- 
tion during one period of observation was possibly dependent on 
the reduction demonstrable during the preceding stage. This point 
was tested by calculating the correlation coefficients between the 
reductions noted during the first two half-year periods, respec- 
tively, during the first year and the two subsequent years, and 
during the first year and the 6 subsequent years. In neither group 
of denture wearers were any significant correlations demonstrable 
between the reductions in morphologic face height during the 
observation periods in question. 
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Finally, the relationship between the age of the subjects and 
the decrease in inorphologic face height was analysed. For both 
groups the correlation coefficients were calciilated between age 
and the reductions during the following periods: the first half- 
year, the second half-year, 1-3 years, 1-7 years, and 1 year, 
3 years and 7 years. In neither group of denture wearers was any 
significant correlation demonstrable between age and the reduc- 
tions during the periods in question. 

Rest face height with dentures 

In the two groups of denture wearers the changes in the rest 
face height with dentures followed a niore or less similar course 
in relation to the rhanges in the nioryhologic face height, the rest 

REST FACE HEIGHT WITH DENTURES 

Y 
m m  
1 4 0  

130 

120 

110 

10  

/ 3 years a t t e r  treatment 

/ Af ter  prosthetic treatment 
X 

100 110 120 130 140 mrn 

Fig. 6. Reduction in rest face height w i th  dentures a f te r  3 years' denture  we:ir. 
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Tables V a and b .  Differences in rest face height wi th  dentures in the same 
subjects between different stages of the observation period. The mean of ihe 

differences (21, sfandard deviation (s) and standard error of fhe  mean 
( s / v q  are expressed in m m .  a stands for the earlier, b for  the later stage 

between which the comparisons are made. 

Table V a 

3 yrs. 
a. t. 

__ 

1 yr. 
a. t. 

3 yrs. 
a. t. 

11 
-4.41:>:i:i 

2.16 
0.65 

11 
-2.64:; 

4.12 
1.24 

11 
-1.89:~:~ 

1.63 
0.49 

11 
0.27 
1.81 
0.55 

b 
.____ 

a 

After 
prosth. 
treatm. 

Bef. 
extr. 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

Complete 
denmtures 
CII+CIII 

n 11 11 - 
di 0.66 -3.23*:1" 
S 2.52 0.97 

S I G  0.76 0.29 

Partial 
dentures 
P I I t P I I I  

n 12 12  
de 0.93;s -0.90" 
S 1.79 1.46 

s /vn 0.52 0.42 

- 

3 yrs. 
a. t. 

7 yrs. 
a. t. 

I 
i 
I 

Complete 
dentures 
CI CII 

Partial 
ientures 
PI PI1 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

After 

treatm. 
a I 1 prosth. 'a.:r Bef. 

extr. prosth. extr. 
treatm. After I 

I 

3 yrs. 
a. t. 

1 yr. 
a. t. 

11 
-1.32:i* 

1.06 
0.32 

11 
-3.og:i:i: 

1.54 
0.46 

11 
-1.33 

3.38 
1.02 

7 

1.68 
0.64 

-1.43:' 

11 
0.84 
1.63 
0.49 

11 
-0.5 7:i:i 

0.49 
0.15 

7 
-0.39 

1.28 
0.48 
~- 

___ 
*:> * 

** I :: 

7 yrs. 
a. t. 

7 yrs. 
a. t. 

7 yrs. 
a. t. 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

Ref. 
extr. 

_____ 
I I I 

11 
-5.84:k:k:i 

2.08 
0.63 

11 
-2.6 1 :i 4 

2.10 
0.63 

11 
-5.1 s::.:i:i 

3.78 
1.14 

12  
-1.36"" 

1.73 
0.50 

- 

*:i 

12 
-1.40:ia 

1.44 
0.42 

8.:::; 
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Fig. 7. Reduction in rest face height with dentures after 7 years’ denture wear. 

height exhibiting a snialler reduction than the morphologic face 
height. The retardation of the process already observable during 
the first year of denture vear ,  is clearly noticeable during the 
later course (Tables V a and b, Fig. 1 and Fig. 10).  

The total reduction after 3 years’ denture wear is shown in Fig. 
6. In the complete denture wearers the highly significant mean 
reduction amounted to 4.4 mm. In the partial denture wearers the 
mean decrease was somewhat less than half this value, the differ- 
ence between the groups being statistically confirmed. 

At this check the rest height with dentures was lower than the 
pre-extraction rest dimension in the majority of the complete 
denture wearers. By contrast, in the partial denture group the 
mean rest height corresponded to the pre-extraction value. 
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REST FACE HEIGHT WITH DENTURES 
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Fig. 8. Reduction in the rest face height with dentures after 7 years’ den- 
ture wear as compared with the pre-extraction rest dimension. 

The total reduction after 7 years’ denture wear, which in both 
groups was highly significant, is illustrated in Table V b and 
Fig. 7. The mean reduction in the complete denture wearers - 
almost 6 mm - was more than twice the mean in the partial 
denture wearers, and as with the results for the morphologic face 
height, the difference between the two groups proved to be highly 
significant. 

At this stage the rest face height was lower than the pre- 
extraction rest dimension in 10 of the 11 complete denture 
wearers and equalled with that level in one subject (Fig. 8) .  The 
mean reduction amounted to about 5 mm and was highly signifi- 



_____- 
I Comple te  denture> 

; ( C I  4- C I I )  

Bef .  c-str. 1 11 3.08 3.10 

11 1.52 0.98 
A f t .  prosth. 1 
f2 year a .  t .  11 1.69 0.83 
1 yc>ar a .  t. ! 1 1  1.89 1.15 

t rrat meut 

3 year!. a .  t .  1 11 2.13 1.60 
. ~~ ~ ~ _ _ _ - ~ .  - ~ . . _ _ _ _  

j ( C I I  + C I I I )  
I k f .  cstr. 11 2.73 3.19 
A f t .  prosth. 
t I e a  t Illell t i 1 1  1 . w  I . { i o  
12 year a. t .  ! 1 1  2.03 0.66 

I 

i 
1 year ;I. t. 1 1 1  2.61 1.71 
i years a.  t .  j 1 1  4.3; 2.52 

_ _ _ _ ~ _ _ _ _  
1; a 1-t in1 d e 11 t ures 

( P I + P I I )  

11  2.27 1.92 

11 1.52 1.46 
11 1.i3 1.42 
11 1.98 1.69 
1 1  2.32 1.67 

(I' I 1  + P 111) 
12 3.65 3.11 

1' 1.58 1.70 
12 2.1(i 2.09 
12  2.40 1.95 
12 3.29 2.09 

cant. In spite of the considerably slower rate of reduction in  the 
partial denture wearers, the pre-extraction rest level was reached 
by all subjects in this group also, and in 8 of the 12 subjects the 
readings were lower. The mean reduction for this group, about 
1.5 inin, proved to be significant. 

The gradual increase of the interocclusal clearance with den- 
tures is shown in Table 1'1, Fig. 1 and Fig. 10. The course was 
fairly uniform in the complete and the partial denture wearers 
and no significant differences could be demonstrated between the 
groups at the different stages of the study. On comparison with 
the stage of insertion of the dentures, the increase of the inter- 
occlusal clearance at the %year and 7-year checks was statisti- 
cally confirmed for both groups. 
h comparison of the interocclusal clearance with the pre- 

extraction dimension (Fig. 9 ) ,  shows that at the 7-year stage the 
latter dinlension had been exceeded in 9 of the 11 complete 
denture wearers. However, the mean increase for the whole group, 
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m m  

12  
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8 
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& 

2 

0 

-2  

INTEROCCLUSAL tLEARANCE 

0 

7 years a f t e r  t reatment 

0 

Complete dentures o 

P a r t i a l '  dentures 

Before extraction 
I I I I X 

-2 0 2 L 6 8 10 12  m m  

Fig. 9. The changes in the interocclusal clearance with dentures after 7 
years' denture wear as compared with the pre-extraction dimension. 

1.8 mm, did not prove to be significant. In the partial denture 
wearers the pre-extraction interocclusal clearance had been re- 
established in 7 of the 12 subjects and exceeded in  5 of them, the 
mean for the group being almost the same as before extraction 
of the teeth. 

Rest face height without dentures 

The changes in the rest face height without dentures exhibited 
greater variations both within and between the groups than did 
the rest height with dentures. 

Previous investigations (Atwood, 1956; Tallgren, 1957 and 
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Fig. 10. Graphic illustrations o f  the rncaiis for  the face heights and inter- 
occlusal clearances in all completr and partial denture wearers during the 

total period of observation. 
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Tables VII a and b. Differences in  rest face height without dentures in the 
same subjects between different stages of the obseruation period. The mean 

of the differences (a, standard deviation (s) and standard error of the mean 

( s f y n )  are espressed in m m .  a stnnds for fhe  earlier, b for the later stoye 

befween which the cornpririsons are made. 

Table VII a 

7 yrs. 
a. t. 

I yr,  
a. t. 

After 
prosth. 
treatm. 

7 yrs. 
a. t. 

After 
prosth. 
treatm. 

_________._ 

% yr. 
a. t. 

11 
-2.20:' 

2.79 
0.84 

1 yr. 
a. t. 

11 
-1.39:>* 

1.42 
0.43 

1 yr. 
a. t. 

11 
-1.g5:>:>:> 

1.52 
0.46 

1 yr. 
a. t. 

11 
-3.34:F:F" 

1.94 
0.59 

3 yrs. 
a. t. 

12 
-1.96:>:> 

.1.83 
0.53 

3 yrs. 
a. t. 

12 
-0.58 

2.64 
0.76 

3 yrs. 
a. t. 

7 yrs. 
a. t. b 

Bef. 
extr. 

After 
irosth. 
reatm. 

6 yr 
a. t. 

After 
prosth. 
reatm. 

Bef. 
extr. 

1 yr. 
a. t. 

After 
prosth. 
treatm. 

Bef. 
extr. 

___ 
11 
-4.03 :w 

2.84 
0.86 

3 yrs. 
a. t. 

7 
-0.21 

1.44 
0,54 

a 

11 
-2.1 0:):: 

2.49 
0.75 

11 
-0.61 

1.42 
0.43 

11 
-0.32 

1.2'5 
0.38 

11 
-0.93 

2.15 
0.65 

11 
- 3 . 0 3 ~  

2.91 
0.88 

11 
-1.00:>* 

0.95 
0.29 

11 
-1.93:w 

2.19 
0.66 

Complete 
de nNt u r e s 
CI CII 

Partial 
dentures 
PI PI1 

__- 

n 
d2 
- 

S 

s / v n  

11 
-0.27 

2.85 
0.86 

11 
0.18 
1.80 
0.54 

11  
0.41 
1.09 
0.33 

11 
0.59 
2.32 
0.70 

11 
0.32 
2.02 
0.61 

11 
-0.82% 

1.25 
0.38 

11 
-0.23 

2.07 
0.62 

11 
-0.50 

2.13 
0.64 

7 
-1.07::. 

1.02 
0.38 

Diff. 
- .. 
dl-d? i 

I 

Table VII b 

7 yrs. 
a. t. 

After 
prosth. 
treatm. a. t. b 

Bef. 
extr. 

After 
prosth. extr. a 

Complete 
dentures 
CII+CIII 

n 
di 
- 

S 

S I G  

12 
-1.24 

2.42 
0.70 

12 
1.38 
2.70 
0.78 

Partial 
dentures 
PII+PIII 
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Duncan 6: II'iZlifliiis, 1060) have shown that after the loss of 
occlusal contacts the rest face height undergoes a change, with 
individual variations in regard to increase and decrease. The 
above-mentioned authors were, however, able to demonstrate an 
average reduction of this dimension. Srverdlow (1964), on the 
other hand, upon immediate insertion of dentures after extrac- 
tion, found no change of the pre-extraction rest dimension, when 
compared with the rest height without the dentures in mouth 
3 weeks post-extraction. 

Of the present groul~s of study, the completely edentulous 
subjects exhibited a larger mean decrease of the rest height after 
an edentulous period of some 3 months, but the difference be- 
tween the groups ~ v a s  not significant (Tables YII a and b and 
Fig. 10) .  During the first year of denture wear, slight, although 
insignificant, tendencies towards a continued decrease was ob- 
servable in the completely edentulous subjects and towards an 
increase in the partially edentulous patients, but no significant 
difference between the groups was demonstrable. On comparison 
with the pre-extraction dimension, the rest face height without 
dentures after the first years' denture wear was, however, signifi- 
cantly reduced in the complete denture wearers, while in the 
partial denture wearers the pre-extraction level had on an average 
been re-established. 

The difference between the rest face heights with and without 
the dentures in the mouth, which was conspicuous and highly 
significant in both groups upon conipletion of the prosthetic 
treatment, subsequently showed average tendencies to diminish, 
particularly in the partial denture wearers. In this group the mean 
difference between the two rest face heights after the first year's 
denture wear xas  no longer significant (Table YIII).  

During the following periods of observation the rest height 
without dentures in both groups tended to decrease more or less 
in conformity with the rest face height with dentures (Fig. 10) .  
At the 3-year check the iiiean rest height without dentures in 
the complete denture wearers was still significantly lower than 
the rest height without dentures, while in the partial denture 
wearers the difference was insignificant as at the previous stage 
(Table V I I I ) .  

The reduction after 5 years of denture wear is illustrated in 



Table VIII 
Differences between the rest face heights w i ih  and without dentures in the  

total number  of subjecfs examined a t  the dif ferent stages of the  observation 
period. The  mean of the differences (z), standard deviation ( s )  and standard 

error of the mean(  slv;)  are expressed in mm. 

11 
1.39:b" 
1.62 
0.49 

11 
0.77 
1.69 
0.51 

- 

Complete 
dentures 

11 
0.36 
2.28 
0.69 

12 
0.46 
2.33 
0.67 

Partial 
dentures 

n 16 
d; 
S 1.92 
s/VT 0.48 

2.38:b:i:i 

After lh yr. 1 yr. 3 yrs. 7 yrs. 1 E E :  1 a. t 1 a. t. 1 a. t. ~ a. t. 

16 16 
1.20:~:' 0.33 
1.74 1.91 
0.43 0.48 

Table IX 
T h e  interocclusal clearance wi thout  dentures in the  same subjects a t  dif -  
f e ren t  stages of t h e  observation period drzring ( a )  3 years and ( b )  7 years 
of denture wear. The  mean (F)  and standard deviation (s) are expressed in 
mm. T h e  significance of deviation of T from zero is deno!ed in the table. 

a 

! I  
& 

b 

Interocclusal clearance without dentures 

Bef. extr. 
Aft. prosth. 
treatment 
?h year a. t. 
1 year a. t. 

3 years a. t. 

Bef. extr. 
Aft. prosth. 
treatment 
?h year a. t. 
i year a. t. 
7 years a. t. 

Complete dentures 
(C I + c 11) 

- 
n X S 

11 3.08;):' 3.10 

11 -2.34;'" 2.54 
11 -0.64 2.24 
11 0.18 2.33 
11 1.05 2.63 

(C II -+ c III) 
11 2.73"" 3.19 

11 -0.89 2.38 
11 0.50 1.66 
11 1.59" 2.59 
11 4.18**'-?' 2.67 

Partial dentures 
( P I  + P 11) 

- 
n X S 

11 2.27;'" 1.92 

11 -0.91 2.81 
11 0.73 2.02 
11 1.45" 2.42 
11 1.55" 2.57 

(P I1 + P 111) 
12 3.65:F:F:F 3.14 

12 -0.58 2.79 
12  1.33;' 1.78 
12 2.50;';' 2.27 
12 2.83:~* 2.75 
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Before extraction 
100 I I 

100 110 120 130 140 

REST FACE HEIGHT WITHOUT DENTURES 

Y m m  
140 

X 
m m  

130 

120 

110 

/ 7 years after treatment 

~ Partial dentures 
y: 0 . 9 4 6 ~  + 4.07 

- - -Complete dentures o 

y : 0 . 9 2 7 ~  + 3.57 

the diagram in Fig. 11, which shows that, analogous with the 
general development, the rest face height without dentures in all 
the complete denture wearers was markedly lower than the pre- 
extraction rest dimension, the mean reduction amounting to about 
5.3 mm. The partial denture wearers also exhibited a significant 
drop to below the pre-extraction level, on an average 1.8 mm 
(Table VII b). 

During the later course of observation, the mean difference 
lwtween the rest face heights with and without the dentures in 
the mouth tended further to diminish, and was at  the 7-year stage 
insignificant in both groups (Table \'III). 
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Fig. 12 Means for the face heights in all complete denture wearers during 
the total period of observation. The diagram also illustrates the mean 
values for the face heights after 10 years' denture wear in 45 complete den- 

ture wearers examined in a previous cross-sectional investigation. 

The consequent changes in the interocclusal clearance without 
dentures during the period of observation are shown in Table IX 
and Fig. 10. 

DISCUSSION 

A longitudinal study like the present one offers an opportunity 
for analyzing individual variations during the course of denture 
wear and thus constitutes a valuable complement to cross-sec- 
tional investigations on larger series. A long-term study of denture 
wearers always entails a greater risk of reduction in the number 
of patients, however, than corresponding investigations carried 
out on subjects with natural dentitions. That 72 per cent of the 
test subjects from the initial study were available for a check-up 
examination after 7 years of denture wear must therefore be 
accepted as satisfactory. On the other hand, the fact that 9 of 
these subjects failed to attend the check at 3 years necessitated a 
more extensive treatment of the data. 
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Fare hcighl 
r n m  PARTIAL OElll .  N 0 . 2 L  ? 

t 
- -J 

7 "r 
a t  

1 
3 l'i 

120- 
Be1 A f t e r  h Yr I I' 
C X I ~  trcatrn B t a I a t  

Fig. 24. Marked decrease in spite of a slight reduction in morphologic face 
heigth caused by the prosthetic treatment. Cf. text on p. 307. 

Face height 

m m  r PARTIAL DENT. N0.45 P 
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I '\,' 
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i 
120  

_- 
Bet. ,- A f t e r  h r r .  I I?. 7 y r i .  

a . t .  c m  rreatrn. a 1. a.1. 

Fig. 25. No change in morphologic face h,eight upon completion of the 
prosthetic treatment and no reduction during 7 years of denture wear. 



Fig. 26 a. Profile radiograph in occlusnl positioii upon insertion of complete 
dentures 3 months after extraction of the tcetli. 



Fig. 26 b. Profile radiograph of the same subject (Fig. 26a)  in occlusal 
position after 7 years of denture wear. 



Fig. 26 c .  Combined radiograph of Figs. 26 a and b illustrating the reduction 
i n  morpliologic facc height after 7 years of denture wear. This composite 
I \  produced by 1-ogetronic technique, drwribcd 1,y Rjork (1966) .  For reduc- 

tion in facc height in  this subject, see :\Is0 the diagram in Fig. 11. 



Fig, 27. Combined profile rediographs of the same subject (Figs. 26 a, b 
and c) in rest position with dentures illustrating the reduction in rest face 

height 7 years after insertion of the dentures. 
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The findings revealed a steady reduction of the morphologic 
face height follon-ing the initial decrease during the first year of 
denture wear. The marlted total reduction noted in the complete 
dentiire wwtrers, which after 7 years of denture wear implied a 
highly significant drop to below the pre-extraction level, confirms 
the author’s previous results in a cross-sectional study (Tnllgren, 
1957) ,  according to which long-term regular wear of complete 
dentures leads to a considerable reduction in morphologic face 
height (Fig. 12 ) .  

On comparison of the reductions recorded during the 7-year 
period of observation it was found, as mas already indicated in the 
initial study, that the most rapid and most extensive decrease 
occurred during the first half year of dentiire wear. Similar 
findings in various categories of denture wearers have recently 
heen reported by Swrrdloin (1861), Coccnro & Lloyd (1965) and 
Cmlsson & Ericson (196.5), the total period of observation being 
half a year, 1 year and 2 years, respectively. Thus, in the last- 
nientioned study, a considerable initial reduction was observed 
even in individuals wearing remade complete dentures after a 
previous denture experience of :it least (5 yenrs. 

In the present study the mean decrease in the complele dentiire 
wearers during the first half gear was about one third and in the 
partial denture wearers about half the total reduction noted after 
7 years, the following periods exhibiting a gradual retardation in 
the rate of reduction. 
As \\-as already emphasized in the initial study, the main cause 

of the marked reduction obviously is attributable to resorptive 
changes of tlie osseous alveolar ridges. In light of the present 
findings, it seems reasonable to assuine that this strong process 
of breakdown is a reaction against the variety of alien influences 
lo  which the osseous denture-bearing tissues are exposed to 
through the insertion and wearing of the dentures. 

The morphologic changes related to long-term denture wear 
are not entered in the present study. I t  may, however, be pointed 
out here, as also illustrated in the Figs. 26 a, b and c, that the 
drastic reduction in the face height of the complete denture 
wearers after the 7-year period of observation w a s  attributed to 
an  extensive resorption of tlie mandibular alveolar process, and 
particularly tlie anterior region, wliereas the maxillary ridge, as 
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a rule, exhibited surprisingly small changes. In the partial denture 
wearers the decrease in the face height was only half of that in 
the complete dentures wearers, although it too was considerable. 
In this group the reduction obviously was attributed to resorptive 
changes of the anterior maxillary ridge, which would imply a 
certain relationship to the remaining dentition in the opposite jaw. 

In both groups of denture wearers the reduction in face height 
showed wide individual variation. It is difficult, however, to 
identify the factors responsible for this phenomenon. 

In the complete denture wearers no correlation was demonstra- 
ble between the reductions during the different stages and the 
change in face height caused by the prosthetic treatment, a finding 
which is further borne out by the individual results (Figs. 13- 
19) .  That the correlation in the partial denture wearers was sig- 
nificant is probably due to the fact that the reduction was slower 
and less extensive than in the complete denture wearers. Thus, a 
certain direct proportionality resulted between the degree of 
increase and decrease (Figs. 20-25). 

The results further indicated that the increase in occlusal 
vertical dimension in relation to the rest position of the mandible, 
determined by comparison with the interocclusal clearance both 
before and after extraction of the teeth, in neither of the groups 
played an essential part. The concept advanced by Thompson 
(1943, 1946), that an increase of the occlusal vertical dimension 
beyond the pre-extraction rest dimension is the initiating and 
decisive factor in regard to the resorption of the edentulous ridges, 
and that the resorption proceeds until the pre-extraction face 
height has been re-established, is not corroborated by the present 
findings. 

In this connection it is interesting to note that in later studies 
along the same line as the present author’s, Swerdlow (1964), as 
a result of immediate denture treatment, also found an increase 
of the pre-extraction morphologic face height, in spite of the use 
of various current methods for securing of the occlusal vertical 
dimension. Carlsson &L Ericson ( 1965) likewise reported a con- 
siderable increase of the previous occlusal vertical dimension with 
dentures, the methods of determination, however, not been de- 
scribed. Furthermore, Coccaro & Lloyd (1965) in a study of 
complete denture wearers reported both increase and decrease 
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of the pre-extraction dimension, wheras Duncan & Williams 
(1960 1, using solely the rest position as a guide, found a marked 
average decrease. 

l'hese intriguing findings constitute evidence that the current 
met hods for assessnicnt of the occlusal vertical dimension in den- 
ture construction arc not reliable and that the rest position, due 
to its inconstancy, further confirmed by the present study, is a 
hazardous reference psi t ion,  if not properly judged. 

In furtlier accordance with the present author's findings, 
Coccrrro and Lloyd in their 1-year stndy reported a decrease of the 
occlusal face height below the pre-extraction level irrespective of 
the alterations noted at the stage of insertion. Sruc.rdloio, in his 
study of inirnediate denture wearers found a reduction of the 
pre-extraction dinlension :IF soon as  half :I year after the in- 
sertion, the decrease liltewise not being related to the degree of 
change caused by the prosthetic tre:itinent. 

The present results further indicate that the decrease during 
the different periods of observation was not dependent on the 
preceding or the initial reduction. The findings yield no evidence 
either, of any dcpendencc of the resorption on age. In addition, 
it may be inentioncd that no deviating tendency was observable 
in the abrasion cases, nor was there any evidence of deviation by 
sescs.  

Altliou~h the results suggest that none of the factors analyzed 
dccisiwlg influenced the extent of the reduction, their roles in a 
wider causal contest must not be overlooked. The variations 
between individuals, as well as within the individual during 
different observation periods, indicate that no single factor can 
be responsible for the development. As previously emphasized by 
.Itiiwod (1967, 1962) the reason probably is to be sought in a 
coniplexity of factors, both anatomic, metabolic, neuromuscular, 
functional and prosthetic. Most probably the individual resistance 
factor, which may undergo change, determines the response to the 
various influences resulting from denture wear. 

The results of the previous, cross-sectional investigation suggest 
that continued wearing of the dentures over a succession of years, 
will entail further resorption, and may lead to complete resorption 
of the alveolar ridges. An acceleration of this process may ensue 
from the combined effect of various factors. Thus, the loading 
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conditions may become more and more unfavourable owing to 
impaired fit and stability of the dentures and consequently im- 
paired occlusal relationships. In this connection attention should 
also be paid to an increased response of the jaw musculature, as 
was indicated in electromyographic studies on long-term denture 
wearers (Tallgren, 1963), which in part may be a result of the 
closed vertical height, in part owing to a need to stabilize the 
dentures by biting hard. 

The changes occurring in the rest face height during the long 
period of observation constitute further evidence that the rest face 
height adapts itself to alterations in the morphologic face height, 
as has been demonstrated in previous studies on different series 
(Tallgren, 1957).  In addition, the marked total reduction after 7 
years of denture wear confirms previous results in the cross- 
sectional study of long-term denture wearers, according to which 
the rest face height will continue to decrease even after re-estab- 
lishment of the pre-extraction rest dimension. 

These important findings further prove the inconstancy of the 
mandibular rest position, documented in the author’s above-men- 
tioned investigations and in an increasing number of reports, 
referred to in this paper. 

In the two groups of study, the decrease in rest height with 
dentures accompanying the reduction in morphologic face height, 
followed a more or less similar course, resulting in a gradual 
increase of the interocclusal clearance. However, in spite of the 
significant differences between the two groups, in regard to the 
reduction in face height, no significant differences in interocclusal 
clearances could be demonstrated between them. 

This finding further supports the author’s previous opinion, 
that the changes in the rest position of the mandible due to 
alterations in occlusal vertical dimension or marked changes in 
the oral status, are attributable to a demand for maintenance or 
establishment of an appropriate rest space between the jaws. This 
oral rest space, with all probability, is regulated by the postural 
relationship between the oral components concerned, thus con- 
stituting the optimal condition for all physiologic functions 
commencing and terminating in posture. 

In this connection the role of the tongue is of particular 
interest. The relation of the tongue at  rest to the palate and 
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particularly to the lower incisors, and the change in its position 
due to loss of teeth and upon insertion and reinoval of the den- 
tures, has previously been emphasized as a contributing factor 
to variations in the mandibular rest position due to the abovemen- 
tioned conditions ( Tcrllgren, 1957, 1958, .A tzvood, 1958 and Berry 
& Wilkie ,  19Gl). Fish (196-2), in a study of complete denture 
wearers, deiiionstrated changes in the position of the tongue 
related to variations in rest position due to the state with and 
without dentures in the 1iioutli, which confirmed his opinion 
"that the rest position of the mandible is determined by the 
demands of the tongue in performing its respiratory function of 
completing the anterior wall of the pharyngeal part of the 
respiratory tract". 

In connection with this functional adaptation of the rest posi- 
tion, attention should also be directed to a variety of contributory 
factors - - anatomic, muscular, neurophysiologic and prosthetic. 
Individual variations in the rest position as well a s  variations 
within the individual are psobably, as emphasized by d twood 
(1958), accounted for by the complex interaction of these factors. 

The muscular adjustment to variations in the mandibnlar rest 
position inay be explained by a wide resting range in the muscles 
concerned, as indicated in electroniyographic studies, i.e. by 
Garnick & Hnnifjoril (1962). Thus, in electromyographic record- 
ings of certain facial and Jaw muscles in complete denture wearers 

Trrllgren, 1961, l!M53) :I nor~iial, iiiiniiiial postural activity, as a 
rule, was readily recorded both with and without the dentures in 
the ~i io~i th .  

In  this connection it is interesting to note that in the present 
series the difference Itetween the rest face heights with and 
without clenturcs, which v a s  considerable in both groups at the 
stage of insertion of the dentiires, tended to tliininish more rapidly 
in the partial denture wearers. This seems to indicate that the 
remaining dentition, perhaps as a mediator of impulses, but more 
likely as a stabilizer for the tongue at  posture, contributed to the 
eqiializing of the difference in the oral rest space x i t h  and without 
the dentures in the mouth. 

The fact that during the continued course the rest face height 
without dentures decreased in both groups largely in conformity 
with the rest height with dentures would seein to imply, that an 
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adaptive shortening of the muscles due to the reduction of the 
occlusal vertical dimension had affected also their resting length. 
That during this course the difference between the two rest face 
heights tended to diminish also in the complete denture wearers, 
further suggests, as also indicated in electromyographic investiga- 
tions on long-term denture wearers ( Tallgren, 1963) , a gradual 
neuromuscular adaptation to the change in oral conditions caused 
by the protracted denture wear. 

CONCLUSIONS 

The clinical consequences arising from the present study may 
be summarized as follows: 

Protracted wearing of complete dentures causes a marked re- 
duction of the morphologic face height due to resorptive changes 
of the osseous alveolar processes, which reduction is accompani- 
ed by a considerable decrease of the rest face height. 

As previously emphasized, pre-extraction records of the occlusal 
vertical dimension as a guide for the determination of this dimen- 
sion at denture construction are required and, furthermore, a 
regular control of this dimension after the first half year of 
denture wear is necessitated. The present results strongly indicate 
that the checks should be continuously performed at least once 
a year. 

In order to enable correct adjustments, pre-extraction occlusal 
records by the roentgenographic cephalometric technique are 
recommended. 

The rest position of the mandible, due to its inconstancy, 
further confirmed by this study, constitutes an unreliable refer- 
ence for assessment of the occlusal vertical dimension. 

SUMMARY 

The changes in face height occurring in complete and partial 
denture wearers were studied in a longitudinal roentgenographic 
cephalometric investigation covering 7 years of denture wear. Of 
the test subjects in an initial study (Tallgren, 1957), who number- 
ed 32 at a check after one year, a total of 31 attended at either or 
both of the later examinations, performed 3 years and 7 years 
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after insertion of tlie dentures. At the i-year check the number 
of subjects examined was 23. For the distribution of the test- 
siihjects over the different stages of the observation period a 
t1ct:iiled account is given. 

The results, which have been subjected to thorough statistical 
analysis, are shown in tables and diagrams. 

After a marked reduction during the first half year of denture 
\vear, :in ohvions, continnous decrease in iiiorphologic face height 
w a s  discernible in both groups. In the partial denture wearers the 
iiiean reduction w a s  about half the reduction noted in the coni- 
plctc denture wearers, the difference between the groiips being 
statistically confirmed. 

After i years of denture wear, the complete tlentare wearers 
exhibited a marked total reduction of  thc niorphologie face height, 
which at this stage xvas on average i iiim lower than the yre- 
extraction dimension. I n  the partial denture wearers it had dropp- 
ctl to under tlie pre-extraction level in half the number of test 
sul)jects, the mean for the group heing insignificant. 

I n  both groups the reductions duriiig the periods of observation 
slio\ved wide individual variation. Correlations with several differ- 
ent factors indicated that none of the factors analyzed decisively 
influenced the extent o f  reduction. 

l'he rest face height with dentures decreased in both groups in 
:I similar v a y  in relation to the rcdiittion in morphologic face 
hci@, \vhcreb~ a less inarked decrease in the rest dimension was 
:issociated \vith :in increase of the interotclusal clearance. 

At the 7-year stage the rest Sace height with dentures was signi- 
ficantly lo\ver than the pre-extraction rest dinlension in both 
groups. 111 the complete denture wearers the iiiean difference of 
.j inin was :ihout four times greater than in the partial denture 

The rest Suce height without dentures exhibited wider varin- 
tions. After :in initial reduction it w;ts inarltedly lower than the 
rest face height with dentures in both groups, but the difference 
tended to diminish inore rapidly in  the partial denture wearers. 
During the later coitrse the rest height without dentures in both 
groups decreased inore or less in conformity with the rest height 
with dentures. Accordingly, at the i-year stage it w a s  reduced to 
I)elo\v the pre-cstr;ict ioii rest level in both groiips. 

we3 rer S. 
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The findings of the present study call attention to undesirable 
changes in the masticatory system introduced by denture wear. 
The importance of regular examinations and necessary adjust- 
ments is further emphasized in order to reduce the risks associat- 
ed with long-term denture wear. 
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RESUMB 

REDUCTION DE HAUTEUR DE LA FACE CHEZ DES SUJETS TOTALE. 
MENT EDENTfiS ET PARTIELLEMENT EDENTES PORTEURS DE 

PROTHBSES PENDANT UNE PERIODE PROLONGEE 

Les modifications de la hauteur de la face se produisant chez 
des porteurs de prothbses partielles et complbtes ont 6tk observkes 
dans une 6tude longitudinale c6phalomktrique par radiographies, 
s’ktendant sur 7 annkes de port des prothbses. Sur les 32 sujets 
qui s’ktaient prCsent6s B un contrcile effectuk un an aprbs l’ktude 
initiale (Tallgren, 19571, 31 sujets au total se sont prksentks soit 
aux deux examens ult6rieurs effectuiis 3 ans et 7 ans aprbs la 
pose des prothbses, soit B l’un de ces examens. Le contrale au bout 
de 7 ans portait sur 23 sujets. Un compte-rendu dktaillk est donnk 
en ce qui concerne la distribution des sujets au divers stades de la 
pkriode d’observation. 

Les rksultats, qui ont 6t6 soumis A une analyse statistique 
approfondie, sont pr4senti.s sous forme de tableaux et de dia- 
grammes. 

Aprbs une rkduction marquke pendant les six premiers mois 
du port des prothbses, une diminution continuelle manifeste de 
la hauteur morphologique de la face 6tait perceptible dans les 
deux groupes. Chez les porteurs de prothbses partielles, la r6duc- 
tion moyenne par rapport A la hauteur immkdiatement aprbs la 
pose des prothbses ktait d’environ la moitiC de la rkduction 

16 - Acta odont. scnnd. Vol. 24.  
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observke chez les porteurs de protheses complktes, et la diffkrence 
entre les deus groupes a Pte confirniee statistiquement. 

Aprks 7 ans de port des prothkses, les porteurs de prothkses 
complktes prdsentaient tine reduction totale marcpike de la hauteur 
niorphologique tie la face, qui etait h ce stade en inoyenne de 7 
niiii inftrieure h la dimension avant les extractions. Chez les 
porteurs de protheses partielles, la valeur atteinte Gtait inftrieure 
h son niveau avant les extractions chez la nioitiC des sujets, la 
nioyenne poiir le groupe n’Ptant pas significative du point de vue 
statistiquc. 

Dans les deus groupes, les rPductions pendant les periodes 
d’observation yresentaient des variations individuelles Ctendues. 
Des etudes de correlation avec divers facteurs ont indiquk 
qu’aucun des facteurs analyses n’influenqait de nianithe dPcisive 
le degre de r6duction. 

La hauteur de la face en position de r e p s  :wet prothPses a 
diniinut: dans les deux groupes de f a p n  analogue par rapport B la 
rPduction de la hauteur morphologique de la face, de sorte qu’une 
diminution iuoins iiiarqutk de la dimension en position de repos 
Ptait associkc h line augmentation de I’espace d’inacclusion au 
repos. 

Au bout des 7 ans, la hauteur de la face en position de r e p s  
avec protheses Ctait significativenient moins Clevke clue la dimen- 
sion en position de r e p s  avant les extractions dans les deux 
groupes. Chez les porteurs de prothkses complktes, la difference 
moyenne de 5 nini ktait environ quatre fois supdrieure 5 celle 
trouv6e chez les porteurs de prothkses partielles. 

La hauteur de la face en position de repos sans prothhses prt- 
sentait des variations plus Ctendues. Aprks une rkduction initiale, 
elle Gtait notablenient inferieure B la hauteur de la face en posi- 
tion de repos avec prothkes dans les deux groupes, iiiais la 
diffkrence tendait ti diminuer plus rapidenient chez les porteurs 
de prothkses partielles. Pendant la dernihe phiode, la hauteur 
de la face en position de r e p s  sans prothkses dans les deux 
groupes diminuait plus ou nioins de la n i h e  nianikre que la 
hauteur en position de repos avec prothkses. Ainsi, au bout de 
7 ans, elle atteignait line valeur inferieure A celle de la hauteur en 
position de r e p s  avant les extractions dam les deux groupes. 

Ides rkul ta ts  de la prbsente Ptude attirent I’attention sur les 
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perturbations introduites dans le systiime masticateur par le port 
de prothbses. L’auteur souligne encore l’importance que soient 
effectuCs des examens rCguliers et les rectifications n6cessaires, 
pour diminuer les risques associks au port prolong6 de prothiises. 

ZUSAMMENFASSUNG 

DIE REDUKTION DER GESICHTSHOHE BE1 ZAHNLOSEN UND BE1 TEIL- 
WEISE ZAHNLOSEN PATIENTEN WAHREND LdNGEREM 

PROTHESENGEBRAUCH 

Die Veranderungen der Gesichtshohe wurden bei sowohl Voll- 
prothese- als auch bei Partiellprothesetragern iiber sieben Jahre 
lang rontgencephalometrisch untersucht. Von 32 Versuchsperso- 
nen einer friiheren einjahrigen Untersuchung (Tallgren, 1957) 
nahmen 31 entweder an der einen oder auch beiden Nachunter- 
suchungen teil, die teils drei Jahre teils sieben Jahre nach Ein- 
setzen der Prothesen vorgenommen wurden. Die Zahl der Nach- 
untersuchten nach sieben Jahren war 23. Die Verteilung der 
Versuchspersonen in den verschiedenen Untersuchungsphasen 
wird eingehend erlautert. 

Die Ergebnisse, die statistisch analysiert wurden, werden in 
Tabellen und Diagrammen wiedergegeben. 

Nach einer merkbaren Reduktion wahrend des ersten halben 
Jahres war bei beiden Gruppen eine kontinuerliche Verringerung 
der morphologischen Gesichtshohe sichtbar. Bei den Partiell- 
prothesetragern war die Reduktion durchschnittlich nur halb so 
gross wie bei den Vollprothesetragern. Der Unterschied zwischen 
beiden Gruppen wird statistisch bewiesen. 

Nach der siebenjahrigen Periode war die Reduktion bei den 
Vollprothesetragern 7 mm verglichen mit der Gesichtshohe vor 
der Extraktion. Bei den Partiellprothesetragern war eine TotaI- 
reduktion ebenso deutlich, doch kam diese bei der Halfte der 
Versuchspersonen nicht unter die Praextraktionshohe. 

In beiden Gruppen offenbarte die Reduktion grosse individuelle 
Unterschiede. Vergleiche von verschiedenen Faktoren zeigten 
jedoch, dass keiner von diesen entscheidend fur die Reduktion 
verantwortlich gemacht werden konnte. 

Die Gesichtshohe in der Ruhelage mit Prothesen wurde in bei- 
den Gruppen in gleichem Verhaltnis geringer wie die morpholog- 
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ische Gesichtshohe, wobei jedoch eine geringere I'erminderung 
der Ruhelagegesichtshohe init einer Yergrosserung des Inter- 
okklusalabstandes verbunden war. 

Nach sieben Jahren war die Ruhelagegesichtshohe beider Grup- 
pen sichtlich geringer als vor der Extraktion. Die Verminderung 
der Praextraktionsruhehohe war bei den \'ollprothesetragern 
durchschnittlich niit 5 nini ungefar yiermal so gross als bei den 
Partiellprothesetragern. 

Die Gesichtshohe in der Ruhelage ohne Prothesen offenbarte 
grossere Variationen. Nach einer anfanglichen Reduktion in beiden 
Gruppen war sie ansehnlich niedriger als die Ruhelagegesichts- 
hohe niit Prothesen, bei den Partiellprothesetragern schien sich 
der Unterschied jedoch schneller zu vermindern. Wahrend des 
weiteren Verlaufs veriiiinderte sich die Gesichtshohe in der 
Ruhelage ohnc Prothesen in beiden Gruppen niehr oder weniger 
in Ubereinstimniung iiiit der Ruhelagegesichtshohe init Prothesen. 
Nach der siebenjahrigen Periode war diese damit auch bis unter 
die Praextraktionsriihehohe gesunken. 

Die gegenwartige Untersuchung lasst die Aufmerksnmlreit 
gegeniiber ungewiinschten Veranderungen ini Kauapparat auf 
Grund von langereni Gebrauch von Prothesen hervorrufen. Die 
Notwendigkeit regelmassiger Kontrolle und notiger Rorrektionen 
wird hervorgehoben, uni ungiinstigen Veranderungen bei Iange- 
rem Prothesengebrauch cntgegenzugehen. 

11 EFER ENCES 

;Itmood, 11. d. ,  1956: .A cephalometric study of thc clinical rest position of 
the mandible. Part I. 'lhc variability of the clinical rest position 
folloiving the removal of occlusal contacts. .I. Prosth. Dent. 6: 504. 

-+- 1957: Part 11. The variability in the rate of hone loss following the 
removal of occlusal contacts. J. Prostli. Dent., 9: 544. 

-2- 1958: Part  111. Clinical factors relatcd to variability of the clinicma1 
rest position following tlie renicwal of occlusal contacts. J. Prosth. 
Dent., 8: 698. 

.->>- 1962: Some clinical factors related to rate of resorption of residual 
ridges. J. Prosth. Dent., 12:  441. 

Berry, D. C. h J .  P. W i l k i e ,  1961: Lip and tonguc behaviour in relation to 
prosthetics. Dent. Pract.. 11: 334. 

Rjork,  A . ,  1966: Sutural growth of the upper face stuied by the implant 
method. Acta odont. S c a d . ,  24: 109. 



THE REDUCTION I N  FACE HEIGHT DURING LONG-TERM DENTURE WEAR 239 

Carlsson, G. E. & S. Ericson, 1965 : Ansiktshojdens forandringar hos helpro- 
tesbarare. Svensk tand1ak.-tskr., 58: 1. 

Coccuro, P. J .  & R. Lloyd, 1965: Cephalometric analysis of morphologic face 
height. J. Prosth. Dent., 1 5 :  35. 

Duncun, E. T. & S. T .  Williums, 1960: Evaluation of rest position as a guide 
in prosthetic treatment. J. Prosth. Dent., 10: 643. 

Fish, S. P., 19164: The respiratory associations of the rest position of the 
mandible. Brit. Dent. ,J., 116: 149. 

Gurnick, J. & S. P. Rumfjord, 1962: Rest position. An electromyogllaphic and 
clinical investigation. J. Prosth. Dent., 12: 895. 

Huld, A., 1960 : Statistical theory with engineering applications. Wiley & 
Sons, New York. 

Swerdlow, H., 1964 : Roentgencephalometric study of vertical dimension 
changes in immediate denture patients. J. Prosth. Dent., 14: 635. 

Tullgren, A., 1957: Changes in adult face height due to ageing, wear and loss 
of teeth and prosthetic treatment. Acta odont. Scand., 15: Suppl. 24. 

->>- 1958: Changes in the mandibular rest position in adults. Transact. 
Europ. Orthodont. SOC.: 316. 

-)>- 1961: An electromyographic study of the response of certain facial 
and jaw muscles to loss of teeth and subsequent complete denture 
treatment. Odont. tskr., 69: 383. 

-+>- 1963: An electromyographic study of the behaviour of certain facial 
and jaw muscles in long-term complete denture wearers. Odont. tsks., 
71: 425. 

Thompson, J .  R. ,  19143: The constancy of the position of the mandible and 
its influence on prosthetic restorations. Illinois Dent. J., 12: 2142. 

-)>- 1946: The rest position of the mandible and its significance to  dental 
science. J. Amer. Dent. Ass., 33: 151. 

Address: The Royal Dental College, 
Copenhagen, Denmark. 


