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INTRODUCTION

The prosthetic reconstruction in cases with posteriorly lost
teeth (Kennedy Class I) presents intricate and difficult problems
to the prosthodontist. Unfortunately, the use of bridgework —
proved to be the most suitable reconstructive replacement from
most points of view — is highly limited in such cases. Instead,
various types of removable appliances have to be utilized.

The main problem facing the prosthodontist in such cases is
how to distribute the masticatory stresses on the denture be-
tween the two supporting tissue structures, the tooth with its
periodontal structures and the edentulous. area. The periodontium
can withstand heavy forces in axial directions without any da-
maging effect, while considerably smaller lateral forces on the
teeth may cause periodontal breakdown as has been shown in
experimental studies on animals as well as in clinical studies
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Foundation, Finland.
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(Hildebrand 1937, 1956 ; Kronfeld 1931,1940; Orban 1928, Bhaskar
& Orban 1955, Weniz et al. 1958). The alveolar bone is considered
to be able to withstand stress more easily in the form of tension
than as pressure.

The inevitable difference in resilience bhetween the wmucosa
covering the edentulous alveolar ridge and the periodontal struc-
tures of the leeth is the main problem, and will cause the dento-
gingivally supported denture to rotate around an axis through
the hindmost occlusal rests when stress is placed upon the saddle
parts. Such o rotation may induce unfavourable horizontal and
sheering forces on the abutment teeth.

The dental literature presents a rich variety of constructions
of partial dentures. Many authors try to solve the problem of
stress distribution due to the said difference in resilience of the
abovementlioned tissues. According to their opinions, these au-
thors can grossly be divided into two groups, viz.

(1) those who prefer a rigid connection between the retentive
elements und the saddles and

(2) those who prefer stress-breaking connection between the two
parts.

The advocates of the rigid appliance hold the view that this
type of dentures makes possible a broader distribution of stresses
upon the denlure onto remaining teeth and edentulous ridges.
Experimental studies have proved that a more even distribution
of horizontal forces on the natural teeth can be obtained through
the use of as many of the teeth as possible as direct or indirect
abutments and through keeping the connection rigid between
relentive and saddle parts. (Frechette 1956, Kaires 1956, 1958;
Weinbery 1956).

The followers of the stress-breaking theory claim that there
is necessity of a stress-breaking device between the retaining ele-
menls and the saddles due to the difference in compressibility
of the supporting lissues under stress. A device of such design
compensating for the difference is that of Steiger, 1952. A re-
silient connection would allow for the saddles to sink when under
load without unfavourable forces on the abutment teeth. Several
complicated types of construction with resilient joints have becn
proposed by Swiss schools (e.g. Mitller 1948, Biaggi-Elbrecht 1951,
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Steiger 1952), while others prefer more simple types of resilient
connections (Hirschiritt 1957, Jones 1952, Neill 1958, Wilson
1955).

Yet other authors have use for both types of construction; the
appliance of preference depending on the individual case. Thus
for instance Osborne & Lammie (1954) propose stress-breaking
in cases with long saddles and periodontally impaired remaining
teeth. Spreng (1956) who strongly advocates rigid partial den-
tures recommends, however, a resilient connection between skele-
ton and saddles where the soft denture-supporting tissues are
highly compressable.

In spite of the many suggestions to solve the problems of
partial dentures of the double extension saddle type through
numerous designs and in spite of the intense discussions in the
literature concerning the superiority of the different methods,
clinical research reports supporting the individual statements are
very rare, and comparative investigations on various partial den-
ture designs still remain to be published.

Those few clinical longitudinal and follow-up investigations
that present material and methods of investigation correctly, give
evidence of local tissue injury following wearing of partial den-
tures. Mostly the periodontal tissues are traumatized, and the
changes can mainly be seen as gingival inflammations and re-
traction of the gingiva, but also as increased mobility of abutment
teeth (Anderson & Lammie 1952, Koivumaa 1956, Reichenbach
& Kirchner 1952, Wannenmacher 1954). Inflammatory reactions
of the mucosa supporting the denture base as well as resorptive
changes of the edentulous alveolar ridge are fairly often seen
(Koipumaa, 1956). Carious lesions of the tooth surfaces in con-
tact with the dentures are not uncommon.

Injuries of the abovementioned types are reported mainly as-
sociated with simple, mostly gingivally supported partial den-
tures, while the dental literature gives an impression of a far less
damaging effect from more complicated dento-gingivally sup-
ported partial dentures, although factual data are lacking.

In a longitudinal investigation of dento-gingivally supported
partial dentures, the present authors (Koivumaa, Hedegdrd,
Carlsson 1960) observed, however, that fairly extensive local tis-
sue injuries appear already after so short an observation period
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as one year. The 108 partial dentures observed represent various
types of dento-gingivally supported design. From this point of
view the material ean be considered fairly heterogeneous and the
investigation should therefore be looked upon as an extensive
pilot study with the aim of searching information about types and
location of tissue changes associated with the denture. Many fae-
tors could not be systematically accounted for in the abovemen-
tioned report, such as the influence of various denture designs,
of the number of remaining teeth, the classification according
to Kennedy ete. It would therefore be of interest to analyse a
more homogeneous material in order to find out if definite
information could be obtained, as in the former material the
heterogeneity might have masked the influence of factors of im-
portance. As dentures of the double free-end type present the
most difficult problems, a closer study of a patient material con-
sisling solely of such cases would be of interest.

The data in our original study comprises a fairly large number
of cases fitled with mandibular partial dentures of the double
extension saddle type (Kennedy Class I with or without modi-
fications). Most of them were also fitted with full maxillary
dentures during the same period of treatment. As these cases —-
fitted with full upper and partial lower dentures — form an
homogeneous group from the point of view of partial denture
design as well as masticatory stresses and original occlusion and
articulation contact, they form an ideal group for further ana-
lyvses. The present paper accounts for the latter study material.

PRESENT STUDY
Material

The patient material for the present study consists of 54 per-
sons in good health, who had been provided with full maxillary
dentures and mandibular partial dentures of the double exten-
sion type at the Royal School of Dentistry, Umed, Sweden, during
the period March to June 1959,

The collecting of the patients, their treatment and the prin-
ciples followed in construction of the partial dentures are ac-
counted for in detail in the Proceedings of the Finnish Dental
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Association (Suomen Hammasliaidkéariseuran Toimituksia) 1960
by the present authors in ”Studies in Partial Dental Prosthesis. I””.

In June of 1960, that is to say 12—15 months after completion
of the prosthetic treatment, all patients were recalled for re-ex-
amination. Forty-eight (90 %) appeared for this examination.
Four of the six patients who did not appear, contacted the school
and explained why they did not come; one was ill during the re-
examination, one was temporarily away, one could not attend be-
cause of his work, and one informed us that she had had all her
teeth extracted in the meantime. The remaining two patients
could not be contacted.

Twenty-two of the re-examined patients were women and
twenty-six were men. The mean age was 48 years, 46 years being
the mean for the females and 49 years for the males. The distri-
bution by age and sex is given in Table 1.

Table 1

Distribution of re-examined series of patients by age and sex.

Total
Age group Males Females ~

Years

l
no
N=]
-
it
»o
i

9 19

4 5
40—49 10 9 19 40
5059 5 4 9 19
| 60— 6 3 9 19
| Total | 26 ‘ 29 48 100

The 48 re-examined partial dentures were all dento-gingivally
supported, i.e. supported by the teeth by means of occlusal rests,
continuous clasps etc. and by edentulous alveolar ridges through
the saddle base. The specific construction varied slightly with
the individual case. Thirty-two of the dentures were pure free-
end appliances, i.e. without any modifications. The remaining
sixteen dentures were constructed with one or two additional
bounded saddles (Kennedy Class I modifications 1 and 2). The
distribution of the types of dentures and the patients wearing
habits are accounted for in Table 2.
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Table 2
Distribution of partial denture type within the patient material and of
denture wearing habits.

Kennedy Class 1 | Kennedy Class T mod. l}
Dentures | ‘ e = ! I - I Total

worn ! Males . Females Total iMa]es~ Females ‘ Total
N, N N %! N | N |IN %IN %

| | | ! ]

LAl the time 7 7 a0 3 lislsr a7 s
IDay time ... 1 6 7 220 1 ' 2 1 31910 21,
Never ... L7 £ s — 0 — =i — 1o
‘ Total 15 | 17 | 32 |10 11 | 5 |16 100148100

Of the 16 dentures with bounded saddles 12 had one and 4 had
two such saddles. In 12 of these 16 dentures the bounded saddie
replaced one or more lower incisors. This might be the real ex-
planation for the fact that all of the modified partial dentures
were worn, while 34 % of the pure free-end saddle dentures were
nol used hy the patients. Lost incisors are naturally a serious
esthetic disadvantage, and it seems obvious that patients fitted
wilh dentures replacing front teelh have greater patience in
enduring the initial discomforts and thus in getting used 1o the
new appliance than have partial denture patients with all natural
front teeth left.

The distribution of the partial dentures according to the den-
ture materials used is accounted for in Table 3.

Table 3
Distribution of dentures according to type (Kennedy Classification) and
denture material.

. Dentures worn { Dentures not worn
Denture matervial [ - I - .

e T " Total !
Kennedy I°| Kennedy 1™ed I°| Kennedy mod:
[ |

!

Kennedy

CCast cuhult—cln‘mniumj i
cskeleton s acrylic ‘ ‘
i saddle base 18 ‘ 9 10
Clasps  and  bars  in|
wrought alloy; acrylic “

i

dentarce base \ 3

Total | 21 | 16 ‘ 11 ! — L4
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The denture skeletons cast in cobalt-chronium alloy were all
made at a laboratory in Stockholm certified by Austenal, and

thus the alloy used was Austenal Vitallium®. All the skeletal
dentures were constructed so that relining and rebasing could
be carried out. Clasps and bars in wrought alloy (stainless steel
and wrought gold alloy wires) were manufactured in the Umeé
Dental School by skilled technicians. All the acrylic work in the
appliances was done by the same technicians in the laboratory
of the School. The acrylic material Stellon (Amalgamated Dental
Co., London) was used throughout. From a technical point of
view the partial dentures in the present series can therefore be
considered as being equal to those used in routine clinical work
in the Scandinavian countries.

In the present series of cases, the average numbers of remain-
ing teeth in the denture-fitted lower jaw were as follows,

Denture-wearers Non-denture-wearers
Average number of mandibular teeth 6.5 8.0

The teeth examined were divided into three groups, viz. direct
abutment teeth, indirect abutment teeth, and other teeth. The

average numbers of mandibular teeth in these groups were as
follows,

Abutment Indirect abutment Other

teeth teeth teeth
Denture-wearers ........ 2.5 3.1 0.9
Non-denture-wearers ...... 2.1 5.2 0.5

(In the group of non denture-wearers the corresponding classi-
fications of remaining teeth were used although the teeth were
not actually serving as “direct” or “indirect” abutments.)

Methods of investigation

The choice of the methods of investigation, their description
in detail and the conduct of the investigation are fully accounted
for in the aforementioned publication. A short summary will be
given here.

In the present paper the investigation will be restricted to
certain clinical observations which are deemed important to the
clinician.

On the completion of the patient’s treatment the primary ex-
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amination was carried out. The re-examination took place at the
School one year later by the same two observers that carried out
the primary registrations.

In addition to the effect of oral hygiene, special attention was
given to the periodontal tissues. In assessing the condition of
those tissues, tooth mobility, the exposure of the cemento-enamel
junction, the depth of the gingival pocket and the condition of
the gingival margin were considered as being valuable objects
of study. Evaluation of the state of the oral mucosa supporting
and surrounding the denture was also incorporated in the study
as an important observation. Furthermore, obvious carious lesions
on abutiment and other teeth were recorded.

To enable correlation of the findings of tissue changes with
changes in the function of the denture, and to obtain an idea of
the changes in the denture itself, its fit to the supporting tissues,
its oeclusion contaet and articulation, as well as its stability and
retention, were regarded as essential points and thus objects for
examination. In addition, any gross deficiencies such as obvious
deformations, fractures, and breakage were noted.

Record was also made of the patient’s opinions of the comfort
and function of the denture.

The checking of the reliability of the observations through
double determinations proved the errors of the classificalion sys-
tem to be of so small a magnitude, that the data obtained at the
clinical examinations could he deemed sufficiently accurate and
reliable for the purpose of the present investigation.

In the statistical treatment of results recorded, the methods
and formulae accounted for in the paper previously mentioned
have been adopted for the present study also.

Results
The results of the investigation are presented in Tables 4—9
and in Figs. 1 and 2.
Observations on the oral tissues
Mobility of the Teeth (Tuble 4, Fig. 1)
On initial examination, 9—13 per cent of the abutment teeth

and 20 per cent of the indirect abutment teeth were found to he
mobile.
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MOBILITY

0 Abutments 100 0 Indirect abutments 100
per cent . per cent

AN deiorel P22 ] &
U777 Never Y,

0 7N | sednns [0
V7777 Never v 00000 9

soun (PZZ2Z2777RL ] Wearing 7 6o
S [ e [ .

i _% Worse
unchanged

lessened
@-—— a tendency to
mobility
Fig. 1.
Table 4

Distribution of the material according to the trend of ithe change occuring
in the mobility of the teeth after one year.

§ Number | Mobility of teeth {per cent of cases)
S | of teeth

- Abutments ! Indir. abut. lOther teeth

Dentures | 3 e Ve

Sex s | Tl els] T \ |l =] 8lw
worn 5 S0 | 912 @ gl 9] 8¢
2 I 2 « o = | = S &

E|A/InjO] & 2| 8| o & ’ S 2 8¢
=] — | = ] i

Males worn 19 |47 | 5911 21 67 7179 14 100 0
Females worn 18|50 57/21| 10%| 76| 6| 7® | 84| 7| 0| 95 5
Both 37|97|116)32 15° 72| 8| 7' | 83| 10] 0| 97| 3
Males npotworn, 7|15| 33, 6, 0 | 87| 13! 0| 88| 12 0:100] 0
Females notworn| 4| 9| 25— 0| 89| 11| 0| 84/ 16| —| —|—
Both 1124 | 58/ 6/ 0| 87| 13| 0| 86| 14| 0)|100] 0

A = abutment teeth; In = indirect abutments; O = other teeth.

Indices indicates incidence of tendeney to mobility.
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After an observation period of one year an increase of mobile
abutmenl teeth of 15 per cent was noted in the group of patients
wearing their dentures. A tendency towards increased mobility,
without its being pathological, was registered in a further 9 per
cenl of these teeth. In 3 per cent a decrease of mobility was
found.

In the group of patients not wearing their dentures a decrease
of 13 per cent in the incidence of mobile abutment teeth was
found.

For the indirect abutments an increase of mobility of 7 per
cent and a tendency to mobility of 1 per cent was noted as well
as n decrease of mobility in 10 per cent for these teeth. In patients
who did not wear their dentures at all, the increase and decrease
of mobility incidence were 0 and 14 per cent, respectively. As
regards “other teeth” no appreciable changes were registered.

Exposure of cemento-enamel junction (Table 5)
“xposed cemento-enamel junction of the various tooth groups

were found o an extent of 35—52 per cent at the initial examina-

Table 5
Distribution of the muaterial according to the trend of the change occurring
in the exposure of the cemento-enamel junction after one yeur,

? ! \ £ | Number Exposure of cemento-enamel junction
i ! . & ! ) (per cent of cases) ‘
| S| of teeth e i | ‘
i \l)cnturee = | B | Abutments | Indir. abut. | Other tecth |
Sex Lo gl g8lels Bis| =i s,

worn Gl )2 %) 208 % g 21% 3

EININMERE- IR IR I 1N

‘ \giA]“‘()\h[;‘:‘&-\g Z & 2 24

| G \v“\ol:"‘d 28 2.9z

| 4 I =1 & 4 = K ﬁ - ~

| RN R - T

| L .
Males ' worn 1947 590113 21 771, 2 81920 036 64 0
: : . |

| Females |, worn |18]50| 57‘21‘ 18 74i 812874 41 5,90 5,
[ I I : :
! Lo ! ' ; ; :
| Both 37,97/116/32/ 20 [ 75| 5| 16 ' 83 2 [ 16] 81 3
i i ‘ - I : | ; o e
| | . | |

I Males notworn, 7115, 33, 6 7 93| 0 7093 0 011000 0
| Females | notworn. 4 9 25 ~{ 44 56] 0] 2476 0 ‘ — " —

[ [ | i i ; i

l Both 11 | 24! 58[ 621 79 0| 16 | 84]‘ 0| 0100, 0;

A = abutment teeth; In = indirect abutments; O = other teeth.
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tion. A higher incidence was observed for indirect abutment teeth
and “other teeth”.

After the observation period of one year, an increase in the
junction exposure was noted, in denture wearers as well in pa-
tients not wearing their dentures. The increase amounted to
about 20 per cent in abutment teeth and to 16 per cent in indirect
abutment teeth. No significant differences could be found be-
tween the different groups of teeth or between patient groups.

Depth of the gingival pockets (Table 6)

In the various groups of teeth deepened gingival pockets were
found to an extent of 30 per cent. During the observation period
a deepening of the gingival pockets was found at 7 per cent of
the abutment teeth, while shallowing of the pockets occured at
19 per cent of these teeth. In non-denture-wearers, shallowing
was not noted. Instead, a deepening of the pockets at 13 per cent
of the abutment teeth occurred. At the indirect abutment teeth
the changes were few, viz. deepened pockets in 4—5 per cent of
the denture-wearing patients and in 12 per cent of the non-
denture-wearers.

Table 6
Distribution of the material according to the trend of the chuange occurring
in the depth of the gingival pockels after one year.

!

» Depth of gingival pockets
i ‘ z Number (per cent of cases)
| - o | of teeth | ———— IR —— -
! | Abutments | 1ndir. abut. ' Other teeth
; Dentures | © e
| Sex o s | Bl wle| B Lol Bls
: worn S o | st 31 9| S| 2| g w3
| : = 4 = sl ol = = 2l 8] a
« ElA|nmjO] 2 | 21 g| 8l =8| s|2) &
| Z Slgiglglg gl
’ — 5} @] ot =N a —_— &) a
! ‘ _ | \ :
¢ Males worn 18 47| 59/ 11 6 | 69| 23 86| 7| — | 8218
‘ Females worn 19 50\ 57121 8 | 781 14} 2| 95! 4 5| 67:29
, Both 37,97\116{32( 7 | 74|19 4| 90| 5 31721025
{ Males not worn| 7 |15| 33| 6| 13 } 87| 0| 18| 82} O 0]100] ©
Females notworn| 4| 9 25|— 11 | 89| 0| 4| 96| 0 —\ ——
Both 11 24| 58/ 6| 13 | 87| 0] 12| 88; 0O 0 r 100, 0

A;: abutm;ﬂ teeth; In = indirect abutments; O = other teeth.
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Significant differences between the different groups of teeth
could not be established, although a tendency towards higher in-
cidence of pocket deepening appeared with indirect ahutment
{ecelh in non-denture patients.

Chunges in the oral mucosa
ay Gingival margins (Table 7, Fig. 2)

On initial examination the incidence of inflammatory gingival
margins at the abutment teeth amounted to 18—20 per cent. At
indirect abutments the incidence of gingival inflammation wuas
tound to be 35—40 per cent.

At the end of the observation period there was an increase in
inflammatory reaction around the abutment teeth of denture-
wearing patients of 38 per cent, a decrease in 4 per cent. Regard-
ing patients who did not wear lheir appliances, increase and de-
crease both amounted to 4 per cent. The difference between the
two patient groups proved statistically significant.

At indirect abutments increase and decrease in inflamed gin-
gival margins amounted to 26 and 16 per cent respectively in
patients not wearing their dentures.

Table 7
Changes in the inflammalion of gingival margins (per cent).
P Gingival margins inflammation
i ¥ ¢ Number ' f )
! ] (per cent of cases).
; S | of teeth ; i
: o Abutments | Indir. abut. | Other teeth
. . Dentures| S ; = :
Sex TIE8=IT T = T %ot
| worn | § AR - R - S
! r] « g g sl ! g g =8
g AylnjOo! & 2| 8| 512 2gle 2 &
2 SRR EIE- SRR S
1 : E AN 10l SN S0 Al
| i
Males . worn (19 {47 59{11) 66 | 82| 2| 29|39 32| 991 ¢
| ! |
Females | worn 18| 50] 57/21| 50 | 421 8 | 23| 77, 0 C 71 l 24
Both 37| 97116 32| 58 | 37| 5 | 26| 58| 16 | 6 7816
P _ A o - T .
| | | | |
Males | motworn| 715 33/ 6 7 87| 7| 3|67 30, 010010
i Females | notworn| 4| 9| 25— 0100 0| 24| 56 20  —|— —
Both 11 /24| 58{ 6/ 4 | 92| 4 | 12 62 26 | 0 100 0,

A = abutment teeth; In = indirect abutments; O == other teeth.
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INFLAMMATION OF GINGIVAL MARGIN
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Fig. 2

b) KEdentulous areas (Table 8)

At the initial examination of the edentulous ridges the mucous
membranes were found clinically normal throughout. After the
one year observation period 14 per cent of the 94 saddle areas in
denture wearers showed inflammatory reactions, whereas no in-
flainmations could be found in non-denture-wearers.

Table 8
Changes of the inflammation of saddle-areas under dentures (per cent).
‘ Edentulous ridges
| - - i R
Denture ‘ e ol 8 T 2 =
wearing Sex fé g é 2 E %D %
habits 5 58| E 5 2
Z Z 8 a “
- =}
Wearing Males 19 54 11 89 0
dentures Females 18 40 18 82 0
Both 37 94 14 86 0
Not wearing Males 7 14 0 100
dentures Females 4 8 0 100
Both 11 22 0 100 0
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Occlusion and articulation (Table Y)

Central habitual occlusion and articulation could be considered
to be good in all the cases at the initial examination. At the end
of the observation period a deterioration of occlusal contacts was
observed in 16 per cent and of articulation contacts in no less
than 70 per cent of the cases.

Table 9
Changes of habitual centric ocelusion and arliculation balance, in denfure
wearers (per cent).

| . . Cd
| i Contacts in habi- |
! i
|
]

: . Contacts in lateral
tual centric

: Sex : Number occlusion ‘ movements

‘ I of cases : T : T

‘ ; Deteri- No I Deteri- No

1 % © orated change I orated | change

| |

| Males | 19 16 8 84 16

Females \ 18 '; 17 | 83 ‘ 56 11
Both 37 16 84 | 70 30

Discussion

In the present patient material it is obvious thal selection bias
was not present. The allendance al the re-examinalion was high
(90 <2, and those not attending gave good reasons for being
absent.

All the patients in the present series enjoyed good general
health, as judged from their case histories and the findings on
bolh examinations. A general medical examination had, how-
ever, not been arranged for these patients.

The individual periodontal tolerance to forces can obviously
not be taken into consideration, as no accurate method of evalua-
ting foree-tolerance has been developed. The same can be said
for tissue endurance at differenl ages. However, as the age dis-
tribution is within definife limits, the authors are of the opinion
that its effect is of minor importance in evaluating the results
of this invesligation. Instead, the material is divided according
to sex, as it has been shown that women are more sensifive than
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men with respect to inflammatory reactions of the mucosa (Kutz-
leb 1957).

In assessing the results, the increase in mobility of the abut-
ment teeth is probably the most interesting phenomenon, and it
is of great clinical importanece. In denture-wearers the increase
of mobile abutment teeth was comparatively great considering
the short observation time of one year. It seems obvious that the
mobility increase is caused by the forces introduced through the
dentures. In patients not wearing their partial dentures, the
“abutment teeth” did not show any mobility increase in spite
of the fact that they are subject to more than normal masticatory
forces, being the most distal ones in the reduced tooth arch. Of
indirect abutment teeth both an increase and decrease of mobility
were registered. It is, of course, possible that the forces on these
teeth vary with the various designs of the dentures, but it must
be remembered that this group of teeth includes a great many
lower incisors that already at the initial examination had a pre-
valence of increased mobility of 20 per cent.

The abutment teeth were all canines or premolars. The ten-
dency to increased mobility was higher with premolars than with
canines. This might be due to the fact that the force on the pre-
molars can be higher because of the occlusal rests. In addition
to this, the larger root area of the canines may be considered of
importance for better withstanding the forces.

In the present patient material no differences could be de-
monstrated in the depth of the gingival pockets or the expesure
of the cemento-enamel junction during the observation period or
between denture-wearers and non-denture-wearers. In connec-
tion with wearing dentures the problem of understanding such
results is a rather complex one. An inflammatory reaction caused
by the denture may produce swelling of the gingival margin
deepening the pocket even though a patholegic reaction in the
fundus part of the gingival pocket is lacking. On the other hand,
the denture may press the margin in an apical direction and thus
shallow the pocket, although the pocket tissue at its fundus may
be pathologically changed. This makes it difficult to evaluate
the findings unless the changes are distinct and in the same
direction. This was not the case in this series of observations.
In this connection attention should be paid to the animal experi-
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nients showing that increased tooth mobility does not necessarily
presuppose gingival changes (Kronfeld 1940, Wentz et al. 1958).

The increase of a marginal inflammatory reaction in denture
wearers is (uite apparent in the present material. One cause for
this may be deficient oral hygiene. In this respect the material is
inhomogeneous, in that good oral hygiene was found in only 30
per cent of the male patients, while 75 per cent of the female
patients kept up their oral hygiene. The importance of good
hygiene for the status of the mucous membrane has been proved
by Loodal et al. (1959) and Schei ef al. (1959) among others.
To this may be added the fact that some of the teeth in our pa-
tient material were crowned. It has been shown by Waerhaug
(1954) and by Koivumaa et al. (1959, 1960) that marginal in-
flammatory changes are not infrequent in connection with crown
restorations.

By grouping the abutment teeth according to the status of oral
hygiene and to the type of crowns, it was found that inflamma-
tory gingival reactions appeared more frequently with deficient
oral hygiene and artificially crowned teeth. In those cases the
increase was 84 per cent in denture ‘wearers. Even with good
oral hygiene the crowned abutment teeth had an inflammatory
increase as high as 64 per cent. Corresponding figures for abut-
ment teeth with natural crowns were 74 and 54 per cent, respec-
tively. This demonstrates the important role of oral hygiene in
keeping the inflammatory reaction down and the possible risk
of marginal changes with artificial crowning. On the other hand
this risk must be put in relation to the great risk of carious
lesions at the uncrowned abutinent teeth. The present results,
however, still indicate a high tendency to inflammatory reac-
tions at teeth used as abutments for partial dentures.

Marginal inflammatory changes at indirect abutment teeth, to
a high degree present in our material, may partly be due to the
fact that they mainly consisted of incisors, on which calculus
frequently forms. Similar changes were found at other non-con-
tacting teeth as well.

Inflammatory reactions of the mucous membrane under the
saddles appeared to a small extent. It is also likely that resorp-
tive processes had taken place. This is indicated by the great
decrease of articulation contacts and also of decrease in occlusion
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contacts. Contact at articulating movements remained only in 30
per cent of the cases during the short observation time of one
year. It should be pointed out, however, that the highest differ-
ence (8 %) in the double determinations appeared at this re-
gistration. In spite of that, the observation results indicate that
resorption is the main factor in losing contact at articulation.

During the observation period three clasps and two lingual
continuous clasps broke. One denture was relined and one was
remade. Some of the patients not wearing their dentures com-
plained of irritation in the saddle areas and a few of bad reten-
tion. Half of them did not give any reason for not having worn
their dentures. The denture wearers were all happy about their
dentures and had not noticed any changes whatsoever during
the observation time.

Conclusions

On the basis of the findings in this study, the authors con-
sider themselves justified in expressing the following opinion:

Dento-gingivally supported partial dentures may cause changes
at the abutment teeth in such a way that marginal inflammatory
reactions and mobility increase. The inflammations are more
frequent with deficient oral hygiene, and crowning of the abut-
ment teeth may increase this reaction. At indirect abutments
such changes can also appear but seem to be less frequent.

Under the denture saddles resorption takes place which after
a short time impairs the articulation.

The patients do not seem to be aware of the changes or do not
notice them during the first year of wearing the abovementioned
types of dentures.

Tissues changes at abutment teeth of mandibular “Kennedy
Class I"” cases proved more frequent and severe than at abutment
teeth of the more heterogeneous material published in Study I.

The investigation does not give any indication of future
changes. The question whether these changes continue without
stopping or whether they reach a certain level after a certain
period of time, after which they slow down or the condition
stabilizes, is a very important one. It is the intention of the
authors to follow the patient material here dealt with for several

20 — Acta odont. scand. Vol. 19
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years in order to obtain further data that might help to answer
to these questions.

SUMMARY

In order to evaluate the effect on the oral tissues of dento-
gingivally supported mandibular partial dentures (Kennedy
Class 1), the authors made a study of 54 partial denture cases
during a specified period of time. 48 of the patients appeared for
re-examination one year subsequent to the original examination
and prosthetic treatment.

Of the patients re-examined 22 were women and 26 men. The
mean age was 48 years. All the patients had been fitted with a
full upper and a partial lower denture. Eleven of them did not
wear their mandibular dentures.

The study was restricted to certain clinical observations
deemed to be important. Apart from oral hygiene, special atlen-
tion was devoted to the periodontal tissues. In assessing the con-
dition of these tissues, the mobility of the teeth, the exposure of
the cemento-enamel junction, the depth of the gingival pockets,
and the condition of the gingival margins were considered valu-
able objects of investigation. An estimation of the state of the
oral mucosa supporting and surrounding the dentures was also
made.

The changes in the function of the denture, its occlusion con-
tacts and articulation were regarded as essential points and hence
subjected to examination.

Records were also kept of the opinions expressed by the pa-
tients as to the comfort and the function of their dentures.

All registrations of the above factors were made at the time
ol the fitting of the dentures, and once again aboult one year
later, by two observers making separate examinations in accord-
ance with detailed instructions.

An estimation of the reliability of the observations showed
that the results obtained were sufficiently accurate and reliable
for the purpose of the present study.

The results of the investigation are summarized in the Con-
clusions.
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RESUME
ETUDES SUR LA PROTHESE PARTIELLE 11

Etude sur les appareils partiels du maxillaire inférieur avec doubles selles en
extension.

Dans le but d’évaluer I'action sur les tissus buccaux des ap-
pareils de prothése partielle du maxillaire inférieur a appui gin-
givo-dentaire, les auteurs ont examiné 53 cas de prothése partielle
pendant une période déterminée. 48 des patients se sont présentés
a4 un examen complémentaire un an aprés I'examen du début et
le traitement prothétique.

Parmi ce patients ayant subi I’examen complémentaire, il y
avait 22 femmes et 26 hommes. L’dge moyen était de 48 ans.
Tous les patients avaient recu un appareil complet.du haut et un
appareil partiel du bas. Douze d’entre eux ne portaient pas I'ap-
pareil du bas.

B}

L’étude s’est limitée a certaines observations cliniques jugées
importantes. En dehors de I’hygiéne buccale, 'attention a en
particulier été portée sur les tissus périodontaux. Pour I'évalua-
tion de 1’état de ces tissus, I’examen de la mobilité des dents du
dénudement de la jonction émail-cément, de la profondeur du
cul-de-sac gingival et de 1’état du liseré gingival a été considére
comine précieux. Une estimation de I’état de la muqueuse buec-
cale supportant et entourant les appareils a aussi été incluse
dans cette étude.

Les changements dans le fonctionnement de I'appareil lui-
méme, ses contacts d’occlusion et d’articulation ont été consi-
dérés comme des points essentiels et devant étre examinds.

On a aussi enregistré les opinions exprimées par les patients
sur le fonctionnement et le confort des appareils.

L’enregistrement de tous les facteurs ci-dessus a été fait au
moment de P'appareillage et de nouveau 4 peu pres un an plus
tard par deux observateurs faisant leurs examens séparément
suivant des instructions détaillées.

Une estimation de la sécurité des observations a montré que
les résultats obtenus étaient suffisamment précis et stirs pour
servir 4 la présente étude.

Les résultats de cette étude sont résumés dans les conclusions.
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ZUSAMMENFASSUNG
UNTERSUCHUNGEN UBER PARTIELLE PROTHESEN II.
Die dento-gingival gestiitzen partiellen Freiendprothesen im Unterkiefer.

Um Aufschliisse u.a. iiber mogliche Verinderungen des Ge-
bisses im Zusammenhang nit denlo-gingival gestitzten partiellen
Unterkiefer - - Freiendprothesen (Kennedy — Klasse I) zu er-
lalten, wurde eine longitudinale klinische Untersuchung durch-
gefiihrt.

Das Patientenmaterial bestand aus 53 Fillen mit totalen Pro-
thesen im Oberkietfer und partiellen Freiendprothesen im Unter-
kieler, die im Zahnérztlichen Institut in Umed behandelt worden
waren. Die primire Untersuchung erfolgle im Zusammenhang
mit der Behandlung. 12-—15 Monate spiter wurden die Patienten
zu einer neuen Unlersuchung bestellt. 48 (91 9 ) der 53 Patienten
haben der Aufforderung Folge geleistet, u.zw. 22 Frauen und 26
Minner. Das mittlere Alter derselben war 48 Jahre.

37 der erschienenen Patienten trugen ihre Unterkieferprothe-
sen, withrend die iibrigen 11 aus verschiedenen Grinden ihre
Partialprothesen wihrend der Beobachtungszeil nicht angewen-
det hatten. In diesen Fillen handelte es sich ausschliesslich um
reine Freiendprothesen, d.h. ohne Frontzahnersatz.

Die registrierten Beobachtungen iiber eingetretene Gewebsver-
dnderungen und die Funktion der Prothesen lassen sich folgen-
dermassen zusammenfassen:

Dento-gingival gestiilzte Freiendprothesen im Unterkiefer ver-
ursachen eine verhohte Frequenz von Beweglichkeit der Stiilz-
zihne und marginale Entziindungen an denselben. Erhohte Fre-
quenz von Entziindungen tritt im Zusammenhang mit schlechler
Mundhygiene auf, sowie bei kiinstlichen Kronen. Die Frequenz
der genannten Verdnderungen weist eine steigende Tendenz auch
bei indirekten Stiitzzéhnen auf.

Unter den Freiendsétteln der Partialprothesen tritt wuahr-
scheinlich eine Resorption ein, die sich u.a. als bedeutliche Ver-
schlechterung von Artikulationskontakten aussert.

Die Prothesentriger waren hauptsichlich positiv zu der Be-
handlung eingestellt. Die Mehrzahl derselben empfand eine Ver-
besserung des Kauvermogens. Diese Patienten waren sich jedoch

s
ts
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nicht der Gewebsverdnderungen, die wiahrend der Observations-
zeit aufgetreten waren, bewusst.

Die Untersuchung gibt keinen Anhalt zur Beurleilung ob die
beobachteten Veridnderungen fortschreiten werden oder ob nach
einer gewisser Zeit eine Stabilisierung zu erwarten ist. Um diese
Frage cingehender zu klaren, sind weitere Untersuchungen von
diesem Patientenmaterial geplant.
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