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STUDIES IN PARTIAL DENTAL PROSTHESIS. I1 
AN INVESTIGATION OF MANDIBULAR PARTIAL DEN- 
TURES WITH DOUBLE EXTENSION SADDLES::- 

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 rnasticatory stresses on the denture be- 
tween the two supporting tissue structures, the tooth with its 
periodontal structures and the edentulous area. The periodontiuin 
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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(HiltIehrrrnd 1937, 1956; Kronfc1t-l 1931,1940; Orhrrn 1028, nhtrsknr 
d- Orbun 11155, WenIz  of r t l .  1958). The :iIveoI:ir bone is considercti 
to  be able to withstand stress iiiore easily in  the form of  tension 

The  inevitable difference in resilience hetween the iii~icosa 

covering the etlentulous a1veol:ir ridge and the periodont:il struc- 
tures of the teeth is  the ni:iin prohlein, a n d  will cause the  dento- 
giiigi\:illy supported denture to rotate around :in axis through 
ihc liindiiiosl occ1us:~l rests when stress is  placed upon the sndtlle 
p r t s ,  Such :I rotation may induce utifavour~rhle 1iorizont:d ;ind 
sticering forces on the abutment teeth. 

'L'he dental literature presents :I rich variety of construction4 
of partial deniures. M:iny authors to solve the probleiii of 
stress distrihution due to  the  said tl rence in resilience of the 
:rhovci~ientioncd tissues. According to  their opinions, these a i i -  

Il iors can grossly he divided into two groups, liz. 
( 1 ) Ihose who prefer ;I rigid connection between the I-etenti\c 

eicincnts :inti the saddles : i n d  

( 2  ) those who prefer stress-breaking connection hetween the tno  
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t1i:rn :is pressL1re. 

parts ,  
r .  I h e  :1tlvoc:ites of  the r X :ippliance hold the view that t h i 4  

type of dentures 1ualte.; 1" )le :I 1)ro:der tlistrihution of strc4sc\ 
tipon t h e  denture onto reinuiiiing teeth :ind edentulous ridges. 
lC\pcriiiient:il studies h:ive proved that  :I more even clistrihution 
of horizont:rl force4 on the 1i:itural teeth can he obtained through 
[he tise of :I\ many of the teeth :is possihlc :IS direct or  indirect 
:ihu t ineiihs and through keeping the coiinection rigid bet\\ eeii 
i e l e n t i w  and s:itldle parts. (Freclicttr  1!)56, Kuires J 956, 1958; 
1l'/'iJ~ht1l.!9 195fi 1. 

'lie foIlo\vers of the stress-breaking theory c.l:iini that  there 
is necessity of :i stress-bre;iking device between the ret:iining elc- 
inenis ;ind the  s:iddles due l o  the difference in couipressibility 
of the  supporting tissues under stress. A device of such tlrhsign 
csoiiij)ensutiIig for the difference is tha t  of Sfciger,  1952. A re- 
4ilient connection would :illow for the swtldlcq to  sink when under 
load without unfavourahle forcts  on the abutment teeth. Sevci~ i l  
c*oiiiplicated types o f  construction with resilient joints ha\ e hecn 
j)roposeed by Swiss schools (e.g. Miilkr 1948, Birrgyi-Elhrechf 1051, 
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Sfeiger 1952), while others prefer more simple types of resilient 
connections (Hirschtr i t t  1957, Jones 1952, Neil1 1958, W i l s o n  
1955). 

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

In spite of the iiiany suggestions to  solve the problenis 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 reiliain to be published. 

Those few clinical longitudinal and follow-up investigations 
that present inaterial and iiie thods of investigation correctly, give 
evidence of local tissue injury following wearing of partial den- 
tures. Mostly the periodontal tissues are  trauiiiatized, and the 
changes can mainly be seen as  gingival inf1:immations and re- 
traction of the gingiva, but also as increased mobility of abutment 
teeth (Anderson  k Lnmniie  1052, Koiuiimacx 1956, Reichenbach 
& Kirchner 1952, Wannenmcxcher 1054). Inflaininatory reactions 
of the niucosa supporting the denture base a s  well as resorptive 
changes of the edentulous alveo1:ir ridge are fairly often seen 
(Koinumaa,  1956). Carious lesions of the tooth surfaces in con- 
tact with the dentures are not uncoilinion. 

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 
daninging effect from inore complicated dento-gingiwlly sup- 
ported partial dentures, although factual data are lacking. 

In  a longitudinal investigation of dento-gingiyally supported 
partial dentures, the present aulhors (Ko ivumaa ,  Hedegdrd, 
Curlsson 1960) observed, however, that  fairly extensive local tis- 
sue injuries appear already after so short an  observation period 
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:is one year. The 108 prti:iI dentures obseryed represent wrious 
t y y s  of tlento-ging,iv:illy supported design. From this point of 
vieu the riiaterial c:in he considered fairly heterogeneous :ind thcl 
inwctigation should therefore be looked upon :IS an extensive 
pilot study with the :iiiii of searching inforin:ition about types and 
location of tissue changes associated with the denture. Many f:ic- 
tor\ could not he systeni:itic:illy accounted for in  the aboveillen- 
tioned report, such as the influence of various denture designs,, 
of [ h e  nuinber of  reniaining teeth, the classification :Iccording 
l o  Kennedy etc. It w ~ ) u l d  therefore be of interest to :innlgse a 

iiiore lioniogeneous ni:iterial in order to find out if definite 
inforiiiation could he obtained, a s  in the former niateri:il the 
heterogeneity iiiiglit have iiiaslied the irifluerice of factors of iiii- 
poit:ince. A s  dentures of the double free-end type present the  
iiiost difficult problems, :I closer study of a patient inateri:il con- 
sisling solely of such cases would be of interest. 

'Hie d:it;i in our original study comprises :I fairly large number 
of cast's fitted with iu:indihular partial dentures o f  the double 
exlenqion saddle type (Kennedy Class I with or without niodi- 
fic;itions 1. hlost of' the111 were nlso fitted with full iiiaxil1;iry 
dentures during the same period of treatment. As these cases 
fittctl with full upper :ind partial lower dentures ~- form :in 
houiogencous group fro111 the point of  view of partial denture 
design :IS well as 1ii:isticntory stresses and original occlusion and 
:irticul:rtion contact, they form :in itleal group for further m a -  
lyses. The present paper accounts for the latter study nialcrinl. 

PIiESENT STUDY 

inaterial 

The patient material for the present study consists of 54 per- 
sons in  good health, who had been provided with full inaxil1:iry 
rlentures arid niandibulnr partial dentures of the donhle exten- 
sion type at the Royal School of Dentistry, Ume& Sweden, during 
the  period March to June  1059. 

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 (Suoiiien Haiiimaslaakariseuran Toiiiiitultsin) 1960 
by the present authors in ”Studies in Partial Dental Prosthesis. I”. 

In June of 1960, that is to say 12-15 months after coiiipletion 
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 coiiie; one was ill during the re- 
examination, one was temporarily away, one could not attend be- 
c:iuse 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. 

I 
-29 1 1 

30-39 4 
40-49 10 

1 60- 6 
1 50-59 5 

1 Total I 26 

Table 1 

Distribution of re-examined series of pcitients by age cind sex. 

1 2 4 
5 9 19 
9 19 4 0 
4 9 19 

19 3 
9 l  

22 I 48 I 100 

The 48 re-examined partial dentures were all dento-gingivally 
supported, i.e. supported by the teeth by ineans 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 niodifications. 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 .  



O f  the I 6  dentures with lmunded sntldles 12 had one a ~ i t l  4 h:id 
t m o  such sucldles. In 12  of these l t i  dentures the h u n t l e d  s:ttldlc 
repl:rced one or  inore lower incisors. This might be the i m i l  ex- 
Iil:tn:ition f o r  the f:ict that  a11 of  the  niodifietl p r t i u l  dent lire\ 
m c ~ e  \vorn, while 34 5;  of the pure free-end saddle dentures were 
not u s e d  hy thc patients. Lost incisors are Ii:itur:rlly a serious 
c s 111 e t i c ti  i s a d  w n  t ;I ge, :I nd i t seein s obvious t h n t p i  tie n t  s 1 it t ct 1 
\villi clcntures repI:icing front teeth have greater yatienct. i n  
i>ntluring the initial tliscoiiiforts and thus  in getting used l o  the 
new :tppli:tnce th:m have partin1 denture patients with a11 natural  
front teeth left. 

'I'hc tlislribution of the  pa r t id  dentures :iccording to  the tlen- 
ture  1n:iteri:ils used is accounted for in Tahle 3 .  
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The denture skeletons cast in cobalt-chroniuin alloy were all 
made at a laboratory in Stockholm certified by Austenal, and 
thus the alloy used was Austenal Vitalliuni@. All the slceletnl 
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 Uirieh 
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 (Ainalgamated 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 Noii-denture-\~earers 
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 iiiandibular 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 :IS ”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 siiiniiiary will be 
given here. 

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

On the completion of the patient’s treatment the primary ex- 
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ainination was carried out. The re-examination took place at  the 
School one year later by the saiiie two observers that carried out 
tlie priIn:iry registrations. 

In addition to the effect of oral hygiene, special attention \KI> 

given to the periodontal tissues. 111 assessing the condition o f  
t how tissues, tooth inobility, the exposure of the ceinento-eri:iiiiel 
junclion, l h e  depth of the gingival pocket and the condition of 
the  giugival iwirgin were considered as being valuable ohjec.14 
of study. Ev:iluation of the state of the oral i!iucos:i supporting 
:iud surrountliiig the denture was also incorporated in the study 
:I\ xi iiiiportaiit observation. Furthermore, obvious carious lesion\ 
~ I I  ahutinent and other teeth were recorded. 

To enable correl:i tion of the findings of tissue changes with 
clianges in tlie function of the denture, and to obtain an ide:i o f  
the changes in the denture itself, its fit to the supporting tissues, 
its occlusion contact and articulation, :IS well :+s its stability and 
retention, were regarded as essential points and thus objects for 
ex:iiiiin:ition. I n  addition, any gross deficiencies such as obvious 
d(.foriiiatioiis, fractures, and breakage were noted. 

Record w ~ i s  also iiintle of the patient's opinions o f  the coinfort 
and function of the denture. 

'Hie checking of  the reliability of  the observations through 
double deteriiiinations proved the errors of the classificalioii sys- 
teni  t o  he of so soinll a in:ignitude, that the data obtained :it the 
clinic;il cx;iuiin:itions could be deemed sufficiently accurate arid 
i~ l i : ib l e  f o r  the purpose o f  the present investigation. 

I n  the statistical treatment o f  results recorded, the methods 
:ind f o i ~ i i i u l a e  accounted for in the paper previously inentionetl 
lial e heen :idopted for the present study also. 

Results 

The results o f  the investigation :we presented in Tables 4-- !4 
:ind in Figs. 1 and 2. 

O h s e r ~ i ( i f i o n s  o n  t h e  o r a l  t i s s u e . \  

Mobi l i ty  of the T e e t h  Il'trble 4,  F i g .  1 )  

On initid exainination, $1-13 per cent of the abutment teeth 
and 20 per cent of the indirect :tbutnieiit teeth were fount1 to he 
Inobi le. 
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M O B I L I T Y  

,, A b u t m e n t s  100 ,, I n d i r e c t  a b u t m e n t s  100 " U 
ent ent 

d W e a r i n g  
d e n t u r e s  

N e v e r  
d 

W e a r i n g  
d e n t u r e s  

N e v e r  

B o t h  d e n t u r e s  W e a r i n g  B o t h  
N e v e r  s e x e s  

9 
s e x e s  

Worse 
unchanged 
lessened 

Fig. 1. 

Table 4 

Distribution of the ninferial according to fhe  trend of the change occuring 
in the m o b i l i t y  of the teeth after one year.  

Sex 

Males worn 19 

Females 1 worn ~ 18 

1 37 Both 
~~ .~ 

Males notworn 7 

Females not worn 4 

Both 11 

Number 1 Mobility of teeth (per cent of cases) 1 
of teeth I Abutments 1 Indir. abnt. ~ _ _  

'c 

59 11 211' 

57 21 lo8  

116 32,  15' 

33 6 0 

25 0 

58 6 0 

~~ 

- 

z 
2 
2 

ba 
E 
c 

3 

ti7 

76 

72 

- 

- 

87 

89  

87 
- 

A = abutment teeth; In = indirect abutments; 0 = other teeth. 

Indices indicates incidence of tendeney to mobility. 
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After :in observation period of one year :in increase of mobile 
:ibiitiiient teeth of 15 per cent W L I S  noted in  the group of p:ltients 
wearing their dentures. A tendency towards increased mobility, 
xvithout its being pathological, was registered in a further 9 per 
cenf of these teeth. In 3 per cent a decrease of mobility w:i\ 
found. 

In  the group of patients not wearing their dentures a decrease 
o f  13 per cent in the incidence of mobile :tbutment teeth  is 

f ( )I1 l l t l  . 
For the indirect abutnients :in iiicrease of iiiobility of '7 pcr 

cent and a teridcncy to niobility of 1 per cent w a s  noted us -\veil 
:IS :I decrease of niobility in 10 per cent for these teeth. In pntients 
who did riot \ve:rr their dentures :it :ill, the increase and decrease 
o f  iiiohility incidence were 0 and 14 per cent, respectively. A \  
1 eg:irds "other teeth" 110 :ippreci:ible changes were registered. 

E t p c ~ ~ i i r ~  of cemrnln-enciniel j i incfion ( l ( ib1e  5) 

I.:sposcd ceinento-e~iuinel junction of the vnrious tooth g r o u p  
wcre found to :in extent of  35- 52 per cent :it the initial ex:iniin:i- 

SCX 

j h t i 1  
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tion. A higher incidence was observed for indirect abutment teeth 
and "other teeth". 

After the observation period of one year, a n  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. 

17 59 

50, ~ 57 

~ ( 1 1 6  ~- 

15 33 

9 25 

21 58 

Depth of the gingionl 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 a t  
19 per cent of these teeth. In  non-denture-wearers, shallowing 
was not noted. Instead, a deepening of the pockets a t  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. 

1 

2 

3' 

- 

Table 6 
Ilistribution of the mcrleritrl nccordiny to the trend of f h e  change occiirring 

in the depth of the gingiucil  pockefa after one yetrr. 

worn 

worn 

Sex 

I t  
1: 

Males 

j Females 

Females notworn 

Both 

2 

1 

Depth of gingival pockets 

I '  I 

6 69 23 7 86 7 

8 I 7 8  1.1 21 951 4 

I 
13 87 0 18 82 0 

1 1  89 0 4 9G 0 

13 87 0 12 88 0 

9 = abutment teeth: In = indirect abutments; 0 = other teeth. 
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Significant tliffererices between the different groups of teeth 
could not he established, :ilthough 21 tendency towards higher in- 
cidence of pocket deepening :ippe:ired with indirect ahutinent 
t CT 111 i t i  iion-den tiire patients. 

Cli t inyc~s  in t h e  orcil mic;oscc 

.I I (i in<giim/ n i t rry ins  i 7 t r h l r  7, F l y .  2 )  

0 i i  in i t i:i I ex:\ mi 11 :it io t i  the incidence of in f l :t nil  11 a t  org gin g i \ ;I I 
iiiargiris ;it the  :ibutinent teeth :rinounted to  18- 20 per cent. A1 
indirect :ibutinents the incidence of gingival infl:ilnin:ition 11 :IS 

foi int l  to be 35 --40 per cent. 
At t he  end of the observation period there was :in incre:ise in  

infIaiiiiii:itory reaction : iround the :iX)utiiient teeth of denlure-  
wcaring patients of 58 per cent, :I decre:ise in  4 per cent. Regard- 
ing p:itieuts who did not wear [heir appliances, increase :ind de- 
cre:iw both amounted to 3- per cent. The difference hetween the 
two patient groups pro’ed stntisticnlly signific:int. 

At indirect :ibutiiients increase :ind decrease in  inf1:iined gin- 
gival margins :iiiiounted to  26 :ind 16 per cent respecti\ely i n  
patients no t  wearing their dentures. 

Ijentures % 
worn fi  

i n ”  

I 

Males 1 worii 119 
Females worn 18 

I 

Iloth ~ :17 
~ - ~ 

I 

Males , notworn 7 

[:emales not worn 4 

lkjt l l  1 1  
- ~ ~ 

Number 1 (iingival margins inflammation I 
of teeth -- - -~ ~~ 

I (per cent of casc 

Abutments 1 Intlir. abut. 
___ - 

.A = al~ulment teeth; In = indirect abutments; 0 = other teeth. 
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- 
a, 
DD 

2: 
3 

5 

89 

82 

86 
~ _ _  

100 
100 

100 

INFLAMMATION OF GINGIVAL MARGIN 

A b u t m e n t s  100 I n d i r e c t  a b u t m e n t s  100 
0 per cent per cent 

W e a r i n g  
d e n t u r e s  

N e v e r  
cf 

2 
E 

z s  

0 

0 

0 

0 

0 

0 

W e a r i n g  
d e n t u r e s  Q N e v e r  

B o t h  W e a r i n g  
d e n t u r e s  B o t h  

s e x e s  s e x e s  
N e v e r  

habits 

Worse 
unchanged 
lessened 

Wearing 1 Males 
dentures Females 

~ Both 

Not wearing Males 
dentures Females 1 Both 

Fig. 2.  

19 54 11 

18 40 18 

37 94 14 

7 14 0 

* 8  0 

11 22 0 

h)  Bdentuloccs trrecrs (Tcrble 8) 

At the initial exaniination of the edentulous ridges the inucous 
nieiiibranes were found clinically normal throughout. After the 
one year observation period 14 per cent of the 94 saddle areas in 
denture wearers showed inflanimntory reactions, whereas no in- 
flammations could be found in non-denture-wearers. 

Table 8 
Changes of the inflamniation of saddle-aretrs iinder dentures (per  cent ) .  

I 1 Denture 
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Central hahitunl occlusion and :irticulntion could be consideretl 
to be good in :ill the  c:ises :it the initi:tI exaiuiiiation. A t  the end 
oC the observation period :I deterioration of occlus:il cont‘i ‘ c a t  4 \v:i4 

ohscrved in 16 per cent :ind of articulation contacts in no  l e \ u  
th:m 70 per cent of the cases. 

I Contacts in  Iiabi- I 

tual  centric Contacts in  I:rtci’ul 

Discussion 

111 t h e  present patient in:iteri:il i t  is oh\ious I l ia1  selection 
\\:I\ not present. ?‘he :itlentlance at  the re-e~:iit1iii~i~ioii TWS high 
(90 ) ,  anti those not :itteiidiiig gave good reitsons for being 
: lhs<~ll  t. 

Al l  the. ~):itic.nts in thc  present series en,joyed good gc.nc.i.:il 
l i t . : i l l l i ,  :I\ j iitlgetl froiii their case hi4tories arid the fiiidiiig\ on 
both e\:iinin:itions. A gener:il iiietlical exaiitin:ition had, l ion- 
t’\ er, not bcen tirrmged for tlicse 1):itients. 

The  indivitlunl periotloii t:il to1cr:rnce to forces c x i  o h  ioii4iy 

not he t : i I ~ e i i  inlo consideration, :is no accurate inethotl of cv:iiu:i- 
ling torcc-toler:ince h i s  hren tlc\elopetl. The s;iiiie can hc said 
t o r  tiwtie endurance :it different :iges. However, :IS the age tli+ 
trihution is within definite liiiiits, the ;iutliors are  of the opinioii 
that i f 4  effect is of iiiinor iinportnnce in  evduat ing the re\ults 
o f  t h i y  in\esliga tion. Instead, t he  inaterial is divided xcoiding  
l o  sex, a s  i t  has  been showii that  \1oiiie11 are more sensitive 1 h : i r i  
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men with respect to  inflaiiiiiiatory reactions of the niucosa (Kz i t z -  
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 importance. In  denture-wearers the increase 
of mobile abutment teeth was coiiiparatively 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 noritial iiiasticatory 
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 i t  iuust 
be remembered that this group of teeth includes a great inany 
lower incisors that already a t  the initial examination had a pre- 
valence of increased iiiobility 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 iiiight be due to the fact that the force on the pre- 
molars can be higher because of the occlusnl rests. In  addition 
to this, the larger root are:i of the canines ~iiny 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 exposure 
of the ceniento-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 coinplex one. An inflarn~ii:~tory reaction caused 
by the denture may produce swelling of the gingival iiiargiri 
deepening the pocket even though a pathologic reaction in the 
fundus part of the gingival pocket is lacking. On the other hand, 
the denture may press the iiiargin in  an  apical direction and thus 
shallow the pocket, although the pocket tissue a t  its fuiidus may 
be pathologically changed. This iiiakes i t  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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iiieii ts showing that increased tooth mobility does not nece 
presuppose gingival changes (Kronfe ld  1940, W e n t z  cf tr l .  l ! )M) .  

The increase of :I niarginal inflamniatory reaction in denture 
wearers is quite apparent in the present inateriul. One c:iust' for 
this niay be deficient oral hygiene. In this respect the m:iteri:il is 
inlioiiiogcneous, in that good oral hygiene was found in only 30 
1)er cent of the ui:ile patients, while 75 per cent of the feriiale 
patients kept up their oral hygiene. The iinport:ince of good 
hygiene for the status of the inucous nienihrane has been proved 
by Liiodrrl ef r rZ .  ( 1959) nnd Schei ef r t l .  (1959) among others. 
To this in:\y be added the fact that soiiie of the teeth in o u r  pa- 
tient ~ii:iteri:il were crowned. It has  been showii by Wtrc.rhcrrr!l 
( 1!)54) ant1 by Koiuiznicrcr e t  d .  (1959, 1060) that 1n:irgin:il in- 
flniiim:itory clxinges are not infrequent in connection with crown 
restor:itions. 

By grouping the abutiiient teeth according to the status of oral 
hygiene and to the type of crowns, it was found that inflaniinn- 
tory gingival reactions appeared inore frequently with deficient 
o r a l  hygiene and artifici:illy crowned teeth. In those caws the 
increase was 84 per cent in denture wearers. Even with good 
oral hygiene the crowned abutment teeth had an inflariiiiiatory 
increase as  high ;is 64 per cent. Corresponding figures for :ihut- 
iiient teeth with mi turd  crowns were 74 and .54 per cent, respec- 
tively. This demonstrates the iinportant role o f  oral hygiene in 
keeping the inflainniatory reaction down and the possible risk 
of inai.gina1 chmges with artificial crowning. On the other 1i:intl 
this risk must be put in relation to the great risk of  carious 
lesions at  the uncrowned abutment teeth. The present results, 
however, still indicate a high tendency to infl:irn~ii:itory reac- 
tions at  teeth used as ahutiiients for  partial dentures. 

Marginal inflaininatory changes a t  indirect abutment teeth, to 
:I 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 a t  other iion-con- 
tacting teeth a s  well. 

Inf la~nmatory reactions of the mucous ineinbrane 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 



MANDIBULAR PARTIAL DRNTUIWS ‘ 1 3  1 

contacts. Contact at articulatiiig iiiovements 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 deterininations appeared a t  this re- 
gistration. In  spite of that, the observation results indicate that 
resorption is the main factor in  losing contact a t  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 ccmi- 
plained of irritation in the saddle areas and a few of bad ret tn-  
tion. Half of thein 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 t h e .  

Conclusions 

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

Dento-gingivally supported partial dentures inay cause changes 
at  the abutiiient teeth in  such a way that  mnrginal inflaiiiinatory 
reactions and mobility increase. The inflainiiiations are more 
frequent with deficient oral hygiene, and crowning of the abut- 
ment teeth inay 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 seein to be aware of the changes or do not 
notice thein during the first year of wearing the aboveiiientioned 
types of dentures. 

Tissues changes at  abutinent teeth of mandibular ”Kennedy 
Class I” cases proved more frequent and severe than at abutiiient 
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. I t  is the intention of the 
authors to follow the patient inaterial here dealt with for several 

20 - A d a  odont. scand. Tbl. I9  



232 (i. E. CIIRI,SSON, 13. m m ( : A r w  A N D  K .  K .  KOIVUMAA 

ye;irs in  order to obtain further data that might help to answer 
to these questions. 

SU hlhl ARY 

In order to evaluate the effect on the oral tissues of tlento- 
ginfiiv:iIly supported Inandibular partial tleiitures (Kennedy 
(:I;Iss I ) ,  the authors 11i:itlc a study of 54 p r t i a l  denture c:iws 
(luring :I specified period of time. 48 of the patients appe:iretl for 
Ivx>s:uiiination one y e w  subsequent to the original ex:iinin:ition 
:\rid prosthetic treatiiieiit. 

Of the patients re-exaiiiined 22 were woiiie~i and 26 iiieri. l'he 
111c;iii age w a s  48 years. All the patients had heen fitted with :I 

lull upper a n d  a partial lower denture. Eleven of theiii did not 
\YC:IY their tiiantlibu1:ir dentures. 

The study W:IS restricted to certain clinical observ:itions 
deeinetl to be iiiiportnnt. Apart lroiii oral hygiene, special : i t tcn-  
tion WIS dcvotetl to the periodont:il tissues. In assessing the con- 
tlilion of these tissues, the mobility of the teeth, the exposure of 
t Iic ceiiieiito-eiiniiiel junction, the depth of the Singival pochets, 
:ind the condition of the gingiwl iiiargins were considered valu- 
:ihIe objects of investigation. A n  estimation of  the state of the 
oi.:iI tiiucos:1 supporting and surrounding the dentures \ w s  ; i l w  
111 ;id e . 

'The changes in the function of the denture, its occlusion coii- 

t:tcts a i i t l  :irticul:ltion were regarded :IS essential points :ind hence 
> i t  h j  ec t etl to ex:iniiIi:ition. 

Hecords were :ilso kept of the opinions expressed hy the 1 ~ -  
tieiits a s  to the comfort m t l  the function of their dentures. 

All r eg i sh t ions  of the above factors were iii:ide at  the tiiiic 

0 1  the fitting of the dentures, and once again about one year 
later, by two observers nialting separate examinations in :iccord- 
mice with detailed instructions. 

A n  estimation of  the reliability of the obsenatioiis sho\vetl 
that the results obtained were sufficiently accurate and re1i:ible 
for the purpose of the present study. 

The results of the investigation are suinin:irized in the Con- 
cl usions. 
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nlisr‘nik 

ETUDES SUR LA PROTHeSE PARTIELLE 11. 

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

Dans le but d’Cvaluer l’action sur les tissus buccaux des ap- 
pareils de protlihse partielle du inaxillaire infdrieur B appui gin- 
givo-dentaire, les auteurs on1 exaniiiiC 53 cas de prothkse partielle 
pendant une pkriode d6terminiie. 48 des patients se  sont prCsentks 
a un exaiiien coiiiplknientaire un an aprks l’exainen du dCbut el 
le traitenient prothetique. 

Parmi ce patients ayant subi l’exainen coniplkinentaire, il y 
avait 22 feiiinies et 26 honinies. L’5ge nioyen ktait de 48 ans. 
Tous les patients avaient r e p  un appareil complet du haut el un  
appareil partiel du bas. Douze d’entre eux ne portaient pas l’ap- 
pareil du bas. 

L’ktude s’est 1iinitCe a certaines observations cliniques jugCes 
importantes. En dehors de l’hygihe buccale, l’attention a en 
particulier C t C  portiie sur les tissus pkriodontaux. Pour 1’6v:rlua- 
tion de l’iitat de ces tissus, l’exainen de la inobilit6 des dents du 
dknudeinent de la jonction hail-ckinent, de la profondeur du 
cul-de-sac gingival et de l’dtat du h e r 6  gingival a C t C  consid6re 
coniine prkcieux. Une estiination de l’ktat de la niuqueuse buc- 
cale supportant et entourant les appareils a aussi CtC incluse 
dans cette dtude. 

Les changenients dans le fonctionneiiient de l’appareil lui- 
meme, ses contacts d’occlusion et d’articulation ont 4th consi- 
dCrds comnie des points essentiels et devant &tre exaininds. 

On a aussi enregistrk les opinions expriniCes par les patients 
sur le fonctionnenient et le confort des appareils. 

L’enregistrement de tous les facteurs ci-dessus :I Ctd fait au 
moment de l’appareillage et de nouveau B peu pres un an plus 
tard par deux observateurs faisant leurs exaniens s d p a r h e n t  
suivant des instructions dCtaillCes. 

Une estiination de la skcuritd des observations a niontrk que 
les rdsultats obtenus iitaient suffisainrnent prCcis et sQrs pour 
servir h la prCsente ktude. 

Les rksultats de cette Ctude sont r6sunids dans les conclusions. 
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IIN'I'ERSUCHIJNGEN UBEK PARTIELLE PROTHESEN 11. 

Ilir tlento-gingi\al gestiitzen partiellen Freiendprothesen in1 I'nterkiefer. 

1'111 Aufschliisse u.a. iiber iiiiigliclie \'eriintlerungen de\ Ge- 
l I is w s i t 11 Z u s:i t 11 111 e nha n g n i  i t (1 c nt o-g ingival ge\ 1Ci tzt en par t i  t' l I e t i 
Iriilerhicfcr - I~reientlprotlieseii (Kennedy - Kl:issc 1)  zii cr- 

l t : tItcn,  wurtle einc 1ongitudin:ile klinische Untenucliuiig (1urcI1- 
g,f ' i iI i t . t .  

1 ) : I  4 1% t ic i i  k r i  i n  ut er i:i I hc s t a 11 (1 :I ti s 5 3 Fii I 1 en  iiii t t o t  a I cii 1' r()-  
thcwn i n t  Olwrl,ieter untl partiellen Freiendprotlieseti iiii L'ntcr- 
kicl'er, die itn Zuhniirztlichcn Tn\titut in Utiieii Iiehnntleli tvorticn 
wi I re 11, I) ie 1) r i I 11 %re Uii t e I' s 11 c l i  11 tig er f o Ig l e  in1 Zn s:i 111 t 11 e 11 11 : ins  
i t i i t  t l c r  Ikh:tndlung. 12  - 1 3  Mon;itc spiiter tvurtlcn die Patienten 
zu e inw neueii Unlersuchung bestellt. 48 i 91 g, 1 tler 5 8  1':itictiten 
hahcti tlcr Aufforderung Folge geleistet, u.ztv. 22 Frauen untl 2(i 
5l:itiner. I):ir iuiltlere Alter tlersell-)en \var 48 .T:ihrc. 

3 7  dcr  erschienencn I'nliciiteti Lrugen ihre I~ntcr l~ietelproIhc-  
\en, \v:ihrencl die iibrigen 11 a u s  wrschiedeiien Griindcn i1ii.c 
I'ai.ti;rli)rotlieseii wiilirend der I~eoh~ichtung4zeit nirhl  angc~~ecr i -  
t ic1 h:illeii. 111 tliewn Fiilleii 1i:intlelte es sicli :iusschliesslich u i i i  

 win^ I . ' r ~ c i e n d ~ ~ r o t l ~ e s ~ ~ i ,  (1.h. ohne Frontn:tliIicrs:1tz. 
1)iv regist rierten 1Seob:ichtuiigen iiber eingetretene Gewebs\ er- 

:intlcrungcn uiid die Funktion der Prothesen lasseri sicli folgen- 

1)enLo-gingiy:il gestftlzte Freiendprothesen i i n  LJnterkiefer T er- 
u r w c h c n  eiiie wrhijhte Frequeiiz von Ilewegliclikeit der Stiilz- 
z i h n e  i i i i t l  m:irgiunle Entziindungen :In denselhen. Erliiihte FI.c- 
(pens yo11 Entziindungen tr i t t  iiii Zusa1iinien1i:in~ mi t schlrchtrr 
hlundhygiene auf, sowie kiei kiinstlichen Kronen. Die Fr-equenz 
der gen:mnten \ 'er: inderunpi meist eirie steigeiide Tendenn such 
hei intlirckten Stii tzziilinen auf. 

IJntei. (lei1 Freiendsiitfeln der 1':irtialprotliesen tritt \v:ilir- 
schrinlich eine Resorption ein, die sicli u.a. als hedeutliche \'cr- 
wlilechteruiig ~ 1 1  Artiliulntionsl<ont:lliten iussert.  

Die I'rothesentriiger waren hauptsiichlich positiv nu cter I k -  
I tandlung eingestellt. Die Mehrz:ihl derselben eriipf:intl eine Ver- 
hesserung des I<auveriiiiigens. Diese Patienten waren sic11 jedocli 

ell %IIS:lIllIl lellf:ISSell  : 
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nicht der Gewebsueriinderungen, die wahrend der Ohservations- 
zeit aufgetreten waren, bewusst. 

Die Untersuchung gibt lceinen Anlialt zur Beurteilung ob die 
beobachteten Veriinderungen fortschreiten werden oder oh iiach 
einer gewisser Zeit eine Stabilisierung zu erwarten ist. Uin diese 
Frnge eingehender zu Itliken, sind weitere Untersuchungen von 
dieseiii I~ntienteniiiaterial geplant. 
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