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replace f\yo teeth in Kennedy's Class I aiid 11 cases, i.e. instead 
of remoxible free-end dentures (Zzikozuifz 1961 :I ; Zcornnri ~t 
Horucxth 1963 ) .  It consists of two parts, ( i )  the substructure, 
which is placed under the mucoperiosteum and is provided with 
an  iinplant abutiiicnt which passes through the mucosa, and 
( i i )  the superstructure, which is a fixed or rcinovable prosthesis 
placed above the substructure. The technique in this form of 
treatment is re1:itirelg involved, and in the case of complications 
both substructure and superstructure must be reinoved. The in- 
dications should be restricted (Ilorher 1960; Schmidt 1961). 

Par t  of the endo-osseus dental iinplant is inserted into the 
jawbone while the part prolruding through the iiiucosa serves 
as an abutnieiit for the restoration. These implant dentures :ire 
considered lo be siiripler to mike  than subperiosteal implant 
partial dentures, and many different technical procedures have 
been suggested (Cherchkue 1962; Dirniont 1960; Scicxlom 1962). 

An original inethod of widening the range oE indications for 
fixed bridges by using fixed niucosa-borne saddles was first used 
by Dahl in 1951 (Dahl  1956; 196l) ,  who called it the superplant. 

Essentially, the superplant is :i fixed saddle-bridge restoration 
consisting of one or inore specially designed saddles resting on 
the ridge. The saddles are rigidly connected to  the abutments; 
long free-end saddles are soiiietiiiies provided with an  implant 
a t  their free ends to prevent tipping. 

THE SUPEIiPI.ANT TREATMENT 

A series of illustrations is presented in this introduction re- 
lating to 5 cases supplied with various couibinations of super- 
plants (Figs. 1--21). 

Case I Full mandibular superplant with free-end saddles 
( Figs. 3 - 4 1 .  

Case I1 Unilateral inantlibu1:ir superplant with free-end sad- 
dles (Figs. B- 9 ) .  

Case I11 Full maxillary superplmt with free-end saddles and 
palatal bar (Figs. 10-13). 

Case IV Unilateral inaxi1l:iry superplant (Figs. 14-16). 
Case V Full iii:iiid;bular superplant with free-end saddles 

and iiiierniediary saddle (Figs. 17-21). 
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Fig. 2. A .  Superplant, occlusal view,  with a 3-tooth sadtllc and one implant. 
The inci5ion l ine is  seen at  the  distal elid of the baddlc. R .  Vcstihular \ i ew  

of supcrplant. 

Contraindicalions 

The superplant is :in unsuitable forin of prosthesis for nieii- 
tally unstable patients, for example patients who are hysterical 
or hypochondriac or who are uncooperative, as well :IS for those 
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Fig. 5. Superplant in  s i f i z .  

that are  careless about oral hygiene. Nor should ii be used for 
persons that are allergic to any substance present in the super- 
plant. There are also temporary contraindications. For instance, 
a superplant should not be made immediately after an  extrac- 
tion has been performed in the intended saddle or implant re- 
gion. If ;in extraction has been carried out in the region corre- 

Fig. 6. Abutments: --4, -3 and 3--, 4- 



X 



Advantages 

One ad\nnl:ige of  the superplant over other fixed prosthetic. 
restorations lies in the possibility of providing large fixed pros- 
tlicses for edentulous regions with :i very minor surgical ope- 
ration or even none :it a l l .  Experience h:is shown tlmt u I'i\td 
free-end s:itldlc can he furnished \villi "1) to  3 teeth in the c : i w  

Fig. 10. Remaining teeth:  4+, 2+, 1+, +1, $2. 



Fig. 1%. Ilestor~~tioii  \ccii froin tlic 1nucos:i s ide.  
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18- -24 months. Furtherinore, the latter, unlike the superpl:int, 
:ire contrai~idic:itcd where l h e  mucosa is thin. In  the case of tlic 
superplant the implants are  f:iirly easy to reiiiovc :inti to  rein- 
sert should they fr:icture (Mr i t t i l r r  1963) ; in the case of other 
\ubyeriosteal iniplaii ts  this is ail extensive piwcetlurc :is the  
whole substructure niust be r e m o ~ e d .  hIoi.cover, inipl:inls in- 
rludcct in  a superl)l:tnt I.)car on the bonc indirectly :ind the risk 
of resorption has 1 ) r o ~ e d  to he negligible (;Indretr.s 1960 ) .  

Fig. 18. Roots fulnishcd with gold posts. 
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Pig. 21. Superplant in sitzi. 

OIIIGIN.4L INVESTIGATION 

The present study is part of a more extensive investigation, 
the purpose of which is to test the superplant mefhod. In the 
study presented here the results of the treatment were followed 
over a period of 12-14 iiionlhs. Another follow-up is in pro- 
gress, viz. 2-3 years after the superplants were placed. 

2 - Aclu odont. scrrnd. T'oi. 2.7. 
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Object of the study 

’I’he object of the study was to cx;iniine clinically and r:idio- 
graphic:illy the reactions of the reinnining teeth and the period- 
onla1 :ind other oral tissues to the presence of s u ~ ~ e r p l a n t  reslo- 
rations. In addition, the patient’s opinion of the resiilts of thc 
t re:\ tinen t was recorded. 

General treatment programme 

I A411Ul!JStS 

I : I  Case history. 

I 1)) Cliiiic:il cxaiuin. ‘I t’ 1011. 

( c ) liatliographic examination o f  the alveolar process ;ind 
possibly of the teml~oroiiinndibular joint. 

‘l’e4ts on the p t i e n t ,  including those for ullergy. ( ( 1 )  

I I ,  I’r ~ l i m c n t i r g  I r  cctl 111 rn t  

I. (;enc~r.:xl therapeutic ~~ic:isures : c:uies treatment, root cnn:il 
therapy, surgical opemtions SiiCh ;is extractions, plastic 4111’- 

p r y  on the ridge, and periodontal therapy. 

2. Pre-prosthetic iiieasures : selcctive grinding, correction o f  
milocclusion, acrylic screens in bruxism, temporary screc~tis 
prior l o  :my intended increase in vertical dimension, elr.  

111. f ’roslhrl ic  reslorcifiori 

I .  Iicstorutive work on the remaining teeth, inclutiirig bridge- 
W0l.k.  

2 .  Atginate impressions for preparing the individual trziy. 

3. Itnpressions: with the bridge in situ :I mucostatic impres- 
sion (by means o f  “plaslogum”) is taken, including 1 hc 
edentulous part of the ridge and, in the case of full upper 
aulwrplmts ,  the hard p l a t e .  

4. outlining o f  the saddles :ind sacidle teeth and scratchin& 
the s,adtlle region on a stone ease (Zzikowitz l!%2 b). ‘ I ‘ h c h  

vestibulo1ingu:il extent of the saddles should be 3.5 6 i i i i i i  

in the inandible :ind 5.5--8 m m  in the maxilla. 
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5 .  The saddles are cast (Austcnal \'italliuni or platinum gold 
:illoy) and connected with the abutments by special solder 
by a method worked out by Ikihl. 

6. In cases in which implants :ire to be used an orthoradial- 
isometric radiograph is taken of the iniplant region with 
saddles and bridges in situ. With the guidance of the ra- 
diograph :I nuniber of implants with different curvatures 
are made. (The implants, which are cast in Vitallium, 
possibly in tantalum, should be about 10 mni long and 
1 mni in diameter). 

6 .  111 cases in which implants are to be used an orthoradial- 
troduced without cementing. Under terminal anaesthesia 
a n  incision about Y2-1 cm long is made adjacent to the 
distal end of the saddle. With R small elevator the pcri- 
osteuni is separated from the bone. The superplant is then 
cemented. The implant is inserted centrally on the nlveo- 
lar crest below the detached periosteum. It should be mo- 
bile and should not press against the niucosa. The position 
of the iniplant should be checked on radiographs. 

While it is being cemented to the saddle with auto-poly- 
nierizing resin the implant is held in place by light pres- 
sure. The surgical operation is a minor one and no su- 
tures are required. 

Postoperative discomfort is rare. During the first 24 
hours a liquid rlict should be taken, and during the next 
week tough and adhesive foods that might exert traction 
on the restoration should be avoided. In addition to the 
routine cleaning of the teeth the patient should brush 
d o n g  the mrrrgins of the  srrddle with a small soft tooth 
brush; this not only cleans the niucosa but massages and 
stimulates it. 

The patient is urged to return for checks 2 or 3 times a 
year for any necessary corrections of the restoration and 
for attention to any damage to the tissues. 



Material 



Table I. 
The  cuse series  cclrd the  superp lan t  restorcilions. 

1 -4 F 66 - 5 . . .  - 2  -3, -2  -5, -4  One 
2 A F 66 3- . . .  5- 3 - , 4 -  3- 

3 B F 4tj - 7 . . .  -2  -7,  -3, -2 Int. 

4 C >I 4) 3 1  . . .  6+  3 + , 4 +  3 + ,  6+  One 
5 1, F 49 - 6 . . . 7 -  -4 9 - 3  c ,  -') -> - 6, -5 

6 E: F 35 - 6 . . . 5 -  -(i t -3  , -') -, Int. -5,  -4 and 

-6, -5 ,  -4 

3- ,  5--, i- 

-1 ,1-  7 -  6)-  

3--, 5- 

3-,  4-, 5- 
7 F F 52 -'i... 6- -7, -5, -3, ti- 

8 6 ;  F ti(; 2 +  ... 5+ ? + , 3 + , 4 +  5+ 
9 H F 28 - 6 . . . ( L  -6, -4, -3,  4 - ,  3-- ,  6- One 

- 3  3 -  3-  

+2, I+,  2+,  
3 + ,  4+ 

-,- t 

10 T F -3; $ 7 . .  . 5+ +7, +4, +3, 5+ 

11 J IVI (2 3+  ... 3+ 3 + , 4 +  5+ 
12 K F 45 -6... -4  -5, -4 -ti 
13 I, F 53 +(i...(i+ +5, +3, +I ,  + G  

3+,  4+, 5 + ,  
(6+ pontic) 

+I, 1 +, 2 + ,  3+ 
14 11 31 (3) $ 7 .  .. (i+ +i, +5, $ 3 ,  4 + , 5 + , 6 +  

15 s M 45 3+ . . .  5+ 3 + , 4 +  5+ 
16  0 F 46 + 6 . .  . (i+ +6,  +3, + 1 ,  int. 4 + ,  5+ 

17  P 11 i i  - 5 . . .  -2 -3,  -2 -5, -4 One 
18 F 53 -8 . .  . 8 -  -8, -5, -4, Int. 5-, (i- 

19 H SI 38 - a . . . a -  -3, - 2 , 2 - ,  --3, -4 

I+ ,  3 + ,  6+  

- 3 , 3 - ,  4--, 8- 

3--, 4-,  (5- 
pontic) 

One - -  

20 0 F -Ifj - 0 . .  . t i -  - 3  9 -2 7 -  ')- 3 3-,  6- and 

21 S 31 62 + 7 . . .  6+ +5, +4, $ 3 ,  +7, +ti 
3 -  -6 ,  -5 n v o  

+I ,  I + ,  3 + ,  
5+, (i+ 

I +  3+,  A + ,  5 +  
22 R 31 58 + 6 . .  .5+ +5, 1 3 ,  +I ,  +ti and 2+,  One 

Palatal bar 
According to t h e  Hnderup dental stenography + indicates the upper jaw, 

- the lower j n u .  It the Ggn i \  placed on the right of the figure, the right 
tooth i \  inclicateci and m c r  verb(1. 



Table 111. 
1)islributiorc of 20 superplanis according 10  lype urid jmu. 

li 
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3 

2 

. ._._ 

I O t ' l l  f i  4 ,  ' 11 
. _. -~ . 
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Table V. 
Saddles disfributed according to  length, t y p e  01 snperplant, and j a m .  

Mandilile Maxilla 

Full 1 Cnilateral ~ Full 1 lJnilatera1 I Both ~ 

I.engtll 

of various types, all made in platinum gold alloy (either Auro- 
platin I or C-gold). The abutments (totalling 37 lower and 48 
upper) numbered 2 or 3 for the unilateral and 4-8 for the full 
superplants (Table I V ) .  There were altogether 50 other teeth 
(24 lower and 26 upper) situated in the same jaws as the uni- 
lateral superplants but 1101 associated with them. 

Twenty-three saddles were made, 12 in the lower and 11 i n  
the upper jaws. Twenty of these were free-end sntldles, and 3 
were intermediary. Eighteen were cast in Yitallium. Fire sad- 
dles in 4 patients - all of theiii free-end saddles - were made 
of platinum gold alloy and in these cases 22 carat solder was 
used for the joints between the saddle and the goldwork. I n  2 
patients ( A  and L) the saddles were not made of Vitalliuiii be- 
cause these patients (with 3 superplants) were allergic to coil- 
stituents of this alloy. Gold saddles were used in the 2 remain- 
ing cases hecause the dental technician who performed the chro- 
me-cobalt work could not iiiake these saddles. 

All but one of the sntltlles were soldered to the goldwork, the 
exception being a n  internicdiary upper saddle made in May, 
1962. Froiii this time onwards such saddles were made so :IS to 
be reinovable by the dentist only. They are connected to the 
bridge by attachments, with the iiiale parts on the saddle and 
the female parts in the abutments. The male parts were made 
slightly lower than the female parts and the difference in level 
was filled out with auto-l,olvnierizing resin. 
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I. C L I N I C A L  STUDY 

Method 

Registrations were carried out :it the initial exaiiiiiiation short- 
ly after the superplant had been placed and again a t  the follow- 
up about one year later; all were performed by the author. 

The patients were examined according to :I scheme specially 
designed for this study. It was developed from a type of record 
sheet used in a longitudinal study on dentogingivallg supported 
partial dentures (Koiiiriin(i(i, Hrdrgurd & Cmlsson ,  1960) .  

Classification of the observation items 

O r d  hygiene  

Oral hygiene was recorded 011 thc hasis of the patient’s state- 

The classification according to the patient’s statements was 

( a )  Good: Brushing of  the teeth twice daily, and inouth 

(b )  Fairly g o o d :  Brushing once or twice a day (irregularly) 
( ~ c )  Poor: Brushing rarely, if at all. 

1 he author’s ;issessnient w;is h s e d  on probing of ~ i s i b l c  sur- 

(11) Good: N o  soft deposits oii the yisihle surfaces of teeth 
or superplants. 

incnts and the investigator’s assessment. 

as follows, 

rinsing after iiieals. 

,. 
faces with a straight explorer. Classification: 

(b)  Ftrirlg g o o d :  Minor soft deposits. 
Cc:) Poor: Major soft deposits. 

1Ji.n t c t  1 cct lc  i i  l iis 

Dental calculus was assessed by inspection and probing in 
the gingival pockels, and classified :IS none, little and inore than 
n l i t t l e .  

Mobi l i ty  of t ee th  tinct s lcrb l l l t y  O t  s n d d [ e s  

All the teeth in the jaw in question were tested for mobility, 

A force of 300 g was applied for a few seconds to the tooth 
and the stability of the superplant saddles mas examined. 
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Pocket depth 5 2 111111, score 2 point.; 

The pocket depths were classified as follows, 
Grozip I :  Noriiial depth: The ine:in of 4 readings did not ex- 

ceed 2.5 points. 
Group 2: Deepened gingival pockets, 
(a )  
(b)  

> 2 nini, score equal to depth in millinietres. 

The mean of the 4 readings exceeded 2.5 points, or 
One measured depth \vas at least 1 111111. 

State  ~f the  g i n g i i ~ t c  for  all teeth i n  the  rrlriwnt trrch ccrid the stti t i ,  

of the miicos(i tcroirnd saddles .  inipltirzts cirid p(rlat~t1 birr 

A three-grade classification was inade separately for the gin- 

Grade 0: Healthy, the tissue w a s  pink and firm in consist- 
ency; no signs of oedeiiia or tendency to bleeding. 

Grade 1: Slightly inflamed, 1oc:il reddening of the tissue or 
a tendency to  bleeding; sisns of  oedeina. 

GrrrtJe 2 :  Severely inflamed, the tissue w a s  deep red or tended 
to be violet ; bleeding readily on palpation; definite 
oedemi. 

giva and inucosa. 

Any exposure of iiuplants \KIS iiie:isui.ed :inti recorded in  mil- 
l in1 e t re s. 

Adriptation Of \(tddles t ( J  Ill l icosi~ 

The adaptation o f  the saddle\ to the niucosi T\ a 5  ewinined by 
applying to the \estibular and linguul aspects of the \addle a 
rubber-base conipouiid spread on n piece o f  gauze. Froiii the ap- 
pearance o f  the coiupound at the hortlcr o f  the \nddlc the adnp- 
tation \\:is classed :IS folloms: 

(;ood ~rdrrptntioii: no s p c e  betneeti \addle and iiiucom at 
the periphery of the \addle. 

(a, 

(b) Poor ndtrptntion: other state\. 

Occlusion rind cirt icli l t i t ion 

The occlusion and :irticul:ition were cliecltetl in the i i ioutti  

with blue articu1:ition pa1)er (Jlark-ritc . ) .  
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The general heal th  of the patient at the initial and follow-up 
examinations and in the intervening period was noted. 

The pcrtient’s opinion of the superplant with respect to func- 
tion (coiiiparison with ”the natural teeth” ), comfort, physio- 
gnomy and phonetics was noted. 

SUPE:HPLASTS 

Statistical method 

In testiiig wlicther the  ctiffc~rcnce I)etn.een t n o  1)ercentage.s could I)c coil- 
sidercd due to  tlie play of  chance tlic x+ui:ilysis with one dcgrcc of freedom 
was used (Stledecnr 1%6 j .  l‘hc follo\v.ing expression was  formed 

w11cre p ,  and p ,  denote the  percciitngcs for i hc  f i r s t  and  second group?., re- 
spectively, and  17, and n2 the  nuniber of  persons (uni t s )  i n  these groups. 

The significance analyses :ire given in conjuiiction with the tn1)lcs. A s  R 

rule, however, only “sigiiifiearit” results arc presented. The te rm “significant” 
is used iu  accordance with thc following convention : If an o h c r v c d  diffcr- 
ence between two percentages (or two iiicaiis) is of such it  iiiagiiitude tha t  
the  probability P of obtaining a differelice at least  as great :is tlie ohe rved  
value is greater than  0.05 (where the  null hypothesis is assumed to Iiold I ,  
then t h a t  ohserved difference is said t o  be non-significant. 

The levels of significance recognized wcrc~ 

0.01 < 1’ 5 0.05 (probably) sigiiif‘icant. 

0.001 < 1’ 5 0.01 significant. 

0.001 2 I’ (liiglily) sigiiific;int. 

Results 

A s  iiientioned earlier, 2 of the 1 7  patients (0 and R )  who 
were checked by tlic author both at the initial and tlie follow- 
up examinations both had upper and lower superplants sup- 
plied on different occasions (nos. 16 and 20;  19 arid 2 2 ) .  These 
2 patients (one man arid one xoiiian) were therefore recorded 
as 4 cases. Accordingly, 19 examinations were performed on 17 
patients at  each examination. One patient ( A )  had 2 unilateral 
superplants made simultaneously for her lower jaw (nos. 1 and 



2 1 .  ‘I’hur, :tltogether 20 restorations were followed up. The resuits 
of I h c s  t~xaininations are  shanm in Tables 1’11 ?( ant1 Figs. 22 - 

24. 

1 (i 

84 

I’oor 

1 

5 

2 
I0 

I )c>r i f  ( I /  ( Y ~ l ~ ~ i l l r l s  

1)eiit:il calculus had been rerrioved i n  all C I S C S  : I 1  oulsct  
ilic ])a- 
‘: i 5 I ra- 
i 1 ) O L t I  

1 1  for 
% : m i -  

and during the course of the trentnienl. For this pui 
tients were ~~ec:tlled 011 :in average lwicc between i 

lions, except for one male p;tlient ( K )  with a superl) 
tiltpi’r and lower j aws .  This patient had received t 

nist io~~s  1 tic oral hygiene w a s  classed by the inveslig 
dent:al c:ilculus and soft deposits every month, and :ti 

')oar. 
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At the initial registration the quantity of calculus was rrcord- 
ed as “little” in 5 cases (all men). In the reniaining 14 no cal- 
culus was found. At the follow-up, on the other hand, there was 
“more than a little” in 2 cases ( 1  inan, no. 22; 1 woman, no. 
13) ,  ‘‘little” in 11 cases ( 6  men, 5 women) and “none” in 6 cases 
(1 man, 5 wornen). In spite of the regular treatment, therefore, 
there was a significant increase in the :mount of calculus be- 
tween the 2 examinations. 

Mobility of teeth and stabili ty of saddles 

At the initial examination there was no mobility of the abut- 
ments of the full or unilateral superplants. At the follow-up, 
however, grade 1 iiiobility was recorded for 2 central incisors in- 
cluded in a full upper restoration (the other abutments were 
+ 5 and + 3 ) .  This superplant was provided with a stress-dist- 
ributing bar and 2 saddles, one of which carried 4 teeth ( 2  + . . . 
5 +) and the other, one tooth (+ 6, no. 22). 

There was instability of the saddles at  the first exainin a t‘ ion 
in only one case, viz. that described above. The longer saddle in 
this superplant showed instability of grade 1 when the pres- 
sure was applied in the vestibular direction 3 centinietres from 
the point at  which the saddle was soldered to the abutment. This 
instability increased gradually and at the follow-up was classed 
as grade 1 both in vestibular and palatal directions 0.5 cin from 
the nearest abutment, and as grade 2 when the load was applied 
1.5 or 3 cni from this tooth. 

The other 22 saddles displayed no instability at  the follow-up 
examination. 

Of the teeth in the s:iine jaws as the unilateral superplants 
and not included in \ h v i n ,  grade 1 mobility was recorded in 3 
cases at the initial 1 1 ;  .ir:ition. In one (mandible, no. 1 7 )  3 in- 
cisors were mobile I( th the labial and lingual pressures; in 
one maxilla (no. 1 1  incisor was recorded as mobile in thc 
labial direction; and c third (maxilla, no. 15) all 4 incisors 
were mobile to pre44i’ 11 both labial and palatal directions. 

At the follow-up L IS no change in mobility of the lower 
teeth. In another c‘ .ever, there was grade 1 mobility of 
one lower incisor i t )  ) i d  direction (no. 12) .  In one of the 
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Change in exposure of cemento-enamel junction of abutments 

between the two registrations, ( buccal and lingual 

surfaces only. 1 

Percentage of number of surfaces. 

F U L L  S U P E R P L A N T S  

Lower jaw 

1 90.2-= 

U N I L A T E R A L  

Lower jaw 

t 100 i 

Upper jaw 

-- 7 - 1 4  
I 

6.b 

SUPERPLA N TS 

Upper jaw 

t 100 I 
no change 

increase in exposure 

Fig. 22. 

arches with unilateral superplants 20 (in G arches) had one or 
two exposed junctions. On 5 teeth the vestibular ceinento-enamel 
junction was visible, on 4 the lingual, while the remaining 3 1  
had exposures on both surfaces. The recordings for these teeth 
were the same :it both exuiuinntions. 

Changes in exposure of the ceiiien to-enamel ,junction betwecn 
the two registrations were thus significantly more coiiinion for 
teeth in full superplants than for those in unilateral restorn- 
tions. 

Before the prosthetic restorations were made, deepened gin- 
gival pockets a t  the abutments were reduced to normal depth. 
Hence at the initial examination a11 the pockets of the abutments 
were normal. Of the other teeth in the arches with unilateral 

3 - Acta odont. m i n d .  Vol .  24. 



Change in depth of gingivol pockets at abutments and other 

teeth between the two registrations. 

Percentage of number of teeth. 

FULL SUPERPLANTS 

Lower jaw 

Abutments 

Upper jaw 

t 

UNI L ATE R A L SUPERPL ANT S 

Lower jaw Upper jaw 

Abutments 

3.e 
no change 

increase in pocket depth 

0 reduction-- - * a -  -*- 

112 '1' 



superplants 25 per cxni in  the lower arches and 26.9 per cent in 
the upper arches had tleepened pockets. 

At the follow-up examination the proportion of :ihutnicnt\ 
with deepened pockets in thc casc of the  fu l l  superp1:ints had in- 
creased from 0 to 15.4 per cent (deepcncd pockets in  nos. 5, i, 
10, 13, 14, 16, 19, 22) .  There were no differences betlvcen the 
teeth situated :icljaccnl to saddles :tiid those i n ~ r e  reiiiotc. Only 
two teeth included in niiilalerd superplants were obsened to 
have deepened poclicts (no. 4,). A s  regards teeth outside thc uni- 
lateral superplants there X Y ~ S  a rcduction in the proportion with 
deepened pocltels io 13.5 p r  cent for the lower :rnd 23.1 per  cent 
for l h e  upper teeth. 

Slufe  of the  ginqiuu t i ro i l l id  t i l l  tec.111 in Ihe i c , l e i ~ t i i i t  urch ailti t i /  

the ~ i i i i c o s i i  t iroiind f h z  sictltlie~, i i n p l i i n l s  i i r i r l  p i i l t i l u l  btrl 

Ginginnl status (Table S ;  Fig. 24) 
At the initial registration, grade 1 infl:rinniation of  ihc,  gin- 

giva was observed n l  7 :ihutnients, or a t  10.8 per cent (nos. 7 ,  

Table X. 
Stu te  of ornl niiicosu ccroiznd t ee th ,  stiddies, cind implanfs .  

Ex a mi i ia t i on 

111 i L ial 
ex:im inat ior i  

GI-atlc 0 

Grade 1 

Grade 2 

- 

Total t cc th  

Follo\\~-up 

Grade 0 

Grade 1 

Gradc 2 

- - 

Full 

A s:i I 

26 7 3 

11 2 1  5 2 3!) 7 1 
- - 

9 I 9  5 1 

2 j - -  

20 (i 1 

1 9  1 -- 
~- - -- -I ~ -~ - 

34 1 3  1 18 15  9 

31 1 - 1  2 5-:1 

L- 'L'otdl t e e t h  

Grade 2 Severely inflamed. Grade O Healthy. Grade 1 Slightly inflamed. 
A = Abutments 0 = Other teeth. S r c  = Saddles I = Implants 



34 I, l i  N h' h li'l' 1 Z IKO\V 1'1% 

Change in gingival status around abutments and other teeth 

between the two registrations. 

Percentage of number of teeth. 

FULL SUPER PL A NTS 

L o w e r  jaw Upper jaw 

Abutments 

UNILATERAL SUPERPLANTS 

Lower j a w  Upper jaw 

Other teeth 

no change 

deterioration 

0 improvement 

lylg. 21. 



served a t  the two upper abutments the gingiva at  whieh had been 
recorded as inflanied at  the outset. On the other hand, two other 
abutments for one lower superplant displayed grade 1 inflmi- 
mation (no. 3 ) .  

Five lower teeth other thnn abutments displayed grade 1 in- 
flainriiation (nos. 3 and l i ) .  

The deterioration in the state of the gingiva was considerably 
more roinnion at  the abutincnts of  full ihaii of  nni1ater:il resto- 
rations (stntistic:illy sig1iific:int difference). 

Miicostr crroiind scitldlcs (Table S )  

A t  the initial cx:aniin:ilion the iiiucosa :irounrl the \addles W:IS 

assessed :I\ “healthy”, grade 0, with one exception, in which 
there was slight reddening :iround the extreme distal p:irt of a 

full loiver superplant with a saddle carrying two preiiio1:irs (no. 
1 9  ) .  At the follow-up the inf1amni:ition had disappeared. At a 
full upper restornlioii with a saddle carrying two inolars there 
w:\s hyperplusia of the iiiurosa extending about one iiiillinietre 
over tlie dis tohcca l  margin of the saddle; there .\\-ere no other 
vi si bl e changes . 

Jlucosri trrorincl implrrnts (Table X )  

I n  two caccs \light inflaiiiinlntion obrervetl :iL the initial 
registration. I n  one of theni i no. 1) ~- :I unilnteral lower super- 
plant fitted (i days before the exaniin:ttioii - rlight inflaniniation 
was seen a t  the perforation on inspection with if inagnifyiiig 

. A fev  days after tlie first exainin:ition this implant was 
removed at the 1)atieiit’s urgent request. The other case no. 19 )  
- - a full lower rcrtoratioii displayed slight reddening at  the 
perfor:ition 1 3  days afier the operation; neither around this 
(Fig. 2 5 )  iior :irountl the 3 remaining iinpluiits w a s  there inflain- 
niation at  the follow-up. 

At  one (no. l i) of the 7 i1np1:ints included in  the initial exu- 
inination there w a s  exposure of about one iiiilliiiietre a t  the per- 
foration. The other 6 were completely covercd by tissue. At the 
second registration this implant, too, was completely covered. 
The same applied to  all hut one of the other implmits. The e l -  





In  unilateral superplants no such spaces were seen between 
the saddles and the niucosae. 

At the follow-up it was found that the tissue at the upper SII- 

perplant had proliferated and was wel! adapted to the snddle. 

Fig. 26. Ypper  implant partially exposed. 

Around 2 o f  the saddles on the 2 lower superplants (no. -5; no. 
6, left side) there was still a gap, which, however, was sriialler 
than hefore. A small gap w a s  noted on the lingual side of a lower 
saddle (no. 1 I)). On the vestibular side of :in upper superplant 
(no. 22, same patient) with 2 saddles there w a s  a small gap bilat- 
erally. At one saddle included in the unilateral superplant group 
a fine gap was observed 011 the vestibular side (no. 1 3 .  

O c c l i r ~  011 cirid ctrticizltcliori 

A t  both ex:iminations the occlusion \\;is assessed :I\ good in 
all case\ but one (no. 11). In only one case (no. 6 )  wax the ar- 
ticulation classcd :IS good on both side\, and there m ~ \  no e\ i -  
dent difference on the 2 occasions of examination. 

Curies 

Beforc the superplant restorations were made, the U S U : I ~  caries 
registration had been carried out and lesions filled. The caries 
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Phonetics 
The p i i e n t  with tile unst:thle upper s:itldle stutcd that the 

speech hiid become “:I little lisping” when lie w a s  tired arid 
thought that th i5  might he due to the pa1:it:il bar. 

No other objections were heard. 









A I 3  
Fig. 32. Implant at the in i t ia l  ( A )  and follov -up ( H  j e.;aininations. 
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Fig. 34. I{cwr.ptioii ( i t '  bone under the implant and sinking of  implant as 
seen at follow-up. 
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In no other case w a s  there a definite change in the distance 
betmecn the saddles and the hone (Figs. 35 and 3 6 ) .  

( 2 )  Chrrnges in the underlying bone 
At the initial examination incomplete consolidation o f  the bone 

following extraction w a s  found in t i  sockets under ,j saddles. At 
the follow -up, the hone structure in a l l  these  case^ tlisplaycd 
evidence of healing (Fig. 3 7 ) .  

At one lower saddle (no.  1 7 )  :I slight increase in  the density 
of the niarginul bone was noted. 

‘rlic bone a t  the other \addles had not changed visibly sincc 
the initial esaniiii:ition. 

1 3 )  Ccxlc1rlns 

No calculus w a s  ohserved at any of  t he  saddles. 

Remaining t ee th  

( 1 )  .Ilrtrginnl conditions 
( a )  Demtrrcntion of the hone mnrgin (Table XI). The demar- 

cation of the bone margin at the abutments in the full super- 
plants w a s  estiimted to be “even” in 4 cases, “fairly even” in  
one and “uneven” in  6. 

As regards the unilnteral superplauts, thc niargin:il hone struc- 
ture was classified as “even” in 7 arches, “fairly even” in one 
and “uneven” in one case. 





111. HISTOLOGIC STUDY 

Method 

When, at the clinical examination, there was reason to sus- 
pect pathologic alterations, biopsy specimens were taken. They 
were fixed in 7 per cent formalin solution, and 5-micron sections 
were cut and stained by the method of van Gieson and by hae- 
matoxylin and eosin (Ehrlirh’s niethod). 

Fig. 38. Slight epithclial hypcrplasia and subepithclial infiltration of in- 
flammatory cells. No appreciable inflammation. 

Results 

In one case biopsy specimens were taken: at an uppcr saddle 
(no. 21)  llie ~iiucosa had proliferated and extended 1 1  rtly over 
the sad* 3 in the distobuecal direction. The his to lo^^ picture 
(Fig. 38 showed slight epithelial hyperplasia with ! 8 subepi- 
thcliul E I tration of inflammatory cells. 
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A R 
Fig. 11. Possible increase in space between saddle and bone .  

ADDENDUM 

Of the 2 patients not attending the follow-up, one H )  wa4 in 
the United States :it the time. This patient was examined by :in 
American dentist according to instructions given by the author, 
and the radiographs were :inalysed by the two investigators who 
analysed those of the other cases. 

The restoration was a full lower superplant with ti abutments, 
one saddle 26 iiiiii in length provided with 3 teeth and one h i -  

plant (Figs. 39 and 40) .  
At the initial clinical exaiiiination the papilla between 2- -- and 

3- displayed grade 1 inflaiiirnation, the articulation was classed 
as  poor, but otherwise there were no adverse observ ‘I t’ ions. 

At tlie follow-up the clinical scheme compiled by the author 
was followed except for the iiiobility test, where pressing with 
the finger tip was used instead of the spring balance method; the 
same classification was applied, however. 

The only changes noted were in tlie state of the gingiva, which 
was classed a s  grade 0, and in the articulation, which was judged 
good. The patient’s views were wholly positive, and no local coiii- 
plications had arisen during the period between the two exaiiiina- 
tions. 

There was no definite change in the radiologic status (Fig. 41 ) .  

1)ISCUSSIOS 

In  an investigation of the present type it is of prime import- 
ance that as many of the patients as possible should attend the 
follow-up examination so as to avoid bins in the composition of 
the group. The absence of 2 patients out of 19, however, was 
probably of no major significance in this respect. 
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the work should include not only instruction and denionstration 
of suitable measures of oral hygiene, but the patient’s willing- 
ness and ability to carry out a correct oral hygiene programme 
should be checked. 

An incre:ise in the percentage of  elposed cemmfo-enaincl jiinc- 
fions was noted in the cases of full superplants, and especially 
for teeth adjacent to the saddles, where trauma was probably 
the cause. As regards the unilateral supei.plants, no exposure o f  
the ceniento-enamel junction was found :it either esaniination, 
and the ohservations for the teeth outside the restorations were 
the same on both occasions. 

D e p t h  of gingiiml poclcets trnd infltrinmtrtion of fhe ainrginnl gin- 
giucr: The gingiva around all the abutments included in the re+ 
torations was treated before the prosthetic treatment, and in 
consequence all the gingival pockets were recorded :is of normal 
depth at  the first examination. Conversely, 26 per cent of “the 
other teeth” had deepened gingival pockets. 

At the follow-up the proportion of abutments with deepened 
pockets had increased from 0 to 15 per cent for the full super- 
plants and froin 0 to 10 per cent for the unilateral ones. On thc 
other hand, there was a reduction in the proportion of teeth out- 
side the restorations with deepened pockets, viz. from 26 to about 
18 per cent. The deterioration of the state a t  the abutments may 
be due to local irritation caused by the gold alloy in combination 
with the changed distribution of the load. 

At  the initial examination there was slight inflamruntiori of 
the gingiva around the abutinents, while the gingiva around “the 
other teeth” was classed a s  “healthy”. 

As regards the condition of the gingiva arouiid the abutments 
a t  the follow-up there was a deterioration in  the case of the full 
superplants, and especially in respect of teeth adjacent ‘to a sad- 
dle. The difference in  the inf1:inim:itory picture x i s  less niarlted 
around teeth in arches with unilateral restorations. 

The increase in  the proportion of exposed ceiiiento-enanicl 
junctions and in  the depths of the gingival pockets, a s  well a s  the 
higher incidence of inflammation in  the case of the full super- 
plants, may have been due to the position of the preparation bor- 
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in the underlying bone were limited to :in increase in the trabe- 
culation in the socllets, indicative of healing after extraction. 

The absence of any appreciable tissue reaction around the sad- 
dles mas probably also due not only to the rigidity and firm : i n -  

chorage of the restorations but also to the limited vestihulolin- 
gual extent of the saddles, which consequently h:id little in- 
fluence on the mobile tissue. 

While the ohsen ation period was too short to enable the sig- 
nificance of these factors to be established, it \\auld seem as I f  

poor oral hygiene and parafunctions of the ni:istic:itory iiiuscles 
have :I deleterious effect on the tissues. 

The healing in of the iniplnnts appeared to follow a normal 
course. One implant (no.  1 ) iiiade f r o m  tantalum and affixed to 
a unilateral saddle was, however, removed only 8 days after the 
operation, because the patient showed signs of hyperirritabilitj 
and anxiety. In this case the iiiental attitude of the patient had 
been wrongly assessed before the work was begun. In spite of 
the removal of the iinplanl the stability of the saddle was classed 
as grade 0 a t  the follow-up examination. 

No inflaniiiiatory changes were observed around the other i n -  
plants during the obser\:ition period. Exposure of : in iniplant 
was observed in only one case, viz. at the upper saddle with 4 
teeth (no. 2 2 )  ; the adaptation of the saddle to the niucos:) x a \  
poor, the saddle wits unstdde,  the p:itient was negligent about 
oral hygiene, and there were parafunctions of the masticatory 
muscles. The sul)crpl:int re5toration should h:ive been consider- 
ed contraindicated in this case. The r:idiogr:iphs showed :i slight 
increase in distance between iniplaiit and bone. This patient nlso 
had an implant connected to a Power ?-tooth saddle (no. 19 ) .  

There were no clinical changes around this iinplant, but here 
too the radiogrq)hs disclosed : i n  increase in distance between 
iinplant and janbone. 

1 hc rndiologic esninin:ition also showed ininor resorption 1111- 
der a inandibul:ir implant \\ hicla had \unlien into the hone ( no. 
20, right ),  anci :it 3 in:indibular iiiipl:uit\ :I slightly more dis- 
tincl demarcation wa4 observed. The causes of  these change\ 
can only be found by folloving the c;ise\ over a longer pcriod ot 
till i c' . 

r 7  





( 2 )  The patient must be recalled regularly for rc-examina- 
tion, for tissue damage of which the patient is unaware may ex- 
ist even after 12-14 months. Furthermore, owing to the fixed 
saddles, continuous checks of the oral hy,‘ cziene are eveu inore 
important in the case of :i superplant than i n  case of the 0 t h ~  
types of prostheiic restorations. 

In the case of fixed s:iddles careful rounding of the sad- 
dle borders is of prime im1)ortancc to prevent irritation of the 
adjacent tissues. 

In the present study most patients were extremely satis- 
fied with their restorations and the criticisms that were express- 
ed were negligible and lacked substance. 

The follow-up period was too short to judge whether the 
changes observed between the two examinations were of a transi- 
tory nature or whether they would progress. For this reuson a 
further follow-up of this series of patients is a t  present being 
performed, viz. 2-3 years after the initial ex:imination. 

1.3) 

( 4 )  
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cient oral hygiene in the case of the superplant; where this was 
neglected there appeared to be a greater tendency for inflaiuma- 
tion around the teeth, and poorer adaptation of the saddles to 
the mucosa. 

Changes in the mobility of the teeth between the initial and 
follow-up examinations were siiiall and the radiographs disclos- 
ed no appreciable differences. 

Between the examination there was a noticeable increase in 
exposure of the ceniento-enamel junction of the teeth included 
in the full superplants, but not of the abutments and “the other 
teeth” in arches with unilateral superplants. 

At the follow-up the frequency of deepened pockets of the 
abutments had increased for both unilateral and full superplnnts, 
but decreased for “the other teeth”. 

An increase of 36.9 per cent in the inflarnmation around the 
abutments was observed for the full  superplants. For unilateral 
restorations the difference was smaller. 

The tissue reaction around the saddles was negligible, us was 
the change in the adaptation of the saddles to the mucosa. Thcre 
were no definite radiologic changes in the positions of the sad- 
dles in relation to the underlying tissues. One saddle was un- 
stable at the initial examination and more so the following year. 
Other saddles appeared to be stable at  both examinations. The 
healing of the implants ran a normal course. On account of one 
patient’s mental condition an iniplant was removed. 

No inflaiiimatory changes were noted around the iinplants at  
the follow-up. One implant was incompletely covered by tissue. 
The radiographs showed a slight increase in the distance to the 
jawbone in 2 implants aiid one lower implant had sunken into 
the bone. 

There were no evident changes in occlusion or articulation. 
Caries lesions appearing in the course of the follow-up period 
were restricted to teeth outside the superplants. 

Most of the patients were highly satisfied with their super- 
plant aiid the criticisins expressed were trivial and vague. 

The follow-up time was too short to judge whether the changes 
noted were of a temporary nature or whether they niight pro- 
gress with time. A further follow-up is at  present being conducted 
-that is, 2-3 years after the superplants were executed. 

5 - A c t a  odont. scand. Vo l .  23. 
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Les resultats de cette ktude soulignent l’importance de l’effi- 
cacitt de I’hygikne buccale dans les cas de superplants; lorsque 
celle-ci ttait ni.gligire, on pouvait constater une iendance plus 
grande a I’inflanimation autour des dents et 2 une adaptation 
insuffisante des selles j la ~nucp~euses. 

Les inotlifications dans la niobililk dentairc entre I’exanien ini- 
tial et les contrales htaient peu marcpkes et les radiographies ne 
rkvklaient pas de difftrences npprirciables. 

Entre les examens, il se produisait une augmentation appa- 
rente du dCnudement de la jonction Cinail-ctincnt des dents coni- 
prises dans les superplants complets, niais non pour les dents 
piliers et ”les nutres dents” sur les arcades portant un super- 
plant unilatkral. 

Lors du contrde, la  frdcpence des cas d’augnientation de la 
profondeur des culs-de-sac au niveau des piliers avait augment6 
tant pour les superplants unilattraux clue pour les superplants 
complets, mais diniinuk pour ”les autres dents”. 

Une augmentation de 36,:) p. 100 de l’inflanimation autour des 
piliers a k t6  constatbe pour les superplants coniplets. Pour les re- 
constructions unilatkrales, la diffkrence dtait nioins grande. 

La rkaction des tissus autour des selles ktait nkgligeable, dc 
m&me yue les modifications de l’adaptation des selles a la mu- 
queuse. I1 n’existait pas de modifications radiographiques nettes 
de la position des selles par rapport aux tissus sous-jacents. Une 
des selles Ctait instable a l’exanien initial, et encore plus l’aiinee 
suivante. D’autres selles Ptaient stables lors des deux examens. 

La cicatrisation der i i i ipl~nts avait une dvolution normale. En 
raison de l’ktat mental d’un des patients, un tles implants a dii 
&tre enlevd. 

I1 n’a pas Pt6 constatir d’nlterations inf1amni:itoires autour des 
implants lors du contr8le. IJn des implants dtait insuffisaninient 
recouvcrt par les tissus. Les radiographics ont iiiontrk une ICgbre 
augmentation de la distance entre 1’0s et deux des iinplants, 
tandis yu’un des iiiip1:tnts du bas s’dtait enfoncd dans 1’0s. 

I1 n’y avait pas dr  modification appren te  de I’occlusion ni de 
I’articulation. 

Les caries apparues au cours de la pCriode de contr8le Ptaient 
limitkes aux dents situkes en dchors des superplants. 



Ida plupart des patients Citaient c x t r h e n i e n t  sntisfaits tle leurs 
qul)erplants, ct les critiques expriiiiCes Ptaienl insignifianteq et 
vagurs. 

IA p6riodc de coiitrble Gtait trop courte pour clii’oii piiisqe 
,jug:cr si les :iltCirations notbcs ittaiciit de nature  tenipornirc 011 si 
cilcs pou\aient progresser asec le teiiips. Irn contrfilc ult6ricur 
e s t  en  coiirs actuelleinent, c’csl-A-dire 2 ~ 3 ;ins ;ipr& I’exCculion 
d e s  .;upcrplnnts. 

%USAMMENFA4SSI“G 

SIJ1’F:Rt’LANTATE. B l N l i  I,OS(;lTUI)ISALE ~ N ’ ~ E R S [ ’ C I l [ ’ N G  

I)ie vorliegendc Studit., cine longitudiiiale ltlinischc uric1 rbiif- 
g;rwologischc IIntersucliung, ist ein Teil eincr gr 
siichung, die die Supelplunt:rlincthode priifen soll. D:IS ~ i r -  
spriingliehe ~Jntersuchun~s i i i~ i te r i~ i l  hesteht aus all den t’crsoiieii 

1 rliirchsclinittliches Altcr 34 ,Jahrc), bei dencn d ~ r  Ver1:issrr 
wll)st in  der Zcit ~ 0 1 1 1  Mni 1961 bis zum Ende des Jahres 1962 
Sri1)rrpl:tn Late ausgefiihrt hat.  I)n\  1)cdeutet 19 I’ersoncii mil  
irisgewitit 22 Sui)~rl)lnntaten. 1)ie erstc Lriiterstichung is1 3 17 
’J’agc n:tch tler Ikfest isung tler Superp1:int:ite in der Mundhiihlc 
s(xiii:icht worden, woz~ i  sich alle Patienten einfantlen. A n  ( l e i .  
zweiten Untersuchung, die nach weiteren 12- 14 Momiten aiis- 

Sefiihrt Murdc, n:ihinen 17 Patienten (10 Frauen, 7 Manner ) teil. 
EY n n r ~ i i  je tz t  20 Supcrpl:intatc (10 irii IJnterltiefer, 10 iiii 

OberLiefer) - 11 totalc und 9 Linilaterale. Vier his 8 Pfeilcr- 
zaline -\.\.urdcn fur die ersteren beiiutzt und 2 bis 3 fiir (l ie lelz- 
1erC.ll. 

Es \vurdcn 23  Siittel geiii:icht, 20 davon als Endsiittc~l und 3 
als ZwiscliensAttcl. Sieben tier Endsittel waren an ihrein frcien 
Entic iiiit eincin Iinplantat  versehen. 

\fr:is (lie I~linischen Untersidiungcii  anbel:ingt, sind folgeiide 
l’iiiiltte hesontlers hcnclitet worden : 

1 ) Die Mundhygienc der Palienten uiid das Vorhandensein 
von Z :r h n  s t e in. 

2 )  Verhnderungen tler I3eweglichlieit der Z lhne  und  Siittel. 
3) Veranderungcn tler Freilegung dcr anatoiiiischen %‘iirzel- 

fllche. 
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4) Veriinderungen der Tiefe der Zahnfleischtascheii. 
5) Veranderungen des Zustandes der Gingiva uni die Zahne 

herum und des Zustaiides der Schleimhaut in der Nahe von 
Siitteln und Iniplantaten. 

6)  Veranderungen des Rontalites zwischen Satteln und Mu- 
It o x a. 

7 )  Die Freilegung tler Implantate. 
8) Veranderungen der Okklusions- und Artikulationskontalite 

der unlersucliten Superplantate. 
9)  Das Auftreten yon liariosen Angriffen. 

Bei der riintgenologisclien L'ntersuchung ist folgendes beson- 
ders bcachtet morden: 

1 )  Implantate: Die L:rge ini Verhiiltnis zur I<nochenltante und 
Veriinderungen des unterliegenden Knochens. 

2 )  Siittel: Die Lage im Verhiiltnis zur Unterlage, Verander- 
ungen des unterliegenden Kiiochens sowie das \Torkoiiinien 
yon Konltreiiienten. 

3 )  Ziihne : Die marginalen i'erhiiltnisse, was die Strulitur der 
Knochenknnte, deren Niveau und den Periodontalrauiii des 
Znlines betrifft. Weiterhin wurdeii die periapiltalen \'er- 
hiilliiisse untersucht sowie liariiise Defekte. 

Siiiiitliche lilinische Untersuchungen wurden voiii ITerfasser 
ausgefiihrt. Die Riintgenaufnahinen iiiachte der Zahnarzt Dr. 
Gunnar Leijon a n  der Zahniirztlichen Hochschule von Stockholm. 
Die Auswertung wurde von den heiden Yerfassern des Riintgen- 
abschnittes vorgenoiiiiiieii. 

Die Resultate dieser Unlersuchung betonen die Bcdeutung der 
Mundhggiene bei Superplantaten. Die 'I'endenz zu Entzundun- 
gen uni die Ziihne heruni schien bei Patienten init schlechterer 
Mundhygiene griisser zu win, und der Kontalit zwischen Satteln 
und Schleiiiihaut war in diesen Fiillen schlechter. 

Die Veriinderung der Reweglichkeit der Ziihne war gering und 
riintgenologisch ltonnteii keine hesonderen Unterschiede be- 
obnchtet werden. 

Die I'ermehrung der freigelegten anatomischen \Vurzelfliiclien 
war bci den Zahnen in den totalen Superplantaten deutlich, was 
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