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Prof. Dr. med. Dr. med. dent. Franc;:ois Acker
mann, Emeritus Director of the University of 
Geneva Dental Institute, Past President of the 
International College of Dentists 

Foreword 1 

I am particularly pleased to write the foreword 
to this new work on "Partial Dentures". 

Prof. Schon and Prof. Singer are both well known 
for their publications in the field of prosthetic dentist
ry. One has only to remember their remarkable 
book "Aesthetics and Rehabilitation in Dentistry". 
Prof. Singer is also the author of the book "La rico
struzione del combaciamento in protesi" (The Pros
thetic Rehabilitation of the Occlusion). Those of 
our colleagues who attended the lectures on pros
thetics during the Milan Dentistry Congress in 
December 1961 will remember Prof. Singer's clas-
sical films and the excellent by Prof. 
two presentations based on long experience and 
careful research. 

As esteemed prosthetists who speak several 
languages, are well travelled, and who have expe
rience in lecturing and in further education, these 
two colleagues are well qualified to present the 
results of their scientific observations and prac
tical experiences to the dental profession. 

In this book the authors discuss the biomechanic, 
biostatic, aesthetic, phonetic and functional require
ments for a partial denture. They emphasize the im
portance of quality and precision in clinical and 
laboratory work; they describe diagnosis, impres
sion taking, the choice of articulator, the indications 
for a fixed denture, the choice of clasps, attach
ments and the modern prosthetic and parapros·· 
thetic elements. 

Everyone who is aware of the complicated nature 
of this subject and the difficulties and requirements 
involved in a biofunctional, aesthetic prosthesis can 
only congratulate the authors on their accomplish
ment. This book will be of interest to the student 
as well as the practitioner, because it discusses 
and critically reviews topical, controversial, and 
basic problems. For this reason it deserves the at~ 
tention of the dental world. 

Geneva, February 1964 
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The success of "Aesthetics and Rehabilitation 

in Dentistry", the authors' first joint book, has in

duced them to write a textbook on modern prosthet

ic dentistry. The writers have pooled their many 

years of experience and their considerable know: 

ledge. In this way they hope to guide the practi

tioner and help him improve his clinical results. 

Oral procedures and important laboratory tech

niques are clearly demonstrated by numerous pic

tures. These illustrations are designed to empha

size principles of treatment planning, which are more 

important than pureley technical matters. 

Since a denture rests on living tissues, biologi

cal considerations are stressed in later chapters. 





Fig. 1. The "maxillofacial system" in the form 
of a pyramid. (a) The lines of the pyramid 
drawn on an anatomical section; (b) The surface 
anatomy of a living person. 

(From "Anatomy of the Mouth and Related 
Structures" by Alexander L. Martone, Norfolk 
(Va.) and Columbus (Ohio); Journal of Pros
thetic Dentistry, Vol. XII, Jan.-Feb. 1962, No. 1. 

Part I 

1. The Concept of the 

~~Maxillofacial Unit" 

11 

HAUPL feels that a partial denture requires sup

port from teeth and periodontal tissues, together 

with support from the alveolar tissues. BOITEL takes 

a wider view in that partial prosthetic dentistry inclu

des everything which does not belong to the realms 

of complete denture prosthetics. 

Substitution of artificial teeth presents both tech

nical and biological problems. The prosthetist faces 

the problem of fitting an inactive mechanical struc-

a b 

ture into a dynamic system. The denture has to 

replace lost functions and blend with the whole 

maxillofacial unit. 

The oral cavity lies in a pyramidal-shaped area. 

The of the pyramid joins both ears and the 

nose, while the apex touches the sternum (Fig. 1 ). 
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Within this area are the tissues and organs respon~ 

sible for chewing, swallowing, breathing, talking 

and facial expressions. This multitude of interrelated 

functions has persuaded us to go further than the 

usual conception of the "organ of mastication", and 

to introduce the wider conception of the maxillofa~ 

cial system (SCHON). 

This maxillofacial system contains many units. 

lt contains the teeth, periodontal tissues, oral mus~ 

culature and the temporomandibular joints. Jaw 

relationships, occlusal relationships and facial mus

culature must be considered as well. Even the 

denture must be regarded as an element of equal 

value. These components are so closely interrelated 

that the failure of one unit will effect the whole 

system. We have therefore extended the idea of 

the "organ of mastication". 

A denture may improve or spoil a patient's appea

rance. A poorly retentive complete denture will 

cramp the muscles of facial expression, as will 

defects in the region of the upper anterior teeth. 

The facial harmony depends on the vertical relations. 

The prosthetist can improve a patient's appearance, 

a most important factor in the patient's life. 

A large tongue can influence the form of the 

jaws, affect the position of the teeth, interfere with 

the stability of complete dentures, and hinder 

speech. Developmental maxillary defects (cleft 

palate, harelip), loss of teeth and prosthetic measu

res will also affect the speech. Maxillary deformities, 

Maxillofacial System 
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if not treated, may cause psychological disturb

ances. 

it can now be seen that an understanding of the 

anatomy and physiology of this pyramidal-shaped 

area represents a basis for treatment planning. 

2. The Dentist and the Dental Technician 

A prosthetist needs more than mere technical 

skill. He also requires a considerable knowledge 

and an understanding of the materials he uses. 

Experience, skill and self-criticism contribute to 

success. 

The dentist and the dental technician must work 

as a team. The planning is left to the dentist, becau

se he alone can evaluate the condition of the oral 

structures. A highly polished casting is useless if it 

cannot be fitted into the dynamic system of the oral 

cavity. 

McCRACKEN recently carried out an interesting 

experiment. He sent the same casts of a partially 

edentulous mandible (KENNEDY Class 11, modifica

tion 1) to 38 different industrial laboratories. A 

design of a unilateral free-end saddle was requested 

and he analysed the designs or the finished work. 

He found considerable differences in thickness, 

form and position of the lingual bar. The relations 

of the lingual bar to the mucosa differed and there 

were numerous variations of clasp design. 
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The design of each partial denture must therefore 

be based on an exact knowledge of oral conditions. 

The dentist should be responsible for the construc

tion of a denture with which he hopes to restore the 

patient's occlusion. 

Important factors such as age, tissue reaction, 

face form, skin colour, chewing, etc. must be consid

ered. The technician is in no position to appreciate 

these factors. The denture will be covered by soft 

oral tissues whose contour will be influenced by 

the artificial teeth; this may affect the whole facial 

appearance. For example, it is well known how 

anterior teeth affect the labial fullness. 

Ideally, the dentist should have his own technician 

nearby, so that they can discuss the treatment while 

the patient is there. Different arrangements of teeth 

should be tried in, to study the effect of lip move

ment, and the appearance under artificial as well as 

natural light. The relation of the shape and size of 

the teeth to the patient should be considered as 

well. 

The Dentist and Dental Technican 



Kennedy Classification 

2. Diagram. 

15 

3. C!assification 

CUMMER has calculated that more than 113,000 

variations of spaces are possible. A classification is 

therefore required for systematic diagnosis and 

planning of treatment. However, a simple classi

fication cannot be suggested to take the opposing 

occlusion or jaw relationships into account. These 

must be considered before a diagnosis is made. 

The KENNEDY classification is simple and effec

tive. The four main classes cover all types of spaces. 

The most distal gap determines the class. Further 

possible gaps are registered as modifications. 

CLASS I 

Bilateral free-end gaps. 

CLASS 11 

Unilateral free-end gaps. 

CLASS Ill 

Bounded gaps. 

CLASS IV 

Anterior bounded gaps. There are no modifications 

in this class. A modification would alter the class. 

Missing wisdom teeth are not taken into account 

for classification purposes; neither are missing 

unopposed second molars. This classification does 
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not imply a standardization of prosthetic treatment. 

The correct method is only decided by consideration 

and analysis of the occusal, periodontal, bone, and 

mucosal conditions. In other words, all the tissues 

of the mouth must be considered together. 

For example, take a KENNEDY Class 11 situation 

where only the molars are missing. If oral conditions 

are good, a unilateral denture can be made. However, 

if there is a gap on the other side, it must be used 

to stabilize the denture. Let us take another case 

in which there has been bilateral distal loss of teeth 

(Class 1). There may be a small anterior gap as well. 

In this situation, firm splinting of the remaining 

teeth is the only solution. Attaching the anterior 

bounded saddle to the bilateral free-end saddle 

denture would lead to loosening of the abutment 

teeth. 

4. Evaluation of the Transitional 

Mucosal-borne Partial Denture 

The requirements of a partial denture are as fol

lows: 

1. Function (movement, chewing and speaking). 

2. Aesthetics (natural appearance, no visible 

metal). 

3. Durability (preservation of remaining teeth, 

maintenance of the alveolar ridge). 

A denture which contains all these properties 

may be considered to be of good quality, while a 

denture lacking these properties is of poor value. 

Mucosal-borne Partial Dentures 



Mucosal-borne Partial Dentures 

Fig. 3. Remaining teeth 44, 43, 33, 34; wrong 

construction, since the incisors are in the 

removable part of the denture. The leverage 

leads to loss of abutment teeth and breakages 

of the attachments. 

Fig. 4. The occlusal view of same case. 

A = attachment. 

Fi9. 5. Correct method: firm splinting from 44 
to :34. 

17 

The majority of work carried out in practice lies be

tween these two extremes. 

For these reasons, the entirely mucosal- borne 

partial denture can only be used as a temporary 

A 
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replacement. Its functional and aesthetic values 

are poor, while destruction of the remaining teeth 

and alveolar ridge commonly occur. 

In 1952 REICHENBACH re-examined approxima

tely five hundred partial denture wearers. These 

dentures had been constructed by students at the 

University Hospital in Halle following certain stand

ard principles, and had been in the mouth for an 

average of three years. 39 % of all the dentures 

had sunk, and a distinct spacing in the row of teeth 

was evident. 10 % of all clasped teeth were at

tacked by caries, 40% showed changes in retain

ing and supporting elements (clasps, occlusal 

rests), and 11 % of the clasped teeth had become 

loose. This rather depressing result does, in fact, 

confirm our practical experiences, therefore we will 

consider the tissue-borne partial denture no further 

and will proceed to more satisfactory methods. 

Mucosal-borne Partial Dentures 

Fig. 6. Lower denture, entirely mucosal-borne. 



Paradontally Supported Partial Dentures 

Fig. 7. The same case, opposite side. lt has 
sunk after two years of functioning. 

5. Paradontally Supported 

Partial Dentures 

19 

These appliances preserve the remaining teeth 

and alveolar tissues, rather than merely replace lost 

teeth. 

Occlusal pressure has different effects on the 

periodontal ligament of the remaining teeth and on 

the mucosal covering of the edentulous alveolar 

ridge. The teeth hardly move at all, while the al

veolar tissues may be considerably displaced. In 

order to equalize chewing pressures, an experi

ment was carried out in which a hinge was fitted 

between the abutment teeth and the mucosal

borne saddle. However, clinical experience with 

joint prostheses has revealed that this construction 

is based on an error of thought. The results would 

be as follows: 

1. Functional movements overstrees both perio

dontal tissues and alveolar ridge. This results 

from the binary division of the unit. 



2. The free-end saddles possess a certain degree 

of horizontal and vertical freedom of movement. 

HAUPL feels that excessive functional stimula

tions are started, which lead to local circulatory 

disturbances of the alveolar tissues. These 

changes lead to a faster atrophy of the alveolar 

bone. In fact, this is opposite to the hypotheses 

of the hinge prostheses supporters. 

3. The saddles therefore sink and lose occlusal 

contact. This makes them virtually useless. 

At the Dental Hospital of Milan University, two 

groups of 80 patients were fitted with free-end 

saddle dentures. One group had dentures with 

joint connectors, while the other group had rigidly 

constructed dentures. Both groups were examined 

after a year. Those with rigid connectors showed 

marked abrasion of the occlusal surfaces of the 

plastic teeth, a sign of use; those with joints showed 

Functional Stimulations 

Fig. 8. Lower cast of a 48 year-old patient, 
who had worn a bilateral free-end denture 
with joints for seven years. The atrophy of the 
edentulous ridge has gone so far that the jaw 
bone is about as strong as a pencil. 



Resiliency 

heardly any wear, since the saddles had sunk and 

were out of occlusion. Relief of the remaining teeth 

had been only a pious hope. 

We must remind our readers of SCHUYLER'S 

statements in this respect. "There are no indica

tions for joints because: 

1. Through them occlusal pressure is constantly 

transferred to the denture base, from which 

pressure should be kept away. 

2. They allow the denture base excessive move

ment. Tissues of the alveolar ridge are over

stressed and result in atrophy of alveolar bone." 

Let us now analyse the above concepts. First 

of all a comment on the idea of resiliency - the 

capability of a tissue to yield to pressure. Resi

liency is the degree of reaction; pressure is the 

action causing this reaction. lt is sufficient to re

duce the action to a level which does not cause a 

noticeable reaction. 

This is the solution to the free-end saddle prob

lem. The masticatory pressure should be correctly 

spread over the periodontal ligaments of the remain

ing teeth and the edentulous alveolar bone. 

This leads to the conclusion that the old concept 

of resiliency is outdated. In fact, this conception 

has not recently appeared in American literature. 

In this connection HAUPL has written: 

"lt is unnecessary to pay special attention to 

resiliency in the construction of the dentures, pro-



vided that the impression method has been cor

rectly chosen. The problem centres around retard

ing the effect of denture pressure on the mucosa." 

Excessive functional irritations are caused when 

the denture saddle has freedom of movement and 

is therefore unprotected. This allows uncontrollable 

forces to be applied to the oral tissues. These ex

cessive irritations are transferred indirectly by the 

denture to the alveolar base and are responsible 

for hastening bone atrophy. 

On the other hand, rigid anchoring firmly connects 

the denture with the remaining teeth. The saddles 

are allowed no freedom of movement, which de

creases their vertical displacement to a physiolo

gical level. Within this rigid system the masticatory 

pressure will spread evenly over the whole unit, no 

matter at which point pressure is applied. 

The works of FRECHETTE, KAIRES and FRANCIS 

FISH have shown that the following rules can be 

applied to the free-end saddle denture: -

1. The more rigid the construction, the better the 

distribution of pressure and the less the defor

mation of the supporting tissues. 

2. The remaining teeth should be splinted and the 

edentulous area covered as widely as possible. 

The larger the area covered by the saddle, the 

lower will be the pressure. 

3. The occlusal surfaces of the artificial teeth 

should be reduced to a minimum. Commonly 

used standard types are too large. lt is also 

Rigid Anchoring 



Saddle Design 

advisable not to place artificial teeth too far 

distally. lt is suggested that in some situations 

the second molar be replaced by a metal wedge. 

The upper edge of the wedge forms a linear 

continuation of the occlusal surface. 

ACKERMANN compares the free-end saddle 

with a boat. If the oarsman stands in the middle of 

the boat, it will remain balanced. If, however, he 

stands at the distal end, the boat will rock. The func

tional load centre of a saddle is in the 45, 35 area. 

ACKERMANN recommends saddle design accord

ing to the principle: "Heteromorphie", "HE'Mro

nombre", "Heterotopie". 

"Heteromorphie". The form of the second lower 

molar is reduced by grinding off of the buccal cusps. 

This creates favourable subocclusal gaps. 

"Heteronombre". The last molars on the saddle 

are either much smaller or left out altogether. 

"Heterotopie". The artificial teeth 44, 34 are re

placed by 45, 35 the cusps of which can take a higher 

lingual pressure; or the 44, 34 are left out altogether 

and the order of the artificial teeth is changed to 

45, 46, 45, 43, 42, 41, 31, 32, 33, 35, 36, 35. 

To summarize the advantages of rigid anchoring: 

1. Simple construction, which eliminates the dan

ger of the patient bending it. 

2. Physiologically correct distribution of pressure 

between remaining teeth and alveolar ridges. 



3. There is therefore no bone atrophy and no ne

cessity for rebasing the saddles for four to five 

years, since the saddles do not have any free

dom of movement. 

Firm splinting of all the remaining teeth should 

be considered the method of choice. If the remain

ing teeth are periodontally weak, they should be 

splinted together. If the remaining teeth are strong, 

excessive use will have led to marked abrasion. 

Increasing the vertical relation can only be accom

plished by a firmly fitted splint. Thus even the sound 

teeth can be protected. 

Firm Splinting 

Fig. 9. Radiograph of severely damaged teeth, 
13, 12, 11, 21, 22, 23. After extraction of the 

two central incisors, the two canines had to be 

devitalized because of deep caries. 

Fig. 10. Splinting of the anterior teeth with 

veneer crowns. 



Internal Attachment 

Fig. 11. Premolars and molars are replaced by 

a rigidly anchored (internal attachment) bilateral 
free-end denture. 

Fig. 12. Labial view of the whole construction. 

Fig. 13. Radiographic examination after fou,· 
years. Nothing was found wrong with the pe
riodontal condition of the abutment teeth. No 
r·ebasing of the coddles was necessary. 
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A treatment plan, regardless of whether it con

cerns a fixed bridge, a removable partial denture 

or an occlusal rehabilitation, has to be based on 

an examination. This should include the following 

points: 

1. Study of the face. 

2. Clinical examination of the teeth. 

3. Radiographic examination. 

4. Preparation of diagnostic casts (documentation). 

5. Examination of the oral mucous membrane. 

6. Photographs before treatment and after com

pletion. 

1) Study of the Face 

The diagnosis should not be started with mirror 

and probe, but with a study of the patient's face. 

As we have already explained in Part I, the muscles 

of facial expression form a unit of the maxillo

facial system. They can be considerably affected 

by prosthetic measures. When the patient is· talk

ing, laughing or unconsciously relaxing his face, 

this leads to a functional fluctuation, which MAR

TONE calls "anatomy in action". Even for forming 

one single syllable, 72 muscles are put into action. 

This fact proves the dynamics of the maxillofacial 

system very well. 



Clinical and Radiographic Examination 

Measurements or face masks only produce a stat

ic result. The prosthetist should always remember 

the fourth dimension- the "vitality factor". 

Muscle tone, tissue resilience and the oral struc

tures are all interrelated. This must be remembered 

if prosthetic failures are to be reduced or avoided. 

2) Clinical Examination of the Teeth. 

This point includes: 

a) Vitality tests (electric current or carbon dioxide 

snow). 

b) Testsforcaries. 

c) Evalution of the periodontal condition. 

3) Radiographic Examination 

The radiographic examination must include an 

examination of all teeth and edentulous areas. 

FROHLICH reports that among five hundred com

plete radiograph results only 6.6 per cent were with

out pathological changes. Even in the case of vital 

teeth with healthy marginal gingivae, pathological 

processes such as root resorption or internal granu

loma can appear. In 25 per cent of clinically normal 

jaws, radiographic examination has shown up con

ditions such as: 

a) Residual cysts. 

b) Healed-over remains of fractured roots. 

c) Foreign bodies (e.g. amalgams}, which had fallen 

into the tooth socket after extraction. 
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d) Surplus root filling materiai, which had remained 

ot the base of the alveolus after root extraction. 

e) Retained teeth with dentigerous cysts. 

f) Cysts of the nasopalatine duct. 

As soon as the edentulous areas are stimulated 

by the denture saddles, these pathological struc

tures may give trouble. The patient considers treat

ment to be completed when the dentures are deli

vered, and he will rightly blame any ensuing trouble 

on inadequate examination. Gutta-percha points 

may be used to aid the radiographic evaluation of 

periodontal pockets (Fig. 15a, b). 

Radiographic examin2tion of the temporomandib

ular joints can usually be dispensed with, unless 

obvious disturbances are present. 

c d 

Radiographic Examination 

Fig. 14 a-d. Accidental findings. 
Fig. 14 a. Cysts in the edentulous mandible. 
Fig. 14 b. Residual root. 
Fig. 14 c. Residual roots. 
Fig. 14 d. Residual root. 



Diagnostic Casts 

Fig. 15 a, b. Severe periodontitis: Gutta-percha 

points placed in the pockets. 

4) Preparation of Diagnostic Casts 

Only a detailed analysis of diagnostic casts will 

give accurate information about: 

a) The occlusion. 

b) The depth of overbite (vertical overlap). 

c) The distribution of the occlusal load. 

d) Premature contacts. 

e) Eccentric movements. 

f) Parafunctions (grinding, etc.). 

(Figs. 16-20). 



Vertical Relation 

Fig. 16. Vertical relation reduced, note prog
nathism. Caused by faulty mandibular bridge. 

Fig. 17. The same case seen from the right 
side. 

Fig. 18. The same case seen from the left 
side. 



Vertical Relation 

Fig. 19. Vertical relation of occlusion restored 
with wax plate. 

Fig. 20. View from right. 

Fig. 21. View from left. 



Vertical Relation 

Fig. 22. Vertical relation increased with tem
porary side bridges (for four to six weeks). 

Fig. 23. View from left. 

Fig. 24. View from right. 



Photographs 

5) Examination of the Oral Mucous Membrane. 

Mucosal affectations such as lichen planus or leu

koplakia contraindicate additional irritations by den

ture saddles. 

6) Photographs Before Treatment and After Com

pletion. 

Photographs (front and profile) before and af

ter completion of the treatment represent a val

uable addition to the clinical documentation. Hardly 

any patient will ever remember his former looks. If 

a great improvement in the patient's appearance 

has been achieved, it is important to impress those 

changes upon him by means of pictures. Coloured 

photographs, or, even better, coloured slides are 

especially valuable. These slides can easily be 

taken in the surgery or laboratory. When projected 

they show details which would not heve been appa

rent on a black and white print. Colour differences 

between natural and artificial and inflammatory con

ditions of the mucosa, especially around gingival 

margins, can clearly be seen. Colour photographs 

are not only valuable material for collecting and 

documentation purposes; they also serve as unpre

judiced judges of our work. 



34 Planning 

All remaining abutment teeth should be splinted 

together, if possible. This rule applies to both perio

dontally weak and strong teeth. The latter may well 

have to carry the additional burden of a removable 

partial denture. If occlusal conditions are good and 

the periodontal condition normal, it may be suffi

cient to splint the two most distal teeth on each 

side (Fig. 25). 

Fig. 25. Splinting the abutment teeth. 

Fig. 26. Incorrect planning; denture rotates 
round the axis B-B 1. 



Lingual Connector 

Fig. 27. Clinical case; 17, 12, 11, 21, 22, 27 
standing. 

Fig. 28. The incisors are firmly splinted. At
tachments are fitted into the adjacent pontics 
and into the molars. 

Fig. 29. Lingual connector; attachment at 
point A. 



36 Palatal Connector 

R 

Missing anterior teeth should be replaced by 

a firm bridge. The anterior teeth are mesial to the 

denture attachments. When loaded, they can cause 

dangerous leverages which may endanger the whole 

appliance (Fig. 26). 

If incisors are planned as abutments for a bound

ed saddle, their shape precludes the use of in

tracoronal retainers. For this reason, bridge con

necting links are used for insertion of the attach

ments (Figs. 27 and 28), provided that these are 

bounded saddles with strong abutments. 

Fig. 30. Standard forms of the palatal con
nector. 

Fig. 31. Typical horse-shoe form of a palatal 
connector in a Class IV situation. The mesial 
attachments (A) support the denture. The pala .. 
tal attachments (A 1) splint the abutment teeth. 



Pre-prosthetic Preparation 

If possible, the removable part should be bilateral 

with an absolutely rigid major connector (Figs .. 29, 

30 and 31). 

An exception to this rule would be a Class 11 

situation with only molars missing. A unilateral 

denture may suffice in these circumstances. The 

methods shown in Figs. 233-237 (atlas) have pro

ved valuable. 

The shape of the free-end saddles must be care

fully chosen. FISCHER (Stuttgart) has calculated that 

the incisive tip of a canine can be displaced 0.3 mm. 

when loaded by a free-end saddle. This lies within 

physiological limits. If the free-end saddle is shor

tened from 50 mm. to 25 mm., the movement at the 

tip of the canine is doubled from 0.3 to 0.6 mm. This 

means that the longer the saddle, the lower the 

movement of the abutment tooth. Conversely, the 

shorter the saddle, the greater the movement of 

the tooth. This will increase the danger of over

stepping the physiological limit. Saddles should 

therefore be extended as far distally as possible. 

The width of the saddle is determined by the soft 

tissues. Further extention would lead to instability 

and soreness. The area between the external ob

lique ridge and edentulous ridge (the buccal shelf) is 

a useful loadbearing area. 

3. The 

Pre-prosthetic preparations can be divided into 

surgical, conservative, orthodontic and periodon

tal measures. 



Pathological processes should be surgically re

moved, and grossly tilted or over-erupted teeth 

should be extracted. If in doubt, extract the tooth. 

This policy has been supported by clinical expe

rience. We have often regretted keeping o doubtful 

abutment. 

b) Preparation 

All restorations should be removed from abut

ment teeth. Root fillings should be tested if the tooth 

is devitalized. HAUPL has shown that 50% of root 

fillings which were clinically and radiographically 

satisfactory were infected. One must be cautious 

about using devitalized teeth as abutments, espe

cially as the medical history may preclude retention 

of non-vital teeth. The radiographic controls shown 

in Fig. 32 a-e are intended to explain the impor

tance of the time factor. This decides whether teeth 

a b c 

d e 

Surgical Preparation 

Fig. 32 a-e. Different control cases. 
Fig. 32 a. Control after 10 years. r.t. & r.f. ·14. 
Fig. 32 b. Control after 11 years. r.t. & r.f. 34. 
Fig. 32 c. Control after 25 years. r.t. & r.f. 44. 
1-ig. 32 d. Control after 25 years. r.t. & r.f. 12, 21. 
Fig. 32 e. Control after 28 years. 11-12. 
r.t. = rcot treatment. 
r.f. = root filling. 



Orthodontic Preparation 

with treated roots are to be included in the prosthet

ic construction or not. All root treatments were 

carried out on one side at a time, under anaesthesia. 

The following materials were used for filling the 

root: Chlora-percha and Gutta-percha points, i.e. 

AH 26 and Gutta-percha points. 

c) Orthodontic Preparation 

Pre-prosthetic orthodontics attempts to restore 

occlusal harmony and remove deflective contacts 

which may affect centric occlusion. 

For intra-maxillary corrections a Japanese hemp 

fibre, known as "grassline", is useful. "Grassline" 

shrinks by one tenth of its length within 24 hours 

following absorption of oral fluid. Through the gra

dual tension it effects the closing of gaps and dias

temas. The ligature should be left for three days, 

for stabilization of the results. it is then replaced 

by a wire ligature, otherwise fresh "grassline" has 

to be applied. The following case illustrates the 

effectiveness of "grasline". 

A 38 year-old female patient had lost the lower 

right central incisor through periodontal disease. 

Since the missing tooth had not been replaced, the 

left incisor had moved into the gap (Fig. 33). When 

eventually she decided to have the tooth replaced 

the gap had become too small to fit a lower incisor 

of normal width into it. A "grassline" ligature was 

applied (Fig. 34). Within one day the left central in

cisor was brought into contact with the left lateral 

incisor. The teeth 31, 32, 33 were now fixed with a 



Ligatures 

Fig. 33. Loss of the right central incisor. 

Fig. 34. "Grassline" ligature. 

Fig. 35. Wire ligature. 



Ligatures 

Fig. 36. Prosthetic closure of the gap atter 
preliminary orthodontic treatment. 

wire ligature (Fig. 35). The missing right first incisor 

was later replaced by a plastic tooth held in a tem

porary splint (Fig. 36). 

The gentle effects of "grassline" remain within 

physiological limits. Because of its ease of use, 

it is the treatment of choice for the correction of 

diastemas. 
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d) Periodontal 

Dental restorations and periodontal health are 

inseparably interrelated; periodontal health is ne

cessary for the proper function of all restorations, 

and the functional stimulation provided by dental 

restorations is essential for the preservation of the 

periodontium. 

Gingival and periodontal disease must be elimi

nated before restorative procedures are begun, for 

the following reasons: 

Tooth mobility and pain from food impaction in 

periodontal pockets interfere with mastication and 

function of the prosthesis. 

Inflammation and degeneration of the pe

riodontium impair the capacity of abutment teeth to 

meet the functional demands of the prosthesis. 

Restorations constructed so as to provide beneficial 

functional stimulation to a healthy periodontium 

become a destructive influence when superimposed 

upon existing periodontal disease, and shorten the 

life span of the teeth and the prosthesis. 

Partial prosthesis constructed on casts made 

from impressions of diseased gingiva and edentulous 

mucosa will not fit properly when periodontal health 

is restored. 

To properly locate the gingival margin of restora

tions, the position of the healthy gingival sulcus 

must be established before the tooth is prepared. 

Margins of restorations hidden behind diseased 

gingiva will be exposed when the inflamed gingiva 

shrinks following periodontal treatment. 

Periodontal Treatment 



Periodontal Treatment 

To overcome periodontal problems the following 

treatment plan ist suggested: 

Treatment Plan 

I. Initial preparation of mouth 

1. Removal of all calculus deposits and thorough 

root planing; 

2. instructions in oral physiotherapy; 

3. removal of caries; 

4. tooth movement; 

5. temporary stabilization; 

6. occlusal adjustment. 

Reevaluation: reasons for initial preparation of the 

mouth 

a) Reduction of inflammation; 

b) pockets may be eliminated by initial preparation 

alone; 

c) through the instructions in oral physiotherapy 

patients collaborate efficiently; 

d) bone defects may be eliminated by tooth move

ment in the defect. 
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11. Pocket elimination 

1. Suprabony 

a) gingival (soft red gingival gingival 
edematous less -~ --~ 

than 5 mm) curettage shrinkage 

b) periodontal (soft red gingival gingival 
edematous less ----> ----0> 

than 5 mm) curettage shrinkage 

c) gingival (dense, firm, 
gingivectomy resection of soft 

fibrosis more than 5 mm 
with adequate zone 

------7>- -----+tissue wall of 

of attached gingiva) 
or flap pocket 

d) periodontal (dense, firm, gingivectomy resection of soft 
fibrosis more than 5 mm ----.. ·-> ---~tissue wall of 
with adequate zone or flap 
of attached gingiva) 

2. lnfrabony 

e) three osseous walls gingivectomy + curettage 

f) two osseous walls 

or flap + curettage 

shallow craters: ostectomy removing 
one or both walls 

deep craters or other free osseous tissue 

pocket 

-+new attachment 

two wall defects: autografts ~new attachment 

g) one osseous wall 

h) combinations 

1) ostectomy (removing 
one bony wall) 

2) contiguous osseous 
tissue autografts 

3) tooth movement into 
the bony defect 

l new attachmenl 



Registration of Vertical Relations 

Ill. Restoration of the destroyed gingival unit 

1. Free soft tissue autografts; 

2. contiguous soft tissue autografts; 

a) laterally positioned flap; 

b) double papillae positioned flap; 

c) oblique rotated flap; 

d) apically positioned flap. 

IV. Restoration of lesions of the attachment apparatus 

1. Permanent stabilization; 

2. Periodontal prosthesis. 

it is necessary to distinguish between the verti

cal relation of rest and the vertical relation of oc

clusion. The vertical relation of rest is the position 

held by the mandible when its supporting muscu

lature is in a state of tonic equilibrium. The vertical 

relation of occlusion represents the vertical sepa

ration of the jaws when the teeth are in occlusion. 
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The latter relation is a physical phenomenon, while 

the vertical relation of rest is a physiological state. 

lt is most important to record the correct vertical 

relation, since the vertical relations determine the 

relationships of the units of the maxillofacial sys-

tem, and are a guide to appearance. 

Increasing the vertical separation of the jaws can 

lead to functional disturbances as well as a change 

of appearance. These disturbances may manifest 

themselves as: 

a) Hastened resorption of the alveolar ridge under 

mucosal-borne denture saddles. 

b) Excessive burdening of the periodontal mem

brane of the natural teeth. This may lead to sec

ondary phenomena. 

c) Disturbances within the temporomandibular 

joints. 

Decreasing the vertical separation of the jaws 

will give the patient an aged, prognathic appear

ance. Temporomandibular joint disturbances have 

also been ascribed to this cause. 

We record the vertical relation by using a meth

od described by KAZIS, SHOHET, SHPUNTOFF 

and others. it is based on measuring the distance 

between the vertical relation of occlusion and the 

vertical relation of rest. This distance represents 

the inter-occlusal distance or free-way space. The 

measurements are simple and can easily be carried 

out in practice. 

Recording the Vertical Relation 



Vertical Relations 

Two points are marked on the face. One is mark

ed on the tip of the nose, the other on the point of 

the chin. 

K 0 R K HA US' orthodontic calipers have been 

proved a practical measuring instrument as each 

millimetre's difference can be immediately read. 

The vertical relations of occlusion and of rest are 

measured. The vertical relation of rest is a physio

logically determined position, which can be consid

ered the starting and finishing point of all mandib

ular movements. 

Cephalometric and electromyographic studies 

have revealed that under certain conditions the po

sition of rest can change. In practice, however, 

these minor changes are of no importance for the 

determination of the vertical relation of occlusion. 

Moreover, later tomographic examinations of the 

temporomandibular joint have proved this method 

to be scientifically correct, and useful in practice 

(SCHDN). 

The inter-occlusal distance of the incisor region 

is usually .2'--3 mm., although in some instances it 

can be as much as 6-12 mm. We do not recom

mend the use of a standard 3 mm. inter-occlusal 

distance, because patients' requirements vary so 

much. 

Before contemplating increasing the vertical re

lation of occlusion, the following factors should 

be considered: 
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a) The present inter-occlusal distance. 

b) The age of the patient. 

c) The adaptability of the patient. 

If one finds an occlusion which gives limited in

ter-alveolar space (close bite) it is important to de

cide whether there is a primary or secondary cause. 

Secondary causes include tooth abrasion, loss of 

posterior supporting areas, tooth displacement and 

fitting of incorrect restorations. 

Features suggestive of a primary cause are: 

a) The joint capsules are in their normal position. 

This can be confirmed by radiographs as well as 

by palpation of the condyles. 

b) A significantly steep inclination of the condy

lar path. 

c) The typical "step-like" effect in the occlusal 

curve. Other features are overerupted canines and 

incisors, low premolars and molars, and the typi

cal "step" distal to the canines (Fig. 41). 

d) The inter-occlusal distance is within physiolo

gical limits. 

For secondary causes the following signs are 

to be found: 

a) The condyles are dislocated upwards and 

backwards. 

b) The vertical relation of occlusion is much re

duced, and the inter-occlusal distance can some

times be as much as 12-15 mm. 

Vertical Relations 



Measuring Technique 

Fig. 37. Original occlusion. 

Fig. 38. Measuring the inter-occlusal distance 

Fig. 39. Occll1sion after completed elevation ot 

the vertical relation. 
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With regard to treatment, it is necessary to dis

tinguish between an occlusal restoration in the 

case of a secondary malocclusion and an occlusal 

correction in the case of a primary malocclusion. 

Occlusal elevation should always be carried out 

at first with acrylic bridges (Fig. 42) or an overlay 

plate (Fig. 43), since the reaction of the temporo

mandibular joints to the occlusal elevation can 

never be foreseen. Occlusal elevation should al

ways be carried out within the inter-occlusal dis

tance. 

For some occlusal corrections orthodontic mea

sures are indicated. However, a prosthetic occlusal 

elevation is recommended for the following cases: 

a) When an aged appearance has resulted from 

overclosure. 

Primary and Secondary Malocclusion 

Fig. 40. Korkhaus' calipers. 



Occlusal Elevation 

Fig. 41. Occlusal step in the mandible. 

Fig. 42. A: Upper and lower acrylic bridge. 
8: Occlusal elevation in wax. 

A 

8 



Occlusal Elevation 

Fig. 43. The same case in occlusal view. 

Fig. 44. At A still wax; at 8 this has been 
replaced by self-hardening acrylic resin. 

Fig. 45. Now the wax at A has also been 
replaced by acrylic resin. 



Occlusal Plane 

Fig. 46. Anterior occlusal plane to encourage 
eruption of posterior teeth. 

b) When masticatory functions appear restricted. 

c) When the malocclusion has caused pathologi

cal changes. Lower incisors may be biting into 

the palatal mucosa; there may be disturbances 

of the temporomandibular joint, abrasion of 

teeth, or periodontal damage. 

d) When a secondary malocclusion is superimpos

ed on a primary one. 

Contra-indications to prosthetic occlusal ele

vation are: 

a) Middle-aged patients with physiological 

abrasion. 
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Fig. 47. The loss of teeth in the posterior area 
has led to a secondary occlusa l depression 

with prognathi sm. Th e two lower late ral bridges 

arc inco1-rectly designed. 

Fig . 48. Two temporary plastic bridges in the 

mandib le hold the correct occ lusion for two 

months, so that possible reactions of the man

dibular joints ca n be checked . 

F1g. 49. Improved appearance; re laxed, norma l 

l1p musculature, correct vertica l re lat ions. 



Correct Occ lusion 

Fig. 50. Three veneer crowns in the maxi lla at 

14, 13, 12 and full crown at 17 to ba lance the 

occ lusa l surface. 

Fig. 51. The fina l posterior teeth bridges (ve

neer crowns) inserted in th e mandib le. 

Fig. 52. Correct occ lusion after comp letion of 

the prosthetic work . 
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b) In middle-aged patients the muscles of masti

cation and the temporomandibular joints have 

already adapted themselves, and a change of 

the occlusal position would not be acceptable. 

c) The patient's state of health does not permit a 

radical change in the dentition. 

d) The inter-occlusal distance is within the physio

logical limits (2-3 mm.). This would be elimi

nated by an occlusal elevation. 

Recording occlusal relationships for partial den

ture construction presents difficulties which are 

reflected in the occlusal adjustments required when 

fitting the dentures. The customary wax record is 

prone to errors. 

Recording Centric Occlusion 



Occlusal Registration 

SHANAHAN and LEFF have carried out an inter

esting experiment. Casts of a complete dentition 

were mounted in centric occlusion on an articu

lator. A 3V2 mm. strong aluwax plate was warmed 

and placed on the occlusal surfaces of the lower 

teeth. The articulator was then closed with a pres

sure of 5 kilograms. After the wax had hardened it 

was glued to the upper cast and the lower cast re

moved from the articulator. The impression that the 

lower teeth had made in the wax was filled with 

plaster. This new cast was then articulated with 

the upper cast. lt was found that considerable differ

ences existed between the occlusions of the first 

set of casts and those of the other set. When self

polymerizing acrylic resins were substituted for 

wax, the occlusions did not differ. The authors 

concluded that wax is therefore unsuitable for re

cording inter-occlusal relationships. Self-hardening 

materials are preferred. 

We have made use of this knowledge in devising 

a new technique for occlusal registration. lt does 

not register a point, but a contact area of approxi

mately 1;4 mm. mesially and distally. This is the 

area of contact described by ST ANSBERRY. 

Previous techniques required the occlusal re

cords to be transferred to a cast of the edentulous 

area. Our method reverses this procedure. At the 

beginning, the intercusping of maxillary and mandi

bular teeth are precisely recorded in self-poly

merizing acrylic resins. This is followed by a func

tional impression of the edentulous area. This is 

known as the SINGER-SOSNOWSKI "biodynamic" 
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compression imprint. lt combines two impressions 

on the same model, thereby eliminating sources of 

error involved in transferring records from a soft 

(mouth) to a hard basis (plaster). 

The practical procedures can be demonstrated in 

a typical patient: 

A denture is to be made for a maxilla in which 

only the six anterior teeth are standing. An acrylic 

resin occlusal rim is prepared on the diagnostic 

cast (Fig. 53), the abutments prepared for veneer 

crowns (Fig. 54), and a copper ring Kerr impres

sion is taken from each single abutment. Acrylic 

resin transfer copings (Fig. 55) are prepared on the 

copper-plated cast. An acrylic facing has been po

sitioned on the left incisor to help judge appear

ance. The occlusal rim can now be prepared. The 

edges of the rim are formed by the application 

of zinc oxide-eugenol paste, which is moulded to 

the denture outline. A self-polymerizing acrylic re

sin is applied to the occlusal surface and the pa

tient closes his mouth. This establishes accurate 

intercusping. (Fig. 56). 

The fitting surfaces of the saddle areas are now 

coated with adhesive powder. 

A plaster overall impression is then taken to in

clude both occlusal rims and transfer-copings. The 

copper-plated stumps are then fitted in the copings 

and the veneer crowns can be made on this cast. 

The crowns are tried in separately, an over-impres-

Occlusal Registration 



Occlusal Registration 

Fig. 53. Plastic occlusal mould. 

sion is taken for localization, and then they are sol

dered together. 

The casting of the anterior teeth is now fitted and 

the functional impression repeated (Fig. 57). The 

layer of impression paste is removed from the 

saddle base and the impression retaken (Fig. 58). 

After the impression paste has hardened in occlu

sion, a plaster impression is again taken over the 

occlusal rim and the casting. The position of the 

occlusal rim has not been changed during the plas

ter impression since the excess impression paste 

retained it under the metal frame of the splint. The 

whole prosthesis is now completed and assembled 

on this final cast (Figs. 59, 60 and 61). This tech-



60 

nique therefore combines what were previously 

three separate techniques. it provides a possible 

solution to the important problem of accurate oc

clusal records for partial denture construction. 

Transfer Copings 

Fig. 54. The remaining natural teeth prepared 

for the veneer crowns. 

Fig. 55. Acrylic transfer copings, fitted on to 

the abutments. A facet is made in the coping 

of the upper left central incisor for checking 

the correct length of the veneer crown. 



Intercusping Position 

Fig. 56. Establishing the intercusping position 
with a self-polymerizing acrylic resin. 

Fig. 57. Splint 1n rough cast state 

Fig. 58. Second functional impression with the 

splint. 



Second Functional Impression 

Fig. 59. Ccmpleted construction on the model; 

the veneer crown splint of the anterior teeth 

consisting of 6 units. The bilateral free-end 

prosthesis is rigidly anchored by precision at

tachments. 

Fig. 60. The completed work in the mouth 

(palatal view). 

Fig. 61. Completed work in occlusion. 



The Problem of Articulation 

In the previous chapter we emphasized the im

portance of accurate occlusal registration. Occlusal 

corrections not only waste time but can spoil good 

work. 

With partial dentures the relation of the two jaws 

may be established by the standing teeth. Where 

there are no standing teeth the problem is more dif

ficult. On the subject of articulation, REICHEN

BACH has recently disproved much of GYSI'S 

work. Few former theories stand up to modern prac

tical knowledge. 

Nearly every school of prosthetic thought has de

vised methods of relating jaw movements and trans

ferring them to an apparatus on which dentures are 

constructed - the articulator. Many prosthetists 

have felt duty-bound to construct their own arti

culators. The literature abounds with descriptions 

of articulators, yet none of them accurately imitate 

physiological masticatory function. The following 

points should be remembered: 

a) A mechanical construction will never be able to 

reproduce perfectly the complex functional jaw 

movements of each individual. 

b) The articulation is not entirely dependent on the 

temporomandibular joints (KORBER, STEIN

HARDT, BRECKER). All measures aiming to 

transfer the joint tracks onto an articulator are 

irrelevant. 



c) In most articulators the maxilla is moveable and 

the mandible is fixed; it is the other way round 

in the mouth. During functional movements the 

mandible does not always close in a completely 

vertical direction, but from slightly right to left; 

however, many articulators can only close in 

one vertical direction. 

d) The sliding movements of the mandible can be 

duplicated by the articulator, but lateral function

al movement are small, especially in the molar 

region. Protrusive movements do not generally 

appear within the masticatory cycle. 

e) The sliding movements of the articulator are 

mainly horizontal, whereas the functional move

ments of the mandible are mainly vertical with 

only a slight lateral component. 

Some prosthetists suggest the use of fixed path 

articulation of average values. These are said to 

reproduce approximately the change in position 

which appears in the contact channel of the teeth 

of a denture wearer. Supporters of this type of ar

ticulation claim that: 

a) The relationship of the casts to the rotational 

axis of the articulator conform with the relationship 

of the jaws to the rotational axis of the mandible. 

b) The alignment of the models to CAMPER'S 

plane is facilitated by the facial curve. 

lt should be pointed out that the alignment of the 

occlusal plane can be more accurately determined 

Articulators 



Occlusal Plane 

Fig. 62. Shanahan's graph of the Boswell's 
masticatory cycle. C = centric occlusion; R 
= physiologic position of rest. The line from 
A-C shows the horizontal direction of the 
upper part of an articulator during lateral 
movement. The line B-R represents the occ
lusal surface of the upper teeth. The two el
liptical curves graphically illustrate the verti
cally aligned masticatory cycles in the frontal 
plane (Boswell and Jankelson). 

by referency to the plane joining the points distal to 

the maxillary tuberosities. We have already men

tioned that neither the temporomandibular joints of 

the patient nor the articulator joints form a crucial 

factor in determining the articulation. Although oc

clusal anomalies can lead to disturbances offunction 

of the temporomandibular joints, the temporoman

dibular joints have no determining effects on the 

occlusion of the teeth. Artificial reproduction of the 

complexities of jaw movements is therefore virtually 

impossible. 

In the field of masticatory function, the research 

carried out by BOSWELL, JANKELSON and SHA

NAHAN is notable. 

A 

B 
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BOSWELL, with the aid of the mandibulograph 

and the mandibuloscope, proved that the mastica

tory cycle starts in the physiologic position of rest. 

When food is taken in the mandible opens and mo

ves laterally at the same time, then it closes with a 

simultaneous mesial movement; here the cycle ends 

in centric relation and then starts again (Fig. 62). 

In addition to this, JANKELSON discovered that 

the intercusping reaches its highest level at the end 

of the masticatory cycle only when swallowing is 

carried out; however, if no swallowing takes place 

the masticatory movements stop slightly before a 

complete closure of the teeth, and a new cycle is 

started immediately. If the bolus is between the 

teeth, the working side of the mandibular teeth will 

be parallel to the maxillary teeth, while the non

working (balancing) side will close a little more 

tightly, nearly in occlusion. 

Thus we know that the functional masticatory cy

cle starts and ends in the position of maximum in

tercusping of the teeth, therefore it is quite suffi

cient to copy this static phase when setting up arti

ficial teeth, since its functional value for the denture 

is assured. 

For this purpose a rationally constructed articu

lator would be sufficient, as long as it meets the 

following requirements: 

a) One should be able to dismantle and reas

semble it without disturbing the occlusion. 

b) One should always be able to reproduce the 

correct intercusping in the same position. For this 

Masticatory Cycle 



Fournet Dual Check Articulator 

Fig. 63. Fournet Dual Check Articulator. In 

the upper part which opens is the socket for 

the model of the maxilla. On the lower part: 

1. the concave, plate-like spherical segment 

which corresponds to the Spec curve; 2. be
hind it is the retromaxillary plane; both are 

vertically displaceable. 

reason, no resilient part should be included in the 

construction and the articulator should be a com

pletely rigid unit. 

The construction should be as simple as possible 

and consist only of absolutely essential parts. 

In this respect the FOURNET DUAL CHECK AR

TICULATOR (Fig. 63) has proved its clinical efficien

cy. This articulator has two considerable advan

tages over its European counterparts: 

a) The SPEE curve for the setting up of teeth is 

already predetermined. 

b) The vertically displaceable retromaxillary plane 

facilitates a perfectly accurate orientation of the 

occlusal surface. 
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Fig. 64. The two retromaxillary points of the 
maxilla model. 

Fig. 65. The upper cast in tho articulator fit

ted according to t:1e threo fixed points. An

teriorly the two central incisors are already 

adjusted to the Spee curve, which is establish

ed by the sp:1erical template. Posteriorly the 

two retromaxillary points rest on the upper 

odg2 of the retromaxillary plane. 

Fig. 66. The upper teeth set up. 



Fournet Dual Check Articulator 

The fixed model of the maxilla can be removed 

and replaced by a simple hinged flap, which can be 

locked by a screw. 

The orientation of the maxillary cast in the articu

lator is based on three fixed points: the two retro

maxillary points (Fig. 64) posteriorly, and the two 

central incisors anteriorly (Fig. 65). These teeth 

have already been set up previously in their cor

rect position with regard to length and median plane. 

The connection of the two retromaxillary points is 

practically horizontal and may be called the retro

maxillary line. lt can be used as an adjunct for 

determining the occlusal plane. 

The upper teeth are set up first (Fig. 66). Their 

occlusal surfaces are positioned on a concave 

spherical template with an angulation of 16° which 

corresponds with the curve of SPEE. 

The template is then removed, the lower cast 

mounted in the articulator and the lower teeth set up. 

The same method is also applicable to complete 

oral rehabilitation by means of fixed pontic con

structions (one bridge of 14 units in the maxilla and 

mandible). In this case the plastic occlusal surface 

of the temporary upper bridge serves to increase 

the vertical relation of occlusion. lt is adjusted to 

the SPEE curve of the template and the occlusal 

level of the lower teeth set to it. 

We believe the mandible to be the best articu

lator. Lateral movements can only be checked in 

the mouth, after the appliance has been completed. 
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Occlusion is important to most branches of den

tistry, not just complete dentures. lt is important to 

each inlay and crown and is particularly important 

to partial dentures. We use the Biokop-Occludator 

for small bridges. 

Correct inter-occlusal records are of prime im

portance. We believe in simple clinical methods 

which follow nature by establishing each individual 

masticatory cycle. We attempt to blend our con

structions to it. lt is unnecessary to register tempo

romandibular joint axes and transfer them to com

plex articulators. 

Inter-occlusal Records 
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A large variety of wrought and cast clasps are 

available. ESCHLER has shown that if a wrought 

clasp exerts a permanent force of 5 g. detectable 

changes of the periodontal ligament take place. 10 g. 

produces oedema and bone resorption, while 50 g. 

will cause considerable damage. 

If LOEBICH is correct, a 1 mm. strong wire de

formed 0.5 mm. has a dynamic effect of 500 g. lt 

will be seen that wrought clasps can cause sonsid

erable damage to the abutment teeth. We there

fore feel that only the well designed cast clasp is 

acceptable. 



The three elements of each clasp (Figs. 67 and 

68) are: 

a) The occlusal rest, which loads the tooth ver

tically in the direction of its long axis. 

b) The bracing section, which lies rigidly above 

the survey line. 

c) The resilient part, which provides retention by 

engaging the undercut below the survey line. 

This type of clasp has been known for more than 

thirty years. it has proved valuable for bounded 

saddle dentures (KENNEDY Class Ill and IV) but we 

have found it unsuitable for free-end saddle den

tures (KENNEDY Class I and 11). In the latter case 

the abutment teeth are prone to distal tilting by the 

saddle. 

The NEY system has resolved the vast array of 

clasps into five specific types. Each type can be 

used in a particular place. A surveyor or Parallelo

meter not only determines the path of insertion of 

the denture but also marks the survey line and the 

undercuts necessary for clasp design (Fig. 69). 

Of the five basic types of the NEY system only 

some are known in Europe (Fig. 70): 

1. Clasp I by AKER 

2. Clasp 11 by ROACH 

3. The combination clasp 1-11 

4. The back-action clasp by NEY 

5. The ring clasp by NEY 

Ney System 



Clasps 

The five basic forms can be divided into two main 

groups with similar properties: 

Group 1 (Fig. 71). Clasp I, Clasp 11, combination 

Clasp 1-11. 

All clasps of this group possess double bracing 

and double retention. 

Group 2 (Fig. 72). The back-action clasp and 

ring clasp. 

In this group the bracing is only on one side of 

the abutment tooth. The retention of the back-action 

clasp is distal; it can only be used bilaterally, 

symmetrically in mirror-image (Fig. 73). 

Clasp I (Fig. 74 a, b, c, d) grasps the abutment 

tooth rigidly. it is only indicated for bounded sad

dles and not for tilted teeth. The rigid part of the 

clasp arm (above the survey line) forms two-thirds, 

the resilient part (reaching into the undercut for re

tention) only one-third of the total length of the arm. 

Clasp 11 (Fig. 75 a, b, c) is indicated for free-end 

saddles where the undercuts of the abutment teeth 

are situated deeply near the neck of the tooth; the 

bracing action is small. The retentive areas are adja

cent to the denture saddle. 

The combination clasp 1-11 (Fig. 76) is applied to: 

1. Teeth which are bounded by other teeth. 

2. Situations where the buccal (upper) or palatine 

(lower) conditions call for the use of clasp I, and 

lingual (lower) or buccal (upper) conditions call 
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for the use of clasp 11 (usually in the case of 

tilted teeth). 

The occlusal surface support is always supplied 

by the strongest part of the clasp, i. e. the rigid arm 

of clasp I. 

The first clasp type of the second group, the back

action clasp by NEY (Fig. 77 a, b, c) is well suited 

for free-end saddles. lt can be attached to premo

lars, canines and incisors. lt is connected to the 

stabilizing bar of the denture by a mesiolingual 

strong arm. The two retentive points are situated 

mesio-buccally and distally. The latter prevents 

the saddle being displaced by the mucosa. 

There are two types of back-action clasp: 

1. The reverse back-action clasp (Figs. 77 c, 78). 

When the abutment tooth is tilted lingually, the sur

vey line lies near the occlusal surface on this side. 

This clasp has its bracing part buccally and its re

tentive part lingually. 

2. The "Sedelac clasp" (Fig 79a, b) is an ingen

ious variation of the back-action clasp. The oc

clusal rest is directly connected to the denture saddle 

and is separated from the other parts of the clasp. 

Apart from the back-action clasps, the ring clasps 

are also in the second group (Fig. 80). Ring clasps 

are useful for buccally tilted upper molars (Fig. 81 a) 

or lingually tilted lower molars (Fig. 81 b). As the 

ring clasp is so long, we normally stabilize it by two 

Back-action Clasps 



Rest Seats 

occlusal rests and a double support for its bracing 

arm. which runs 2--3 mm. from the gingival margin. 

When designing a rigid clasps system, one must 

not overlook a rigid major connector. We feel that 

the continuous clasps, frequently used as a connec

tor and indirect retainer (tilt-stopper), may act as 

an orthodontic appliance. We do not recommend 

its use. 

Abutment teeth should be crowned, since the un

avoidable rubbing effect of the cast surface of the 

clasp may lead to a carious lesion. A rest seat may 

be incorporated into the crown. We have found a 

tendency for caries to occur if a rest seat is ground 

in a natural tooth. The only circumstances in which 

the abutment teeth need not be crowned are those 

in which there is a high natural resistance to caries 

and good oral hygiene. Rest seats should not be 

ground in natural teeth. If necessary, tho cusp of 

the opposing tooth should be adjusted. The rest 

seat should be 1.0-1.3 mm. deep, saucer-shaped, 

with its greatest depth mesially. The occlusal rest 

itself must be rigid. 

While the Ney system provides many advantages, 

we feel that an unsplinted abutment tooth may be 

subjected to pathological stresses. In most cases, 

the buccal and lingual survey lines are not on the 

same horizontal plane. 

This could lead to a tilting of the crown in one di

rection and a movement of the root in the opposite 

direction (Fig. 82 a, b). This danger is accentuated 

if the clasp is empirically adjusted at a later date. 
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The occlusal rest is situated at a high point on one 

side of the tooth. Occlusal loads can lead to tilting 

of the tooth (Fig. 83). For these reasons we strong

ly advocate splinting the remaining teeth. 

Occlusal Loads 



Internal Attachments 

The internal attachment (NEY-CHAYES, STERN

BAKER, and others) provides a series of important 

advantages over clasps. 

1. No metal is shown. 

2. During the dynamic phase of mastication only 

vertical forces affect the abutment, while during the 

static phase the patrix rests passively within the 

matrix. 

3. The path of insertion of the denture is precisely 

determined. 

4. Loose attachments can be tightened without 

harmful effects. 



Telescopic crowns provide a solution to the situ

ation where only a few natural teeth remain 

(HAUPL). The denture wearer is given confidence 

because of the transfer of some of the occlusal 

load to the periodontal ligament. 

Retention of telescopic crowns is not always 

ensured by the large frictional surface o( the tele

scopic crown (removable unit) on the telescopic 

cap (fixed unit). 

When the clinical crown of the tooth is too short, 

the retention of the telescopic construction will be 

inadequate. The retention with normal-shaped teeth 

diminishes with wear of the material. Consequently 

the firm fit of the telescopic crown eventually 

slackens. 

The introduction of an adjustable retentive device 

for telescopic constructions has solved this pro

blem. The retentive part is placed in the removable 

unit and is known as the "Pressomatic mechanism". 

A bolt is adjusted to a determined tension and en

gages a slot cut in the lingual or palatal surface of 

the fixed telescope cap. 

Copper ring impressions of each abutment pre

paration are taken, followed by a localising impres

sion in alginate. The caps (fixed part) are construc

ted on this cast. A working impression of the eden

tulous area is taken in a special tray with zinc oxide

eugenol paste. The occlusal rim is constructed to 

the cast of this impression. The "Pressomatic" de-

Telescopic Constructions 



Telescopic Constructions 

vice is positioned with sticky wax halfway up the 

cap and the crown waxed up around it. When the 

crown has been cast, the correct position for the 

slot is determined and cut in the cap. This attach

ment provides useful retention and has proved to 

be of considerable value. 



80 

or 

A hard die is required for constructing precision 

cast objects. Plaster or cement casts are easily 

abraded while amalgam dies can lead to mercurial 

damage of the precious metal. We recommend sil

ver or copper-plated casts made on a rubber base 

impression. 

For copper-plating the following solution is used: 

To 1 litre distilled water is added -

200 g copper sulphate 

50 g concentrated sulphuric acid 

10 g potassium sulphate. 

(We recommend adding a generous dash of deter

gent to the prepared solution). 

The silver solution should be prepared as follows: 

55 g/1 potassium silver cyanide (54 o/o) 
50 g/1 potassium cyanide 

30 g/1 potassium carbonate. 

Alternatively 30% DEGUSSA silver double salt 

(1 00 g silver double salt to 1 litre) can be used. 

Distilled water should always be used for the sil

ver solution. 

Silver-plating takes much less time than copper

plating. In this case, the copper anode is replaced 

by a fine silver anode and the solution by an appro

priate silver solution. The latter is a potassium cy

anide solution and therefore very poisonous. All 

Silver and Copper-plating 



Clasps 

Fig. 67. Diagram of the three most important 

elements of a clasp. (Illustrations of the Ney

clasp system have been taken from the Ney 

book). 

Fig. 68. The most important parts of a clasp. 
Support - left; bracing - centre; retention 

-right. 

Fig. 69. Surveyor (Parallelometer) with tilting 

base. 

Fig. 70. From left to right: clasp No. 1, clasp 

No. 2, combination clasp No. 1-2, back-action 

clasp, ring clasp. 



Clasps 

Fig. 71. Clasp No. 1, clasp No. 2, and combina·· 
tion clasp 1-2 provide double support and 
double retention. 

Fig. 72. Ring clasp and one-armed clasp sup
port only in one direction. 

Fig. 73. Design with symmetrical use of the 
back-action clasp. 



Clasps 

Fig. 74 a. Diagram of clasp 1 by Aker. 

Fig. 74 b. The rigid clasp parts are always situ
ated above. The resilient parts below the sur
veyor line. 

Fig. 74 c. Left: the survey line. Centre: meas
uring the lower undercut with measuring rod 
No. 20. Right: clasp No. 1 in correct position. 



Clasps 

Fig. 74 d. Diagram of a design. 

Fig. 75 a. Diagram of clasp No. 2. 

Fig. 75 b. The bracing parts are always situ~ 

ated above the survey line, the retentive parts 
always below it, towards the side of the free
end saddle. 



Clasps 

Fig. 75 c. Diagram of a design. 

Fig. 76. The combination clasp No. 1-2 is half 
formed by a clasp No. 1 and half by a clasp 
No. 2. 

Fig. 77 a. Diagram of a back-action clasp. 

77 b. Lingual and buccal view of a back
action clasp. 
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Clasps 

Fig. 77 c. Diagram of two designs. 

Fig. 78. Lingual and buccal view of a reverse 
back-action clasp. 

Fig. 79 a. "Sedalac" clasp in construction. 



Clasps 

Fig. 79 b. Diagram of a "Sedalac" clasp. 

Fig. 80. Diagram of a ring clasp. 

Fig. 81 a. Guiding lines and construction of an 
upper denture with ring clasps. 

Fig. 81 b. A lower denture with ring clasps. 



Clasps 

Fig. 82 a. Diagram: buccal and lingual survey 

lines are not on the same level. 

Fig. 82 b. Diagram: the result is a rotational 

force. 

Fig. 83. Placing the occlusal rest on the edge 

of the abutment tooth may cause it to tilt. 



Internal Attachments 

on 

Fig. 84. Preparation of maxillary abutments for 

veneer crowns. 

Fig. 85. Hard plaster cast poured to an algi

nate impression. The plaster cast serves for 

the construction of the temporary bridge and 

base plate. 

Fig. 86. Base plate, made from self-harden

ing plastics, on the cast. 



Internal Attachments 

Fig. 87. The temporary plastic bridge (Acryl
splint). 

Fig. 88. Model stumps electrolytically copper
plated. 



Silver-plating 

parts which have been in contact with the silver so

lution should be very carefully rinsed before they 

are used again. 

Since dental impression substances do not con

duct electricity, the impression surfaces must be 

prepared for treatment by applying a conducting 

layer. 

The copper ring impression is evenly brushed 

with silver powder (DEGUSSA, KERR) or graphite 

powder (SCHOTTL & KRAMER). To provide a con

tact, a thin brass or copper wire is wound round 

the copper ring in such a way that the end of the 

wire touches the conducting layer. This wire also 

serves to suspend the impression. Wax is applied 

to the parts of the impression and wire which are 

not to be plated. The wire can also be covered by a 

rubber or polythene hose. 

The object is now attached to the cathode stirrup 

and suspended in the solution (Fig. 89). Care must 

be taken to ensure that no air bubbles remain in

side the cast since this prevents an even silver

plating. We recommend pipetting a little of the so

lution into the cast. 

After approximately 10 minutes the impression is 

tested for the formation of an even metallic deposit. 

If this has not occurred, the cast is rinsed under 

distilled water, well dried with air pressure and again 

brushed with graphitic or silver powder. 

The time taken for copper-plating is between 

8-15 hours; for silver-plating only 2%-3 hours. 



The cast is then taken out of the bath, thoroughly 

rinsed under running water and filled with hard 

plaster (Velmix-Stone, KERR-COMPANY). For the 

root stumps it is best to use the ready made plastic 

stumps by GASSLER/Uim; for the construction of 

inlays by the Kerr method, the dowel pins supplied 

by the NEY COMPANY are recommended. For 

vibrating the hard plaster, the vibrating apparatus 

by the HERAEUS COMPANY has proved very 

efficient. 

Silver-plating 

Fig. 89. Galvanizing apparatus by Mihm-Vogt 
(Karlsruhe). 



Internal Attachments 

Fig. 90. Transfer copings made from self-poly

merising acrylic resins, with incisal openings 

for the control of a correct fit of the copings on 

the stump. 

Fig. 91. First functional impression and oc

clusal impression in the mouth. A plastic facing 

has been ground hollow and stuck on 11; 

occlusal impression is taken to establish the 

occlusal plane. 

Fig. 92. Stumps are fitted and waxed into the 

functional impression. 
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Fig. 93. Hard plaster cast of this impression. 

Fig. 94. Casts on the articulator. 

Fig. 95. Cast without occlusal plate and trans
fer copings. 
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Fig. 96. Cervical forming of stump edges prior 
to modelling veneer crowns. 

Fig. 97. On 21 modelled wax crown made to 
fit the facet stuck in mouth. 

Fig. 98. Illustration of an internal attachment. 



Internal Attachments 

Fig. 99. Parallelometer for use with internal 
attachments. 

Fig. 100 a. Establishing the path of insertion 
before aligning the attachment. 

Fig. 100b. 



Internal Attachments 

Fig. 100c. 

Fig. 101 a. Attachment matrix is countersunk 
intracoronally, guide and palatal step are mod
elled for the denture arm. 

Fig. 101 b. 



Internal Attachments 

Fig. 102. The cast veneer crowns on the model. 

Fig. 103. Soldering impression in plaster. 

Fig. 104. Impression prepared for soldering. 



Internal Attachments 

Fig. 105. The soldered unit. 

Fig. 1 06. Second and final functional 

impression. 

Fig. 107. Cast and occlusal rim on which the 

accurate intercusping in self-polymerising acryl

ic resin can be seen. 



1 00 Internal Attachments 

Fig. 108. Cast on the articulator. 

Fig. 109. Cast after removal of the occlusal 
rim and before insertion of the internal attach
ment. 

Fig. 110. A - attachment inserted intracoro
nally by means of a parallelometer; B--in
serted attachment fixed with wax. 



Internal Attachments 

Fig. 111. Graphite rods inserted together with 
a special expanding insertion substance (Kerr
Christobalite). 

Fig. 112. Internal attachment (matrix) ready for 
soldering. (A - contact plate of matrix is 
brushed over with an antiflux). 

Fig. 113. Soldered matrix and polished bridge. 
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Fig. 114. Patrix put on. 

Fig. 115. Outline of the metal framework of 
the removable denture. 

Fig. 116. Cast prepared for duplication. 
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Fig. 117. Duplicate cast. 

Fig. 118. Waxed up framework ready for invest
ment. 

Fig. 119. Cast and polished framework ready 
to be soldered to the attachment patrix. 

1 
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Fig. 120. Step for fixing the patrix by electro
soldering. 

Fig. 121. Special solder for electro-soldering. 

Fig. 122. Electro-soldering apparatus. 



Internal Attachments 

Fig. 123. Diagram of the electro-soldering ap
paratus. 

Fig. 124. Electrically soldered patrices. 

Fig. 125. Patrix and metal base inserted. 

1 
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Fig. 126. Completed metal base prepared to 
take the acrylic resin. 

Fig. 127. Completed work on the cast. 

Fig. 128 a. Completed work in the mouth. 



Telescopic Constructions 

Fig. 128 b. 

Illustrations to the section on 

Telescopic Constructions 

Fig. 129. Diagrams of the "Pressomatic" te

lescopic crowns. 

1. Cap of the internal telescope with notch for 

pressomatic plunger. 

2. Cross-section of the cap of the internal 

telescope. 

3. Cross-section of internal and external te

lescopic crowns with pressomatic attach

ment. 

4. Palatal view showing adjustable screw. 

5. Exploded view of the plunger mechanism. 

1 

1 

5 

3 
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Fig. 130. Cast with prepared stumps. 

Fig. 131. Cast with internal telescopes fitted. 

Fig. 132. 
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Fig. 133. Details of the construction of an ex
ternal telescope. 

Fig. 134 a. External telescope completed in 
wax. 

Fig. 134 b. 
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Fig. 135 a. Labial view of the external tele-
scopic crown. A - in wax. B in gold. 

Fig. 135 b. 

Fig. 136. Crowns with soldered retention tags. 



Telescopic Constructions 

Fig. 137. Completed work. 

Fig. 138. Internal telescopes cemented in the 
mouth. 

Fig. 139. Completed work in the mouth. 

111 
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We recommend full coverage restorations for 

splinting natural teeth. Partial coverage is contra

indicated in the following situations: 

1. Caries predisposition. 

2. Discolored teeth. 

3. Teeth with large fillings. 

4. A short clinical tooth crown. 

5. Tilted or rotated teeth. 

6. Teeth with dead pulp. 

7. Bridge constructions serving for an occlusal 

elevation. 

8. When it is planned to join an attachment to the 

retainer. 

The most popular modern restoration is the 

veneer crown, which can be veneered with both 

porcelain and acrylic resins. 

a) The Acrylic Veneer Crown 

The bonded porcelain techniques originated in 

the United States, yet the acrylic veneer crown is 

still more popular there. This crown has all the ad

vantages of a solid cast crown, yet the appearance 

is first class. The preparation can be conical, which 

facilitates the insertion of several splinted crowns. 

it also makes room for the labial veneer. 

A labial shoulder is not usually required. Should 

more space be required for the facing, the step 

should never be sharp like a jacket crown shoulder 

The Acrylic Veneer Crown 



The Acrylic Veneer Crown 

Fig. 140. 
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(Fig. 140). lt is necessary to completely cover the 

prepared abutment with gold, so that no connection 

between tooth and acrylic resin exists. 

Since acrylic resins do not adhere to gold, the 

labial facing must be securely anchored. This can 

be achieved by: 

1. Making an undercut frame all the way a

round it. 

2. Connecting the edge of the V-ahaped frame 

to the labial gold surfaces by fine cast wires (Figs. 

141 and 142). 
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c 

The shape of the V-shaped frame is of particu

lar importance at the gingival margins, since it effec

tively stops the infiltration of oral fluids and sub

sequent discoloration. The best proof of the suc

cess of this method lies in the clinical results. At the 

Meran dental clinic more than two thousand acrylic 

veneer crowns made in this way are fitted each 

year, and have been so for nearly ten years. Pa

tients are requested to come in for a check-up after 

The Acrylic Veneer Crown 

Fig. 141. 

Fig.142. 
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one year, and approximately 80 per cent of them 

do so. lt is surprising that not once has discolor

ing of the acrylic facing been observed. On the 

other hand, in the smaller Halle dental clinic the 

acrylic veneer crowns are constructed by another 

method. The acrylic resin was found to be dis

colored in 38 per cent of all cases, after a rela

tively short period of time. 

This shows that the discoloration of acrylic re

sins is not a defect of the material itself, but is cau

sed by incorrect handling. An acrylic facing should 

have a minimum thickness of 1 mm. and should be 

applied to an absolutely clean layer of fine gold. 

The appearance is particularly pleasing with upper 

teeth. With lower teeth, a small protective ledge of 

gold is visible. This latter area is ideal for the use 

of porcelain veneer crowns. 

b) The Crown 

The problem of porcelain-fused-to-metal veneer 

crowns lies in the porcelain fracture. 

An aesthetic problem, which is common to both 

types of veneer crown (resin and porcelain), is 

represented by the gingival retraction of the 

epithelial attachment. Some clinicians avoid the 

metallic extension on the bonded porcelain crown 

for this reason. 

Before a discussion of these problems, a few 

basic principles will be outlined. 

Regardless of which material for veneering is 

used, there is little difference in tooth preparation. 



116 

Naturally - perhaps unfortunately - we must 

sacrifice more tooth substance in the bonded por

celain preparation. Some clinicians recommend an 

angular shoulder as for jacket crowns, but gen

erally, today, there is a preference for a chamfered 

shoulder which is prepared at the level of the free 

margin of the gingival tissues; then follows the 

preparation for the metallic feather edge, which 

reaches the base of the physiologic gingival pocket, 

whose extension is 1.5-2 mm. (Fig. 143 and 144). 

The Veneer Jacket Crown 

Fig. 143. Tooth preparation for veneer crowns 
with chamfered shoulders. 

Fig. 144. Tooth preparation for veneer crowns 
with chamfered shoulders. 
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Fig. 145. Porcelain-fused-to-metal veneer 
crown: a) normal occlusion; b) deep bite. 
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This last phase of preparation must not be accom

plished with the high-speed turbine, but slowly 

rotating diamonds. 

The particular fields for application of porcelain

fused-to-metal veneer crowns (Fig. 145) are: 

1. in the mandibular anteriors from cuspid to 

cuspid; 

2. in the mandibular bicuspid and first molar region, 

where owing to the visibility of the gold-pro

tected occlusal surfaces of resin veneered 

crowns, that kind of restoration is unacceptable 

from the aesthetic point of view (Fig. 146 

and 147); 

3. in all kinds of fixed restoration for younger pa

tients, in which the utmost stability of shape 

and colour is the most important requirement. 

Fixed partial dentures in porcelain-fused-to-metal 
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restorat ions shoul d not be too extens ive lest there 

be f lex in g of the rig id substructure and subseq uent 

porce lain fracture. lr these cases it is advisab le to 

connect the s ingl e parts by means of preci s ion rests 

(Fig. 148- 153). 

Restorat ion of seco nd mo lars should never be 

accomp li shed by a porce lain -fused -to -meta l crown, 

because practice has shown that the porce lain 

The Veneer Jacket Crown 

Fig. 146. Somet imes th ere may be objection s 

to the v isib ili ty of the go ld occ lusa l surfaces as 
ill ustrated. 

Fig. 147. Aesthetic appearance of porce lain

fused-to-metal jacket crowns. 
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Fig. 148. 

Fig . 149. 

Fig. 150. 
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Fig. 151. 

Fig. 152. 

Fig. 153. Ful l mouth resto rat ion by means of 

porce lain-fu sed-to-meta l-bridges: study casts 
(148- 150) ; the maxi llary reconstru ctio n in two

parts, connected in th e mid -line by a precision 

3ttachm ent (Fig.151 ); the two mandibular bridges 

(Fig. 152) ; the complete reconstruct ion in th e 

mouth (Fig. 153) 
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veneering in this region is unable to resist the 

heavy functional stress. 

The buccal cusp of bicuspids and molars of a 

porcelain-fused-to-metal restoration should never 

be protected by an entirely metal occlusal surface, 

which is not rigid enough and therefore causes 

fracture of the porcelain (Fig. 154); the connection 

between metal and porcelain must be rectangular 

in order to give sufficient strength to both materials 

(Fig. 155 and 156). 

Finally, the prevention of the gingival retraction 

in aesthetic fixed reconstructions of the frontal 

region will be discussed. The basic condition for 

avoiding gingival irritation and with it gingival re

traction and loss of aesthetic appearance is the ac

curacy of the marginal fit of the gingival termi

nation of the veneer crown; the marginal perio

dontium is the barometer of the accuracy of our 

fixed restorations. But the prime essential for a 

successful prosthetic reconstruction is represented 

by the inital periodontal therapy (scaling and curet

tage or gingivectomy) and the subsequent daily 

periodontal home care prophylaxis, because pe

riodontal treatment and prosthetic dentistry form 

an indivisable therapeutic unity. 

it might be said that the less the gingival ter

mination of our restorations interferes with the 

periodontal tissues, the more favourable it is for 

periodontal health. Therefore periodontists prefer 

partial-coverage restorations; but this kind of 
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Fig. 154. Bucca l fra cture of the porce lain 

veneering in a second maxi ll ary left bicuspid; 

the occlusa l gold protect ion is not only super

fluou s, but even disadvantageous, because the 

metal is too f lex ible. 

Fig. 155. Correct forms of cuspa l recon stru c

tion in porce lain. Schematic des ign. 

Fig. 156. 3 porce lain - fused - to - meta l crowns, 

right first mandibu lar molar, left first bicuspid 

and first molar, on the cast. 
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restoration - particularly in the anteriors - is not 

advisable in the following cases: 

when teeth are subject to carious attack; 

- when the labial part of the tooth is discolored 

or in any way defective; 

- when there are large fillings; 

- when the anatomic crown of the tooth is too 

short or too thin and therefore transparent; 

- when teeth are tilted, protruded or rotated; 

- when the jaw relationship is raised by the resto-

ration; 

- when the insertion of an precision attachment 

in the restoration is planned. 

In these cases full coverage offers the best 

protection against any further tooth structure 

deterioration and pulpal involvement and superior 

mechanical retention as well as the greatest aes

thetic superiority. 

When periodontal therapy has created healthy 

periodontal conditions, these will be maintained, 

after the insertion of a full-coverage restoration, by 

exact daily periodontal prophylaxis, which is ac

complished: 

by brushing following the modified Bass-method, 

using the right brushes, also the Interspace

tooth-brush (Fig. 157); 

- by cleaning the interdental space and stimulating 

the interdental papillae with the rubber-tip, or 

with pick-a-dent or with orange-wood tooth-pick 

(Fig. 158); 
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Fig. 157. Interspace-tooth-brush. 

Fig. 158. Orangewood tooth-pick on a handle. 

Fig. 159. Rubber cup on a handle. 
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Fig. 160 and 161. Vibra-Mat a gum-stimulating 
electric vibrator (Fig. 160) with interchangeable 
accessories (Fig. 161 ). 

Fig. 161. 
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by stimulating the buccal gingival tissue with 

rubber cup (Fig. 159, 160 and 161 ). 

By all these prophylactic procedures periodontal 

health is maintained, and the margin of the gingivai 

tissue possibly will remain static in the younger 

patient for a lengthy period; in the older patient with 

senile periodontal involution the physiologic gingival 

retraction will not be increased by such crowns. 
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We hesitate to recommend the use of the electric 

tooth-brush, but do recommend the use of Acqua

pik. 

of 

in 

The use of gold-bond porcelain restorations oc

curs more and more frequently, because shape and 

calor remain constant owing to the hardness of the 

material, which, in contact with the marginal paro

dontium, does not irritate the tissue. 

On the other hand, the disadvantages must be 

admitted. Apart from the fact that porcelain restora

tions are very expensive and that we must sacrifice 

more tooth substance in the preparation of the 

abutments than for resin veneered crowns, there are 

two hazards: 1. fracture; 2. traumatic occlusion 

owing to the excessive hardness of the porcelain, 

even when the inter-oclusal contacts are perfectly 

adjusted. 

The occlusal trauma is not caused by masticatory 

function, because, during chewing, food is between 

the teeth at all times, tooth contact being negligible 

and nonfunctional, except as a tactile warning to 

terminate the masticatory stroke. 

Prevention of occlusal Traumatism 
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On the contrary, occlusal trauma might be 

provoked by deglutition and the pathogenetic 

phenomenon of bruxism (the latter while sleeping), 

because only then decisive and strong tooth contact 

occurs. 

Clinical experience has proven that the most 

effective remedy against both problems, i.e. fracture 

and traumatic occlusion, is represented by a night

guard, made of a thin (half millimeter thickness), 

transparent sheet of acrylic resin and applied on 

the mandibular teeth during the night (figs. 162 

and 163). 

This night-guard does not only avoid hard inter

occlusal contacts because of the softness of the 

acrylic resin, but much more it acts in the most 

favourable way upon the neuro-muscular reflexes 

of the stomatognathic system: by a slight increase 

of the vertical dimension, there is no more inter

cuspation and the mandible gains complete freedom 

of movement. In this way the musculature is enabled 

to move the mandible according to its normal neuro

muscular reflexes. So muscle-spasms are spon

taneously relieved and parafunctions like bruxing 

and clenching are stopped because of the absence 

of premature contacts. 

All patients, to whom this night-guard was applied, 

unanimously agree to the comfort and relaxing 

effect of the device. The positive clinical experience 

with this appliance up to now suggests that a new 

approach in prosthodontics has been reached and 

that further research in this field must be achieved. 
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Fig. 162. Porcelain-fused-to-metal upper br idge 

of 12 uni ts; in order to avoid f racture, owing to 

the elast ici ty of the metal li c substructu re, the 

bridge is divided into three parts (on e fro nta l 

and two latera l), connected by preci si on rests; 

in add ition, thi s div ision prov ides a separate 

function of every part. 

Fig. 163. Cast of the mand ible w ith th e night

guard. 



lmpress1on Taking 

Fig. 164. 

1 

The methods of taking impressions of the pre

pared abutment teeth need only brief mention, since 

every practitioner will have chosen a method, modi

fied it to individual preference and be experienced 

in its use. lt is immaterial wheter the "Hydrocoloid" 

technique, the copper ring Kerr method, the "Perm

lastic" method or any other method is used. All 

methods use one of the numerous impression sub

stances supplied by the industry. Only one factor 

is basically important: to prepare the gingival mar

gin for taking an impression of the prepared abut

ment. This is facilitated by inserting a fibre con

taining adrenaline (Gingipak, Retraction Kit and 

others) into the gingival crevice by means of a pair 

of forceps (Figs. 164 and 165). Within a few min

utes the marginal gingivae will have drawn back by 

11j2 to 2 mm., the crevice is completely free and the 

impression taken now will definitely include the 

whole stump. 
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9. Care 

Vital Abutment 

While we aim to use only vital abutment teeth, it 

must be admitted that difficulties are frequently ex

perienced due to pulp reaction to cavity prepara

tion. Clinical experience has shown that all kinds 

of pulp reaction, from hyperaemia to gangrene with 

periapical complications, can appear as a result 

of insufficient care while preparing abutments. 

Impression Taking 

Fig.165. 



Electro-impregnation 1 

The cause of these complications can easily be 

recognized when it is realized that with each square 

millimetre of prepared dentine 40,000 to 70,000 

dentinal tubules are laid bare. The Thames' proces

ses within them are the direct continuations of the 

odontoblasts, i.e. the pulp itself. 

Histological studies have revealed that high-speed 

preparation does not only cut into these processes, 

but that they are even partially torn out. 

American statistics have revealed that the pulps 

of lower incisors are especially endangered by 

preparations, so that pulp necroses can be ob

served quite frequently in this area. The American 

authors recommend devitalizing the lower incisors 

right at the beginning. it is therefore important to 

take great care of the pulp. 

We recommend the following procedures for 

pulp care: 

1. Electro-impregnation 

2. Chemical impregnation 

3. Temporary crowns 

4. Protection against the acid of the cement im

mediately before insertion. 

1. Electro-impregnation 

Immediately after the preparation has been fin

ished, while the anaesthesia is still effective, the vital 

abutment is dried by the air-blower an brushed 



over with a 2% solution of sodium fluoride. A 

low galvanic current (6-9 volt, 2-5 milliampere) 

is used to diffuse the sodium fluoride into the den

tinal tubules by ionophoresis. The patient holds the 

positive cylinder electrode in his hand, while the 

surgeon brushes the dental surface with a brush 

soaked in sodium fluoride for 40 to 60 seconds. At

tention must be paid to keeping the gums dry, since 

the current would be conducted away too fast over 

the damp, better-conductive gingivae. 

Two instruments can be used for electro-impreg

nation: 

a) the Siemon-Chayes Desensitizer of American 

origin (Fig. 166); 

b) the Pyo-cure apparatus of Japanese origin 

(Fig. 167). Apart from the impregnation of the den

tine this also serves for the treatment of the gin

givae. 

In spite of the satisfactory results achieved with 

teeth impregnated in this manner, further histolo-

Chemical Impregnation 

Fig. 166. The Siemon-Chayes Desensitizer. 



Cortisone 

Fig. 167. The Pyo-cur·e apparatus. 

1 

gical studies are being carried out in the Univer

sity Dental Clinic of Bologna, in order to determine 

the effect of the galvanic current on the pulp. The 

results of these will be published at a later date. 

2. Chemical impregnation 

Through research work carried out in America 

(FRY) and Switzerland (SCHROEDER-TRIADAN), 

the anti-inflammatory effect of corticosteroids on the 

pulp tissue has been discovered. 

The prophylactic application of cortisone prepc:;

rations, especially prednisolone, has also proved 

effective for the protection of the bare dentine 

against thermal irritations. 1 % of prednisolone in 

powder form is added to a solution of 25% 

chlorine phenol, 25% cresylic acetate (cresa

tine) and 50% camphor. The prepared vital 

stump is dried, brushed over with this mix

ture for one minute, and then a temporary crown 

is put on. The effect of the cortisone reduces the 

pulp reaction to preparation trauma. Whether or 



1 

not the cortisone preparations can have a damaging 

effect on the pulp tissues, as has lately been claim

ed, has yet to be proved by histological exami

nations. 

The combination of electro-impregnation and cor

tisone treatment has led to the best clinical results 

so far. An additional refinement is the application 

of Perudent (a Peruvian balsam preparation by 

PLISCHKA) to the abutment with a cotton wool 

swab. This substance dries very quickly and forms a 

sticky layer of lacquer, on which zinc oxide powder is 

applied. This application of Perudent has proved 

effective because of the known anti-inflammatory 

effect of Peruvian balsam. 

GOTTLIEB's chemical impregnation method is 

also frequently used. lt is carried out as follows: 

a) the stump is cleaned with benzole; 

b) surface tension is reduced with a solution of 

1 % maccanole; 

Gottlieb's Chemical Impregnation 

Fig. 168. The five chemicals used in Gottlieb's 
impregnation method. 



Temporary Crowns 1 

c) a solution of 40 % zinc chloride is applied for 

30 seconds; 

d) a solution of 20% potassium ferrocyanide is 

applied every 30 seconds until a white deposit 

has formed; 

e) o solution of 10% nitrate of silver is applied for 

1 minute (Fig. 168). 

In this way a cover of three salts which are in

soluble in water is formed on the dentinal surface. 

However, it must be mentioned that GOTTLIEB him

self deviated from his method during the last years 

of his work because the results had not been con

sistent. Some other disadvantages were: cauteri

zation of the gingivae caused by the zinc chloride 

and intensive blackening of the abutment after im

pregnation. 

3. Temporary Crowns 

Temporary crowns are cemented with a zinc 

oxide-eugenol paste on to the treated stumps. The 

purposes of this measure are: 

a) to protect the prepared abutment from thermal, 

mechanical, chemical and bacterial attacks. 

b) to maintain function and appearance. 

c) to fix the position of the prepared abutment 

teeth. During the preparation, the mesial and distal 

contact points are ground away and the masticatory 

surface is put out of occlusion. The temporary 

crown prevents the tooth moving distally or the 

prepared stump from growing into occlusion again. 



136 Temporary Acrylic Bridge 

Fig. 169 a. Remaining natural teeth before pre
paration. 

Fig. 169 b. An alginate impression is taken of 
the prepared teeth and cast. 

Fig. 169 c. Shells are ground from suitable 
plastic teeth and fixed on the stumps with 
adhesive wax. 



Temporary Acrylic Bridge 

Fig. 169 d. A preliminary overcast is prepared, 

which will fit the facings even after the wax has 

been removed. Then the spaces between acrylic 

shell, stump, and the lingual side are filled with 

quick self-polymerizing acrylic resin, which is 

moulded while it hardens. 

Fig. 169 e. After the acrylic hardens, the cap 

splint is removed from the cast, finished and 
polished. The cap splint is always fitted tem

porarily by means of a lining paste. lt can 

therefore be easily removed and replaced for 

tr·ial fittings of the final construction. 

1 

In the case of pontic constructions a temporary 

acrylic bridge (Fig. 169 a-e) is fitted after prepa

ration of the bridge abutments. lt has to keep the 

prepared teeth in their original position until the 

final construction is fitted. With precision casts 

made from a platinum gold alloy, even the slightest 

change in position of the abutment will make the 

fitting of the bridge impossible. 

Should the stumps prove sensitive when the 

crowns are tried on, we recommend mixing "Leder

mix", with the zinc oxide-eugenol paste. This is a 

well known preparation by SCHROEDER-TRIADAN, 

consisting of a mixture of hydrocortisone, an anti

biotic and an anaesthetic agent. lt has shown good 

results in the treatment of pulpitis. 
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4. Protection Against Cement Acid 

Just before the restoration is finally cemented, 

the stumps are covered with "Copalite". This is a 

lacquer on a plastic base which dries immediately 

to form a fine cover. The main component is zinc 

copal which protects the dentine from the acid on 

the cement. "Pulpdent" can be used instead. it 

is applied and dried with the warm air blower until 

a white protective layer has formed. 

Control of Salivation 

Drying the vital stumps with an air blower causes 

an increased salivation in most patients. This is due 

to the sensitivity of the dentine ond makes the im

portant finol phase more difficult. An anaesthetic 

alone is not sufficient, although it interrupts the con

ducting system. Salivation can only be controlled ef

fectively through treating the innervation of the sa

livary glands. 

The parasympathetic fibres to the submaxillary 

and sublingual glands are distributed via the chorda 

tympani of the facial nerve and via the lingual 

nerve. The parotid gland is supplied with parasym

pathetic fibres via the glossopharyngeal nerve, the 

lesser superficial petrosal nerve, the otic ganglion, 

and the auriculotemporal nerve. 

lt has been known for a long time that atropine 

reduces salivary secretion, but it has depressant 

effects on the central nervous system. The elimina

tion of these undesirable side effects has been 

successfully achieved in a derivative of atropine 

called eumydrin (methyl atropine with nitric acid 

Control of Salivation 



Hyperaemic Pulp 1 

ester). lt controls the secretion of saliva through 

blocking the parasympathetic nerve endings. Eumy

drin is three times as effective as atropine and con

siderably less toxic. 

KANTOROWICZ recommends the use of 1 cc. 

vials containing a 0.02% solution of eumydrin which 

are added to the local anaesthetic. No uncomfort

able side effects have been shown. Since eumy

drin is not available in ready-to-use form, we recom

mend Skopyl which is already on the market. 

If, in spite of all care, symptoms of a hyperaemic 

pulp appear, there are still several remedies. ROST 

advocates the use of a local anaesthetic such as 

2% hydroxy procaine or 3% hostacaine. These con

tain no vasoconstrictor and "nip the starting pulp 

in the bud". 



Part Ill 

re 

Several ways will be shown of treating each of 

the Kennedy class situations. The following illus

trations will be shown of each case: 

Illustration of standing teeth. 

Sketch of a typical design for the situation. 

Sketch of the ideal design. 

Illustrations will also show: 

a) The patient's mouth before treatment. 

b) The appliance on the master cast. 

c) The patient's mouth after treatment. 

The simpler designs involve the construction of 

a partial denture with clasps. We will show typical 

examples of this type of denture. We feel that it 

proves satisfactory only when the teeth are caries 

resistant and when the periodontal condition is 

sound. However, these ideal conditions are sel

dom found. 

Clasped teeth should be crowned to prevent the 

occurrence of caries. The unavoidable leverages as

sociated with clasp construction make it necessary 

to use at least two splinted teeth as abutments. With 

long free-end saddles, all the remaining teeth should 

be splinted together. Firm splinting is more impor

tant when there are a small number of natural teeth. 



Fig. 170. Position of teeth. 

Fig. 171. Typical design for the maxilla with 
clasps on 13, 23. This type of Ney design will 
only survive if the anterior gap is closed by 
means of a fixed bridge. 

1 

1 

\ ) 
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Class I 

Fig. 172. Another design: fixed bridge splinting 
anteriorly, interlock clasps on both abutment 
teeth. The appearance is satisfactory. A = 

veneer crown for interlock clasp is modelled, 
distal view (wedgelike conical recess, palatal 
step). A bis = the same veneer crown, mesial 
view (semi-circular recess). B = fitted interlock 
clasp. B bis = the interlock clasp alone. 

Fig. 173. Ideal design for the maxilla (splinting 
of anterior teeth and attachments). 
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174. A typi ca Fi g. 

w ith clasps. 

lower dentur·e I des ign for a 

lower denture (tel-d · 11 for a . ) . 175 Idea l es rg atic retent ron . Frg. · th pressom escopic crowns wr 

Fig . 176. f patient. .. al co nditi on o a Orrgrn 

143 
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Fig. 177 . The same pati ent after extra ctions. 

gi ng ivectomy and abutment preparation. 

Fig . 178 . Comp leted work on the upper cas t 

Fig. 179. Telescopi c crowns for a lowe r den

ture . 
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Fig. 180. Completed work in the mouth . 

Fig. 181 . Position of teeth. 

Case 2 

i 
3\f
l\ 
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Fig. 182 . The prosthet ic construct ion invo lve s 

sp lin t ing of the remai ning teeth with veneer 

crowns, Spreng cap sp lint and c lasps. 

Fig. 183. The three soldered venee r crowns in 

the mouth. 

Fig. 184 . The part ial denture w ith cap sp lint 

(occ lusa l v iew) . 
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Fig. 185. The same v1ewed from the side . 

Fi g. '186. Compl eted w ork in the mouth . 

Fig. 187. The satis factory appea rance achieved 

wi th a te lescopi c co nstructio n. Te lescopic con

St l-uction with te lescop ic crowns on 45. 44. 43. 

P = pressomatic attachment. 
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Case3 

Class I 

Fig . 188. Position of teeth. 

Fig. 189. Typica l design with clasps on 11, 21, 
23, 25. Th is diagrammatic Ney construction can 
only be satisfactory if the anterior gap is f ill ed 
by a fixed bridge. 
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Fi g. 190. A nother so luti on: f ixed spli nt ing from 

11 to 25; interlock c lasps (see Fig. 173) on th e 

abutme nt teeth. 

Fi g. 191. Idea l design w ith attachments. 

Fig . 192. Orig inal cond it ion . 
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Fig . 193. The same case after extract ions, 

gingivectomy and abutment preparation . 

Fig . 194. Completed max illary design on the 

cast : note the palatal surface of the veneer 

crown sp lint lying on the pala ta l plate. Because 

of deep palatal gingival crevices , not only 

these but the adjoining palatal mucosa had to 

be removed as far back as the rugae during 

th e gingivectomy. After fitting the first upper 

denture , which left a 5 mm, free space for the 

ging iva l margins, the pat ient had a speech 

defect. Thi s was a result o f too much palata l 

mucosa having been removed. Th e origi nal 

dimens1ons had to be restored by means of the 

pa lata l p late ill ustrated here, after which the 

speech 1mmed1ate ly returned to normal. 

F1g . 195. Lower fi xed bndge: 1n the area of 

postenor teeth (premo lars and mo lars) are 

veneer crown s; anteriorl y thimble jacket crowns 

are fitted on the ca nines. Three incisors had 

been extracted . 
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Fig. 196. Comp leted work in the mouth . 

Fig.197. Position of teeth . 

Fig. 198. Typ ica l design of an upper denture 

with c lasps on 13, 12, 11 . 
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Fig. 199. Typ ica l design for a lower denture. 
This diag rammatic Ney construction will only 
work sat isfactorily if the anterior gap is closed 
by a f ixed bridge. 

Fig. 200. An improved design: fixed bridge 
from 44 to 34; back-action clasps on the abut
ment teeth. 
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Fi g. 201. Idea l des ign for the maxil la (sp lint ing 
of remaining natural teeth with interna l te le
scopes; external telescopic crowns with presso
mat ic retention). 

Fig. 202. Idea l des ign for the mand ible (spl int
ing of rema ining natura l teeth with veneer 

rowns and attachments) . 

Fig . 203. Original cond ition of a pat ient. 

153 
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Fig. 204. Fixed construction in the mouth . 

Maxi ll a = the three so ldered interna l te lescopic 

crowns. Mandib le = the f ixed sp lint. 

Fig. 205. The upper te lescop ic construction : 

ex tern al te lescopes with veneer work. 

Fig. 206. Comp lete lower construction (bridge 

sp li nt and internal attachment denture). 
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Fig. 207. Comp leted work in the mouth. 

Case 5 

Fig. 208. Position of teeth . 
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Fig. 209. Typical des ign w ith c lasps on 44, 35. 

Fig. 210. Another design: one so ldered pair of 
veneer crowns each on 44, 43 and 34, 35; back

action c lasps on abutment teeth. 
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Fig. 211. Posit ion of teeth. 

Fig. 212. Typ ica l lower denture , 17, 14, 13, 12, 

11, 21, 22, 23, 24, 25 standing. 

2. Kennedy Class 11 
(Unilateral Free-end Saddles) 

Case 1 

157 
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Fig. 213. Idea l design: fixed sp linting from 44 

to 35, denture with dista l attachments 

(A - A), precision rest, mesial on 47 . 

With uni latera l free -end sad dles, stability is 

achi eved from a bound ed sa ddl e on the oppo

site side. 

Fig. 214. Diagnost ic casts of th e Nigina l con

diti on . 

Fig. 215. Bilateral f ree-end saddle with attach

ments and spl int ing of rema ining teeth. 
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Fig . 216. Lower co nstru ction on th e cast: sp lint

ing of remaining natural teeth, and denture 

with attachments; free -end sa ddle on the left, 

bounded sadd le on th e righ t. 

Fi g. 217. The prec ision rest on 47 is c lea rly 

vi sib le on the removed denture. 

r ig. 218. Comp leted work in th e mouth . 

159 
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Case 2 

Class 11 

Fig. 219. Position of teeth. 

Fig. 220. Typical des ign with clasps on 17, 16, 
13, 23, 24, 25. Thi s diagrammatic Ney construc
t ion will only work if the anterior gap is closed 
by a f ixed bridge. 
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Fig. 22 1. Another design: f ixed brid ge from 13 

to 25; two crowns, so ldered togeth er, on 17, 

16 ; i1terlock c lasps (see Fig. 172) on 13 and 25. 

Fig. 222. Ideal design: fixed bridge sp lint ing 

from 17 to 25; unil ateria l free-end saddle with 

attachment (A - A) on the bridg e. 

Fig. 223. Origina l condition (advanced perio

donta l disease). 
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Case3 

I I 
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Fig. 224. Upper des ign on the cast. 

Fig. 225. Comp leted work in the mouth. 

Fig. 226. Uni latera l lower free-end sa ddle with 
no lingua l bar. Two attachments are anchored 

to the two abutment teeth (so ldered veneer 

crowns on the premo lars); one attachment is 

fastened dista lly on the posterior abutment, the 
other one lingua lly on the anter ior abutment 
01' . . . 
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Fi g. 227 . in the space between the two 

retainers. This design - known as the Nesbet 

construction - is ind icated in th e mandib le, 

wh en the mo lars are missing and the two pre

mo lars are used as abutm ents. 

Fi g. 228. Removed free-end sa dd le seen from 

be low . 

\ I 
I' 

I I ' 

I 
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Fi g. 229. Finished app liance on th e cast. 

Fig. 230. Completed work in th e mouth. 



Cl ass 11 

Fi g. 231. Position of teeth. 

Fig. 232. Typ ical design w ith clasps: one pa ir 

of crowns, so ldered together, on 17, 16 and 

25 , 26. 

165 
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Fig. 233. Idea l des ign: te lescop ic attachment 

with pressomati c retent ion (P). 

Fig. 234. The four interna l te lescopes in the 

mouth. 

Fig. 235. Te lescopi c attachments seen from 

be low. 
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Fi g. 236. Completed work in the mouth. 

Fig . 237. Position of teeth. 

3. Kennedy Class Ill 
(Bounded Saddle Dentures) 

Case 1 

167 
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Fig. 238. Typi ca l denture w ith clasps on 47, 44, 

43, 42, 38. 

Fig. 239. Improved design: crowns on 47 and 

38, f ixed sp linting w ith veneer crowns on 44, 
43, 42, on which interlock c lasps (see Fig. 172) 

are fitted. 



Cl ass Ill 

Fi g. 240. Idea l design with attachments (A) and 

precision rests (PR), firm sp lint ing from 42 

to 34. 

Fig. 241. Upper teeth (origin al condit ion). 

Fig. 242. Lower teeth (original co ndit ion). 

169 

1')>. 



170 C lass Ill 

Fig. 243 . Upper app li ance on the cast : fixed 

bridge sp li nt ing f rom 14 to 23 , denture with 

attachments at 14 and 23 distal ly, at 17 a prec i

sion rest mesia lly. 

Fig. 244. Satisfactory design: c rown on 17; 

f ixed veneer crown bridge fr-om 14 to 13; inter

lock c lasps (see Fig. 172) on 14 and 13; c lasp 

on 17. 

Fig. 245 . Lower appli ance on the cast. 
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Fig. 246. Completed work in th e mouth . 

Case 2 
Fig. 247. Po sit ion of teeth . 
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Fi g. 248. Typica l des ign with c lasps. 

Fig. 249. Improved des ign: crown ing and splint

ing of 17, 16. 15 ; f ixe d bridge spli nt w ith ve neer 

crowns from 13 to 22, crown on 27. Denture 

with inter lock c lasps on 13 and 22 ; Ney c lass I 

clasp on 17 and 27 . 

Fig. 250. Idea l des ign : two fi rm spli nted-un its 

f rom 13 to 22 and from 15 to 17; dentu re with 

attachments (A ) and prec ision rests (PR) . Th e 

23 is an appendage, in wh ich a slid ing joint is 

inse rted , since the 22 is too frag i le to carry an 

intraco ronal attachment. Thi s des ign, how ever, 

is only indi cated for bounded saddles. 
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Fig. 251. O riginal co nd ition of a pat ient. 

Fig. 252 . The upper app li ance on th e cast. 

Fig. 253. Upper dentu re . 
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Fig. 254. The complete upper app li ance on the 

cast. 

Fig. 255. The comp lete lower app li ance on the 

cas t: f irm splinting from 44 to 35; b il atera l free 

end sadd le with attachments. 

Fig. 256. Comp leted work in the mouth. 
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Fig. 257. Positi on of teeth. 

Fig. 258. Typ ica l design with c lasps. Th is di a

grammatic Ney co nstru ction requ ires the ante

rior gap to be c losed by a fixed bridge. 
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Fig. 259. Idea l design: fi rm sp linting from 14 

to 25; the last mo lars on the left and r ight were 

not included in the sp lin ting because they were 

sli ghtly loose. Shou ld they be lost the bounded 

sadd le denture becomes a free -end sadd le by 

an extens ion and inc lus ion of the tuberos ities. 

Fig. 260 . Origina l condi tion. 

Fig. 261. Upper· app li ance on the cast. 
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Fig. 262. Lower f ixed bridge on the cast 

Fig. 263 . Comp leted work in the mouth. 
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4. Kennedy Class IV 
(Teeth gaps mesially from 
remaining teeth) 

Case 1 

C lass IV 

Fig. 264. Position of teeth. 

Fig. 265. Typica l design w ith c lasps. 
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Fig. 266. An improved design: f ixed bridge 
splint ing from 23 to 27 ; crowning and sp lint ing 
of 16 and 17. C lasped denture with inter lock 
clasps (see Fig. 172) on 23 and 16; typ ical 
horseshoe form of palatal plate. 

Fig. 267. Ideal design: fixed splinting of re
ma ining natural teeth on the right and left ; den
ture with attachments (A - A) and precis ion 
rests (PR) . 

Fig. 268. The fixed splinting in th e mouth. 
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Fig. 269. Th e denture. 

F1g. 270. Completed work in the mouth 

(palatal v iew). 

Fig. 271. Comp leted work in the mouth 

(labial view). 

C lass IV 
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Case2 
Fig. 272. Position of teeth. 

Fig. 273. Typica l design w ith c lasps 
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C lass IV 

Fig. 274. An im proved des ign: crown ing and 
sp linting of 35, 36, 37 and 44, 43; clasped den
ture w ith interlock c lasps on 44 and 35; Ney 
class I c lasp on 37. 

Fig. 275. A good des ign w ith four te lescopes: 
44, 43, 35, 36. P = pressomatic retention. K = 
unconnected crown . 

Fig. 276. Th e inte rn al te lescop ic crowns in the 
mouth. 
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Fig. 277. The comp leted appliance on th e cas t. 

Fig. 278. Comp leted wo rk in the mouth. 
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Case3 

Fig. 279. Position of teeth . 

Fig . 280. Ty . p1ca l design . With clasps. 
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Fi g. 281. A n improved design: firm bridge from 
44 to 47; two so ldered veneer crowns on 33, 

34· clasped denture w ith interlock ing c lasps on 
44 and 33. 

Fi g. 282. Ideal design: two fixed sp linted units 

of natural teeth on the r ight and left ; denture 
wi th attachments (A - A) and prec ision rests 
(PR- PR). 

rig. 283. Th e prepared abutments. 
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Fig. 284. Completed app liance on the cast. 

Fig. 285. The denture. 

Fig. 286. Completed work in the mouth. 
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Loose ning of th e attachm ent in th e matri x , whi ch 

may be antic ipated after a ce rta in tim e interval, can 

be corrected by adjustm ent of th e elast ic port ion 

of th e attachment. Beca use such adjustments 

dimin ish the elasti c properti es, readjustm ents at 

shorter tim e interva ls become necessary. Further

more, such adjustm ents do not tou ch th e tru e cau se 

of the loosening - loss of material. 

Each type of treatment shou ld be directed at a 

cause; treatment of symptoms (i. e., loosening) here 

does not touch th e caus e (i. e., materia l loss through 

abrasion). To attack th e cause in th is instance, th e 

funct iona l stress on the attachment must be reduced 

signifi ca ntly . Th e attachm ent must be extensively 

relieved of strain, to th e end th at no act ivation 

adjustments arc required over a long-term period. 

This probl em has been so lved in a manner w hi ch 

has brou ght oth er signifi ca nt advantages as well. 

Seatin g of the denture sadd le is not left so lely 

to th e attachment on th e di stal side of th e last 

abutment to oth . Rath er, a prec is ion rest (Fig. 287) 

is placed in th e space between th e most di sta l 

abutment and its neighbor, to ass ure retent ion . The 

precision rest is conn ected to th e skeleton of th e 

denture and to th e atta chment with an arm and a 

bar; the arm rests on the ora l surface of the tooth. 

Thi s improved des ign provid es a se r ies of important 

advantag es : 

1. Th e distal abutment is supported mes ially as 

we ll as dista ll y, allowing only ve rtica lly act ing 
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st rain s (i .e., tho se along the vert ica l ax is of the 

tooth) to have any effect. A ll other forces - th e 

di sta l ones - are re li eved. In other words, late ral 

forces in both direct ions nu ll ify each other. Thi s 

reli eves the d ista l abutment greatly, and that is the 

tooth w hi ch otherw ise absorbs all the forc es, in 

sp ite of sp linting . 

2. Loss of mater ial is red uced to a minimum, a 

co nd iti on w hi ch bri ngs w ith it the resu lt that no 

further act ivat ion of th e attachm ent is req uired. 

3. The attachment and th e prec ision matri x are 

each now supported on two teeth, leading to better 

distr ibution of forces . 

4. Insertion and remova l of th e prosth es is is made 

much eas ier and th e pati ent ga ins th e fee ling of 

absolute security. 

5. In the presence of short clinica l abutments 

requ iring co rres pond ing ly short retent ive devices, 

the attachments in the past had to be short. This 

c ircumstance led to reduce d gu idance and retent ion 

of the attachment and f inall y to a quest ion of its 

sa ti sfactory funct ion. Add it ional support provided 

by th e prec ision rest makes reduced size attach

ments as functiona lly norma l as though the short 

reta iners and attachments were not req ui red. 

Finally, and in conc lusion, it should be stressed 

that the techni ca l deve lopment just described, i. e., 

the co mbinat ion of prec ision attachment and prec i

sion rest, one attains a signif icant diminuti on of 

strain on the attachment. The attachment is no 

Improved attachment designs 
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longer the so le bea rer of strain s f rom the natural 

dent ition -parti al denture system. This reduces th e 

loss ol- substance of th e attachment. In addition , 

th e princ ip le of ri g id support of the removable 

part ial denture on th e remaining natural teeth is 

t ranslated into rea li ty in a heretofore un ava ilab le 

manner. The doub le security afforded by thi s sys tem 

eli minates any degrees of freedom of motion for th e 

denture sadd le. 

That is the rea son that thi s further techn ical im

provement has particu lar significance. We must be 

modest and sat isf ied as we succeed in research 

and in clinica l experience if we make sma ll but 

ce rta in progress toward th e citadel toward whi ch 

we all strive but which none of us wi ll ever reach , 

th at is , perfection . 
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A B 

Improved attachment des igns 

Fig. 287 . A = prec ision rest, B = a chromium
nickel all oy matr ix for the precis ion rest whi ch 

is so ldered in to the part ial denture spli nt after 

app ropriate space was prov ided in the wax 

mode l. The matrix is then destroyed with a 

50 "/o so luti on of nitric ac id. 

Fig. 288. Schematic drawing. Two teeth are 
f itted w ith veneer crowns bil atera lly and these 

are so ldered. The dista l abutment bears an 

attachment dista ll y. The prec ision rest is to be 

placed in the space between the f inal and the 
penu lt imate abutment. 

Fig. 289. Comp lete des ign: Two veneer crowns 

with a bi lateral free-end parti al denture. 
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Fig. 290. Th e same case mounted on the 

model. 

Fig. 291. Th e same case seen in p lace . 

Fig. 292. Rigid sp linting (veneer crowns) of 

11 ' 21' 22, 23. 
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Fig. 293. A partial maxill ary denture with distal 

attachments and precision rests. 

Fig . 294. The co mpl eted partia l denture on the 

model. 

Fig. 295. The same design in place . 
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