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      Major and Minor Connectors       

     Olcay     Şakar     

9.1             Defi nitions 

    Cross-arch stabilization    Resistance against dis-
lodging or rotational forces obtained by using 
a partial removable dental prosthesis design 
that uses natural teeth on the opposite side of 
the dental arch from the edentulous space to 
assist in stabilization   

  Guiding (guide) planes    Vertically parallel sur-
faces on abutment teeth and/or dental implant 
abutments oriented so as to contribute to the 
direction of the path of placement and removal 
of a removable dental prosthesis   

  Major connector    The part of a partial remov-
able dental prosthesis that joins the compo-
nents on one side of the arch to those on the 
opposite side   

  Minor connector    The connecting link between 
the major connector or base of a partial remov-
able dental prosthesis and the other units of the 
prosthesis, such as the clasp assembly, indirect 
retainers, occlusal rests, or cingulum rests   

  Path of placement    The specifi c direction in 
which a prosthesis is placed on the abutment 
teeth or dental implant(s)   

9.2        Major Connectors 

 A removable partial denture (RPD) framework 
includes fi ve components: major connector, 
minor connectors, rests, direct retainers, and 
indirect retainers (in distal extension RPDs) 
(Fig.  9.1 ).

   RPDs should be designed according to 
biomechanical and hygienic principles (see 
Chap.   4    ). 

 Although design is a very important stage in 
the fabrication of the RPDs, unfortunately, den-
tists have a minimal input on this issue, and they 
leave it to the dental technician. This results in 
the common usage and preference of the techni-
cian’s familiar designs (like the U-shaped maxil-
lary major connector, considered the least 
preferable option). This chapter summarizes the 
major and minor connector designs, giving lots 
of samples for every Kennedy classifi cation. 
Thus, dentists can easily create the most suitable 
design for their patients. 

 A major connector combines all other compo-
nents of an RPD so that the partial denture acts as 
one unit. Thus, functional loads can be distrib-
uted to all abutment teeth, and cross-arch stabili-
zation can be provided. In addition, in distal 
extension RPDs, forces can be distributed 
between both the abutment teeth and the mucosa 
by unifi cation of the direct retainers with the den-
ture base. 
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9.2.1     General Aspects of Major 
Connectors 

 All major connectors should have the following 
characteristics to function effectively and to pro-
tect the teeth and soft tissues:

    1.    Major connectors should:
    (a)    Be rigid   
   (b)    Have smooth and rounded line angles   
   (c)    Conform to anatomic structures   
   (d)    Not interfere with movable tissues   
   (e)    Not allow food entrapment   
   (f)    Not cover more tissue than necessary   
   (g)    Not use marginal gingiva for support   
   (h)    Not impinge on soft and hard tissue prom-

inences or gingival tissue during place-
ment, removal, or function       

   2.    Borders of a major connector should:
    (a)    Run parallel to the gingival margins of the 

remaining teeth in both arches (Figs.  9.2  
and  9.3 ).

        (b)    Be placed at least 3–4 mm away from the 
free gingival margins  in the mandibular 
arch  (Fig.  9.2 ). Otherwise, the major con-
nector should cover the lingual surfaces 
of the teeth as a plate. On the anterior 
teeth, the plate should cover the cingula 
but not be higher than the middle third of 
the teeth, except to cover the interproxi-
mal spaces at the contact points. On the 

posterior teeth, the plate should end at the 
height of the contour  in both arches .   

   (c)    Be placed at least 6 mm away from the 
free gingival margins  in the maxillary 
arch.  Otherwise, the major connector 
should cover the lingual surfaces of the 
teeth as a plate (Fig.  9.3 ).   

   (d)    Not end on the crest of rugae or at the free 
gingival margin (Fig.  9.4 ).

       (e)    Cross the maxillary midline at right 
angles, not diagonally.   

  Fig. 9.1    The components of a removable partial denture 
framework: ( a ) major connector, ( b ) minor connectors, ( c ) 
rests (rest and minor connector on the right canine serve 
as indirect retainer), and ( d ) direct retainers       

  Fig. 9.2    All major connectors’ borders should run paral-
lel to the gingival margins of the remaining teeth. Borders 
of a mandibular major connector should be placed at least 
3–4 mm away from the free gingival margins       

  Fig. 9.3    Borders of a major connector should not be 
placed on the free gingival margin, instead running away 
from the margins (at least 6 mm). Otherwise, it should be 
extended as a plate       
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   (f)    Be beaded to increase the adaptation, to 
prevent debris from collecting beneath the 
major connector, and to minimize the 
casting shrinkage  in all maxillary major 
connectors  (0.5–1 mm wide and deep) 
(Fig.  9.5 ). Beading is not necessary in the 
mandibular major connector.

           3.     Relief  is not required except for a palatal torus 
or prominent median palatal suture area in the 
 maxillary major connectors , but it is often 
necessary between the rigid metal surfaces 
and the underlying soft tissues in the  mandib-
ular major connectors.       

9.2.2     Maxillary Major Connectors 

     1.     Anteroposterior palatal strap 
    (a)    It can be used for Kennedy Class I, II, III, 

IV, and V partially edentulous arches 
(Fig.  9.6a–d ).

       (b)    It is structurally rigid with minimum 
bulk.   

   (c)    The anterior and lateral straps should be 
6–8 mm wide. The posterior palatal strap 
can be 4 mm wide to increase patient 
comfort.   

   (d)    The palatal opening should be 15 mm or 
more in an anteroposterior dimension.   

   (e)    The anterior strap should not be placed 
beyond the most anterior rests.   

   (f)    The posterior strap should be placed as far 
back as possible but should not be in con-
tact with the tissues of the movable soft 
palate.   

   (g)    When the presence of an inoperable torus 
that ends posteriorly 6–8 mm from the 
anterior of the junction of the hard and 
soft palates, an anteroposterior palatal 
strap can be used.    

      2.     Palatal strap 
    (a)    It is used in Kennedy Class III and VI par-

tially edentulous arches if edentulous 
spaces are short (Fig.  9.7 ).

      (b)    The rigidity provided by a palatal strap is 
usually adequate if the anteroposterior 
dimension of a strap is a minimum of 8 mm.   

  (c)    If there is a large torus, palatal strap 
should not be used. 

  The anteroposterior palatal bar  and the  palatal 
bar  mentioned in many textbooks are varia-
tions of the anteroposterior palatal strap and 
the palatal strap major connectors. They 
should be bulky in order to be rigid, and thus 
they are generally unacceptable for many 
patients and not recommended.    

      3.     Palatal plate 
    (a)    It is essentially used in Kennedy Class I par-

tially edentulous arches where six or less 
anterior teeth remain, the abutments are 
periodontally weakened, and/or the support 
from the residual ridges is poor (Fig.  9.8a ).

       (b)    It is structurally rigid.   
   (c)    It covers one half or more of the hard 

palate.   

  Fig. 9.4    The rugae should be replicated anatomically, 
and borders of major connectors should not end on the 
crest of rugae       

  Fig. 9.5    Bead lines are used in all maxillary major con-
nectors, not in mandibular major connectors       
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   (d)    The posterior border extends to the junc-
tion of the hard and soft palates. The pos-
terior palatal seal that is used with 
complete dentures should not be utilized 
unless the posterior part is made of 
acrylic resin as seen in Fig.  9.8b ; instead, 
a slight mechanical seal may be formed 
by ensuring the presence of a bead line 
along the posterior border of the major 
connector.   

   (e)    If there is a large torus, palatal plate 
should not be used.   

   (f)    Three forms of the palatal plate can be 
used for different cases:

    1.    It can cover two-thirds of the palate. The ante-
rior border does not extend beyond the most 
anterior rests.   

   2.    The posterior part of the palatal plate can be 
formed as a gridwork design with the possibil-
ity of adding acrylic resin. This form allows 
for future relining (Fig.  9.8b ).   

   3.    Linguoplating can be used for indirect reten-
tion or subsequent replacement of natural 
teeth.     

  Modifi ed palatal plate connector:  It is used in 
Kennedy Class II partially edentulous arches. 
Anteroposterior dimension and form is done 
as palatal strap and continued backward, 

a b

c d

  Fig. 9.6    ( a – d ) An anteroposterior palatal strap major 
connector can be a desirable choice for all maxillary 
arches except Kennedy-Applegate Class VI arches having 
short edentulous space. While anterior and lateral straps 
should be 6–8 mm wide, posterior strap should be 4 mm 
wide. The design example shown in ( d ) can also be used 

in Kennedy-Applegate Class V cases having weak ante-
rior abutment. In distal extension bases, wrought wire 
retentive arms are indicated where clasp tips lie in front of 
the axis of rotation. For example, in the cases shown in 
Fig.   9.6a    , a wrought wire clasp can be used on the right 
canine abutment tooth       
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 ending with a butt joint at the entrance to the 
hamular notch. The posterior border may not 
be extended to the junction of the hard and 
soft palates (Fig.  9.9 ).

           4.     U-shaped or horseshoe 
    (a)    It is not structurally rigid, especially for 

the Kennedy Class I and II partially eden-
tulous arches.   

  (b)    It is only used in cases with a prominent 
median suture line and if an inoperable 
torus extends to the posterior limit of the 
hard palate (Fig.  9.10 ). It can be used 
when the patient insists on the use of her/
his old denture’s design, which is 
U-shaped, or when he/she thinks they 
cannot tolerate the posterior portion of the 
major connector. When it is used, the 
thickness of the framework should be 
increased if maximal rigidity is desired. 
This can be accomplished by the use of 
two layers of pattern wax when the frame-
work is made.

   Rigidity is a very important factor which should be 
taken into consideration for major connectors 
because it has been shown that the rigid major 
connectors decrease both RPD and abutment 
tooth movement under loading. As described 
above, a major connector requires a minimum 

  Fig. 9.7    A palatal strap major connector can be used in 
Kennedy Class III and Kennedy-Applegate Class VI 
arches having short edentulous spaces. Its anteroposterior 
dimension should be minimum of 8 mm       

a

b

  Fig. 9.8    ( a ,  b ) When maximum tissue support is neces-
sary, a palatal plate major connector can be used. Posterior 
part of the major connector can be formed as a gridwork 
design. Wrought wire retentive arms can also be used on 
the canine abutments       

  Fig. 9.9    A modifi ed palatal plate major connector used 
in Kennedy Class II cases       
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size for rigidity. Therefore, it is not recom-
mended to reduce the metal framework for all 
types of major connectors.    

9.2.3           Mandibular Major Connectors 

     1.     Lingual bar 
    (a)    It is structurally rigid if it is designed to a 

height of 4 mm and a thickness of 2 mm and 
is half pear-shaped in cross section with the 
thin edge toward the teeth (Fig.  9.11 ).

      (b)    The superior border of the bar should be 
3 mm below the gingival margins. 
Therefore, it requires at least 7 mm of ver-
tical space between the fl oor of the mouth 
and the gingival margins of the teeth when 
the tip of the patient’s tongue is touching 
the anterior part of the palate.   

   (c)    It cannot be used when a large inoperable 
torus exists (Fig.  9.12 ).

           2.     Lingual plate 
    (a)    It is structurally rigid.   
   (b)    It is an extended version of a lingual bar 

with a thin metal plate. The metal plate 
should cover the cingulum of the anterior 
teeth and the superior border must be 
scalloped (Fig.  9.13 ).

       (c)    When interproximal spaces exist between 
the anterior teeth, “stepbacks” can be 
designed to avoid display of metal.   

  Fig. 9.10    A “U-shaped” or horseshoe major connector. 
Its use is limited because the rigidity is not suffi cient       

  Fig. 9.11    If there is at least 7 mm vertical distance 
between the fl oor of the mouth and the gingival margins of 
the teeth when the tip of the patient’s tongue is touching 
the anterior part of the palate, a lingual bar major connec-
tor can be used       

  Fig. 9.12    In cases having large inoperable lingual torus, 
a lingual plate major connector should be used       

  Fig. 9.13    The metal plate should cover the cingulum of the 
anterior teeth when a lingual plate major connector is used       
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   (d)    It should have a terminal rest at each end 
regardless of the need for indirect 
retention.   

   (e)    It can be used in the presence of inopera-
ble mandibular tori.    

  The  Kennedy bar (double lingual bar/continuous 
bar) , which is indicated when the axial align-
ment of the anterior teeth needs excessive 
blockout for the lingual plate and wide diaste-
mata exist, and the  labial bar , which is indi-
cated when excess lingually inclined anterior 
teeth exist, are mentioned in many textbooks. 
Both of them can create a food trap and can be 
disturbing to patients. Thus, they are not a 
practical solution, either esthetically or func-
tionally, and are not mentioned in this 
chapter.     
 In case the interocclusal distance is too limited 

to set up regular artifi cial teeth or due to existing 
deep-bite (severe vertical overlap), occlusal or 
palatal surfaces may be added to the framework 
design which can be engaged with veneering 
materials. This option allows easy handling of 
the posterior edentulous space and eliminates the 
risk of acrylic base fracture (Fig.  9.14 ). 
Additionally in the presence of short spaces, 
insuffi cient room to set up artifi cial teeth can be 
closed only with metal if it does not cause esthetic 
problem. This will prevent food impaction and 
the migration of the teeth (Fig.  9.15 ).

9.3          Minor Connectors 

9.3.1     General Aspects of Minor 
Connectors 

     1.    Minor connectors provide rigidity and unifi -
cation by joining other components of a 
framework to a major connector. Thus, the 
transmission of forces among the major con-
nector, abutment teeth, and oral tissues can be 
achieved.   

   2.    Minor connectors act as a bracing component 
and maintain the path of insertion when they 
are located on guiding planes.   

   3.    Minor connectors should be rigid (except the 
fourth type) and placed so as not to irritate the 
surrounding tissues.      

9.3.2     Types of Minor Connectors 

     1.    Minor connectors that join clasp assemblies to 
major connectors. As they may be attached to 
the clasps, they can also be a separate entity
    (a)    Mostly, they are located on guiding planes 

or surfaces. Sometimes, it is necessary to 
put them on a tooth surface adjacent to 
another tooth. In this situation, it should 
be positioned in the associated lingual 
embrasure.   

  Fig. 9.14    An interim removable partial denture with 
metal occlusal surface. Metal occlusal or palatal surfaces 
can be used in cases having insuffi cient interocclusal dis-
tance and severe vertical overlap       

  Fig. 9.15    If there is a short edentulous area which is not 
in the esthetic zone, it can be fi lled with metal only to 
prevent food impaction and the migration of the teeth       
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   (b)    When it is formed as a separate entity, it 
should be approximately 1–1.5 mm thick, 
tapering both occlusally and facially. It is 
shifted slightly toward the lingual side to 
increase rigidity and enhance reciproca-
tion (Fig.  9.16 ).

      (c)    The guide (proximal) plate minor connec-
tor should cover about half the distance of 
the abutment tooth buccolingually 
(between tips of buccal and lingual cusps) 
and two-thirds the distance of the tooth 
occlusogingivally. It is effective to pre-
pare a guide plane as close to the gingival 
margin as possible to reduce the plaque 
accumulation (Figs.  9.16  and  9.17 ).

      (d)    In distal extension RPDs, the proximal 
plate is in contact with the entire guiding 
plane initially, but physiologic relief is 
necessary at the framework try-in. In 

tooth-supported RPDs, guiding plane 
preparation and proximal plates are gen-
erally longer, and physiologic relief is not 
necessary. An elongated proximal plate 
that is parallel to the path of insertion may 
compensate for the loss of retention when 
an adequate guiding plane cannot be 
prepared.   

   (e)    If tooth surfaces are parallel to the path of 
placement, preparation of the guiding 
plane is not necessary. (Preparation of the 
guiding planes on the abutment teeth is 
described in chapter   7    .)       

   2.    Minor connectors that join indirect retainers 
or auxiliary rests to major connectors
    (a)    They should be positioned in embrasures 

and should form right angles with the major 
connector, and junctions should be rounded. 
Although one study proposed to place 
minor connector on the center of the lingual 
aspects of the maxillary abutment tooth to 
reduce the amount of gingival tissue cover-
age, more randomized clinical studies are 
needed to change the classical knowledge.       

   3.    Minor connectors that join denture bases to 
major connectors
    (a)    They can be constructed in different 

designs such as mesh design, ladderlike 
design, loop design, or metal base with 
different retentive elements (such as bead, 
nailhead). Metal bases can be used instead 
of acrylic resin bases in tooth-borne 
removable partial dentures where the 
short edentulous spaces exist (Fig.  9.18 ). 
Large openings in a retention design are 
generally more satisfactory than a mesh 
design which may result in further weak-
ening of the resin (Fig.  9.19 ). Additionally, 

  Fig. 9.16    If a proximal plate minor connector can be 
formed as a separate entity, it is shifted slightly toward the 
lingual side       

  Fig. 9.17    A proximal plate minor connector should be 
placed on the guiding plane covering about two-thirds of 
the tooth occlusogingivally       

  Fig. 9.18    Tissue surface can also be fabricated with 
metal  in cases where tissue support and future relining are 
not necessary       
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Ohkubo et al. recommended that the three 
structural designs which are superior to 
conventional design may also be consid-
ered along with the conventional designs.

       (b)    In Kennedy Class I and II mandibular 
arches, the minor connector should extend 
about two- thirds the length of the edentu-
lous ridge but should not be placed on the 
ascending portion of the ridge. It should 
be extended on both buccal and lingual 
surfaces (Fig.  9.20 ).

      (c)    In Kennedy Class I and II maxillary 
arches, they should be extended as far as 
possible posteriorly, and the junction of 
major and minor connectors should be 
located 2 mm medially from an imaginary 
line that would come into contact with the 
palatal surfaces of artifi cial teeth.   

   (d)    In free-end saddle partially edentulous 
cases, they must be fi nished with a “cast 
stop.” Altered cast impression procedures 
result in an elevated cast stop from the 
residual ridge. The autopolymerizing 

acrylic resin can be added to compensate 
for this gap (Fig.  9.21a–c ).

      (e)    Relief under the minor connector should 
be started 1.5–2 mm away from the abut-
ment tooth. Thus, metal/tissue contact can 
be created in this area.   

   (f)    A butt joint should be used to design the 
resin-metal interface (fi nishing line). The 
fi nishing line junction with the major con-
nector should take the form of an angle 
not greater than 90 ° , therefore being 
somewhat undercut.       

  Fig. 9.19    Large-opening gridwork designs such as ladder-
like and loop designs ( right ) are more preferable than mesh 
design ( left ) considering the acrylic retention. But the thick-
ness of these designs can complicate artifi cial tooth setting       

  Fig. 9.20    In mandibular distal extension removable par-
tial dentures, gridwork minor connector should not be 
placed on the ascending portion of the ridge       

a

b

c

  Fig. 9.21    ( a – c ) Metal cast stop can be modifi ed with 
self-cure acrylic resin, if an altered cast impression has 
been performed       
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   4.    Minor connectors that serve as approach arms 
for vertical projection/bar-type clasps 

 These minor connectors support the clasps and 
do not need to be rigid (Fig.  9.1 ). 

 Different study results showed that there was 
insuffi cient evidence to determine whether one 
design was better or worse than another regard-
ing major/minor connectors and direct retainers 
in mandibular distal extension RPDs. 
Removable partial dentures will not have any 
harmful effects on the remaining teeth and peri-
odontal tissues if they are properly designed 
and oral hygiene is checked regularly.          
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