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Introduction

A number of years ago. several longitudinal stud-
wes reached the alarming conclusion that remowv-
able partial dentures {RPDs) often led to caries,
gingval inflammation, increased sulcus depth,
and mobility of abutments. Examination of the
studies revealed that the prostheses were fabn-
cated without control over design and nserted in
spite of unresolved penodontal problems and poor
patient home care. In addition, recall programs
were often inadequate or nonexistent.

Later studies indicated that quite different re-
sults could be expected with thorough diagnosis
and treatment planning, systematic design based
on sound principles, meticulous pencdontal and
restorative treatment, optimal home care, and ad-
equate follow-up recall. The incidence of caries
was low, and there was no significant detenora-
tion in the periodontal condition. The long-term
prognosis was excellent when well-made partal
dentures were provided under properly controlied
circumstances.

The contrasting results and conclusions of these
studies emphasize those factors that are particu-
larly significant in the success of RPD treatment It
is apparent that adequate mouth preparation and
follow-up care are essential if the prosthesis is ex-
pected to function without actively contributing to
the demise of the remaining oral structures. The
design of the partial denture must emphasize
stress control so that the forces generated dunng
function will lie within the physiologic limits of the
supporting structures. In addition, the technical as-
pects of fabncation must be meticulously carned
out so that the prosthesis performs in the planned
manner.

A properly designed RPD in combination with
well-planned comprehensive treatment will contnb-
ute to the preservation of the remaiming teeth,
bone, and gingiva by maintaining tooth position
and occlusion, and restonng or maintaining vertical
dimension of occlusion. It will also improve masti-
cation and speech and enhance appearance.

Steps in the treatment of an RPD
patient

1. Collection of information
a. Document clinical findings, including chart-
ing of canes and periodontal condition.
b. Take appropriate panoramic, bite-wing, and
periapical radiographs,
c. Make and mount diagnostic casts.

2. Diagnosis and treatment planning

a. Evaluate data collected in step 1.

b. Formulate a sequential treatment plan.

¢. Develop a tentative RPD design.

3. Mouth preparation: phase |

a. Perform extractions, modification of the ex-
isting natural occlusal scheme, and definitive
penodontal therapy.

b. Perform endodontics, operative dentistry,
and fixed prosthodontics.

4. Formulation of the final RPD design

a. Obtain new mounted diagnostic casts if
tooth or tissue contours have been signifi-
cantly altered during phase | of mouth prep-
aration.

b. Review and modify onginal diagnostic infor-
mation as necessary.

c. Survey new casts and modify the tentative
design if necessary.

5. Mouth preparation: phase |

a. Perform tooth alterations (guide surfaces.
rest preparations, and so on) on the diagnos-
nuc casl.

b. Using the designed and modified diagnostic
cast as a "road map.”’ perform tooth altera-
tions in the mouth.

c. Make an alginate impression, pour the
impression in quick-set plaster, and recheck
the preparations with the ad of a surveyor.

d. Modify the preparations as necessary, and
make a final impression.

6. Fabncation of the RPD
a. Survey and tnpod the master cast.
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Introduction

b. Write an accurate work autharization.
submit the designed diagnostic cast. oppos-
Ing cast, work authorization, and surveyed
and tripoded master cast 10 the laboratory for
framework fabncation.

d. Try-n the framework and modify it as nec-
essary,

e. Make an altered cast impression if indicated.

f. Make occlusal records for mounting casts if
the casts cannot be accurately articulated by
hand.

g. Arrange or prescribe for arrangement of arti-
ficial teeth.

h. Proceed with esthetic try-in if anterior teeth
are replaced.

I. Prescribe for processing of the denture base
and submit the work authorization to the lab-
oratory.

|- Insert the RPD, make appropriate altera-
nons, review patient instructions, and ar-
range for adjustment appointments,

7. Recall and maintenance

a. Short-term recall: when possible, see the
patient the day following insertion. Anticipate
at least one additional appointment for ad-
justment.

b. Long-term maintenance: the necessity for
recall is highly variable depending on the na-
ture of the periodontal and restorative ther-
apy rendered, the type of RPD fabricated.
and the patient’s level of home care: how-
ever, consider specific arrangements an es-
sential component of comprehensive treat-
ment.

LT

Although this text focuses on the design process
invoived in steps 2c and 4c, step 5. “Mouth prep-
aration: phase I, is also included because it is so
intimately linked to the success of the design. The
fact that other diagnostic and clinical phases are
not discussed in detail does not imply a lack of im-
portance. All phases of treatment must be meticy-
lously performed if the prosthesis is to function op-
timally without damaging the remaining oral
structures.
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Development of a framework
design

No single design philosophy can be considered
“correct” over all others. Variations are possible as
long as diagnostic information and good mechani-
cal pninciples form the basis for the design.

There has been little controversy over the design
for tooth-supported RPDs because no functional
motion occurs. Rests may be placed on any teeth
Capable of serving as suitable abutments, Reten-
tive tips may be located in almost any accessible
recesses.

Designs for extension RPDs, on the ather hand.
have generated considerable debate It is generally
agreed. however, that extension RPDs should
provide broad stress distribution. minimal tooth
and tissue coverage by the framework (except
where necessary for support or stabilization), and
retentive arms that either release or flex during
functional movements of the bases. This text will
regard the mesial rest, buccal lbar, and distal
guide plate as the preferred clasp assembly for dis-
tal extension RPDs. It is believed that this design
will {1) reduce torquing forces on the abutment
teeth, (2) result in a more apical resolution of ver-
tical forces applied to the artificial teeth, and (3)
Increase the radius of rotation of the base, thus
distributing functional loads more evenly. Other de-
signs are considered when terminal abutments are
mesially inclined or the retentive recesses are not
In appropnate locations for |-bars,

The sequence used for the development of a de-
sign is, like the design itself, subject to some
variation. The experienced dentist will, in fact,
make decisions regarding several steps or ele-
ments concurrently. His mind will function like a
computer, switching between steps as the situa-
tion demands. The sequence that follows is rec-
ommended as a starting point because it tends to
encourage a logical and systematic process:

Selection of abutments and surveying

Location of rests

Location of guide plates

Selection of a major connector

Placement of minor connectors

Selection of retentive, bracing, and reciprocat-
ing elements

Placement of denture base retentive elements
Selection of replacement teeth

e
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Chapter 1

Surveying

Surveying 15 a diagnostic procedure that analyzes
the dimensional relationships of the oral hard and
soft tssues. Surveying must be accomplished in
association with decisions regarding the selection
of abutments and the location of rests. Analyzing
the dimensional relationships among anatomic fea-
tures must be compieted pror to removable partal
denture (RPD) design or any other definitive treat-
ment. Surveying is an essential component of RPD
therapy.
The purposes of surveying are to:

1. Determine the most advantageous path of in-
sertion'removal (insertion/dislodgement) for the
RPD

2. Locate proximal tooth surfaces that are or can
be made parallel to act as guiding surfaces

3. Locate and measure recesses or undercuts for
mechanical retention

4_ |dentify areas of potential hard or soft nssue in-
terferences

6. Determine a path of insertion/dislodgement
consistent with esthetic reqguirements

6. Delineate the height of contour of the abutment

teeth and identify areas of undercut that must

be avoided, reduced, blocked out, or pre-
served

Help in planning restorative procedures

Record the most ideal cast position for future

reference

9. Establish a formal plan for the RPD design and
the required mouth preparation

o ~

The dental surveyor
A dental surveyor (Fig. 1-1) is used to determine

the relative paralielism of two or more surfaces of
a cast of the dental arch. The surveyor consists of
w0 major components, the surveying stand and
the table on which the cast is placed. The survey-
ing stand s composed of a base, a fixed vertical
support arm, a horizontal arm, a movable vertical
arm, and a chuck at the lower end of the movable
vertical arm. Analyzing, measuring, and marking
styli (Fig. 1-2) are secured in the chuck. The upper
segment of the surveying table (the mounting plat-
form) holds the cast and is attached 1o the base by
a swivel coupling that controls the tilt of the cast
A surveyor is used to survey the diagnostic cast,
to contour wax patterns and crowns, to place or
form intracoronal retainers in crowns, and to sur-
vey the master cast pnor to framework fabncation.

Determining the path of insertion/
dislodgement

The path of insertion/dislodgement is dependent
upon (1) potential guide surfaces, (2) undercuts for
direct retention, (3} hard and soft tissue interfer-
ences, and (4) esthetic considerations. Although
ideal conditions may not be achieved for each of
the determinants, the final path of insertion/dis-
lodgement should be optimal for the determinants
as a group.

Begin by attaching the diagnostic cast to the sur-
veying table and onenting the mean occlusal plane
parallel to the base of the surveyor stand. The final
onentation should seldom vary more than 10° from
this position. Place the analyzing rod in the chuck
at the lower end of the movable vertical arm, and
evaluate the positions of the proximal surfaces of
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Surveying

MVA

HA LS

Fig. 1-1 The dental surveyor, Stand base (B), vertical
support arm (VSA) (fixed), honzontal arm (HA), movable
vertical arm (MVA); locking screw (LS). chuck (C); stylus
(S); table base (TBJ; swivel coupling {SWJ; mounting plat-
form (MP].

\ | j(

Fig. 1-2 Styh for the demtal surveyor, Analyzing rod
(ARJ; carbon marker (CM) [in metal sleevel; undercut
gauges (UG), blade (B) for contouring wax pattemns.
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the abutments for parallelism (Fig. 1-3). Adjust
the anteropostenor tilt of the cast until maximal
parallelism s obtained. By aligning the majority of
proxamal walls, the need for alteration of tooth
contours i1s reduced. (Also see chapter 3 and
chapter 9.)

Next, without altering the anteropostenor tilt,
vary the side-to-side tilt of the cast until the re-
cesses that are to receive clasp tips are approxi-
mately equal (Fig. 1-4). Using the undercut
gauges, assess the location and depth of the re-
cesses. Lower the movable vertical arm of the sur-
veyor until the lip of the undercut gauge i1s beneath
the amount of undercut desired (Fig. 1-5a). Place
the stem of the gauge against the abutment and
gradually raise the gauge until the lip just touches
the tooth (Fig. 1-5b). When viewed from the side,
a small triangle of light should be evident between
the abutment and the gauge. Both the stem and
the lip of the gauge must be touching the tooth.
The point at which the lip of the gauge touches the
abutment represents the deepest position in which
the metal of the retainer may contact the tooth,
Refine the tilt untl the undercuts are correct for
the configuration and material of the planned clasp.
Reassess the guide plane alignment. Remember,
mechanical retainers will only function as planned
if the path of insertion/dislodgement is dictated by
contact of vertical tooth surfaces with ngid com-
ponents of the RPD framework.

Continue the surveying process by ewvaluating
hard and soft ussue prominences and correspond-
ing recesses that may interfere with insertion or
removal of the ngid portions of the metal frame-
work or acrylic resin denture flanges (Fig. 1-6). Ex-
amples include lingual surfaces of lingually tilted
premolars and mandibular ton that would interfere
with proper positioning of the major connector (Fig.
1-7). Also examine the height of contour of the
abutments where circumferential clasps ongnate
(Figs. 1-8a and b). The ngid enginating portion of a
circumferential clasp cannot be placed in an under-
cut and must not be so near the occlusal surface
that it will interfere. with the opposing occlusion.
After interferences have been located and ana-
lyzed, one of the following corrective procedures
musl be selected: (1) maintain the established on-
entation of the cast and eliminate the interferences
by surgery and/or recontouring of the involved
teeth, or (2) avoid interferences by altering the tilt



Determining the path of inserton/dislodgement

Fig. 1-3 (left) Analyzing rod being
used to evaluate the prooumal surface
of a mandibular premolar abutment.
The prelminary anteropostenor on-
entation of the cast should minimize
the need for alteraton of proximal
tooth contours.

Fig. 1-4 (nght) Analyzing rod being
used to evaluate the buccal undercut
of a mandibular premolar. The onen-
tation of the cast 15 alteraed until the
recesses that are 1o recewve clasp
tips are approximately equal

Fig. 1-5a (left) Use of an undercut
gauge (UG) 1o determine the location
of the desired undercut. The gauge
is initially positioned so that its
side toucheas the tooth at the survey
lne (SL).

—

Fig. 1-5b (nght) The gauge Is raised
until the stem and the ip both touch
the tooth. The pont of contact of the
lip and the tooth represents the
deepest position in which the metal
of the retainer may contact the tooth

Fig. 1-6 (left) Analyzing rod being
used to assess Ussue contours
Large buccal prominences contrain-
dicate the use of infrabulge retamners

Fig. 1-7 (nght/ Analyzing rod being
used to evaluate possible interfer-
ences. The lingually tlted mandibular
premolar shown would mterfere with

proper positioning of a hingual bar
major ConnNeclor.
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Fig. 1-Ba Survey line (SL) indicates a height of contour
that would interfere with placement of a circumferential
retentive arm.

of the cast, thus accepting a compromise from the
optimal onentation established for guide surfaces
and retention.

Last, consider the esthetic requirements, par-
ticularly if antenior replacement teeth are neces-
sary. If there is no tissue undercut, if the antenor
teeth can be "butted” against the ndge, or if a
short flange can be used, alteration in the path of
insertion/dislodgement is usually not required.
However, if there is residual ridge loss and the pa-
tient exhibits a high lip line, a full flange is neces-
sary and the path of insertion/disiodgement may
need to be altered slightly 1o allow the flange to
pass over the tissue prominences. Also, the labial
extent of guide planes on anterior teeth must be
limited to the inguoproximal surfaces so that metal
of the guide plates will not be visible between the
natural and artificial teeth.

Placing the survey line

After the orientation is established, the analyzing
rod is replaced with a carbon marker and the
height of hard and soft tissue contours is marked
on the cast. It is absolutely essential that survey
lines be scribed by the side of the carbon marker
and not the tip (Fig. 1-9). If the tip touches the
cast, erroneous and misleading information will be
produced (Figs. 1-10a and b).

The carbon marker 15 now replaced by the appro-
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Fig. 1-8b After recontounng, the ngid portion of the
arm can be placed above the survey line (SL)

priate undercut gauge. After the gauge is properly
positioned against the abutment, a sharp instru-
ment IS used to make a scratch on the stone abut-
ment tooth at the lower edge of the lip of the
gauge. The cast is moved away from the gauge
and the mark is accented with the tip of a sharp-
ened red pencil. The above procedures are re-
peated for the remaining abutment teeth, chang-
ing undercut gauges as nNecessary.

Tripoding the cast

Tripeding is a procedure that records the tilt of the
cast. It provides a mechanism whereby the practi-
tioner or laboratory technician can reestablish the
desired path of insertion/dislodgement.

The carbon marker is placed in the chuck and the
vertical arm is lowered until the tip of the marker
touches the cast at three widely separated points.
The arm is locked in position so that no vertical
movement is possible. A line 2 to 3 mm long is
made at each of three points on the cast, and the
lines are circled in red (Fig. 1-11). To avoid confu-
sion, the tripod marks should be placed in areas
that will not be involved in the framework design.

A second method of tnpoding i1s accomplished
by drawing a vertical line on three sides of the di-
agnostic cast. The carbon marker or analyzing rod
Is lowered and placed against the side of the cast.
A pencil is then used to draw a vertical line parallel



Creating a formal plan for the RPD design and mouth preparations

ESL

Fig. 1-9 The survey line (SL) must
be scnbed by the side of the carbon
marker.

Fig. 1-10a |If the tip of the carbon
rmarker is allowed to touch the abut-
ment, an emoneous survey line (ESL)

Fig. 1-10b Correct positioning of
the marker shows that no undercut
exists.

IS produced.

Fig. 1-11 Three tnpod marks (TM) should be widely
separated and must be made with the vertical arm and
the mounting table locked in position,

to the marker or rod (Fig. 1-12). The procedure is
repeated on two widely separated areas on other
sides of the cast.

Creating a formal plan for the RPD
design and mouth preparations

After surveying has been completed, the design of
the partial denture framework should be drawn on

Fig. 1-12 Trpoding may also be accomplished by draw-
g a vertical line (VL) parallel 10 the side of the analyzing
rod on three sides of the cast. The three Imes should be
as widely separated as possible.

the diagnostic cast. Areas of tooth modification
should be marked in red.

It s also recommended that recontournng to
eliminate interferences and preparation of guide
surfaces and rests be performed on the diagnostic
cast. If the cast is not removed from the surveying
table when these procedures are performed, the
reductions may be easily reevaluated on the sur-
veyor. When the recontouring and preparations are
completed, the tooth reduction areas are marked
in red. The clearly marked and prepared cast will
now be a valuable reference for mouth preparation.

17



Surveying

Surveying the master cast

The master cast, made following mouth prepara-
tion, is surveyed in the same manner described
for the diagnostic cast. Because the recontounng
and preparations may not have exactly duplicated
those planned on the diagnostic cast, it is adwvis-
able to follow the same steps described under
“Determining the path of insertion/dislodgement.”
It major discrepancies are noted, it may be nec-

18

essary to refine the mouth preparations and make
a new final impression.

The master cast must be surveyed and tripoded
and may have the final design drawn on it. How-
ever, it is usually less confusing for the laboratory
technician if the design is submitted on the diag-
nostic cast. The technician can then transfer the
design to the master cast in a manner consistent
with the procedures of his particular laboratory.



Chapter 2

Rests

A rest 15 a nigid extension of a partial denture that
contacts a remaining tooth (or teeth) to dissipate
functional forces.

The functions of rests are to:

1. Prevent movement of the removable partial
denture (RPD) framework in a cervical direction
a. Prevent trauma to the mucosa located
around the abutments and beneath the
framework (Fig. 2-1)

b. Maintain the retentive portions of clasps in
the prescribed positions (Figs. 2-2a to ¢)

2. Assist in distribution of occlusal loads over sev-
eral teeth

3. Force the retentive elements to function in the
planned manner, when used as indirect retain-
ers on extension RPDs

4. Restore occlusion on abutments that exhibit tilt-
ing or infraocclusion (overlay rest) (Fig. 2-3)

5. Prevent extrusion of unopposed abutments (Fig,
2-4)

6. Direct food away from tooth contacts and em-
brasure areas

7. Provide lingual bracing on anterior teeth (Fig.
2-5)

8. Determine the correct onentation of the frame-
work to the abutment teeth for altered cast
impressions and relining procedures

9. Determine the axis of rotation for extension
RPDs (Fig. 2-6)

A rest must be located in a prepared occlusal,
cingulum, or incisal recess (rest preparation) on
the abutment tooth. Ideally, rests should transmit
forces along the long axis of the abutment teeth
and, therefore, must not be located on inclined
surfaces. Rest location, when possible, should

Fig. 2-1 Mandibular left canine showing “stripping” of
the lingual gingiva caused by a mandibular RPD without
rests (vertical stops).

avoid habitual contact areas. The occlusal surface
of the rest should duplicate the natural occlusal
morphology of the abutment tooth. It should have
sufficient metal thickness to prevent breakage, es-
pecially where it joins the minor connector, an
area where fracture is common (Fig. 2-7). Tsao
(1970) reported that the minimum acceptable thick-
ness 1s 1.38 mm for stellite alloys and 1.43 mm
for cast gold (assuming an occlusal load of 80
kg).

Types of rests

Occlusal rest

An occlusal rest is an extension of the framework
that contacts an occlusal surface of a tooth to pro-
wide support for an RPD (Fig. 2-8). An occlusal rest

19



Rests
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Fig. 2-2a Tooth-supported segment
of mandibular RPD without rests
present

Fig. 2-2b (left) Circumferential clasp
on molar. Note that the onginating
portion of the arm (arrow) hes above
the survey lne.

Fig. 2-2c (mght) Configuration of
clasp assembly following wear ot the
completed RPD. Because no rest
was present, vertical forces were
transferred to those portions of the
arms above the survey line, and the
arms spread away from the tooth

Fig. 2-3 Overlay rest on mandibular left second molar.

Fig. 2-4 Tooth-supported segment of maxillary RPD.
The rest (arrow) will prevent extrusion of the unopposed
second molar.



Types of rests

Fig. 2-5 Tooth-supported segment of mandibular RPD.
Although the cingulum rest will not provide true recipro-
cation, it will contribute to horizontal stabilization and
will help to counteract stress appled by the retentive
arm when the RPD is in place. (Note: The retentive arm
should be passive when the appliance s fully seated.
However, such is nol always the case, particularly if the
clasps have been adjusted following initial insertion.)

Fig. 2-7 Gude plate (GPl minor connector (MC), and rest (R) assembly for
a mandibular premolar. The thickness of metal at the junction of the rest and

the minor connector {arrow) should be at least 1.5 mm.

must form an angle of less than 90° with its minor
connector (Fig. 2-9). Vertical forces will then tend
to seat the rest in its corresponding recess and
minimize the transmission of horizontal stresses to
the abutment.

Cingulum (lingual) rest

A cingulum rest i1s an extension of the framework
that comtacts the lingual surface of a tooth 10 pro-
vide support for an RPD. Since all lingual surfaces

Fig. 2-6 In a distal extension RPD, the axis of rotation
(AR) passes through the most distal rests when func-
tonal forces are directed toward the residual ridge over
the bases.

present inclined planes, it is paramount that lingual
rests be located in prepared recesses on abutment
teeth (Figs. 2-10a and b). Cingulum rests are most
commonly used on maxillary and mandibular ca-
nines (occasionally on maxillary central and lateral
incisors, and rarely on mandibular incisors). The
lingual slope on mandibular canines is often so
steep that some type of restoration i1s necessary to
ensure a definite vertical stop. Restorations may
also be required in maxillary anterior teeth when
extreme vertical overlap dictates that the entire
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Fig. 2-8 (left) Rest (R} and gude
plate {GP) in place on mandibutar
nght second premaolar

Fig. 2-9 (nght)! The common plane
of the rest must make an angle of
less than 90" with the minor connec-
tor.

Fig. 2-10a (lefti Cingulum rest lo-
cated on an incline without a rest
seal.

Fig. 2-10b (nght) Cingulum rest lo-
cated in a properly prepared rest
S5eal.

Fig. 2-11a (left) Incisal rest on a
mandibular canine. facial view

Fig. 2-11b inght) Lingual view. The
dotted line on the lingual view repre-
sents the supenor extent of the
metal if plating 15 to be used



Rest location

rest be located within the natural contour of the
lingual surface of the tooth. When possible, cin-
gulum rests are preferred over incisal rests be-
cause they (1) are esthetically superior, (2) apply
stress at a lower level and thus decrease the effect
of honzontal and rotational forces, and (3) are less
subject to breakage.

Incisal rest

An incisal rest is an extension of the framework
that contacts an anterior tooth at the incisal edge
to provide support for an RPD (Figs. 2-11a and b).
Incisal rests are usually used only on mandibular
anterior teeth. Their unesthetic appearance and po-
tential for interference against the incisal edges of
the mandibular teeth preclude their use on maxil-
lary antenors. The mesiodistal location of the rest
on the incisal edge is determined by esthetic re-
gurements and the condition of the incisal edge
leg., avod placement over large incisoproximal
restorations or wear facets).

Rest location

Most decisions related to rest location depend on
evaluation of considerable diagnostic data (radio-
graphic findings. penodontal information. occlu-
sion, and so on). Although rest location obviously
vanes considerably depending on the configuration
of the remaining teeth, some generalizations can
be made. In tooth-supported RPDs, rests are usu-
ally located adjacent to the edentulous areas, thus
avoiding additional minor connectors and gingival
coverage (Fig. 2-12). If diagnostic information indi-
cates that these areas cannot be used, other lo-
cations charactenzed by good access and accept-
able occlusal form should be selected. In extension
APDs, rest location is intimately related to the de-
sign and function of the clasp assemblies em-
ployed. However, as a general rule, the primary
rests are usually located away from the extension
areas (Figs. 2-13a and b). In this way, torquing of
the abutment tooth during function can be mini-
mized.

Rest location is intmately related to the type of
clasp selection. Refer to chapter 6 for additional in-
formation

Fig. 2-12 0On a tooth-supported segment of an RPD,
rests are usually located adjacent to the edentulous area.

Figs. 2-13a and b On extension RPDs, terminal rests
(arrows) are usually located on occlusal surfaces or in-
cisal edges away from the edentulous area.

Fig. 2-13a Mandibular distal extension RPD.

Fig. 2-13b Mauxillary anterior extension RPD.
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Chapter 3

Guide Surfaces and Guide Plates

Guide surfaces and guide plates (Figs. 3-1a to c)
are, respectively, vertical parallel tooth surfaces
and corresponding vertical metal struts, which, if
properly located and contoured, may act together
to determine the path of insertion/dislodgement of
a removable partial denture (RPD). Although guide
plates are minor connectors, they are considered
separately because of their unique form and func-
tion.

Fig. 3-1b Facial view of proximal guide surface prepa-
rations

Fig. 3-1a Mandibular Class Il RPD framework. Arrows
indicate areas of guide surface—guide plate contact.

Fig. 3-1c Facial wiew of framework in place. The guide
surface—guide plate relationship determines the path of
nserton/disiodgement.
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Guide Surfaces and Guide Plates

Fig. 3-2a Mandibular Class | RPD framework. The two
guide plates present do not determine a definite path of
insertion/dislodgement. However, if the tps of the |-
bars are placed shghtly in front of the greatest mesiodis-
tal curvature of the facial surface of the abutments,
there is resistance 1o dislodgement in all directions.

Terminology and concept

The subject of guide surfaces and guide plates has
been characterized by ambiguity, uncertainty,
misconception, and wide variations in opinion. The
term guide plane (guiding plane) is a misnomer be-
cause, by geometric definition, a plane must be
fiat. Almost all guide planes have at least some
buccolingual curvature. Thus, guide surface is a
more appropriate term.

The Glossary of Prosthodontic Terms (1977) de-
fines guiding plane as “two or more vertically par-
allel surfaces of abutment teeth so onented as to
direct the path of placement and removal of re-
movable partial dentures.” However, practically
speaking, it is the direction of the path of insertion
and dislodgement that is clinically impertant. In ad-
dition, two parallel surfaces frequently do not di-
rect a path of insertion/dislodgement (Figs. 3-2a
and b). Yet, they are still referred to as guiding
planes. The corresponding portions of the frame-
works are also called guide plates.

Guide plate does not appear in the Glossary of
Prosthodontic Terms. Oceasionally in the dental Iit-

Fig. 3-2b Facial view of clasp assembly in which the |-
bar is located exactly at the greatest mesiodistal curva-
ture of the facial surface. Retention will be lacking if the
refentive arm can move upward and backward without
being forced to flex.

erature and frequently in speech, the term guiding
plane is used to describe both the surface of the
tooth and the metal plate that contacts the surface.
Krol (1973) used the term proximal pfate and de-
fined it as “a plate of metal in contact with the
proximal surface of an abutment tooth usually
compnsing a part of a clasp assembly.” Although
proximal plate is certainly acceptable, it represents
only one type of guide plate, that which contacts
a proximal surface. Several vertical metal plates,
rigidly connected, can contact curved surfaces and
control, or aid in controlling, the path of insertion/
dislodgement. Linguoplating of postenor teeth may
serve this function (Figs. 3-3a and b). Additionally,
it the curves are converted 1o parallel surfaces by
way of recontouring or restoration, the vertical
segments of metal may be shorter occlusoging-
vally and still assist in ensunng a controlled path.
Thus, ngid bracing elements and onginating por-
tions of circumferential clasp arms may assist in
controlling the path of insertion/dislodgement if
their locations are correct relative to prepared par-
allel surfaces (Fig. 3-3c).



Functions of guide surface—guide plate contact

Fig. 3-3a Mandibular Class Il RPD framework with a
linguopdate major connector.

Functions of guide surface—guide
plate contact

The following functions have been attributed to
guide surface—guide plate contact:

1. Provide for one path of insertion/dislodgement

2. Improve retention by creating frictional contact,
resisting dislodgement in any direction other
than that directed by guide surface-guide plate
contact, and ensunng the planned action of re-
tentive, reciprocal, and bracing components

3. Along with other metal components that con-

tact vertical surfaces, aid in stabilizing or brac-

ing the prosthesis against horizontal forces

Provide reciprocation

Reunite and stabilize the arch and aid in stabiliz-

ing individual teeth

il

Fig. 3-3b The linguoplate on the premolars may also
aid in controlling the path of insertion/dislodgement.

_Fig. 3-3c The bracing arms on the molars may also aid
in controlling the path of insertion/dislodgement.

6. Reduce the amount of blockout needed in areas
of severe undercut, minimizing the amount of
space between the denture and the tooth, thus
reducing gross food traps

7. Make insertion and removal of the prosthesis
easier for the patient

B. Eliminate detrimental strain on abutment teeth
and framework components when placing and
removing the prosthesis

9. Minimize wedging stresses on the abutment
teeth

In addition, guide surface preparations on ante-
rior teeth may be used to restore the normal width
between teeth where drifting has reduced the size
of the edentulous space; however, the guide plate
should not be placed so far labially that the metal
will be seen in the finished prosthesis.
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Guide Surfaces and Guide Plates

Fig. 3-4a Recommended relationship of guide sur-
faces, guide plates, and mucosa according to Kratoch-
wil,

Fig. 3-4c Recommended relatonship of guide sur-
faces, guide plates, and mucosa according to Demer.

Development of the mesial rest—
I-bar—guide plate philosophy

Most of the controversy surrounding the guide sur-
face-guide plate relationship concerns extension
RPDs. Kratochvil (1963) advocated an extension
guide surface preparation to eliminate space be-
tween the guide plate and the abutment (Fig. 3-
4a). Maximum contact of the guide surface and the
guide plate was desired. A 2 to 3 mm metal foot
extended from the base of the guide plate onto the
mucosa of the residual ndge. Binding of the guide
plate against the abutment during function (move-
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Fig. 3-4b Recommended relationship of guide sur-
faces, guide plates, and mucosa according 1o Krol.

ment of the extension base toward the ussue
when biting force is apphed over the base) was
prevented by physiologic relief of the metal at the
framework try-in stage.

Ten years later. Krol (1973) modified Kratochwil's
design and created the term AP/ clasp (rest—prox-
mal plate-l-bar, Fig. 3-4b). He recommended a
much smaller guide surface preparation {2 to 3 mm
in height; located in the occlusal third of the proxr
mal surface) and a quide plate that contacted only
the bottom 1 mm of the guide surface. Binding or
torquing of the abutment was prevented by retain-
ing a small space below the guide surface (into
which the guide plate could move dunng function).
The portion of the guide plate in contact with the
gingival tissue was relieved.

Demer (1976) proposed another alteration in the
design (Fig. 3-4¢c). He concurred with Krol that a
shght undercut should be retained below the guide
surface. However, he felt that the more gingival
location of the guide plate would create the poten-
tial for food entrapment between the occlusal as-
pects of the abutment and the artificial tooth. He
recommended that the guide plate contact the
proximal surface of the abutment only at the top of
the guide surface. Demer also extended the guide
plate lingually far enough so that, in combination
with the minor connector of the mesial rest, it
would provide reciprocation and prevent lingual mi-
gration of the abutment.



Development of the mesial rest—I-bar—guide plate philosophy

Fig. 3-5 When a functional load (L) is placed over a dis-
tal extension area, the prosthesis rotates around the
rest and the lower portions of the guide plate contact the
distal guide surface. This binding must be prevented
with a “releasing” design or physiologic relief of the
guide plate.

Fig. 3-6 When a functional load (L) is placed over a dis-
tal extension area, the prosthesis rotates around the pri-
mary rest and the minor connectors move upward and
mesially,

Fig. 3-7a On a distal extension RPD. plating distal to
the terminal rest must end exactly at the survey line
shown in Fig. 3-7b.

Research comparing the concepts noted above
has been inconclusive. Assuming adequate patient
home care and perniodic recall and mainienance,
excelient clinical success can be expected using
any of the three designs if certain conditions are
ensured. First, either by initial design or by way of
physiologic relief, the guide plate must be pre-
vented from binding against the abutment (Fig. 3-
5). Second, the mesial minor connector must have
freedom to move between the abutment and the
adjacent tooth during function (Fig. 3-6). Third,

Fig. 3-7Tb Survey ine (dotted).

metal (e.g., guide plate, plating) located distal to
the terminal rest must not be allowed to extend
above the height of contour (Figs. 3-7a and b).
Fourth, the mesial rest-l-bar—guide plate design
should be avoided on mesially inclined terminal
abutments because it s extremely difficult to
achieve any "releasing’’ capacity for the guide plate
(Fig. 3-8). During function, the guide plate will con-
tact the tooth, preempt the mesial rest, and act
as a rest on an inchned plane. Efforts to prevent
contact with physiologic relief would create a sig-
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Guide Surfaces and Guide Plates

Fig. 3-8 Mesial rest-distal guide plate—|-bar assembly
on a mesially inclined terminal abutment for a distal ex-
tension RPD. When a functional load (L) is apphed, the
guide plate binds agamst the entire length of the guide
surface. Physiologic relief would result in the creation of
an undesirable space between the occlusal aspects of
the guide plate and the abutment tooth

nificant space between the abutment and the pros-
thesis. In this case, it would be far better to use a
distal rest and a wrought wire circumferential clasp
(Fig. 3-9). Although the clasp would not release
during functional movement, its flexibility would
create a stress-breaking effect. Because the distal
rest would eliminate any space between the occlu-
sal aspects of the proximal surfaces of the abut-
ment and the artificial tooth, the gingival portion of
the guide plate could be relieved without creating
an area for food impaction

Recommendations

Extension RPDs

For the most part, the designs for distal extension
RPDs recommended in this text follow the theory
espoused by Kratochvil. However, the guide sur-
face preparations are generally more conservative,
and there is no concerted effort to eliminate re-
cesses in the gingival third of the proximal surface.
When possible, the guide plate contacts the entire
length of the prepared guide surface. A foot at the
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Fig. 3-9 Dustal rest-distal guide plate-wrought wire re-
tentive arm assembly on a mesially inchned terminal
abutment for a distal extension RPD. Under a functional
load (L) the guide piate binds aganst the distal gude
surface. However, physiologic relief can be obtained
without opening the contact between the guide plate
and the abutment tooth. Although the clasp tip does not
release dunng function, the flexibibty of wrought wire
decreases the stress transferred 1o the abutment.

base of the guide plate touches the gingiva and ex-
tends 2 to 3 mm over the residual ndge before giv-
ing rise to the denture base retentive network.

Guide surfaces should be prepared on all proxi-
mal surfaces adjacent to edentulous spaces. They
are prepared parallel to the desired path of inser-
tion/dislodgement. The occlusal gingival dimension
is generally one half to two thirds the crown
length; 3 to 4 mm is more than adequate in most
cases. If the natural tooth surfaces are parallel 1o
the path of insertion/dislodgernent. no preparation
i5 necessary. A small recess gingival to the guide
surface preparation is retained when present. The
preparation should follow the natural buccolingual
curvature of the proximal tooth surface and extend
slightly past the linguoproximal line angle.

When linguoplating is used on posternor teeth,
guide surfaces may also be prepared on lingual sur-
faces. Normally, 2 to 3 mm of length is all that can
be expected. No preparation should be done in the
gingival third of the tooth.

The guide plate contacts the entire guide surface
inihially. However, physiologic relef must be pro-
vided at the framework try-in (this 15 especially im-
portant when guide plates are located on both
sides of a lone-standing abutment). The guide plate



Physiologic rebef of the framework

should extend far enough lingually so that, to-
gether with the minor connector of the mesial
rest, it will provide reciprocation and bracing and
prevent lingual migration of the tooth. It must not,
however, extend above the height of contour. The
plate should be approximately 1 mm thick but
should taper both occlusally and facially if it does
not give rise 10 a rest or a clasp arm, In areas im-
portant to esthetics, guide plates must not extend
so far facially that metal will be evident. The lingual
margin 15 thickened 1o produce an external finish
line for the plastic denture base. Such an arrange-
ment will provide bulk for strength and rngidity
without compromising placement of the artificial
tooth.

Tooth-supported RPDs

Guide surfaces and guide plates for tooth-sup-
ported RPDs are similar to those for extension
APDs except that the preparations and correspond-
ing plates are generally longer. Also, because
there is no functional movement of the prosthesis,
metal can, and usually does, extend above the

height of contour. Physiologic relief is unneces-
sary.

Physiologic relief of the framewaork

Physiologic relief of guide plates and minor con-
nectors is accomplished at the framework try-in ap-
pointment. It should be performed before trays for
an altered cast impression, record bases, or com-
pleted denture bases are attached. A mixture of
chioroform and rouge or one of the commercially
availlable disclosing materials s applied to gude
plates and minor connectors. The framework Is
seated in the mouth and manual pressure is used
1o place stress on the denture base retentive net-
work. An effort 1s made to equal or surpass the
movement that might be expected when biting
forces are applied. The framework is removed
from the mouth, and areas of contact are releved.
The process is repeated until functional loads pro-
duce no evidence of binding.

Tooth-supported RPDs do not require physio-
logic relief because they exhibit no functional mo-
ton.
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Chapter 4

Major Connectors

A major connector is the part of a removable partial
denture (RPD) that connects the components on
one side of the arch to the components on the
other side. It is the main component to which all
other elements are directly or indirectly attached.

Major connectors must be rigid, conform to ex-
Isting anatomic structures without interfering with
movable tissues, and avoid food entrapment. Ri-
gidity ensures that stresses applied to one portion
of the denture are effectively distributed over the
entire supporting area. Rigidity also enables the
other components, such as retentive arms, to be
effective.

Major connectors must not impinge on movable
tissues or gingiva dunng insertion, removal, or
function. Marginal gingiva must never be used for
support of an APD. The major connector should,
as nearly as possible, blend with existing re-
cesses, crevices, and embrasures. Large, opera-
ble, bony prominences or tori should be removed
to avoid compromise in the location and design of
the connector.

Relief over bony prominences must be provided
in the fabrication of the framework. Postinsertion
adjustment may result in excessive metal removal
and weakening of the connector. The amount of
rehef depends on (1) the location and severty of
the prominences, (2) the character of the tissue
covering the prominences, (3) the degree of sup-
port provided by the abutments, (4) the quality of
support offered by the residual ndges, and (5) the
design of the major connector. A major connector
must provide ngiudity and, where apphcable, sup-
port. However, it should not cover teeth or mu-
cosa without a valid reason.

Fig. 4-1 Mandibular RPD framework with lingual bar
mMajor connector.

Mandibular major connectors

Lingual bar connector

A lingual bar (Fig. 4-1) is the preferred mandibular
major connector except in the presence of a high
floor of the mouth, extreme lingual tilt of anterior
teeth, or inoperable lingual tori. Properly fabr-
cated, the lingual bar will provide adequate rigidity
without compromising plaque control and gingival
health.

In cross section, the lingual bar is half pear
shaped and at least 4 mm in height. The supenor
border should be 3 to 4 mm below the gingival
margin. Thus, selection of a ingual bar as a major
connector requires a distance of 7 to 8 mm from
the gingival margin to the floor of the mouth (Fig.
4-2). Intraoral measurements should be made and
recorded prior to the formulation of the final de-
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Major Connectors

Fig. 4-2 The mandibular lingual bar connector should
be at least 4 mm in height (A4). The superior border of
the bar must be 3 to 4 mm or more below the gingival
margn (Bl.

AN

Fig. 4-3 Mimimal rehef is required beneath a lingual bar
if the tissues exhibit a vertical fall (4); relief must be in-
creased if the lingual tissues slope more honizontally (B),
only blockout (not rekef) is necessary if the lingual tissue
rs undercut (C),

v

Fig. 4-4a (left) Cross section through a mandibular lingual bar major connector. The shaded area of the bar represents
that portion distal to the terminal rest (the area requinng relief).

Fig. 4-4b (middle) Adequate refief beneath the major connector when the RPD is at rest (A) prevents impingement

on the lingual tissues during function (F

Fig. 4-4c (nght) Inadequate relief beneath the major connector when the RPD is at rest (R) will result in displacement

of and damage 1o the lingual tissues during function (F).

sign. The patient is instructed to touch the tip of
the tongue against the anterior palate. A penodon-
tal probe is placed against the gingiva, lingual to
the mandibular antenor teeth, and measurements
are made lopposite each tooth) from the floor of
the mouth to the gingival margin. These measure-
ments are transferred to the study cast. If less
than 7 mm of height is recorded, a linguoplate ma-
jor connector should be selected. It is extremely
important that the location of the floor of the
mouth be accurately determined. Postinsertion re-
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duction of the inferior border of the metal bar will
greatly reduce its strength and nigidity (the inferior
border of the bar is the thickest and contributes
greatly to the desired ngidity).

The amount of relief needed beneath a lingual
bar depends on the contour of the lingual tissues
and the anticipated functional motion of the pros-
thesis. If there is a vertical fall to the lingual tis-
sues. mimimal relief is necessary (Fig. 4-3). If the
lingual tissues slope more horizontally, 26- to 28-
gauge relief is recommended. If the lingual tissue



Mandibular major connectors

Fig. 4-5 Mandibular RPD framework with a linguoplate
major connector,

Fig. 4-6 If a inguoplate major connector is selected,
the mesio- and distoincisal comers of overlapping ante-
nor teath (4) should be recontoured to sliminate exces-
sive undercuts below the contact points (B

G
Y

Fig. 4-7a The linguoplate extends postenor to the ter
minal rest.

15 undercut, the recess must be blocked out. Extra
relief is required over bony prominences and in
areas posterior to the axis of rotation in distal ex-
tension RPDs (Figs. 4-4a to c). Less relief 1s usually
needed in tooth-supported RPDs.

Linguoplate (lingual plate) connector

A linguoplate connector (Fig. 4-5) consists of a lin-
gual bar plus a metal plate extending supenorly
above the cingula, but not higher than the middle

Fig. 4-7Tb In the case shown in Fig. 4-7a, the metal
of the framework must end exactly at the survey line
fdotted).

third of the teeth. The supenor border must be
scalloped so that it extends to the contacts inter-
proximally. A linguoplate is indicated in the pres-
ence of a high lingual frenum or floor of the mouth
(or when the same effect is created by extensive
recession or penodontal surgery); in the presence
of inoperable lingual ton; or when the mandibular
natural anterior teeth may need to be replaced in
the near future. A linguoplate may also be neces-
sary to provide indirect retention when all of the
posterior teeth are missing (rest seats and rests
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Major Connectors

Fig. 4-8 Mandibular RPD framework with a double lin-
gual bar major connector.

must be provided at least on the camines) or when
the patient objects to a ingual bar.

A linguoplate has the disadvantage of covering
the teeth and gingivae, thereby complicating oral
hygiene and increasing the possibility of caries and
perniodontal problems.

Overlapping proximal tooth surfaces should be
recontoured to avoud interproximal undercuts at the
incisal corners (Fig. 4-6). Failure to do so will result
in poor adaptation of the plate and impaction of
food between the teeth and its supenor border. If
the plating extends postenor to the terminal rest
on a distal extension RPD, the metal must end ex-
actly at the survey line (Figs. 4-7a and b). If it ex-
tends above the survey line, it will preempt the
planned rest during functional movement. If it ends
below the survey line, it will not contact the tooth
and will create an area for food collection.

Double lingual bar (lingual bar and
Kennedy bar)

The double lingual bar (Fig. 4-8) 1s composed of a
conventional lingual bar and a second narrower bar
located between the cingula inferiorly and the con-
tact points supenorly. The double lingual bar has
been recommended when indirect retention must
be obtained from the mandibular anterior teeth and
large interproximal spaces have resuited from peri-
odontal disease or surgery. A linguoplate would
provide the required indirect retention but would
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Fig. 4-9 Mandibular RPD framework with a labial bar
major Connector.

be esthetically inferior if the metal were visible
through the interproximal areas. Although the dou-
ble lingual bar may provide a better esthetic result
in this case, it does have the potential for creating
areas of food impaction and may be irritating to the
tongue.

The form and placement of the inferior bar are
exactly the same as for the lingual bar major con-
nector. The upper border must clear the gingival
margin by 3 to 4 mm. Thus, the double ingual bar
cannot be used as a substitute for a conventional
lingual bar when a high fioor of the mouth exists.
The supenor bar must have rests in prepared rest
seats at least on the canines.

Labial bar connector

The labial bar major connector (Fig. 4-9) is only se-
lected when no other major connector will suffice.
It 15 indicated when the remaining natural teeth are
severely lingually inclined (an arrangement often
associated with congenital defects or trauma). Re-
contounng, orthodontic treatment, or restoration
with crowns may correct the problem, but when
such treatment 1S i/mpossible or impractical, the la-
bial bar is a possible solution.

The superior border of the labial bar should be at
least 3 to 4 mm below the marginal gingiva. Be-
cause the labial bar is longer than the lingual bar,
it must be heavier to provide the same degree of

rigidity.



Maxillary major connectors

Fig. 4-10 The borders of a maxillary major connector
should be located at least 6 mm (arrowl from the gingival

margin

Maxillary major connectors

Regardless of type, maxillary major connectors
share several important charactenstics. Because
there are no movable tissues on the palate, the
borders of these connectors may be located far-
ther from the gingival margins than could those of
mandibular major connectors. Except in cases
where linguoplating 1s used, the border of the con-
nector should be at least 6 mm from the gingival
margin (Fig. 4-10). All components of a maxillary
major connector should cross the palate at nght an-
gles (Fig. 4-11). Curves in the connector should be
placed to one side of the midline. Whenever pos-
sible, coverage of the antenior palate should be
avoided 1o minimize interference with tongue func-
non and speech. The antenor borders of maxillary
major connectors should be hidden in a valley be-
tween rugae so that the external surfaces of the
connectors are even or nearly even with the crest
of the tissue (Fig. 4-12),

The borders of all maxillary major connectors
should be beaded (0.5 to 1.0 mm wide and deep).
The bead i1s shallower over the midline suture and
fades out as it approaches within 8 mm of the mar-
ginal gingiva. The bead maintains positive contact
with the soft ussues, increases the ngidity of the
connector, provides a finish line for the techni-
cian, and creates bulk at the borders of the con-
nector so that the edges may be tapered and made
less noticeable to the toengue. Relief for maxillary

Fig. 4-11 The borders of a maxillary major connector
should cross the palate at night angles 1o the midline
(sohid ine 15 correct, dotted ine is iIncorrect)

Fig. 4-12 The antenor border of a maxillary major con-
nector should be hdden in a valley between the rugae
{solid hne) and should never be placed forward of the
indirect retainers (dotted line).
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Major Connectors

Fig. 4-13 Maullary RPD framework with a palatal strap
major connector

major connectors 15 usually provided only over ton
and prominent midline sutures.

Much of the dental literature related to the no-
menclature and design of maxillary major connec-
tors dates back to the tme when gold-based alloys
were still being used. Consequently, the term bar
is often seen. With the advent of the more rnigid
stellite alloys, palatal bars have been almost unr-
versally replaced by palatal straps. The strength of
the new alloys allows for the straps to be quite
thin, much less bothersome to the tongue. and
generally more comfortable. The ngidity provided
by single straps is adequate and that of antenor-
posterior straps is excellent,

Palatal strap connector

A palatal strap (Fig. 4-13) is a major connector used
primarily in tooth-supported (Kennedy Class lil)
RPDs. The strap is generally as wide as the area
bounded by the four principal rests (minimum
width of 8 to 10 mm). Although the rigidity pro-
vided by a palatal strap is not absolute, it is usually
adequate. Fortunately, as the edentulous span in-
creases, the strap becomes wider and nigidity im-
proves accordingly. Because the RPD is tooth-
borne, support furnished by the strap is minimal
even when the edentulous segments are relatively
large. The antenor border of the strap should be
located in a valley between rugae, and both bor-
ders of the strap should be beaded.
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Anterior-posterior palatal strap connector

The anterior-posterior (A-P) palatal strap (Figs. 4-14
to 4-17) is the most versatile of all maxillary major
connectors. It may be used for Kennedy Class |,
I, W, or IV partially edentulous arches. The thin
straps provide excellent ngidity and strength with
rminimal tissue coverage and little interference with
tongue function. Minimal tissue coverage does,
however, detract from the support contnibuted by
the major connector.

The antenor, postenor, and lateral straps should
be 6 to 8 mm wide. The lateral straps should be
positioned symmetncally, and the palatal border of
the straps should be located at the junction of the
vertical and horizontal portions of the palate. The
anterior strap must not be placed forward of the
most anterior rests, and the anterior border should
be located in a valley between the rugae. When
possible, the posterior border of the posterior
strap should be located at the junction of the hard
and soft palates. For the palatal opening 1o be of
significant benefit, it should be 15 mm or more in
anteroposterior dimension. If the opening is less
than 15 mm, it would be better 10 use a wide pal-
atal strap or palatal plate,

Although the single palatal strap I1s usually used
in Class Ill (tooth-supported) situations, an A-P pal-
atal strap may be indicated when the edentulous
segments are large and tissue coverage from a sin-
gle strap would be excessive. Since support IS pro-
vided almost entirely by the abutments, loss of
support created by selecting an A-P strap is incon-
sequential. When the A-P palatal strap 1s used in
Class |l RPDs, the posterior border of the poste-
nor strap is not necessarily placed at the junction
of the hard and soft palates. However, it should
be placed as posterior as is consistent with the lo-
cation of the postenor abutments.

The A-P palatal strap is the major connector of
choice in the presence of an inoperable torus that
ends posteriorly 6 to 8 mm short of the junction of
the hard and soft palates. It is much more ngid
than the U-shaped connector.



Maxillary major connectors

Fig. 4-14 An A-P palatal strap major connector used
10 circumyent a torus that ends postenorly 6 to 8 mm
of more antenor 10 the junction of the hard and soft
palates.

Fig. 4-15 An A-P palatal strap used as the major con-
nector for a Kennedy Class || RPD

Fig. 4-16 An A-P palatal strap used as the major con-
nector for a Kennedy Class Il RPD. The palatal open-
ng should be 15 mm or more in an anferopostencr
dimension.

Fig. 4-17 An A-P palatal strap major connector used for
a Kennedy Class IV RPD.

39



Major Connectors

Fig. 4-18 A palatal plate major connector.

Fig. 4-20 A paiatal plate major connector composed
partly of metal and partly of plastic.

Palatal plate connector

The palatal plate connector (Fig. 4-18) is primarily
indicated in Kennedy Class | arch forms where only
the anterior teeth (or anterior teeth plus one or
more premolars) remain, the support from the re-
sidual ndge is poor, the abutments are periodon-
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Fig. 4-19 A palatal plate major connector with linguo-
plating.

tally weakened, and/or adequate direct retention is
difficult to obtain. Although the palatal plate pro-
vides optimal nigidity and support, it cannot be
used when a torus 1s present. Because of the ex-
tensive soft tissue coverage, the palatal plate may
diminish taste perception, interfere with tongue
function, and be uncomfortable to some patients,
Its use should be reserved for those cases where
maximum palatal support is necessary or where
denture style retention (created by intimate contact
of the metal plate with the underlying mucosa) is
needed to augment the other retentive qualities of
the RPD. Linguoplating (Fig. 4-13) may be used to
provide indirect retention or to allow for subse-
guent replacement of natural teeth that have a
questionable prognosis. Linguoplating should never
be used indisciminantly, however, and must al-
ways be accompanied by adequate rest seats and
rests.

The palatal plate connector may be composed
entirely of metal or may be part metal and pan
plastic (Fig. 4-20). Plastic in the posterior portion
allows for postinsertion revision of the postenor
palatal bead and for relining/rebasing over residual
ridges that are still in the process of recontouring.



Manxillary major connectors

Fig. 4-21 A modified palatal plate major connector. The
posterior border may be located at the solid or dotied
line, depending on the desirability of plating the molar
and the degree of ngidity and support reguired.

Unfortunately, the plastic portion of the palate
must be considerably thicker than the metal. In ad-
dition, the junction of the metal and the plastic of-
ten creates an abrupt change in thickness and may
be disturbing to the patient’s tongue.

A third type of palatal plate connector, the ail-
plastic palate, should be avoided except where the
prosthesis is considered transitional and loss of the
remaining teeth is imminent. Plastic palatal con-
nectors are flexible and unhygienic. They are often
associated with periodontal damage and papillary
hyperplasia.

Regardless of the style of the palatal plate con-
nector, a bead should be placed in the posterior
palatal seal area. If the palate is entirely metal, the
bead must be placed in the master cast pnor to
framework fabnication. If the postenor portion IS
plastic, the bead may be placed any time pnor to
processing. The dimensions of the bead for a
metal palate are approximately 1 mm wide and 1
mm deep. For either a combination or an all-plastic
palate, the bead should be slightly deeper 1o com-
pensate for dimensional change of the plastic dur-
ing processing. Because the dimensions of the
bead are heavily dependent on the character of the

Fig. 4-22 A U-shaped major connector used to circum-
vent a large, inoperable torus

palatal tissue, placement of the bead 15 the re-
sponsibility of the dentist.

Modified palatal plate connector

A modified palatal plate (Fig. 4-21) is a plate-type
connector used in Kennedy Class || RPDs. The an-
terior-posterior dimension of the plate portion is
generally determined by the location of the most
anterior and the most posterior rests on the tooth-
supported side (as is done for the single palatal
strap in Kennedy Class |l RPDs). The posterior bor-
der of the plate may be located anterior to the junc-
tion of the hard and soft palates. On the extension
side, the connector curves postenorly (after cross-
ing the midline at a nght angle) and continues back-
ward, ending with a butt joint at the entrance to
the hamular notch.

The modified palatal plate offers excellent ngidity
and good support. Some denture Style retention
can be expected. In Kennedy Class Il RPDs, an
A-P palatal strap major connector may be substi-
tuted for a modified palatal plate if the abutments
are periodontally sound, the residual ridges pro-
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vide sufficient support, and direct retention is ad-
equate. Under these circumstances, additional
denture style retention from the connector is un-
necessany.

All borders of the modified palatal plate are
beaded. The bead must be discontinued 6 mm
from the gingival margin.

U-shaped (horseshoe) palatal connector
The U-shaped connector (Fig. 4-22) often lacks n-

gidity, particularly at the open ends. Increasing tis-
sue coverage and bulk will improve ngidity but may
interfere with tongue function and speech. A
U-shaped connector is indicated when a large, in-
operable torus extends posteriorly to within 6 10 8
mm or less of the junction of the soft and hard
palates or when the patient cannot tolerate contact
of the prosthesis with the postenor portion of the
palate. If the torus ends 6 to 8 mm or more ante-
rior to the junction of the hard and soft palates, an
A-P palatal strap is the connector of choice. It will
provide rigidity with less extensive lissue cover-

age.



Chapter 5

Minor Connectors

Minor connectors are ngid elements that connect
pnmary rests, indirect retainers, clasp assem-
blies, and denture bases to the major connector.

By ngidly connecting the components of a re-
movable partial denture (RPD), minor connectors
contribute significantly to broad stress distribution.
When stresses are applied to the artificial replace-
ment teeth, the forces are transferred to the abut-
ment teeth by the major and minor connectors
prosthesis to abutment). In addition, major and
minor connectors are instrumental in transferring
the effects of retainers, rests, and reciprocating/
bracing components around the arch (abutment to
prosthesis). If minor connectors are lacking or im-
properly designed, stresses remain localized in the
area where they are generated. Properly designed
minor connectors contribute to honzontal stabiliza-
tion, reciprocation/bracing, and encirclement.

Types/classification

Several different classifications of minor connec-
tors have been suggested. The classifications are
usually based on either location or function. Unfor-
tunately, neither method arranges the types of mi-
NOr CONNECIors in a sequence compatible with the
customary design process. Because this text is ar-
ranged according to the design sequence, several
types of minor connectors are considered in other
chapters.

Guide plates are minor connectors located on
the proximal surfaces of abutment teeth next to an
edentulous space. Guide plates were discussed in
detail in chapter 3.

Minor connectors that join the denture base to
the major connector are considered in chapter 7

Fig. 5-1 The RPD elements referred to as mmor con-
nectors in thus chapter attach pnmary rests (1), indirect
retainers (2], or clasp assemblies (3) to the major con-
nector.

Linguoplating is also sometimes classified as a
minor connector. Discussion of linguoplating can
be found in chapter 4.

In this chapter, only those minor connectors not
located next to an edentulous space will be consid-
ered. These minor connectors (Fig. 5-1) attach pn-
mary rests, indirect retainers, or clasp assemblies
to the major connector. For purposes of clarity,
these are the only elerments that will be referred to
as minor connectors. The other types of minor con-
nectors will be called by their more descriptive
terms,; that is, guide plates, denture base retentive
elements, and linguopfating.

Minor connectors should be positioned in nter-
proxamal spaces (embrasures). They must be ngid
and strong, must not interfere with normal ana-
tomic contours or the opposing occlusion, and
should not trap food. Surfaces that are already con-
vex should be avoided whenever possible.
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Fig. 5-2 Slght reduction at the junction of the linguo-
proximal and occlusal surfaces is occasionally necessary
to create the space needed for strength of the minor
connector.

Major and minor connectors should join at a nght
angle so that the gingival crossing will be abrupt
and cover as little of the marginal gingiva as possi-
ble. However, the angles created at the junction
should be rounded. Whenever possible, 4 to 5
mm of space should be present between adjacent
vertical minor connectors.

The space needed for strength of the minor con-
nector, particularly where it joins the rest or clasp
assembly, should be created during mouth prepa-

Fig. 5-3 When it is possible 1o create a small guide sur-
face preparation, the guide surface-minor connector re-
lationship will help to determine a precise path of inser-
vonddislodgement.

ration (Fig. 5-2). Adequate bulk can be assured by
recontouring the embrasure area. Gross undercuts
that could potentially act as food traps can also be
eliminated.

Occasionally, small guide surfaces can be pre-
pared so that a guide surface-guide plate relation-
ship can be established for a minor connector and
its corresponding abutment (Fig. 5-3). This relation-
ship can, in turn, help to determine a precise path
of insertion/dislodgement.



Chapter 6

Retention and Retainers

Retention is that quality of a removable partial den-
ture (RPD) which resists the forces of gravity, the
adhesiveness of foods. and the forces associated
with opening the jaws. The term retention refers
to resistance to dislodgement of the prosthesis in
an occlusal direction (Fig. 6-1). Movement of the
prosthesis toward the tissues 15 resisted by rests
in tooth-supported RPDs and by rests and basal
seat tissues in extension RPDs. The attempted use
of mechanical retainers to resist functional forces
(those toward the residual ridge) will result in ei-
ther the deformation of the retainers or the trans-
fer of undesirable torquing forces to the abutments
(Fig. 6-2).

The importance of retention, particularly me-
chanical retention. has often been overestimated.
Dentists have frequently been delighted with RPDs
that snap into place or exhibit extreme amounts of
retention. However, such prostheses are much
more prone to falure, either from damage to the
abutments or from permanent deformation of the
clasps. The ideal amount of retention s that which
will retain the RPD against reasonable dislodging
forces without placing undue strain on the abut-
ment teeth or the components of the clasp assem-
bly.

The need for retention varies greatly among pa-
tnents. It appears that retention 15 most necessary
for new partial denture wearers and patients with
imited adaptive capacity. Many satisfied long-term
partial denture patients have prostheses that ex-
hibit little or no mechanical retention. The patients’
neuromuscular control and adaptability provide all
the retention that i1s necessary for acceptable par-
tal denture function.

The collection of information and the formulation
of judgments about retention must begin early in

Fig. 6-1 Retention refers to resistance to dislodging
forces (DF) that pull away from the basal seat tissues.

-
R e

Fig. 6-2 Retainers should not be used to resist tissue-
ward (functional) movement of an extension base. Func-
tional forces (FF) cause depression of the base and ro-
tatcn around the rest (Rl The accompanying upward
movement of the clasp tip has the potential for torguing
the abutment.
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Fig. 6-3a Fnctional retention results from gwde sur-
face—guide plate contact if the preparations are parallel
and the metal is in intimate contact with 1ooth structure.

O

Fig. 6-3b Fnctional retention 15 greatly reduced or elim-
nated if the gude surface preparations are not parallel.

Fig. 6-3¢c Fnctional retention is reduced or eliminated
intimate contact of metal and tooth structure is lost due
to excessive laboratory blockout or injudicious rehef of
the guide plates.
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the diagnostic process. If an existing RPD 15 satis-
factory without significant retention (but must be
remade for other reasons), it 1s probably safe to
assume that only minimal retention will be needed
in the new prosthesis. It would be unwise to
crown abutments or undertake extensive restora-
tions simply to increase the retentive areas. Con-
versely, if the major problem with the RPD is lack
of retention, if the patient 15 a new denture
wearer, or if the patent exhibits poor coordination
and adaptability, considerable restorative dentistry
may be warranted to ensure the ultimate success
of the new prosthesis.

Sources of retention

The total inherent retention of an RPD 1s obtained
from (1) denture style retention (adhesion, cohe-
sion, and interfacial surface tension), (2) fnctional
retention from guide surface-guide plate contact,
and (3) mechanical retention from clasps (direct re-
tainers).

Overall denture retention is aided by adhesion,
cohesion, and interfacial surface tension if the
metal or plastic denture base {(or major connector)
is closely adapted to the underlying mucosa and if
a thin film of saliva exists between the two sur-
faces. Adhesion is the attraction of unlike mole-
cules, whereas cohesion is the attraction of hke
molecules. Interfacial surface tension is an attrac-
tive force occurring at the surface of a fluid film. All
three phenomena are directly proportional to the
area covered. Although denture style retention po-
tentally exists anywhere there is iniftimate contact
between tssues and the denture base matenal, it
15 of greatest assistance in the maxillary arch when
complete palatal coverage is used.

Frictional retention is of substantial benefit when
there are multiple guide surface—guide plate con-
tacts. However, if the guide surface preparations
are not parallel, if blockout of the master cast Is
excessive, or if the guide plates are overrelieved,
frictional retention s mimmal or nonexistent (Figs.
6-3a to c). In addition, on distal extension RPDs
where the path of inserton/disiodgement cannot
be precisely dictated by only two guide plates, fric-
tional retention decreases dramatically. Climcally,
fnctional retention is most effective when the abut-
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Figs. 6-4a and b Components of a
clasp assembly; rest (R}, minor con-
nector (MCJ, guide plate (GPJ; reten-
tive arm (RA), reciprocatingbracing
arm (RBAJ.

Fig. 6-4a (left) |-bar clasp assembly

Fig. 6-4b (rmght! Circumferental
clasp assembly.

HA

ments receive crowns that have milled parallel
proximal and lingual surfaces. Obwiously, such an
wdeal situation is not always possible or practical.

Mechanical retention and
mechanical retainers (direct
retainers, clasps)

Mechanical or direct retention in an RPD is the re-
tention obtained by the use of attachments or
clasps that resist removal from the abutment teeth
and displacement in an occlusal direction. Only ex-
tracoronal retainers (clasps) will be discussed n
this text.

All clasps are part of larger units called clasp as-
semblies. The components of a clasp assembly are
(1) one or two rests, (2) a retentive arm, (3) a re-
ciprocating or bracing element, and (4) one or
more minor connectors (Figs. 6-4a and b). Al-
though rests and minor connectors are considered
in detail in other chapters of the text, their action
is an integral part of the function of clasp assem-
blies, and pertinent aspects of their function will
be considered here as well.

An ideal clasp assembly should possess the fol-
lowing qualities: (7) support, (2) bracing action, (3
reciprocation, (4) retention, and (5) greater-than-
180° encirclement. In addition, clasp arms should
be totally passive when the RPD is fully seated and
should activate only when a dislodging force oc-
curs. The clasp should not transfer torguing forces

to the abutment when functional forces (those to-
ward the residual ndge) are applied to the prosthe-
sis. The entire assembly should be compatible with
existing tooth and tissue contours and consistent
with the esthetic demands of the patient.

Support

The importance of adequate support for a clasp as-
sembly cannot be overemphasized. The term sup-
port implies resistance to movement of the assem-
bly in a gingival direction. Support i1s provided
almost entirely by rests. Some support 1s furnished
by other rigid metal located above the survey line
(e.g.. the ngid portions of retentive arms and brac-
ing and reciprocating arms). However, these com-
ponents usually lie on inclined surfaces and should
never be expected to provide pnmary vertical sup-
port.

Bracing and reciprocation

Bracing and reciprocation provide resistance to po-
tentially harmful honzontal components of force.
Bracing occurs when the RPD is completely
seated. It is produced by rigid portions of clasps,
guide piates, and minor connectors (Fig. 6-5).
Since the terminal portions of retentive arms must
be flexible, they do not contribute significantly to
bracing.

Bracing elements, united by rigrd major connec-
tors, are capable of distnbutung horizontal forces
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throughout the partially edentulous arch. If the ma-
jor connector is improperly designed and flexible,
horizontal forces remain localized in the guadrant
where they are generated.

Reciprocation is a specialized, dynamic form of
bracing. It is the means by which a rigid portion of
a framework neutralizes the horizontal forces pro-
duced by the retentive clasp arm during insertion
and removal of the prosthesis. Effective, or true,
reciprocation means that the force applied to the
tooth by the retentive arm must be offset by an
opposing rnigid element from the moment the clasp
tip contacts above the survey line until it ies pas-
sively in the undercut (Fig. 6-6). Proper timing of
the contact is essential. If the clasp arm contacts
above the height of contour before the opposing
rigid elements contact, true reciprocation does not
exist and the tooth will be placed under lateral
stress.

Reciprocation can be achieved by nonflexible
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Fig. 6-5 Bracing is produced by nigid portions of clasp
arms (darts), minor connectors, and guide plates far-
rows). Effective cross-arch bracing also requires a ngd
major connector.

Fig. 6-6 For true reciprocation to occur, the inferior edge of the lingual re-
ciprocating arm must contact the tooth from @' to b" as the infenor edge of
the buccal retentive arm travels from a to b, over the height of contour (HC).
The flattened lingual tooth surface must be parallel to the path of insertion/
dislodgement (Pl

clasp arms, guide plates, and minor connectors
that are located on the same tooth as the retentive
arm. Although rigid metal or clasp contact in other
areas may ensure a particular path of insertion and/
or the effectiveness of the retentive arm, it does
not produce true reciprocation (Fig. 6-7).

For effective reciprocation to occur, ngid metal
must contact the tooth during the entire time that
the retentive arm is passing over the height of con-
tour. One of the following must be true to produce
effective reciprocation: (1) a reciprocating arm must
pass over a flattened tooth surface (Fig. 6-8),
(2) a flattened surface of rigid metal must contact
the height of contour of a curved tooth surface
(Fig. 6-9), or (3) a flattened surface of rigid metal
must contact a flattened surface of the tooth (Figs.
6-10a and b).

When reciprocation for a clasp is not provided,
there is a combination of retentive arm flexure and
tooth movement as the clasp tip passes over the
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Fig. 6-7 Lingual retentive arms (RA) P P
located on opposite sides of the arch :

and passing over the height of con- :

tour (HC) at the same time will help ; Hc

to ensure retention, particularly if the : -

path of insertion/dislodgement (P is et

clearly defined by rigid elements of BA 'RA RA! BA
the prosthesis. However, effective

reciprocation does not exist because

the buccal arms (BA) will not contact
the teeth as the retentive arms pass
over the height of contour.

P p

L]
Fig. 6-8 Reciprocation is obtained if
a ngpd nonretentive arm (NA) makes
contact with a flattened surface of
the tooth as the retentive arm (R) ;
passes over the height of contour ,
and into the prescribed undercut. The
flattened tooth surface must be par- v
allel 10 the path of insertion/disiodge-

ment (P,

Fig. 6-9 (nght) Reciprocation is achieved if a fiat surface of ngid metal {e.g..
linguoplatingl maintains contact with the tooth as the retentive arm passes
over the height of contour. The inner surface of the plating must be paraliel

to the path of insention/dislodgement (P,

Fig. 6-10a (left) Reciprocation can
be obtained from contact of a flat
surface of ngid metal and a prepared
fiat tooth surface.

Fig. 6-10b (nght! The prepared
tooth surface must be parallel to the ~
path of insermon/dislodgement so
that the metal and the tooth will re-
mamn in contact as the retentive arm
passes over the height of contour.
This form of reciprocation occurs
most commonly when guide plates
wrap 1o the lingual surface {arrow) or
where lingual tooth surfaces have
been prepared to receive plating.
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Fig. 6-11a Cast retentive arms are commonly used in
tooth-supported RPDs.

Fig. 6-11b They are also used in extension RPDs
where the clasp tips disengage during functional
movement.

Figs. 6-12a and b Wrought wire retentive arms (WW/| are indicated where clasp tips lie in front of the axis of ro-

tation (AR).

Fig. 6-12a Manillary unilateral distal extension RPD.

height of contour. The division of these two ac-
tions depends on the flexibility of the clasp, the
depth of the undercut utilized, and the stability of
the abutment.

Clinically, true reciprocation is uncommon be-
cause few teeth have natural contours that will al-
low for proper timing. Maxillary molars are fre-
quently tilted buccally and mandibular molars
lingually. It is sometimes difficult to achieve ade-
quate retention, much less reciprocation. Conse-
quently, many rigid clasp assembly elements func-
tion for bracing only. This, however, IS an
important function and should not be minimized. In
addition to distributing horizontal forces, effective
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Fig. 6-12b Mandibular bilateral distal extension RPD.

bracing elements can provide resistance to clasp
arms that have become nonpassive because of im-
proper adjustment or accidental bending. They also
prevent further movement of tilted abutments.

Mechanical retention

Most of the retention in an RPD is created by me-
chanical retainers or clasps. Clasps should provide
only that amount of retention that is necessary 10
retain the RPD without placing undue stress on the
abutments. The type of clasp used should be the
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Figs. 6-13a and b Greater-than-180° encirclement prevents permanent tooth maovement. In each case, the opening
between the elements of the clasp assembly 1s smaller than the width of the tooth structure that could potentially

move through the opering.

Fig. 6-13a In the circumferental clasp assembly. hne
b 15 shorter than line a

simplest that will provide the necessary retention.
Factors important in the selection of a particular
clasp design include (1) tooth contour (location of
undercut), (2) tissue contour, {3) flexibility of the
arm, (4) twoth coverage, (5) esthetic require-
ments, (6) the capacity for adjustment, mainte-
nance, and replacement, and (7) the ability to pro-
vide stabilization (bracing). The amount of retention
provided depends on the angle of convergence of
the retentive tip and the tooth, the depth of un-
dercut used, and the flexibility of the retentive
dfmm.

Clasp retention is based on the resistance of
metal to deformation and is therefore proportional
to the flexibility of the arm. Retentive arm flexibility
15 dependent on the shape, bulk, and suffness of
the metal. As the flexibility of the arm increases.
the depth of undercut that can be used also in-
creases. Conversely, a more ngid retentive arm
can provide adequate retention by utihzing a rela-
tively smaller undercut. A flexible arm in a3 minimal
undercut may not provide adequate retention, and
a ngid arm in an excessive undercut may result in
abutment tooth movement and/or permanent de-
formation of the arm. There must be a harmonious
balance between the flexibility of the arm, the re-
tention required, the available undercut, and the
health of the abutment. To ensure proper flexibil-
ity, a retentive arm should exhibit uniformly taper-
ing thickness and width. Its thickness should be

Fig. 6-13b In the |-bar clasp assembly, ines b, ¢ and
d are shorter than line a.

approximately one half as great at the tip as at the
origin.

Retentive arms may be cast metal or wrought
wire. Cast metal arms have a crystalline structure
and tend to be more ngid. The retentive tips of
cast arms are usually placed in 0.01-in. undercuts.
A 0.02-in. undercut may be used if the arm is long
and slender, if true reciprocation exists, and if the
arm releases during function. Wrought wire arms,
by virtue of therr round shape and fibrous internal
structure, exhibit greater overall flexibility and are
capable of flexing in any spatial plane. The tips of
wrought wire arms are most commonly placed in
0.02-in, recesses. However, smaller-diameter wire
may be placed into a 0.03+n. undercut, while
larger arms will usually create adequate retention if
located in 0.01-in. recesses. If the tip of the arm
does not release during functional movement of
the prosthesis, the use of a smaller-diameter wire
and a smaller undercut is recommended.

Cast retentive arms are usually selected when
the RPD is tooth supported, when the retentive tip
releases durning functional movement. or when min-
imal undercut is being utilized (Figs. 6-11a and b).
Wrought wire clasps are indicated for extension
RPDs when the retentive tips of the clasps are
placed forward of the axis of rotation (Figs. 6-12a
and b). Here, the greater flexibility of the wrought
wire will decrease the transmission of torguing
forces to the abutment. Wrought wire clasps are
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also occasionally indicated for tooth-supported
RPDs when utilization of a deeper undercut will de-
crease the amount of wisible metal and thus /m-
prove the esthetic quality of the prosthesis.

Greater-than-180° encirclement

Encirclement of an abutment prevents permanent
tooth movement. The RPD must contact tooth
structure at at least three points (Figs. 6-13a and b).
The contacts may be made by guide plates, minor
connectors, reciprocating or bracing arms, and re-
tentive ups. In addition, many authonties feel that
a proximal contact between an abutment and an
adjacent tooth will suffice as a component of encir-
clement.

It is important to remember that the action of
retentive arms is potentially harmful. Therefore, it
is best to reduce the dependence on mechanical
retention by creating (7) good vertical support from
rests, (2] true reciprocation whenever possible,
(3) guide surface-guide plate contact ensurng a
definite path of insertion/disiodgement, (4) nigid
major and minor connectors and bracing ele-
ments, and (5 maximum extension of denture
bases in areas supported by the residual ndge.

Importance of guide surfaces,
guide plates, and the path of
insertion/dislodgement

As noted previously, guide surfaces and guide
plates have the potential to contnbute directly 10
retention via fnctional resistance. They also make
an extremely important contribution to the effec-
tiveness of mechanical retainers. The interaction of
multiple guide surfaces and guide plates deter-
mines the path of insertion/dislodgement, and re-
tentive recesses or undercuts exist only in relation
to that path. If there is no distinct path of insertion/
dislodgement, the quality of mechanical retention
is unknown and may be nonexistent. If the clasp
can escape the recess without flexing, no reten-
tion OoCCurs.

Merely tilting the surveying table does not create
retentive areas or retention. Rigid metal against
parallel tooth surfaces must be present in the
mouth. If mechamcal retention s to occur, the
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number and location of the guide surface—guide
plate contacts must dictate a specific path of re-
moval or the clasps must be located so that they
will be activated under all random disiodging forces
(Fig. 6-14) (also see chapter 3 and chapter 9).

The axis of rotation and retainer
selection

In tooth-supported RPDs, all functional forces
(those toward the basal seat) should be transferred
to teeth by rests. A tooth-supported RPD does not
exhibit functional motion and, therefore, has no
axis of rotation. From a mechanical standpoint,
any available undercut may be utillized and any
clasp selected. The choice of retainer depends on
the location of the available undercut, the ability to
provide adequate reciprocation and/or bracing, the
ability to minimize disruption of normal tooth and
tissue contours, and esthetic requirements.

Location of undercut, reciprocation and bracing,
hygiene, and esthetics are also important in se-
lecting retainers for extension RPDs. In addition,
one must carefully consider the action or move-
ment of the retentive arms as the extension base
moves toward the tissue.

When a functional force is exerted on a distal
extension base, the base moves toward the tissue
and the prosthesis rotates around a line (axis of ro-
tation) that connects the most postenor point on
each side of the arch where ngid metal rests on
tooth structure (Figs. 6-15a and b). Portions of the
RPD anterior or forward of the axis of rotation will
move in an occlusal direction. The tssueward
movement of the denture base and upward move-
ment of the antenor portion of the RPD cannot be
and should not be prevented by mechanical retain-
ers. Attempts to do so will result in the transfer of
torquing forces to the abutment (Fig. 6-16). Ide-
ally. the retentive tips of the clasps should either
remain in passive contact with the abutment or
should disengage from the tooth and mowve into a
deeper undercut (Fig. 6-17). If retentive tips of
clasps must be placed forward of the axis of rota-
tior, the design of the clasp should provide for a
marked increase in flexibility. Wrought wire clasps
are usually indicated (see Figs. 6-12a and b). The
gauge of wrought wire selected depends on (7) the
relationship of the clasp to the axis of rotation, (2)
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Fig. 6-14 In extension RPDs, there are often insuffi-
cent gude surface—guide plate contacts to ensure a dis-
tinct path of insertion/dislodgement. The tip of the I-bar
retainer on the canine must be placed forward of the
greatest mesiodistal curvature of the facial surface (and
mn the prescrbed undercut] so that the arm must flex to
escape the recess. If the tip of the clasp is placed behind
the greatest mesiodistal curvature, a random dislodging
force could possibly move the assembily very shightly dis-
tally and the clasp could escape the undercut with-
out fleong. If a guide surface-guide plate relationship
could be established on the mesial surface of the ca-
mine, it would be possible to place the retentive tip at
the greatest mesiodistal curvature.

Fig. 6-15a Bilateral distal extension RPD.

the penodontal status of the abutment, (3) the
amount of undercut engaged, and (4] the suppor
offered by the residual ndges in the extension
areas. Since it 1s so difficult to accurately estimate
the flexibiity of clasps and the capacity for abut-
ments to withstand stress, it is far safer if the re-
tentive arm disengages during functional move-
ment of the extension base.

Indir_ec:t retention and indirect
retainers

An indirect retainer is defined as a part of an RPD
that assists the direct retainers (clasps) in prevent-

Fig. 6-15b Unilateral distal extension RPD. The axis of
rotation (AA) passes through the most postenor points
where ngid metal contacts tooth structure above the
height of contour

ing dislodgement of distal extension denture bases
by functioning through lever action on the opposite
side of the fulcrum line.

indirect retainers are rests that are located ante-
nor to the retentive arms on distal extension RPDs
(Figs. 6-18a and b). Indirect retainers function
when dislodging forces attempt to mave the den-
ture away from the basal seat tissues. By prevent-
ing downward movement of the antenior portion of
the RPD, the indirect retainers force the direct re-
tainers to activate when movement away from the
basal seat is attempted by the extension base (Fig.
6-19). The more anterior the location of the indirect
retainer, the greater the efficiency and retention of
the direct retainer. Anterior placement of the rests
increases the length of the segment of the lever
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arm between the resistance (clasp) and the ful-
crum lindirect retainer) (Fig. 6-20). In addition to
their pnmary function, indirect retainers act as ver-
tical stops for the anterior portion of the RPD, thus
preventing food from forcing the major connector
onto the underlying soft tissues.

Although the benefit from an indirect retainer in-
creases as the location is moved forward, the pen-
odontal support and morphology of the teeth and
the occlusal or incisal clearance must also be con-
sidered. For mandibular distal extension RPDs,
indirect retainers are usually placed in the mesio-
occlusal fossa of first premolars or the cingula or
incisal edges of canines. On maxillary distal exten-
sion RPDs, occlusal clearance is often a problem,
and esthetic considerations usually contraindicate
incisal rests. Consequently, indirect retaners are

o4

Fig. 6-16 On distal extension RPDs, a clasp tip placed
in an undercut forward of the axis of rotation has the
potential for torguing the abutment when functional
forces (FF) are apphed to the extension base.

Fig. 6-17 When an |-bar clasp assembly functions prop-
erly, the retentive tip moves downward and forward into
a deeper undercut (releasing from the abutment] when
functional forces (FF) are apphed to the extension base
Mote that the distal guide plate aiso moves shghtly
downward and forward. At the time of the framework
try-in, the gingival aspect of the gude plate must be
physiologically releved to eliminate binding of the metal
against the abutment. Otherwise, the guide plate will
preempt the action of the planned rest (R) and the reten-
tive tip will move upward, engaging the abutment

most commonly placed on the cingula of the ca-
nines or the mesio-occlusal fossa of the first pre-
molars when the occlusion permits. Although an-
terior linguoplating may produce indirect retention,
it should never be used for that purpose unless the
plating is accompanied by adequate rest seats and
rests at least on the canines.

Suprabulge mechanical retainers

Suprabulge mechanical retainers onginate from a
point at or above the height of contour—usually
from a rest, minor connector, or guide plate—and
angle downward across the clinical crown where
the tip is located in a prescnbed undercut.



Suprabulge mechanical retainers

Figs. 6-1Baand b Indirect retainers {arrows) are rests located anterior to the retentive tips on distal extension RPDs

Fig. 6-1Ba Bilateral distal extension RPD

Fig. 6-18b Unilateral distal extension RPD. The left in-
direct retainer 1s more effective than the nght because it
hes farther antenor 10 a line connecting the tips of the
two retentive arms.
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Fig. 6-19 An indirect retainer {IR) prevents downward
movemeant of the antenor portion of the RPD and en-
hances the affectiveness of the direct retainer in resist-
ing upward dislodging forces (DF) on the extension base
Because the primary rest (PR) is forward of the retentive
tip, it also acts somewhat as an indirect retainer. How-
ever, it is so close to the tip that its benefit is very lim-
ited.

Fig. 6-20 Diagrammatic representation of a dislodging
force (Fl, a clasp (C). and an indirect retainer (IR). If the
mdirect retainer is moved forward to IR, the effective-
ness of the clasp 15 mproved because IR"-C | C-F
>IR-C ! C-F
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Fig. 6-21 A arcumferential clasp assembly. Either arm
may be retentive, but the other must be reciprocating/
bracing.

Fig. 6-23 Bending of a circumferential clasp to n-
crease retention must be limited to the terminal portion
of the arm. Inward bending of the portion of the arm
above the height of contour (dotred survey line) will pre-
vent seating

Circumferential clasp

A circumferential clasp (Fig. 6-21) is a suprabulge
clasp in which both the buccal and lingual arms
onginate from a common source. The undercut en-
gaged is on the opposite side of the tooth (mesio-
distal) from the point of origin. Usually, one arm is
retentive and the other is reciprocating/bracing. If
both arms are retentive, both must be flexible,
and some reciprocation/bracing is lost. Cast cir-
cumferential clasps are ideally suited for tooth-sup-
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Fig. 6-22 If a circumferential clasp assembly is used,
functional forces (FF) applied over an extension base will
cause the prosthesis to rotate around the rest (Rl The
tp of the retentive arm will move upward and apply tor-
quing forces to the abutment

Fig. 6-28 A combination clasp assembly for a mandib-
ular distal extension RPD. The buccal retentive arm s
wrought wire (WW), and the lingual reciprocating/bracing
arm is cast

ported RPDs because of the potential for excellent
retention and reciprocation/bracing. They are not
usually indicated for extension RPDs because the
retentive tip lies forward of the axis of rotation and
has the potential for applying torquing forces to the
abutment {Fig. 6-22).

Disadvantages of the circumferental clasp in-
clude the amount of tooth structure covered, the
display of metal, and the disruption of normal food
deflection patterns necessary for stimulation of the
gingivae, A cast circumferential clasp is also diffi-



Circumferential clasp

cult to adjust. The half-round form prevents edge-
wise adjustment. In addition, bending the clasp to
increase retention must be accomplished exactly
at the correct location (Fig. 6-23). Any bending of
the arm prior to the point where the arm crosses
the height of contour will prevent seating of the
clasp assembly because the originating portion of
the arm lies above the survey line.

A combination clasp (Fig. 6-24) is a circumferen-
tial clasp assembly composed of a wrought wire
retentive arm and a cast reciprocating/bracing arm.
The combination clasp is most commonly used for
extension RPDs when (1) a tissue undercut below
the terminal abutment precludes the use of a bar
clasp (Fig. 6-25al, (2) the mesial tilt of the terminal
abutrment would cause the guide plate to preempt
the mesial rest in an lbar clasp assembly (Fig.
6-25b). or (3] a retainer is placed on a tooth that
lies in front of the axis of rotation (e.g., in a Class
Il RPD with a modification space) (Fig. 6-25c).

Wrought wire arms may occasionally be se-
lected for esthetic reasons. Their increased flexibil-
ity allows the clasp tips to be placed in deeper un-
derculs and closer to the gingivae. Wrought wire
arms also allow for greater adjustability. Because
of their round form, they can be adjusted in any
spatial plane (Fig. 6-26). Because of their fibrous
structure, considerably more adjustment i5 possi-
ble before failure (breakage) occurs. Wrought wire
arms do have the disadvantages of requiring an ad-
ditional laboratory procedure and increasing the po-
tential for permanent deformation by the patient.

The rest—proximal plate-Akers (RPA) clasp as-
sembly represents a hybnd of rest-proximal plate-
I-bar (RPI) clasp and conventional circumferential
clasp assemblies (Fig. 6-27a). It consists of a me-
sial rest, a proximal plate, and a circumferential
retentive arm onginating from the proximal plate.
The retentive arm may be either cast or wrought
wire. The RPA clasp has been recommended for
extension RPDs when the tissue undercut below
the abutment contraindicates the use of a bar
clasp. However, very specific circumstances must
exist if the retainer is to disengage during function.
The contour of the abutment must be such that
the occlusal border of the originating portion of the
arm will lie exactly on the survey line (Fig. 6-27b).
The portion of the tooth below the survey line {ex-
cept at the tip) must be blocked out. The rigid por-
tion of the arm must not lie above the survey line

Fig. 6-256a A combination clasp is most commonly
used for distal extension RPDs when a tissue undercut
below the abutment precludes the use of a bar clasp.

Fig. 6-25b It is also used when the mesal tilt of the
abutment tooth would cause the guide plate 10 preempt
the mesial rest in an I-bar clasp assembly

Fig. 6-25¢c And it 15 used when the retainer is located
on a tooth that hes bodily in front of the axis of rota-
tion (AR).
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Fig. 6-26 (left) A haif-round cast clasp (A) can only be adjusted buccolin-
gually. Edgewise adjustment is difficult if not impossible. Wrought wire arms
(B} can be adjusted in any spatial plane.

Fig. 6-27a (below) Occlusal view of an RPA clasp assembly

Fig. 6-27b The ongnating portion of the arm must he
exactly on the survey line.

or it will act as a rest on an inclined plane,
preempt the planned mesial rest, and cause the
retentive tip to lie forward of the axis of rotation
(Fig. 6-27c). In such a case, the clasp tip no longer
releases during function and has the potential for
applying torquing forces to the abutment. The RPA
clasp should also be avoided when the terminal
abutment inclines mesially. Dunng function, the
distal guide piate would bind against the terminal
abutment and preempt the mesial rest. Relieving
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Fig. 6-27¢ If it does not. it will preempt the mesial
rest

the guide plate would create a space between the
plate and the abutment. If the terminal abutrment
has a mesial inclination or if the ngid portion of the
RPA assembly cannot be placed exactly at the sur-
vey line, it would be preferable to select a combi-
nation clasp assembly composed of a distal rest (1o
create a definite vertical stop). a cast lingual arm
(to provide for bracing/reciprocation), and a
wrought wire retentive arm (to provide flexibility
and stress relief 1o the abutment).



Embrasure clasp

Fig. 6-28 A typical embrasure clasp assembly

Fig. 6-29a Because of hygiene problems with the con-
figuration in Fig. 6-29b, crcumferential retentive arms
are almost always preferred.

Embrasure clasp

An embrasure clasp (Fig. 6-28) is used when no
edentulous space exists at the clasp assembly site.
it approaches the retentive area by passing
through an embrasure.

The retentive arms of embrasure clasps are al-
most always of the suprabulge type (Fig. 6-29a).
Although double or single infrabulge clasps (Fig.
6-29b) have been used, they tend to create food
repositones and are therefore not the retainers of
choice. Except in rare cases, embrasure clasps are
cast. The limited space available across the occiu-
sal surface is seldom adequate for the passage of
wrought wire clasps.

Embrasure clasps may be used in Class I, I,
or IV RPDs. In a Class Il RPD, the anterior reten-

Fig. 6-29b Double |-bars used as retentive arms for an
embrasure clasp.

tive arm les forward of the axis of rotation and
should be omitted, should engage a minimal un-
dercut, or should be located entirely above the
survey line so that it functions only for bracing (Fig.
6-30).

There are several potential problems when em-
brasure clasps are used. The most common IS
breakage (Fig. 6-31), and the cause is usually in-
adequate occlusal clearance and concomitant lack
of metal thickness. The problem can be avoided by
adequate rest seat preparation and by careful prep-
aration where the clasp assembly enters and exits
the rest area (Fig. 6-32). Wedging of the abut-
ments can also occur if rest seat preparations are
omitted or inadequate. The rest seat preparations
must be deeper toward the cenier of the occlusal
surface than at the marginal ndges (Fig. 6-33).
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Fig. 6-30 In thes Class Il RPD, the antenor retentive
arm of the embrasure clasp farrowl hes in front of the
axis of rotation (AR) and should be omitted, should en-
gage a minimal undercut, or should be located entirely
above the survey line.

Fig. 6-31 The embrasure clasp is prone 1o breakage
where the buccal and lingual clasp arms join the rest
area {arrows).

A #) |

Fig. 6-32 The incidence of breakage is greatly reduced
f buccal and lingual access preparations (shaded) are
added to the normal rest seat preparations

Fig. 6-33 To prevent wedging of the abutments, it i5
essential that rest preparations for embrasure clasps be
deeper at the center (arrows) than at the marginal ndges.

Fig. 6-34 (left) A nng clasp on a me-
siolingually tited mandibular nght
motar. Pnmary rest (PR), awalary
rest (ARJ, support strut ($5); reten-
tive tp (RT).

Fig. 6-35 (nght) True reciprocation
in a ring clasp is rare because the
buccal arm (BA) does not contact the
tooth as the retentve arm (AA)
passes over the height of contour.




Halt-and-half clasp

v

Fig. 68-36a Occlusal view of a half-
and-haif clasp on a mandibular night
second premolar

Ring clasp

A nng clasp arises from the junction of the gude
plate and rest. encircles the entire abutment, and
engages an undercut near the point of origin but
on the opposite side of the tooth (Fig. 6-34). A nng
clasp 15 most commonly used to engage a mesio-
hingual undercut on a tited mandibular molar. It
may also be used on a buccally tilted maxillary mo-
lar. It 1s seldom, if ever, the retainer of choice for
premolars or antenor teeth.

The clasp assembly for a nng-type retainer
should incorporate a support strut and an auxiliary
distal rest. The rest assists in preventing further
tpping of the abutment. The rest and strut com-
bine to ensure ngidity for reciprocation and/or brac-
ing. The improved nogidity also decreases the po-
tential for accidental deformation of the retentive
arm.

Although the onginating portion of a ring clasp
may provide bracing, it rarely produces true recip-
rocation because of the tit of the abutment. The
onginating portion of the clasp does not contact
the tooth as the retentive lip passes over the
hesght of contour (Fig. 6-35).

The nng clasp covers considerable tooth struc-
ture and is, therefore, a poor retainer in a canes-
prone individual. It has been suggested that abut-
ments that are to receive ring clasps be crowned
to reduce canes susceptibiity. However, if the
tooth 15 to receive a crown, it would be more log-
ical to create a distobuccal or distolingual undercut
appropnate for a simple circumferential clasp.

Fig. 6-36b Lingual view.

Fig. 6-36c Facial view

Half-and-half clasp

The half-and-half clasp (Figs. 6-36a to c) consists of
a cast buccal circumferential clasp arm onginating
from the guide plate and a cast lingual circumfer-
ential arm originating from the minor connector.
The half-and-half clasp is pnmanly indicated for lin-
gually inchned premolars. The buccal arm prowides
for bracing only (true reciprocation is impossible
because of the lingual tlt of the abutment). The
lingual arm utilizes an undercut adjacent to the
edentulous space for retention.

In tooth-supported RPDs, no functional maotion
occurs, and rests for half-and-half clasps may be
located in the mesial fossa, distal fossa, or both.

When a half-and-half clasp is selected for a distal
extension RPD, a distal rest should be used. A
mesial rest is usually used in conjunction with the
distal rest unless it interferes with the opposing oc-
clusion. If the mesial rest 1s omitted, a mesial rest
on the first premolar or a cingulum or incisal rest
on the canine must be included to provide indirect
retention (Fig. 6-37). Because the retentive tip of
the lingual arm lies very close to the axis of rota-
tion (which passes through the distal rest), only
slight movement of the tip occurs during functional
movement, and torguing forces on the abutment
are minimal (Figs. 6-38a and b). Nonretentive por-
tions of the lingual arm and the buccal bracing arm
will move occlusally, away from the abutment. If
the distal rest is omitted, the rigid portion of the
bracing arm will preempt the remaining mesial rest
and will act as a rest on an inclined surface.
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Fig. 6-37 If the opposing occlusion interferes with
placement of a rest in the mesial fossa of the second
premolar or distal fossa of the first premolar, indirect
retention must be achieved by placing a rest in the me-
sial fossa of the first premolar or the lingual or incisal
aspect of the canine.

Fig. 6-38b As functionai forces are apphed over the en-
dentulous area, the RPD rotates around the axis of ro-
tation (AR) and the retentive tip of the lingual arm moves
very shghtly mesio-occlusally. The amount of movement
s minimal because the tip is very close to the axs.

Fig. 6-38a In a distal extension RPD, the aus of rota-
tion (AR) passes through the distal rests.

As previously stated, the half-and-half clasp s
most commonly used on lingually tilted premolars
where the lingual undercut is adjacent 1o the eden-
tulous space. If a buccal undercut i1s present, a
conventional circumferential or bar clasp s pre-
ferred. Obwviously, if linguoplating 1s necessary, a
half-and-half clasp cannot be utilized. A buccal un-
dercut would have 1o be created by recontouring
or crowning the abutment.

Reverse-action (hairpin) clasp

A reverse-action, or hairpin, clasp (Fig. 6-39) i1s a
suprabulge retainer that engages an undercut next
to the edentulous space (adjacent to the orgin of
the arm). It is most commonly utiized on mesially
tilted mandibular molars where the tip of the clasp
lies in a mesiobuccal undercut. Ideally. only the
lower portion of the arm is flexable. A ngid lingual
arm provides reciprocation/bracing. Because the
reverse-action clasp covers extensive tooth struc-
ture, the abutment is prone to caries. The reverse-
action clasp is generally considered a “last choice™
retainer, even for mesially tited molars. The pre-
ferred solution would be a modified T-bar clasp en-
gaging a mesiobuccal undercut or an |-bar engag-
ing a mesiolingual undercut.



Extended arm clasp

Fig. 6-39 A reverse-action clasp on a mandibular right
molar abutment for a tooth-supported RPD.

Fig. 65-40 An extended arm clasp used on a mandibular
tooth-supported RPD.

Fig. 6-41a An extended arm clasp should not be used
for extension RPDs because functional forces (FF] will
cause rotation around the rest (R) and upward move-
ment of the clasp tip.

Extended arm clasp

The extended arm clasp (Fig. 6-40) i1s a rarely used
mechanical retainer. It is not appropnate for distal
extension RPDs because the retentive tip lies for-
ward of the axis of rotation (Fig. 6-41a). Even if the
terminal rest is moved antenorly, the onginating
portion of the clasp will be on an inclined surface
above the survey line and thus preempt the
planned rest (Fig. 6-41b).

An extended arm clasp is indicated only when
1) the RPD is tooth supported, {2} the tooth next
to the edentulous space has no buccal undercut,

Fig. 6-41b Moving the rest (R) forward complicates the
situation even more. Because the onginating portion (O)
of the arm lies above the height of contour, it will act as
a rest on an inchned surface. The movement of the re-

tentive tip 1s still upward

f3) the tooth next to the edentulous space has no
usable lingual undercut (e.g.. if linguoplating must
be used), (4] the occlusion in the area of the em-
brasure will not permit passage of a clasp arm to
an undercut on the second tooth from the edentu-
lous space, and (5) the second tooth from the
edentulous space has a buccal undercut available.
Its use has been suggested where increased
splinting and stabilization are desired. Undesirable
aspects of the extended arm clasp include the
amount of tooth structure covered by metal and
the propensity for distortion or breakage of the
dffTi.
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Fig. 6-42 Infrabulge retainers. | form (A); T form (BI; Y
form (C).

Fig. 6-43 Modified T form of infrabulge retainer.
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Fig. 6-44 Infrabulge retainer on a completed RPD. The
haorizontal portion of the bar 15 parailel 1o and approx:-
mately 3 mm below the gingival margin. The vertical por-
tion of the arm crosses the gingival margin at a nght

angle.
Infrabulge mechanical retainers

An infrabulge retainer (bar clasp) is a retainer that
emanates from the denture base or denture base
retentive network and approaches an available un-
dercut from a gingival direction. The most common
infrabulge retainers are the |, T, and Y forms (Fig.
6-42). The Y and T forms of infrabulge retainers
usually have only one tip in an undercut. The sec-
ond tip does not provide retention and produces
only minimal bracing because the arm as a whole
is not rigid. Because the second tip serves no par-
ticular function and unnecessarily covers tooth
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Fig. 6-45 The |-bar terminates in a "foot” that hes en-
tirely below the height of contour. The gingival extent of
the foot (arrow) contacts the tooth at the specified de-
gree of undercut

structure, it is often omitted, creating a modified
T- or modified Y-bar clasp (Fig. 6-43).

Infrabulge retainers should exit the denture
base, travel parallel to and 3 mm or more below
the gingival margin, and turn occlusally to cross
the margin at a night angle (Fig. 6-44). The foot of
the tip (approximately the terminal 2 mm) rests in
the specified undercut, usually in the gingival third
of the tooth (Fig. 6-45). The approach arm must
not impinge on the gingiva (30-gauge relief 1s rec-
ommended). The arm should exhibit uniform taper
and may engage a 0.01-in. or 0.02-in. undercut,
depending on the flexibility of the arm and the
functional motion exhibited by the prosthesis.



Infrabulge retainers for tooth-supported RPDs

Fig. 6-46a If only one tooth is missing in a tooth-sup-
ported segment, an infrabulge clasp tends to create an
unhygienic area {arrow).

The following advantages have been attnbuted
1o infrabuige clasps:

1. Minimal tooth contact and mimimal distortion of
normal tooth contours, leading to improved ts-
sue stimulation and oral hygiene and decreased
caries and penodontal problems

2. Improved esthetics if the approach portion of
the arm is not visible as it crosses the gingiva

3. Increased retention because of tripping action
(except with the T form, which approaches the
undercut from above or from the side)

4 Decreased torquing forces applied to terminal
abutments in extension RPDs

5. Improved adjustability because the location of
the bend is less cntical than for circumferential

clasps

Possible disadvantages of infrabulge clasps in-
clude the following:

1. They cannot be used in the presence of soft tis-
sue undercuts, a shallow wvestibule, or high
frenal attachments.

2. Bracing action provided by bar clasps i1s consid-
erably less than that provided by cast circumfer-
ential clasps.

3. The bar clasp will not totally disengage in cer-
tain distal extension cases (where the undercut
15 located on the distofacial surface of the ter-
minal abutment.

4. Appearance may be adversely affected if the

Fig. 6-46b A crcumferential clasp 1s a better solution.

smile line 15 igh enough to expose the ap-
proach arm as it crosses the gingva.

5. They may not be retentive unless ngid elements
determine a specific path of insertion/dislodge-
ment.

Infrabulge retainers for tooth-
supported RPDs

in theory, infrabulge retainers may be used to en-
gage a facial undercut on any abutment bordering
a tooth-supported area. However, if only one tooth
is missing, the descending and ascending portions
of the arm lie so close together that food reposi-
tones are created and oral hygene suffers (Fig.
6-46a). In addition, the increased curvature of the
arm reduces flexibility somewhat. When possible,
circumferential clasps are preferred in such cases
(Fig. 6-46b). When two or more teeth are missing,
the span is usually wide enough to permit the use
of infrabulge clasps without compromising oral hy-
giene (Fig. 6-47).

A facial bar clasp is accompanied by a ingual re-
ciprocating or bracing arm if the rest is placed next
to the edentulous space (Fig. 6-48a). However, i
the rest is placed on the portion of the occlusal
surface away from the edentulous space, the
combination of the guide plate and minor connec-
tor will provide the necessary reciprocation/bracing,
and no hingual arm will be necessary (Fig. 6-48b)
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Fig. 6-47 If two or more teeth are missing. the food
collection problem associated with an infrabulge clasp
improves somewhat because there is no descending
portion to the l-bar. However, a circumferential clasp Is
still the preferred retainer unless the undercut is located
at the center of the facial surface or adjacent o the
edentulous area

Fig. 6-48a (left) If the rest for a bar
clasp is located next 1o the edentu-
lous space, as is usually the case for
tooth-supported segments, a lingual
reciprocating/bracing arm is used.

Fig. 6-48b (nght) If the rest Is
placed away from the edentulous
space, the gude plate 5 extended
slightly 10 the lingual surface so0 that
it will combine with the mesial minor
connector 1o prowvide reciprocation/
bracing

Fig. 6-49a Mandibular partially edentulous segment in
which the only retentive recess on the molar abutment

is located at the mesiolingual aspect.

66

Fig. 6-49b RPD with lingual |-bar retainer.



infrabulge retainers for distal extension RPDs

Fig. 6-50 RIl clasp assembly on a maxillary molar abut-
ment for a tooth-supported segment.

Tilted molars, particularly mandibular molars,
present a difficult clasping problem. Frequently,
the only undercut available is located on the me-
siolingual aspect (Fig. 6-49a). Although a ring clasp
can be used, it covers considerable tooth structure
in an area prone to plague accumulation. Another
possible solution is the utilization of a mesiolingual
lbar emanating from the infenor distal border of
the major connector (Fig. 6-49b). Because any
stress created by the |-bar is opposed by the natu-
ral mesiolingual dnft of the abutment, a buccal
arm may not be necessary. However, if additional
bracing is desired, a buccal arm should be in-
cluded. Because of the tilt of the abutment, it i1s
impossible for the buccal arm to provide true recip-
rocation

The RIl clasp assembly (Fig. 6-50) consists of a
rest, a lingual I-bar (usually ngid). and a buccal |-
bar {usually flexible and retentive). The assembly s
most commonly used on molar abutments of max-
illary tooth-supported segments. The lingual I-bar 1s
located at the distolingual line angle and provides
for bracing. The buccal retentive I-bar is usually lo-
cated at the distal portion of the facial surface. The
RIl assembly is purported to be more hygienic than
the more conventional circumferential clasp as-

sembly.

Infrabulge retainers for distal
extension RPDs

One of the major attributes of infrabulge clasps
(particularly I-bars) is their potential for disengaging
dunng functional movements of extension RPDs.
For the I-bar system to function ideally, the axis of
rotation must pass through a mesially located rest,
and the tip of the l-bar must be placed in an under-
cut located at or in front of the greatest mesiodistal
curvature of the facial surface of the abutment but
behind the axis of rotation (Fig. 6-51). No rnigid
metal distal to the mesial rest may lie above the
survey line or it will preempt the planned mesial
rest. The guide plate cannot be allowed to bind
against the guide surface. Dunng functional move-
ment, rotation must occur around the mesial rest
if the clasp tip is to disengage.

The mechanics related to the use of bar clasps
for terminal abutments when the only available un-
dercut 15 on the distobuccal surface are consider-
ably more complicated. A distal rest, circumferen-
tial ingual bracing arm, and modified T-bar (Fig.
6-52) or a mesial rest, distal guide plate, and mod-
ified T-bar (Fig. 6-53) may be used. Both designs
represent a compromise because in each in-
stance, the retentive tip moves toward the buccal
bulge of the abutment and does not totally disen-
gage during functional movement of the extension
base. However, the design with the mesial rest
seems to be preferable since the retentive tip
moves downward and forward rather than upward
and forward.
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Fig. 6-51 For the |-bar to release (arrow) when func-
tional forces (FF) are apphed, the retentive tip must be
placed at or in front of the greatest mesiodistal curvature
of the facal surface but behind the rotational axis that
passes through the rest. In additon, the gude plate
must not bind against the distal surface of the abutment

B

Fig. 6-52 Distal rest and modihed T-bar clasp on a ter
minal abutment for a mandibular distal extension RPD
f4). Dunng function, the retentive tip moves occlusally
and mesally (B).

Fig. 6-53 Mesial rest and modified T-bar clasp on a ter-
minal abutment for a mandibular distal extension RPD
{A). Dunng function, the retentive tip moves gingvally
and mesially (B).

Fig. 6-54 On distal extension RPDs, the approach arm
of a modified T-bar clasp must lie mesial to the greatest
mesiodistal curvature unless a gude surface—guide plate
relationship can be established for the mesial minor con-
nector. If the approach arm 15 positioned behind the me-
siodistal hesght of contour, the retentive tip may be able
o escape the undercut by moving upward and back-
ward. Such movement s possible because the guide
surface-guide plate contact does not establish a precise
path of insertion/dislodgement.



Rigid metal retention

Whenever an infrabulge clasp s used 10 engage
a distobuccal undercut, the approach arm must he
in front of the greatest mesiodistal curvature (Fig.
6-54). If it does not, there is the possibility that the
retentive tip could escape the undercut by moving
occlusally and distally, because the distal guide
plates do not dictate a specific path of dislodge-
ment. Under such circumstances, no retention
would occur.

A small guide surface may be prepared on the
mesiolingual surface of the terminal abutment so
that it will contact the minor connector leading to
the mesial rest. If precisely done, it may limit dis-
tal movement, and the |-bar may be placed at the
greatest mesiodistal curvature of the facial surface.
However, if laboratory procedures are not done
accurately, the restriction on disto-occlusal move-
ment may be lost and retention may be nonexis-
tent.

Specialized retainers

Oddo hinge clasp

The Oddo hinge clasp modification (Fig. 6-55) is pri-
manly indicated when antenor abutments have
more than average labial inclination and, thus, a
height of contour very near the incisal edge. The
hinge is opened, the prosthesis seated, and the
hinge closed. The tip of the bar clasp can be lo-
cated in a much greater undercut than normal. The
retentive tip 15 located in the gingival third of the
tooth, and the body of the arm 1s hidden in the
labial vestibule. Relatively simple adjustments in
the housing will compensate for minor wear. The
entire assembly can be replaced without remaking
the RPD.

Rigid metal retention

A ngid metal portion of a partial denture framework
may be used to provide retention in certain situ-
ations. During insertion, a segment of ngid metal
15 first placed into an undercut. Then the frame-
work is rotated to place and secured by direct re-

Fig. 6-55 An Oddo hinge in combination with an Hbar
on a mandibular canine. Hinge (H), latch (L), retentive
box or housing (8).

tainers. This form of retention s usually restncted
to tooth-supported partial dentures. Rotational path
of insertion and dual path of insertion are terms of-
ten used to describe frameworks that employ ngid
metal retention. Rigid metal retention can be used
to eliminate selected clasps and to utilize under-
cuts on the mesio- and distoproximal surfaces of
abutments.

Types
The three basic types of rotational paths that can
be used with rigid metal retainers are anterior 10
posterior, postenor 1o anterior, and lateral. Jacob-
son and Krol (1982) reduced these situations to
two functional categones associated with place-
ment of the prosthesis. Category | descnbes all
prostheses in which the rest associated with the
ngid metal retainer seats first, and the remainder
of the framework rotates to place with the rest act-
ing as a pivol point.

Category | includes all tooth-supported partial
dentures replacing bilaterally missing postenor
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Figs. 6-56a and b Rigid metal used to engage undercuts on bited mandibular molars. The path of insertion 15 postenor
to antenor, with the points of rotation being the most distal aspects of the postenor rests.

Fig. 6-56a Occlusal wew

Fig. 6-56b Buccal view.

Figs. 6-57a and b Rigid metal retention used to engage distal undercuts on maxiliary canines. The path of insertion
15 antenor to posterior, and the rotation points are at the mesial aspects of the antenor rests. Because the arc of the
ngid metal traverses the body of the canine, it might seem that the path described would be an impossiblity. However,
since the guide plate (and rigid metal retention) is located on the mesiolingual surface, the facial portion of the tooth
does not prevent insertion. In addition, a small amount of linear postenor to antenor movement assists in positioning

the rigid metal into the undercut.

Fig. 6-57a Occlusal view.

teeth. Rigid metal may be placed in mesial under-
cuts of mesially inclined molars or distal undercuts
of anterior teeth or premolars. In the first case
{Figs. 6-56a and b), the path of insertion is poste-
nor 1o antenor, with points of rotation around the
most distal portions of the posterior occlusal rests.
The antenior segment of the framework IS retained
by conventional direct retainers. In the second
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Fig. 6-57b Buccal view.

case (Figs. 6-57a and b), the partial denture seats
anterior to posterior, with rotation points at the
most mesial portions of the anterior rests. Cate-
gory | partial dentures have a single axis of rotation
through the rest during insertion and are often
called rotational path partial dentures.

Category |l (Figs. 6-58a and b} describes prosthe-
ses in which rigid metal slides straight into the un-



Rigid metal retention

Fig. 6-58a In the maxillary Class IV parbal denture
shown, ngid metal s used to prowde retention on the
mesiohingual aspects of the canines.

Fig. 6-58a Occlusal wiew of a mandibular Class || RPD
utilizing a Hart-Dunn attachment between the first molar
pontic and the second molar abutment.

dercuts; then the remainder of the framework is
rotated to place. Partial dentures in this category
usually replace three or more adjacent anterior
teeth. The seating of this type of framework re-
quires two distinct paths of movement. First is the
straight path of movement of the ngid metal retain-
ars into the mesial undercuts of the antenor teeth.
Second is the rotational movement dunng the final
seating of the framework. Rotation occurs at the
contact point between the ngid metal and the me-
sial undercuts of the anterior teeth. These partial
dentures seat anternor to postenor. The term dual

Fig. 6-58b The mitial path of insertion is nearly parallel
to the occlusal plane (1). When the ngid metal contacts
the canines, the postenor portion of the prosthesis is
rotated to place (2).

Fig. 6-58b Cross section of the completed RPD at the
level of the retentive arm

path may be used to describe the two distinct
movements.

Category |l also includes tooth-supported partial
denturas that utilize a lateral path of insertion. The
mechanics of lateral path partial dentures are iden-
tical 1o those of antenor-postenor path partial den-
tures replacing antenor teeth.

The Hart-Dunn attachment (Mann, 1958) may
be used on unilateral distal extension partial den-
tures in which the dentulous side has been re-
stored with a fixed partial denture (Figs. 6-59a and
bl. A wrought wire arm is placed under the pontic
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for retention; then the extension side s rotated to
place and retained by a conventional clasp system.
The Hart-Dunn attachment is helpful in avoiding
problems associated with tight interdigitation of
the teeth on the dentulous side of the arch since it
avoids crossing the occlusal surface with the origi-
nating portion of a clasp assembly. Also, the
wrought wire clasp is able to rotate under the fixed
partial denture so that torquing forces to the abut-
ments are minimized.

Sectional partial dentures may also utilize rigid
metal retention. The prosthesis is fabricated in two
distinct parts. Each section has an independent
straight path of insertion that allows placement of
ngid metal in opposing undercuts. The sections are
then joined by a pin, latch, or magnet to prevent
separation

Clinical application

Several clinical situations favor a partial denture de-
sign using ngid metal retention. The first is a pa-
tient with a high lip line in whom anternior clasps
will create an undesirable display of metal. Such
conditions may exist in maxillary partial dentures
replacing three or more antenior teeth. These par-
tial dentures use an antenor-posterior path of inser-
tion. Success depends on adequate undercuts on
the mesial surfaces of the anterior abutments. Es-
thetic considerations may also be important in
maxillary tooth-supported dentures replacing pos-
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tenor teeth if the canines or first premolars are an-
terior abutments. Here, the path of insertion is still
anmenor-posterior, but the crucial undercut is on
the distal aspect of the antenor abutment.

Another situation occurs in tooth-supported par-
tial dentures replacing posterior teeth in which the
only available undercuts on the posterior abut-
ments are located on the mesial surfaces of me-
sially nlted molars. It is difficult to design adeguate
conventional clasp assemblies for these teeth. Re-
cesses for clasp tips may be inaccessible, or clasp
assemblies may be bulky and unhygienic. The use
of ngid metal retention will circumvent both prob-
lems. A postenor-antenor path of insertion is used,
and conventional clasps are placed on the antenor
abutments.

Clinically, the difference between Class | (rota-
tional path) and Class Il (dual path) partial dentures
is not very distincl. It appears likely that in both,
insertion and removal are charactenzed by a com-
bination of the movements described for each. The
division of the two types of movement, straight
and rotational, varies shghtly according to the con-
tour and position of the abutment teeth, the anat-
omy of the residual ndges. and supporting struc-
tures surrounding the abutment teeth. Regardiess
of classification, the crucial factor is that, by cre-
aung or allowing a nonlinear path of insertion/dis-
lodgement, a rigid portion of the partial denture
framework may be located in an undercut and pro-
vide retention.




Chapter 7

Denture Base Retentive Elements

Denture base retentive elements (or networks) are
minor connectors that join the denture base to the
major connector. The three most common types
are (1) open latticework, (2) mesh, and {3) metal
bases. Denture base retentive elements must be
rigid so that they effectively transfer forces from
the denture base to the natural teeth and vice
versa, This is a prime consideration in the concept
of broad stress distribution. These elements must
be strong enough to resist breakage but not so
bulky that they interfere with the arrangement of
the artificial teeth.

Open latticework

Open latticework (Fig. 7-1) is the preferred type of
denture base retentive element for extension par-
tal dentures and for tooth-supported segments
where there is adequate vertical space. The attach-
ment to the plastic denture base is stronger than
that provided by mesh because there is a greater
bulk of resin through the larger openings. The at-
tachment is also stronger than that provided by
nailheads, beads, or wire loops on metal bases.

The components of the open latticework are
completely embedded in the denture base plastic.
The struts meet the major connector at a butt joint.
When vertical space is limited, struts may inter-
fere with the setting of teeth. In such cases, a lon-
gitudinal strut should not be placed over the crest
of the ridge, and cross struts should be located
between the planned positions of replacement
teeth whenever possible. If a cast infrabulge (bar)
clasp is used, it should be an extension of a main
Cross strut.

Fig. 7-1 Open latticework is the preferred type of den-
ture base retentive element because the attachment to
the plastic is stronger than with mesh. The latticework
for a mandibular distal extension RPD should extend ap-
proxamately two thirds of the distance to the retromolar

pad.

Fig. 7-2 The latticework for a maxillary distal extension
RPD should extend at least two thirds of the distance 1o
the hamular notch. The center longitudinal strut may be
omitted if it interferes with positioning of the denture
teeth.
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Fig. 7-3 Lattuicework for tooth-supported segments
consists of one buccal longitudinal strut and one or mare
cross struts, depending on the mesiodistal span of the
segment. Hetention on the ngual aspect is created by
an undercut in the metal at the external finish line. Max-
llary tooth-supported segment (A), mandibular tooth-
supported segment (B).

Fig. 7-4 Mesh is preferred over open latticework when
vertical space is restncted. It covers approximately the
same area as latticework but 1s generally much thinner
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For a mandibular extension removable partal
denture (RPD), the latticework should extend ap-
proximately two thirds of the distance to the ret-
romolar pad. There are usually longitudinal struts
on each side of the residual ridge. The lingual lon-
gitudinal element should be placed at least 3 mm
above the lower border of the major connector so
that the retentive network will not be exposed by
postinsertion adjustment of the denture border.

On a maxillary distal extension RPD (Fig. 7-2).
the latticework should extend postenorly at least
two thirds of the distance to the hamular notch.
Retention on the palatal side 1s formed by an un-
dercut in the external finish line of the major con-
nector.

The latticework for both maxillary and mandibu-
lar tooth-supported segments (Fig. 7-3) is similar to
that for maxillary extension bases. Retention is cre-
ated on the buccal aspect by a longitudinal strut
and on the hngual aspect by the junction with the
major connector.

Mesh

Mesh (Fig. 7-4} is basically a thin sheet of metal
perforated with many small holes. It covers approx-
imately the same portion of the residual rnidge as
outhned by the struts for open latticework. The
small projections of plastic extending through the
mesh tend to be weaker than those created by the
open latticework, Retentive mesh is pnmanly inds-
cated where there is limited vertical space, that
1s, where the bulk and height of the struts of the
open laticework would interfere with the arrange-
ment of teeth. Mesh 15 not routinely recom-
mended because of the infenor strength factor.

Metal denture bases

Metal bases (Fig. 7-5) are most commonly used for
posterior tooth-supported segments where the re-
sidual ndge 1s well-healed and the available vertical
space is so hmited that an acrylic resin base would
be thin and weak. Because relining is not possible,
metal bases are generally not indicated for exten-
sion RPDs.




Finish ines

Denture teeth can be joined to a metal base by
denture base plastic in combination with bead,
nallhead, or wire loop retention. However, the at-
tachment is not quite as strong as that provided by
open latticework. Replacement teeth can also be
added to metal bases with processed, heat-cured,
or hght-activated resins without intervening den-
ture base plastic. Although tube teeth could con-
ceivably be used, they will be very prone to frac-
ture and/or loss if the vertical space is limited.

Mo relief is placed under metal bases. and there
15 no internal fimsh line. There may or may not be
an external finish line, depending on the method
of tooth replacement.

Finish lines

Finish lines occur where the acrylic resin of the
denture base meets the metal of the framework.
The junction of the two materials should form a
butt joint. There i1s an internal and an external finish
ine at each junction. They should be offset so that
the metal 15 not weakened.

The internal finish ine (Fig. 7-6) is located on the
tissue surface side of the framework. It is formed
by the 24- to 26-gauge relief wax placed on the
master cast prior to duplication. The internal finish
line is normally placed farther from the abutment
tooth or residual ridge than the external finish line.

The external finish line (Fig. 7-7) is located on the
polished surface of the RPD. It is the finish line
that 1s drawn on the cast during the design pro-
cess. A slight undercut in the metal that forms the
finish line helps to improve the mechanical reten-
tion between the base and the framework.

For a mandibular distal extension RPD, the ex-
ternal finish line begins at the distolingual aspect
of the terminal tooth and angles postenorly as it
progresses toward the floor of the mouth. The lin-
gual finish line for a mandibular tooth-supported
RPD should be located just far enough lingually to
allow for setting of the artificial teeth. If it is placed
too far lingually (and thus inferiorly). the major con-
nector will be weakened.

For maxillary RPDs, the palatal finish line should
be located so that it allows for proper positioning
of the artificial teeth while still maintaining normal
tissue contours and a smooth transition from metal
to plastic.

Fig. 7-5 Metal denture bases are most commonly used
over well-healed postenor residual ndges where vertical
space 1S a problem. Attachment of the metal and the
denture base plastic can be achieved with nailheads,
beads, or wire loops.

Fig. 7-6 An internal finish line (arrow) is located on the
tissue side of the RPD at the junction of the major con-
nector and the denture base.

Fig. 7-7 An external finish line (arrow) is located on the
external surface of the RPD. It is the finish line that is
drawn on the cast dunng the design process.
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Chapter B

Replacement Teeth

Because the pnmary subject of this text is partial
denture framework design, the following discus-
sion will emphasize those types of replacement
teeth that must be incorporated into the frame-
work during fabncanon.

Materials used for replacement teeth inciude
acrylic resin (plastic), porcelain, gold, and stellite
alloys. Plastic is by far the most commaonly utilized.
Because plastic teeth chemically bond to the den-
ture base resin, their length and shape can be dra-
matically altered without loss of retention. Porce-
lain teeth, on the other hand, are dependent on
mechanical means for attachment to the denture
base. Extensive recontouring may result in loss of
the diatoric holes or pins necessary for retention.
In addition, porcelain teeth are quite abrasive, par-
ticularly if the glaze is broken. Thus, they should
not be used 1o oppose natural teeth or gold resto-
rations. Gold is occasionally used to fabricate oc-
clusal surfaces for posterior plastic teeth, espe-
cially if the opposing occlusion is also restored with
gold. However, the cost is prohibitive for many pa-
tients.

The vast majority of replacement teeth for re-
movable partial dentures (RPDs) are attached to
the prosthesis by way of a retentive network and
an acrylic resin denture base. The advantages of
this technique are (1) the availability of a large num-
ber of teeth of various shapes, sizes, and shades,
(2) the fiexbility in positioning teeth, (3 the ability
o compensate for extensive residual rndge loss,
(4) the ability to perform an altered cast procedure
for extension RPDs, (5) the ability to utilize the
framework for record making and subsequently for
accurate mounting of casts and arrangement of
teeth, and (6) the capacity to reline/rebase the
prosthesis when residual ridge resorption occurs.

In addition, the occlusion can be accurately devel-
oped in a wide vanety of matenals (porcelain,
plastic, metal). The resulting prosthesis will
achieve maximum utilization of the support offered
by the residual ndge and will be relatively easy to
repair,

The retentive network/resin base combination is
the safest and best technique if (1) the prosthesis
1s an extension RPD, (2) the residual ridge is still
in the process of recontounng, (3) there has been
significant residual ndge loss, (4) there are mult-
ple missing teeth, or (5) the spacing i1s unusual.
When there are small tooth-supported segments
exhibiting imited vertical space between the resid-
ual ndge and the opposing teeth, or when there is
a history of repeated fracture or extensive wear of
the artificial teeth, the selection of commercially
available facings, custom-made facings, tube
teeth, or metal teeth is preferred f the residual
ridges are well-healed and exhibit rmimimal resorp-
tion. However, with any of these replacements,
an esthetic tryan 1s often complhcated or time-
consuming, and reliming procedures are IMPOSsk-
ble. Each of these types of replacement teeth
must be incorporated into the design and specified
on the work authorization form. Information regard-
ing shade, shape, and position of artificial teeth
must be provided. If multiple replacements are
needed or unusual configurations are anticipated,
facings or denture teeth can be arranged on a rec-
ord base and subsequently placed in the mouth for
patient approval. The laboratory can then fabricate
an index of the arrangement so that it can be re-
produced in the prosthesis.

Metal backings are always used with prefabn-
cated facings and are usually used with custom-
made facings. Metal backings should be used if
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Replacement Teeth

Fig. 8-1a Mandibular tooth-supported RPD before at-
tachment of tube teeth,

the replacement teeth will occlude with the oppos-
ing teeth to prevent extrusion or provide occlusal
guidance, or if there has been rapid wear or fre-
quent breakage of previous replacement teeth.
When metal backings are indicated. precise plan-
ning for the occlusion is necessary. The laboratory
must be provided with casts that are mounted on
an articulator, related with an accurate record, or
marked with orientation lines.

Tube teeth

Tube teeth (Figs. 8-1a and b) are modified denture
teeth and are probably the most commonly used
form of replacement other than the denture tooth/
retentive network/denture base combination. They
can be used for antenor or postenor replacements
in tooth-supported segments where the residual
ridge is well-healed.

Tube teeth are relatively easy to fabncate and
can make use of the vast selection of shades and
molds available for denture teeth. The esthetic re-
sult 15 usually excellent and can be enhanced fur-
ther by butting the facial aspect of the tooth to the
ridge so that a metal collar will not be evident.

Tube teeth are custom shaped to fit the frame-
wark and are incorporated into the framework fab-
ncation process. Thus, the shade for tube teeth
must be determined pnor to framework fabrication
and subseguently provided to the laboratory.
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Fig. 8-1b After attachment of tube teeth. When tube
teeth are used for antenor replacements, the facial as-
pect of the tooth 5 almost always butted against the
residual ridge so that metal will not be visible.

A denture tooth of the appropnate shade and ap-
proximate size 15 selected. The tooth i1s contoured
so that it will conform to the edentulous space. A
vertical channel is made, entering from the ging:-
val end of the tooth. The framework is waxed on
the refractory cast and the tube tooth is positioned
in the wax-up. A "post” corresponding 1o the ver-
tical channel in the tooth is incorporated into the
wax pattern. When the wax pattern i1s complete,
the tube tooth 15 removed and the framework 15
cast. Following finishing and polishing, the tube
tooth is attached to the framework with cement or
autopolymenzing resin.

Tube teeth are especially useful when one or
two teeth are being replaced. They are not usually
indicated for large edentulous segments because
the tissue surface cannot be relined. They are con-
traindicated for anterior areas where extensive re-
sidual nidge loss would necessitate unnaturally long
teeth. _

Tube teeth are not particularly strong and are
prone to fracture under heavy occlusal forces. Re-
placement is difficult if not impossible. Posterior
tube teeth cannot be protected by a metal occlusal
surface because they are placed on the framework
in a vertical direction. Postenor tube teeth should
be avoided where occlusal forces will be great and
where vertical space i1s restricted. Similarly, ante-
rior tube teeth cannot be protected by a metal
backing. Thus, they should not be used where an-
terior guidance will be provided by the replacement
tooth or teeth or where vertical space is limited.



Custom facings

Fig. 8-3a When a custom-made facing is fabncated,
loops or beads are usually used to form the attachment

Commercially available facings

Prefabricated facings may be of the slotted (Figs.
8-Z2a and b) or pin type. They are aimost always
used to replace anterior teeth and must be pro-
tected by a metal backing. Because of the back-
ing, the facings are strong, require very little inter-
occlusal space, and can usually be replaced. The
major disadvantages to prefabricated facings relate
to esthetics. Quite frequently, the metal backing
alters the expected shade and destroys the depth
of color and translucency normally seen in natural

Fig. 8-2a (left) A slotted facing (F) used to replace a
maxillary lateral ncisor. The facing s mserted on the
backing in a vertical direction and is retained by the re-
lationship of the slot and the rail and by a luting medium

Fig. 8-2b (below) The backing supports the facing but
15 not visible when the RPD s inserted in the mouth

Fig. 8-3b When the prosthesis 15 seated, the entire
metal substructure is hidden by the facing.

teeth. In addition, esthetics may suffer if more
than one tooth is replaced. Although the appear-
ance of the facings may be improved by custom
shaping. replacement then becomes more difficult
if not impossible.

Custom facings

The new cross-linked acrylic resin copolymers are
satisfactory in hardness and wear resistance for
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Fig. 8-4 Metal teeth are indicated only when the me-
siodistal space is small and when esthetics are not im-
portant. Here, a metal tooth s used to replace a man-
dibular first molar where the mesiodistal space has been
reduced by mesial dnfting of the second molar,

maost patients. In addition, in the hands of a skilled
technician, gingvoincisal blending of shade can
approach that of denture teeth. Because they are
directly attached to the framework, custom fac-
ings are particularly advantageous where vertical
space i1s limited. An initial opaque layer blocks the
effect of the metal on the shade. Both body and
surface staining are possible. Because the techni-
cian has considerable control over contour, the re-
placement tooth/teeth can be adapted to various
sizes and shapes of edentulous spaces. The frame-
waork is fabnicated with recesses in the wax pattern
for the artificial teeth. Retention is provided by un-
dercuts, beads, and/or wire loops (Figs. B-3a and
bl. The attachment is considerably stronger than
that for cemented prefabncated facings. However,
custom facings should still be protected by a metal
backing. When used for postenor teeth, the occlu-
sal surface may or may not be protected by metal,
depending on the occlusal pattern and prior history
of wear and/or fracture.

Custom facings may be fabricated utilizing con-
ventional processing techmques or with heat- or
hight-activated methods.

Processed acrylic resins

The packing and processing of tooth-colored
methyl methacrylate facings has been almost en-
tirely replaced by the use of heat- and light-acti-
vated materials. The former technique is difficult
and time-consuming and produces unpredictable
results relative to shade and translucency.

Heat-activated acrylic resins

The heat-activated matenals are supplied as pow-
der and hiquid. An opague layer i1s first placed on
the metal. Then body and incisal portions are
formed in layers and cured under pressure at ap-
proximately 250°F. Custom staining can be incor-
porated into the body of the material or added to
the surface after contounng is completed. The final
finish is obtained by polishing with abrasives of de-
creasing coarseness.

Light-activated resins.

The light-activated matenals are usually microfilled
BIS-GMA resins. The opaque layer is autopolymer-
izing. Curing of the body and incisal layers 15 acti-
vated by white light (under vacuum). The body can
be semi-cured and easily cut back prior to building
the incisal layer. Custom staining can be incorpo-
rated into the body portion or added to the surface.

Metal teeth

All-metal teeth (Fig. 8-4) are indicated for postenor
edentulous spaces where there i1s restncted inter-
arch space or where dnfting has decreased the an-
teroposterior width of the edentulous space. They
are pnmarily used as space maintainers to prevent
further drifting. Resin facings may be used but are
seldom necessary.



Chapter 9

Mouth Preparation

Following emergency treatment and possibly initial
periodontal treatment, diagnostic information has
been collected and used to develop a treatment
plan and a tentative removable partial denture
(RPD] design. It is assumed that the necessary pro-
cedures in the areas of occlusion, periodontics,
endodontics, orthodontics, oral surgery, opera-
tive dentistry, and fixed prosthodontics have now
been accomplished. Contours of any new crowns
should be consistent with the tentative design.
Guide surfaces, rest seats, and retentive re-
cesses should have been incorporated into the
crowns with the ad of a surveyor. Phase | of
mouth preparation 15 now complete.

If any major changes (e.g., unplanned extrac-
tions) have occurred or if crowns have been placed
since the tentative design was formulated, new
study casts should be made and surveyed. The
tentative design must be reviewed, corrected,
and placed on the new cast. Areas for tooth modi-
fication are drawn in red and the framework out-
hned in blue. The result 15 considered the final de-
sign and will be used as a road map for Phase |l of
mouth preparation.

Phase Il consists of alteration of tooth contours
to (1) produce distinct guide surfaces, (2) reduce
interferences, (3) provide improved clasp location,
(4] provide access for the minor connectors be-
tween the rests and major connector, (5) create
adequate rest seats, and (6) prepare retentive re-
cesses if none exist naturally. It is strongly recom-
mended that the modifications in tooth contours
be performed first on the study cast. In addition,
the prepared diagnostic cast should be in the office
on the surveyor when intraoral alterations are ac-
complished.

Preparing guide surfaces

Guide surfaces must be considered with respect to
the axis of rotation of the RPD and the conseguent
movement of the denture dunng function. The re-
lationship of quide surfaces and quide plates was
discussed in detaill in chapter 3.

It 1s important to remember that mouth prepara-
tions for guiding surfaces must duplicate those
planned during the surveying and design process.
or the desired action will not be produced.

All tooth surfaces do not necessarily need to be
altered. If they are parallel to the desired path of
insertion/dislodgement, there 15 no need to
change the natural contours.

Guide surfaces should be prepared before rest
seals so that the gude surface preparations will
not reduce the extent of the rest seats. If the order
1s reversed, the center of the rest seat may be too
near the marginal ndge, and the marginal ndge will
be sharp and excessively lowered

Guide surfaces for guide plates

Guide surfaces for guide plates are prepared with
a cyhndncal diamond stone or carbide bur. They
should be parallel to the path of insertion/dislodge-
ment and parallel to each other (Fig. 9-1). They
bound each edentulous space and are more effec-
tive in prowviding cross-arch bracing if widely sepa-
rated.

The occlusogingival length of the proximal guide
surface preparation vanes slightly depending on
whether the RPD is tooth supported or tooth and
tissue supported (an extension). Generally, guide
surface preparations for extension RPDs are
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SR

Fig. 9-1 A proximal guide surface preparation should be
parallel to the path of insertion/disiodgement (Pl The
shaded area represents the tooth structure to be re-
moved.

Fig. 9-2 Occlusal view of proximal guide surface prep-
aration. The preparation curves buccolingually 1o follow
the normal tooth contour.

Ok

Fig. 9-3 Guide surface preparations on anteror teeth
are usually restncted to the linguoproximal aspect so
that the mesiodistal width of the facial surface is not de-
creased.
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shorter, leaving a small space below the gingival
extent of the preparation. The space, in conjunc-
tion with physiologic relief, prevents the guide
plate from binding against the abutment dunng
functional movements of the extension base
(those toward the residual ridge). The occlusogin-
gival dimension is usually one half to two thirds the
crown length; 3 10 4 mm is more than adequate in
most cases.

The proximal preparations should curve buccolin-
gually to follow the natural tooth contour (Fig. 9-2).
They should extend slightly past the linguoproximal
line angle if the corresponding guide plate 15 ex-
pected to provide reciprocation. If a retentive or
reciprocating/bracing arm is to emanate from the
guide plate, the guide surface should not form a
sharp linguoproximal line angle, or strength will be
lost at the junction of the two elements.

Great care must be exercised to avoid ditching
the cervical portion of the tooth. If the abutment
tilts so that a parallel guide surface cannot be pre-
pared without ditching the tooth, the path of inser-
tion/dislodgement or the type of clasp assembly
will have to be changed, or the abutment will need
to be crowned.

Guide surface preparations for antenor teeth are
usually restricted to the linguoproximal aspect (Fig.
9-3). The mesiodistal width of the abutments
should not be reduced unless space is needed for
an artificial replacement (see “Guide surfaces for
esthetics,” following).

Guide surfaces for minor connectors

It iIs sometimes possible to create small guide sur-
faces in areas where minor connectors pass be-
tween teeth to connect major connectors and
rests (Fig. 9-4). In tooth-supported RPDs. there
are usually so many other, larger areas of gude
surface—rigid metal contact that the contribution of
guide surfaces for minor connectors is relatively in-
significant. On some extension RPDs, however,
minor connectors contacting parallel surfaces can
contribute substantially to the action of clasps by
preventing distal movement of the prosthesis.
When a mesial rest-distal guide plate-l-bar clasp
assembly is selected, the two guide plates do not
dictate a definite path of insertion/dislodgement.
Retention can be assured by placing the tip of the
I-bar in front of the greatest mesiodistal curvature
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of the facial surface. If it 15 possible 1o prepare a
mesiolingual guide surface, distal displacement of
the prosthesis will be prevented, and the |-bar can
be placed at the greatest mesiodistal curvature.

Guide surfaces for lingual plating and
reciprocating/bracing elements

Creation of lingual guide surfaces is frequently ad-
vantageous, particularly on mandibular postenor
teeth where the height of contour is very close to
the occlusal aspect of the tooth. The preparation of
flat surfaces allows for true reciprocation by plating
or nigid lingual arms (Fig. 9-5). In addition, the sur-
face provides an area (rather than a line) to which
the technician may wax and finish the metal. Lin-
gual guide surfaces are usually quite short; 2 to 3
mm is all that can be expected. Again, great care
must be exercised in order that the tooth i1s not
ditched in the gingival third.

Guide surfaces for esthetics

Although guide surfaces for antenior teeth are usu-
ally restnicted to the linguoproximal aspect they
may occasionally be utiized to increase space
where drifting prevents placement of an artificial
tooth or teeth consistent with adjacent natural
teeth (Figs. 9-6a and b). Because the reduction is
s0 cnitical, it is best done on the study cast first. If
an appropnate artificial tooth or facing is not avail-
able or if a heat- or ight-cured facing is 1o be used,
a wax diagnostic tooth can be fabncated.

Reducing interferences

The lingual surfaces of lingually inclined mandibular
premolars may interfere with the placement of the
major connector. If these surfaces are not re-
duced, the lingual bar will be located medially in
the floor of the mouth when the prosthesis is fully
seated (Fig. 9-7). If the lingual aspects of the teeth
are reduced parallel to the path of insertion/dis-
lodgement, guide surfaces may be prepared con-
comitantly.

Overlapping proximal surfaces, particularly on
mandibular antenor teeth, create interferences if a
linguoplate major connector must be used. These
teeth should be recontoured to avoid interproximal

Fig. 9-4 When a mesial rest-distal guide plate—|-bar
clasp assembly s used on the terminal abutment for a
distal extension RPD, a small guide surface should be
prepared on the mesiolingual aspect whenever possible

LA

BaA

Fig. 9-5 Diagrammatic representation of recontouring
to produce reciprocation. True reciprocation does not ex-
15t {A) because the rigid lingual arm (LA) is not in contact
with the tooth as the buccal arm (BA) passes over the
height of contour. The lingual arm thus functions for
bracing only. However, if the shaded area 15 removed
(B), a guide surface parallel to the path of nsertion/dis-
lodgement is created, and the lingual arm contacts the
tooth durnng the entire time the buccal retentive arm is
traversing the height of contour. The hngual arm now
provides bath bracing and reciprocation.
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Fig. 9-6a A maxillary left lateral incisor replacement
tooth would be narrow and unesthetic unless the central
ncisor and canine were recontoured by removing the
shaded areas

Fig. 9-7 A lingually inclined mandibutar postenor tooth
may cause the lingual bar to be located too far medially
n the floor of the mouth (4). If the shaded area is re-
moved, the lingual bar can be positioned farther later-
ally, eliminating the space between the major connector
and the tissues (B).

Fig. 9-9 (nght) Buccal wew of a mandibular tooth-sup-
ported segment (A) Because of the location of the
height of contour on the distobuccal aspect. the ongin
of a circumferential clasp arm would be very near the
occlusal surface and might interfere with the opposing
occlusion (B). The shaded area has been removed. low-
enng the height of contour (C). The ongin of the clasp
arm may now be located farther gingivally (D)
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Fig. 9-6b A more pleasing result is achieved with a
wader lateral incisor,

Fig. 9-8 When a linguoplate major connector 1S se-
lected, the mesio- and distoincisal comers of overlap-
ping antenor teeth (A) should be recontoured to elimi
nate excessive undercuts below the contact points (8]

IS Nes
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undercuts at the incisal comers (Fig. 9-8). Failure
1o do so will result in poor adaptation of the plate
and impaction of food between its supenor border
and the teeth.

Recontouring to improve clasp
location

All reciprocating and bracing clasp arms and the
originating portions of suprabulge-type retentive
arms must be located above the height of contour.
On posterior teeth, the height of contour is often
very close 1o the occlusal surface, creating the
possibility of the arms’ interfering with the oppos-
ing occlusion (Fig. 9-9). For first premolars and an-
tenor teeth, particularly in the maxillary arch, the
problem s compounded by esthetic considera-
tions. The onginating portion of a circumferential
clasp would be very near the incisal edge and
would be objectionable to most patients. With ju-
dicious recontouring, the height of contour can be
moved gingvally so that the onginating portion of
the clasp would be less noticeable.

Recontouring i1s also beneficial when lingual |-
bars are the retainers of choice for molar abut-
ments on Class |l or Class Ill mandibular RPDs (Fig.
9-10). Because of dnfting and tilting, the mesiolin-
gual undercut is frequently large and the survey
line very near the occlusal surface. Placement of
the |-bar on an unmodified tooth will cause the ap-
proach portion of the arm to ke medially in the floor
of the mouth, where it will act as a food repository
and may be irritating to the tongue. Careful reshap-
ing will lower the heaight of contour, decrease the
retentive recess, and allow the approach arm to lie
closer to the hngual aspect of the residual ndge.

Providing access for minor
connectors

Shght modifications in the linguoproximal areas
where minor connectors join rests will provide the
space necessary for bulk and strength of metal
(Fig. 9-11). The recontouring will also allow pos:
tioning of the minor connectors so that they will
not interfere with the opposing occlusion or be no-
ticeable to the tongue.

Fig. 9-10 A mesiolingual I-bar retentive arm on a man-
dibular right molar. Due to the mesiolingual tilt of the
tooth, the tip of the |-bar 5 very close to the occlusal
surface (A) and the approach portion of the arm is lo-
cated medially in the floor of the mouth (B). If the shaded
area (C)] s removed, the tip of the Hbar can be located
more gingivally (D), and the approach arm nearer the us-
sues (E).

Fig. 9-11 Shght recontouring of interproximal areas
where mmor connectors will be located will allow for
bulk and strength at the junction of the rest and minor
connector.
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Fig.9-12a Occlusal view of a rest seat preparation.

S
\

Fig. 9-12b Mesiodistal section through the preparation.

P

Fig. 9-12c Buccolingual section through the prepara-
tion.
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Creating rest seats

A rest seat is that portion of a tooth or restoration
prepared to receive a metallic occlusal, incisal, or
lingual rest of an RPD (see chapter 2).

Rest seats are usually prepared totally in enamel.
If the enamel is penetrated during preparation, a
restoration should ordinarily be placed. However,
in patients who have a low caries rate in spite of
longstanding dentin exposure, restorations may
not be necessary. Highly polished preparations,
impeccable oral hygiene, and periodic fluonde
treatments should eliminate canes under rests.

Occlusal rest seats

An occlusal rest seat is prepared with a No. 4 or
No. 6 round carbide bur or diamond stone. It
should be spoon-shaped with no sharp edges, line
angles, or vertical walls (Figs. 9-12a to c). It must
allow for slight functional movement of the metal
rest within the recess without torquing the abut-
ment. This is particularly important in extension
RPDs because support from the abutments is
more rigid than that provided by the residual ndge.

The width of the prepared recess for an occlusal
rest should be approximately one half the distance
between the buccal and lingual cusp tips. The me-
siodistal extent of the preparation 1s dictated by the
morphology of the occlusal surface and the axal
inclination of the tooth. When the abutment has a
normal mesiodistal inclination, the rest seat i1s pre-
pared so that the deepest portion coincides with
the nearest naturally occurnng fossa (Fig. 9-13.4).
If, however, the abutment exhibits tlting (e.g.. on
mandibular molars), extension to the center of the
tooth is preferred (Fig. 9-13.8). Functional forces
will be transmitted in @ more axial direction, and
the possibility of further tilting will be minimized.
The marginal ndge should be reduced 1.0 to 1.5
mm, and the center portion of the seat should be
approximately 0.5 mm deeper than the common
plane of the rest. The proximo-occlusal line angle
at the marginal ridge must be contoured to elimk-
nate a sharp line angle (Fig. 9-14),

Occasionally, tipping of a mandibular molar abut-
ment results in a lack of occlusion with the oppos-
ing maxillary teeth, and an overlay rest is indk-
cated. Part or all of the occlusal surface may be
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Fig. 9-13 An occlusal rest on a mandibular nght first
molar. Conventional outhne form (4); outhne form ex-
tended to the central fossa (B).

Fig. 9-14 A distal rest seal preparation on a mandibular
right second premolar. The marginal ndge 1s reduced by
1.0 to 1.5 mm, and the proxamo-occlusal ine angle s
rounded (shaded area).

Figs. 9-15a and b Modification of rest seat preparations 1o accommaodate an embrasure clasp. Shaded areas denote

additional tooth structure to be removed.

L

Fig. 9-15a Occlusal view.

restored by the rest. Deep grooves and pits should
be mimimized by recontouring the enamel. In addi-
tion, the use of pit and fissure sealants may be
warranted.

The use of embrasure clasps requires shght
modification of rest preparations, particularly when
an opposing cusp passes tightly through the em-
brasure in lateral excursions (Figs. 9-15a and b).
Buccal and lingual extensions of the rest seat will
provide space for clasp arms that will mamntain a
1.0- to 1.5-mm thickness without interfenng with
the opposing occlusion.

Fig. 9-15b Facial view

Cingulum rest seats

Cingulum rest seats are prepared with a small
round carbide bur or diamond stone and a tapered
round-ended or flame-shaped diamond stone (Fig
9-16). They are most commonly located on maxil-
lary and mandibular canines. Because the hngual
surfaces of these teeth tend to be rather steeply
sloped, a very distinCct recess 1S necessary 1o pre-
vent the creation of lateral stresses dunng function
(Fig. 9-17). Cingulum rest seats should be semilu-
nar in shape and 1.0 to 1.5 mm deep over the cen-
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A B

Fig. 9-16 Aher initial preparation for a cingulum rest
seat 15 made with a small round bur or diamond stone,
the lip of tooth structure above the groove is blended
into the ingual surface with a tapered diamond. In some
cases, the entire preparation may be completed with a
tapered, round-ended rotary nstrument,

Fig. 9-18 Cingulum rests in place on maxillary and
mandibular canines. Because of the occlusal relation-
ship, the maxillary rest must be entirely contained
within the rest seat. The mandibular canine rest can be
thickened buccolingually as long as it blends with the
togth contours.

ter of the cingulum. Cingulum rests are preferred over
incisal rests because they provide for better es-
thetics, create less leverage on the abutment
teeth by loading at a more apical level, and are
less bothersome to the tongue.

Maxillary canines generally exhibit a more pro-
nounced cingulum than mandibular canines. How-
ever, when the mandibular antenor teeth articulate
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Fig. 9-17 A cingulum rest preparation on a mandibular
canine. Proximal view [A); ingual wiew (B).

precisely with the hngual surfaces of the maxillary
canines, the rest seat must be larger and deeper
so that the entire rest will ie within the rest prep-
aration and stll have sufficient mass for strength
(Fig. 9-18). A rest seat for a mandibular canine
must provide a definite stop, but because there s
no opposing occlusion involved, it does not need
to be so deep that the entire rest hes within the
confines of the recess. Strength can be achieved
by thickening the rest buccolingually. If the surface
contour of the rest blends into the anatomic form
of the tooth, the added bulk will not be unduly dis-
turbing to the tongue.

Sometimes the lingual slope of a canine, partic-
ularly a mandibular canine, 1s so steep that an ad-
equate vertical stop cannot be prepared without
penetrating the enamel (Fig. 9-19). In such cases.
three options exist: (1) place a small amalgam res-
toration in the base of the preparation where the
dentin has been exposed (Fg. 9-20). (2] place a
lingual pin inlay (Fig. 9-21), or (3] fabncate a three-
quarter crown (Fig. 9-22). A cingulum rest seat 15
incorporated into the casting of the pin inlay or
three-quarter crown.

Infrequently, partially edentulous configurations
dictate that cingulum rests be placed on central or
lateral incisors. In these instances, multiple rests
may be used to assist in distnbuting functional
slresses over a wider area.
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Fig. 9-19 ({left)] A mandibular canine
exhibiting a severe slope to the lin-
gual surface. The lingual rest seat

preparation has penetrated the
enamal

||-I'I .ll'T-I'II-. 1 i
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Fig. 9-20 (nght) When the prepara-
non exposes dentin, an amalgam

restoration may be placed in the base
of the rest seat.

Fig. 9-21 {below) A hngual pin inlay on a mandibular
caning used 10 create an adequate cihgulum rest seat.
Prowimal view (A), lingual view (B).

Fig. 9-22 (nght) A three-quarter crown on a mandibular
canine used to create an adequate cingulum rest seat.
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Fig. 9-23 An incisal rest preparation on a mandibular
right canine. Lingual view (4); facal view (B)

Fig. 9-24 A mandibular nght canine
exhibiting abrasion and erosion of the
ncisal edge (A), Prepared groove
from the lingual surface to the incisal
recess {B), ncisal rest seated on the
abutment (C)

Fig. 9-25 Retentive recesses may be created in
enamel when the surface of the tooth is parallel or nearly
parallel to the path of insertion/dislodgement (4), If the
RPD is tooth supported, the retentive area may be a
dimpie for an |-bar (B) or a groove for a circumferential
clasp (C). For extension RPDs, the recess should be a
groove along the path the tip will follow during functional
movements (D). Because the gingival portion of the re-
cess (E arrow) does not contribute to retention, it
should blend smoaothly into the surrounding tooth struc-
ture.
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Incisal rest seats

Incisal rest seats are prepared with a tapered dia-
mond stone or carbide bur. They may be used on
any antenor tooth that does not have sufficient hn-
gual contour for the preparation of a cingulum rest.
However, incisal rests are seldom used on maxil-
lary anterior teeth because of their undesirable ap-
pearance and because the corresponding minor
connector often interferes with the occlusion.

An incisal rest seat 15 a rounded trough or groove
preparation that extends over the incisal edge of
the tooth (Fig. 3-23). The center of the recess must
be lower than the approximating mesial and distal
tooth structure. Placement in wear facets or over
large proximal restorations should be avoided. The
preparation should be 1.0 to 1.5 mm deep and 1.5
mm wide and must be located 1 to 2 mm medial
to the mesial or distal corner of the tooth.

Older patients sometimes exhibit a combination
of wear and erosion on the incisal edges of man-
dibular antenor teeth. The resulting recesses can
often be modified and used for incisal rest seats
(Fig. 9-24). Sharp enamel edges are rounded and
access is achieved by preparing a groove from the
lingual surface into the incisal recess. Because the
rest will lie on a flat or concave surface, there 15
no need for extension onto the facial surface of the
tooth.

Preparing retentive recesses

If adequate undercuts for retention are not pres-
ent, they may be created by recontounng. How-
ever, the area to be modified must be almost par-
allel to the path of insertion/dislodgement. The lip
of the groove toward the occlusal surface prowvides
the retention. If the surface of the tooth varies
more than a few degrees from parallel, the prepa-
ration would have to be excessively deep 10 pro-
vide effective retention. It would almost certainly
penetrate the enamel.

The retentive recess created should be consis-

tent with the type of retentive arm planned and the
functional motion that will be exhibited by the RPD
(Fig. 9-25). For tooth-supported RPDs (which ex-
hibit no functional motion) and |-bar retentive
arms, a dimple may be used. However, if circum-
ferential clasps are selected, a groove 15 a better
choice. The groove should e directly under the
arm when the RPD is fully seated. It should blend
with the tooth structure at its ongin and termina-
tion. The gingival lip of the groove should be re-
moved (it is not responsible for prowiding reten-
tion).

For extension RPDs with |-bar retentive arms,
the recess created should be a groove that imi-
tates the path the retentive tip will follow durnng
functional movements of the RPD. This groove
should also blend with the natural tooth structure
at its ongin, termination, and gingival aspect.

Evaluation of preparations

Proper mouth preparation is vital to the success of
RPDs. Without it, the best design is doomed to
failure. Every precaution should be taken to ensure
that mouth preparation is performed accurately.
Rest preparations can be evaluated with soft, non-
sticky wax. The wax is pressed into the recess,
removed, and inspected for proper form. Occlusal
clearance can be estimated by having the patient
close the teeth together and move into lateral ex-
cursions while the wax is in place. A more precise
evaluation of all preparations (especially guiding
surfaces) can be achieved by analyzing a cast
made from an alginate impression and poured in
quick-set plaster. Remember, a path of insertion/
dislodgement does not exist simply because it is
planned on a diagnostic cast. Parallelism or near
parallelismn of guiding surfaces must be achieved in
the mouth.

When all mouth preparations are acceptable,
areas of tooth alteration must be polished with rub-
ber points and flour of pumice and treated with
topical fluoride. Fluoride application should be re-
peated at future recall appointments

a1



PART I
ATLAS

USE OF THE ATLAS IN THE DESIGN PROCESS

The atlas portion of the text is intended to provide a baseline from which the design process can be
expanded. Partially edentulous arches are arranged in chapters according to the Kennedy classifica-
tion. At the beginning of each chapter is a key that further subdivides the classification according to
specific charactenstics. At the end of the smallest subdivision is a case number that represents the
location of design information relating to the specific (or a very similar) partially edentulous arch.

Each case begins with an illustration of the partially edentulous arch and an "ideal” framework
design. These are followed by a discussion of design concepts and possible vanations. Referencing
between cases IS used to decrease repetition and thereby increase the number of cases that can be
considered.

Obwiously, every partially edentulous situation cannot be discussed. Rare combinations of remain-
ing teeth and mirror images of designs considered were deleted 10 make the number of designs
manageable. Some extrapolation will be required when uncommon situations are encountered. The
selection of cases was based initially on an analysis of over 5,000 partially edentulous arches for
which RPDs were fabnicated. The frequency of occurrence was used to develop the key, and addi
tional cases were added to improve continuity of design patterns.




Chapter 10

Mandibular Class | Designs

The mandibular Class | is the most common type of removable partial denture. In our study of
3,000 partially edentulous mandibular arches for which RPDs were fabricated, approximately
50% were Class |. Considering frequency of occurrence, the 45 cases discussed in chapter 10
cover slightly over 98% of these partially edentulous arches (or their mirror images).

Because a distal extension RPD is seldom fabncated to replace second or third molars, only
those situations where at least all the molars are missing will be considered.

Case reference guide
Without modification space
Symmetncal
All antenor teeth are present 10.1 1010.3
Canines are missing 10.4
Asymmetrical
All antenor teeth are present 105 to 10.7
Some or all of antenor teeth are missing 10.8 10 10.12
With modification space
With postenor modification spacels) only
Symmetrical 10.13
Asymmetncal 10.14 to 10.16
With antenor modification spacels) only
Symmetncal
Two teeth in space 10.17 10 10.19
Four teeth in space 10.20 10 10.22
Six teeth in space 10.23
Asymmetncal
One tooth in space 10.24 10 10.29
Two teeth in space 10.30 to 10.33
Three teeth in space 10.34 to0 10.35
Four teeth in space 10.36 to 10.38
Five teeth in space 10.39
Six teeth in space 10.40
With anterior and posterior modification spaces
One tooth in anternor space 10.41
Two teeth in anterior space 10.42
Three teeth in antenor space 10.43
Four teeth in anterior space 10.44
Five teeth in antenor space 10.45
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Case 10.1

Rests

The vanations in rest location considered in Figs.
10.1-2 through 10.1-4 prnmanly apply to the pre-
ferred mesial rest, |-bar, distal guide plate design.
However, rest location, particularly that of primary
rests, is intimately related to the selection of re-
tentive arms, and is discussed further in that sec-
tion.

Fig. 10.1-2 On distal extension RPDs, the primary rest
i5 usually placed on the mesio-occlusal aspect of the
tooth adjacent to the edentulous space. The indirect re-
tainer would normally be placed on the mesic-occlusal
aspect of the first premoiar because this location creates
an excellent vertical stop yet seldom interferes with the
opposing occlusion. In the rare instance when the indi-
rect retainer cannot be placed in this position, it may be
moved to the cingulum or incisal edge of the canine.
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Fig. 10.1-3 If the terminal abutment exhibits significant
loss of supporting bone or if the mesio-occlusal fossa is
unavailable because of tight interdigitation with an op-
posing cusp tip, the rest may be moved to the disto-
occlusal fossa of the next tooth forward. The indirect re-
tainer may remain on the mesio-occlusal aspect of the
first premolar or may be placed on the cingulum or in-
cisal edge of the canine.

Fig. 10.1-4 If the disto-occlusal fossa of the first pre-
maolar is also blocked by the opposing occlusion, the pr-
mary rest may be placed in the mesio-occlusal fossa. Al-
though this rest will also function as an indirect retainer,
a cingulurm or incisal rest is usually added on the canine
It will {1} help to dissipate vertical forces, (2) improve the
efficiency of indirect retention (because it hes farther for-
ward of the retentive tip), and (3) prowde bracing when
the RPD is fully seated. Because there is now no minor
connector between the premolars, the guide surface/
guide plate relationship on the distal aspect of the sec-
ond premolar must extend around the distolingual hine
angle to create reciprocation and/or bracing and, in com-
bination with the prosarmnal tooth contact. provide 180"
encirclement. If necessary, the premolars may also be
plated. However, the plating must not extend above the
height of contour or the plating will preempt the planned
rest.

Guide plates

Fig. 10.1-5 Guide surface-guide plate contacts should
be parallel to the path of insertion/dislodgement. The oc-
clusogingval dimension of the contact should be one
half 1o two thirds the crown length. A small recess gin-
gval to the guide surface is retaned if present.

Fig. 10.1-6 The guide plate should curve buccolingually
and extend beyond the distolingual line angle (arrow) to
provide 180° encirclement, bracing, and possibly recip-
rocation. However, it must not extend above the heght
of contour, or it will preempt the planned rest.
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Fig. 10.1-7a In the partially edentulous situation under
consideration, the two guide plates do not establish a
definite path of insertion/dislodgemeant. A random dis-
lodging force could cause the RPD to move upward and
posteriorhy.

Fig. 10.1-8 When a functional force is applied to the
extension area, the lower portion of the guide plate may
bind against the abutment and must be physiologically
reheved at the framework try-in.

Major connector

Fig. 10.1-7b f the retentive tip is placed in front of the
greatest mesiodistal curvature of the facial surface and/
or if 8 small guide surface-minor connector contact can
be established at the mesiolingual aspect of the abut-
ment, the RPD will resist random dislodging forces and
exhibit retention.

Fig. 10.1-9 The superor-infenor hesght of a ingual bar
should be no less than 4 mm (A). The superior border of
the hingual bar must be at least 3 mm below the gingival
margin (8.
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Fig. 10.1-10 A binguoplate should be selected it (1)
there is less than 7 mm of vertical space between the
gingival margin and the floor of the mouth, {2) the an-
tenor teeth exhibit extreme lingual tilting, (3 the antenor
teeth have a questionable prognosis, or (4) inocperable
lingual tori restrict the placement of the inferior border
of the major connectaor,

Fig. 10.1-11 When a hnguoplate is selected, the me-
sial and distal incisal comers of overlapping antenor
teeth {4) should be recontoured to eliminate excessive
undercuts below the contact points (B).

Fig. 10.1-12 Linguoplating may extend pasteriorly 1o in-
clude the premolars if (1) the lingual vestibule is shal-
low, {2} inoperable tori are present, or (3] severe lingual
tooth or tissue undercuts interfere with positoning of

the lingual bar.

Fig. 10.1-13a Lingual view of the inguoplate extending
posterior 10 the 1erminal rest.

AD5 N
el

Fig. 10.1-13b The metal must end exactly at the sur-
vey line farrow). If the plating extends above the height
of contour, it will preempt the mesial rest dunng tissue-
ward movement of the extension base.
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Minor connectors

SH'IN

A

Fig. 10.1-14 Minor connectors that join rests to major
connectors should be positioned in embrasures and form
nght angles at the junctions with the major connector.
Whenever possible, at least 4 mm of space [arrows)
should be present between adjacent vertical minor con-
NEeCctors.

Fig. 10.1-15a If the occlusion lrmits access where the
rest and minor connector join, the occlusolingual aspect
of the embrasure area should be enlarged.

Fig. 10.1-15b A small guide surface preparation on the
mesiolingual aspect of the pnmary abutment may pro-
duce guide surface-minor connector contact and aid in
determining a precise path of insertion/dislodgement.

Fig. 10.1-16 When a functional load 15 placed on a dis-
tal extension area, the prosthesis rotates around the
primary rest and the minor connectors move upward
and mesially. The mesial aspects of the minor con-
nectors should be physiologically relieved at the frame-
work try-in.

Retentive arms

Ideally, the tips of retentive arms should release
durning functional movement of the extension base.
If this is not possible, stressbreaking should be
achieved with flexible arms (wrought wire or long,
tapered bar clasps). When the contours of the
abutments preclude both of these options. con-
sider placing a crown on the abutment—depending
on existing or needed restorations and the compro-
mise in clasping that would be necessary if the
crown were not fabncated.



Case 10.1

Preference for clasp assemblies for terminal
abutments on distal extension RPDs is generally as
follows: (1) |-bar with mesial rest, (2] modified
T-bar with mesial rest, (3) combination clasp with
distal rest, and (4) half-and-half clasp with distal
rest or circumferential embrasure clasp with mesial
rest.

infrabulge clasps are contraindicated when there
15 a large tissue undercut below the abutment,
when a high frenal attachment or shallow vestibule
interferes with the approach arm, when periodon-
tal considerations preclude crossing the gingwal
margin with a clasp arm, or when esthetics are
compromised by visibility of a bar clasp crossing
gingival tissue.

Fig. 10.1-17a When the undercut is located on the me-
siofacial surface. the preferred clasp assembly is com-
posed of an |-bar, a8 mesial rest, and a distal guide plate.

b AA

Fig. 10.1-17b In order to ensure retention, the |bar
should be placed just in front of the greatest mesiodistal
curvature of the facial surface.

Fig. 10.1-18 When the undercut is located on the me-
sipfacial surface and a bar clasp is contraindicated, the
combination of a wrought wire (WW) retentive arm and
a cast hngual bracing arm should be selected. A distal
rest is used because the orginating portion of the arm
hes above the hesght of contour and would preempl a
mesial rest. Although the clasp will not release during
functional movements of the extension base, it will flex
and provide some stress relief for the abutment. A distal
rest and a wrought wire circumferential clasp are also
preferred if the abutment inclnes mesally. Here, the
entire guide plate lies above the height of contour and
will preempt the mesial rest. Relieving the guide plate
would result in a space between it and the occlusal as-
pect of the proximal tooth surface. If a distal rest is
used, only the lower portion of the guide plate is re-
lheved.

Fig. 10.1-19a When the undercut 15 located on the
distofacial surface, the preferred clasp assembly is com-
posed of a modified T-bar, a mesial rest, and a distal

guide plate.
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Fig. 10.1-19b The vertical portion of the bar clasp
should be located just in front of the greatest mesiodistal
portion of the facial surface.

Sl

&
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Fig. 10.1-20 When the undercut is located on the dis-
tofacial surface and a bar clasp is contraindicated, a cir-
cumferential embrasure clasp may be used with a mesial
rest. Although the mechanics of the situation are not
ideal with either a mesial or a distal rest, the mesial rest
is preferred because the tendency for the onginating
portion of the arm to push the tooth hingually dunng
functional movements of the extension base is resisted
by the minor connector and the lingual portion of the
distal guide plate. With a distal rest, the retentive tp
would move upward and forward, torquing the abut-
ment.
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Fig. 10.1-21 If the facial surface exhibits no undercut
but is parallel or nearly parallel to the path of insertion/
dislodgement (A), an undercut for an |-bar may be cre-
ated in the enamel (B arrow). The retentive groove
should be located just ahead of the greatest mesiwodistal
curvature of the facial surface and should duplicate the
path the bar will follow during functional movements of
the extension base (C). When a bar clasp s contraindi-
cated, a mesiofacial undercut may be created and en-
gaged by a wrought wire circumierential clasp. Because
the onginating portion of the arm will be above the
hesght of contour (and act like a rest), the primary rest
should be placed in the distal fossa

Fig. 10.1-22a If the facial surface exhibits no undercut
and is not close to being parallel to the path of insertion/
dislodgement, a ingual undercut 15 almost always pres-
ent. A half-and-half clasp assembly, composed of mesial
and distal rests, a facial bracing arm, and a lingual re-
tentive arm, may be used.



Case 10.1

Fig. 10.1-22b The lingual retentive arm onginates from
the minor connector and engages a distolingual undearcut.

Fig. 10.1-22¢ U the occlusion prevents placement of a
mesial rest on the second premolar, it may be moved
forward. Although an addibonal minor connector 15 re-
guired, the effectveness of the indirect retainer 1/m-
proves

Denture base retentive elements/replacement
teeth

Fig. 10.1-23 Open latticework 1s the preferred type of
denture base retentive element because the attachment
of the plastic is stronger. The latticework for a mandibu-
lar distal extension RPD should extend approximately
two thirds of the distance 1o the retromolar pad.

Fig. 10.1-24 Mesh s preferred over latticework when
vertical space 15 mited. It covers approximately the
same area as latticework but is generally much thinner
When vertical space is severely restricted, a metal base
may be used. However, adjustment 15 difficult and relin-
ing is iImpossible
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Case 10.2

102

Rests

Fig. 10.2-2 The primary rest is almost always placed on
the mesio-occlusal fossa of the first premolar. The op-
posing occlusion seldom interferes with this location. A
cingulum rest on the canine s the indirect retaner of
choice because it apples stresses at a more gingwval
level and i1s superior esthetically. However, a distoincisal
(4} or mesioincisal (B) indirect retainer should be se-
lected if the lingual surface of the tooth slopes severely
and does not exhibit a definite caingulum. The mesial lo-
cation slightly improves the efficiency of the indirect re-
tainer but is also more visible. The ingual surface of the
canine is usually plated when a mesioincisal rest is used
Uncovering the lingual surface creates a smail opening
that tends 1o act as a repository for food and plague.
When the slope of the lingual surface 15 excessively
steep and esthetic considerations preciude the use of an
incisal rest. a restoration should be placed to create a
definite cingulum rest seat.

Guide plates

Refer to case 10.1.

Major connector

The considerations and options for the major con-
nector are essentially the same as those described
for case 10.1. However, there is a slightly greater
tendency to use linguoplating for indirect retention



Case 10.3

When plating is selected, cingulum or incisal rest
seats and rests should be placed at least on the
canines.

Major connectors

Refer to case 10.1,

Retentive arms

The clasp assembly options for the first premolars
of case 10.2 are essentially the same as those for
the second premolars of case 10.1.

Denture base retentive elements/replacement
teeth

Refer to case 10.1.

Case 10.3

Fig. 10.3-1

Rests

Because the rests on the canines are pnmary
rests, it is imperative that adequate rest seats be
prepared. If the slopes of the lingual surfaces are
too steep for cingulum rest seats, and incisal rests
are contraindicated because of esthetic demands,
restorations should be placed to produce the re-
quired cingulum rest seats.

Fig. 10.3-2 A cingulum rest may onginate from the dis-
tal guide plate (Al or a mesial minor connector (B), or
may take the form of a strap connecting the guide plate
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and the minor connector (C). It 15 i/mportant to realize,
however, that the axis of rotation will pass through the
most distal portion of the rests (armows) regardless of
their points of ongin. Because each functions as a distal
rest, the form shown in (4) s generally preferred be-
cause it is more hygeenic.

Fig. 10.3-3 Incisal rests may be selected if the lingual
surface of the canine is not conducive 1o placement of a
cingulum rest and if metal display is not an important
consideration. Distoincisal rest (A4), mesioincisal rest
with plating on the canine (B); mesoincisal rest without
plating on the canine (C). Note that in B, the axis of ro-
tation would pass through the most postenor portion of
the platng. Thus, the mesioncisal rest would be
preempted dunng functional motion of the extension
base. Only the incisal rest in € would truly function as a
mesial rest. Unfortunately, this design would also create
a small opening that would be prone 10 food and plague
accumutation.

Guide plates

When only the anterior teeth remain, the contact
of guide surfaces and guide plates seldom, if
ever, establish a definite path of insertion/dis-
lodgement, even if mesial minor connectors or lin-
guoplating are used. Guide surfaces are generally
s0 limited in size and number that there is insuffi-
cient contact with guide plates to establish a dis-
tinct path.
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Major connector

It is very difficult to select an "ideal” major connec-
tor for this case. A lingual bar is open and may be
more hygienic, but it provides no indirect reten-
tion. A linguoplate provides indirect retention but
may reduce gingival stimulation and promote
plaque accumulation.

Fig. 10.3-4 Even if there is adequate vertical space for
a hngual bar, a inquoplate s frequently selected when
only the antenor teeth remain. Although there s some
guestion as to whether a linguoplate can actually stabw-
lize penodontally weakened teeth, it most certainly pro-
vides indirect retention and bracing and creates the pos-
sibility of adding artificial teeth to the RPD if one or more
of the natural teeth are subsequently lost. Rest seats
mus! always be prepared on the canines and, whenever
tooth contours permit, should also be placed on the in-
CI507s.

Minor connectors
Refer to case 10.1.

Retentive arms

Because almost all vertical stops on antenor teeth
are functionally distal rests, retentive tips will not
release durning tissueward movement of the exten-
sion bases. Instead, they will move upward and



Case 10.3

engage the teeth. In order to limit torquing
stresses, circumferential wrought wire or long, ta-
pered bar clasps should be selected to increase re-
tentive arm flexibility. In addition, functional move-
ment of the extension bases should be minimized
by periodic relining or rebasing.

Because tissue undercuts below the canines of-
ten preclude the use of bar clasps. a wrought wire
circumferential clasp 15 more commonly selected
when a mesiofacial undercut is present. If the only
available undercut i1s located on the distofacial sur-
face, a modified T-bar may be used unless an in-
frabulge clasp is contraindicated, in which case
the tooth would need to be altered by recontouring
or placing a restoration to create a mesiofacial un-
dercut for a wrought wire circumferential clasp.

Figs. 10.3-5a to ¢ Wrought wire circumferential and
cast l-bar retentive arms may be used to engage mesio-
facial undercuts on mandibular canines. Because it is
almost impossible for guide surface/gude plate contacts
to dictate a precise path of insertion/dislodgement, tips
of retentive arms must be placed just in front of the
greatest mesiodistal curvature of the facial surface.

Sl

Fig. 10.3-58 Wrought wire circumferential retentive arm

Al

Fig. 10.3-5b Cast |-bar retentive arm,

Fig. 10.3-5¢ If a modified T-bar i1s used to engage a
distofacial undercut, the approach arm should be lo-
cated just mesially to the greatest mesiodistal curvature

Denture base retentive elements/replacement
teeth

Refer to case 10.1.
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Case 10.4

Fig. 10.4-1

With the exceptions noted below, the design prin-
ciples for case 104 are essentially the same as
those for case 10.3. However, when only the in-
cisors remain, the long-term prognosis 15 poor ex-
cept possibly in the unusual situation where the
periodontal support 15 exceptionally favorable. A
fixed splint may improve the prognosis, but should
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not be considered a panacea for penodontally
weakened teeth. Joining together hopeless teeth
results in a hopeless sphnt. If the teeth are rela-
tively sound and cast restorations are fabricated,
defimite rest seats should be included on all four

teeth.
Philosophically, the RPD should be considered

“a complete denture with a few teeth remaining.”
If the prognosis of the remaining teeth is question-
able, a complete overdenture should be consid-
ered.

Rests

Rest seats under the linguoplating must be pre-
pared on the lateral incisors and should be pre-
pared on all four teeth if possible.

Guide plates
Refer to case 10.3.

Major connector

A linguoplate major connector 15 almost always
used. The double lingual bar may be indicated f
large interproximal spaces make the plating visible
from the labial aspect. However, sufficient verucal
height for a lingual bar (7 to 8 mm) must be pres-
ent between the marginal gingiva and the floor of
the mouth. If less than 7 mm is present, a linguo-
plate must be selected regardless of esthetic
shortcomings.

Minor connectors

Refer to case 10.1.

Retentive arms

Retentive arms should be flexible and engage min-
imal undercuts (small-diameter wrought wire is
usually preferred). Penodic relining or rebasing for
maximum residual ndge support is essential.

Denture base retentive elements/replacement
teeth

Refer to case 10.1.



Case 106

Case 10.5 Case 10.6

Fig. 10.5-1 Fig. 10.6-1
For design concepts and vanations, refer to case For design concepts and vanations, refer to case
10.1 for the right side and case 10.2 for the left 10.1 for the nght side and case 10.3 for the left
side. side.
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Case 10.7 Case 10.8

Fig. 10.7-1 Fig. 10.8-1
For design concepts and vanations, refer to case For design concepts and variations other than
10.2 for the right side and case 10.3 for the left those discussed below, refer to case 10.1 for the
side. nght side and case 10.4 for the left side.
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Case 109

Rests

An indirect retainer is usually located in the mesial
fossa of the first premolar because it provides a
good vertical stop yet seldom interferes with the
opposing occlusion. However, the rest on the pre-
molar may be omitted if an acceptable rest seat
and rest can be placed on the canine.

On the left side, a rest preparation must be pro-
vided under the linguoplating at least on the lateral
incisor. A restoration may need to be placed to cre-
ate an acceptable rest seat.

Major connector

A lingual bar major connector may be selected in
the rare instance when the penodontal support for
the lateral incisor is exceptionally good. In this in-
stance, the rest seat on the lateral incisor must be
deally shaped; a restoration will often be required.

Case 10.9

Fig. 10.9-1

For design concepts and vanations, refer to case
10.2 for the nght side and cases 10.8 and 104 for
the left side.
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Case 10.10 Case 10.11

Fig. 10.101 Fig. 10.11-1
For design concepts and vanations refer to case Because only three teeth remain, and because the
10.3 for the night side and cases 10.8 and 10.4 for teeth are adjacent to each other, this RPD should
the left side. almost be regarded as a complete denture. If the

teeth have a questionable periodontal prognosis, a
complete overdenture should be considered.
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Rests

A rest seat must be included beneath the plating
on the caning.

Guide plates

Guide surface—guide plate contacts must allow for
extensive functional movement without torquing
the abutments. Thus, physiologic relief at the frame-
work try-in is extremely important.

Major connector

Linguoplating would almost always be used on the
remaining teeth

Minor connectors

If inguoplating is not used, refer to case 10.1.

Retentive arms

Because of the extensive functional movements
possible, there are several choices for the design
of clasp arms. It seems reasonable that the reten-
tive arms should not ngidly engage the abutments.
Thus the |bar in Fig. 10.11-1 should be long, ta-
pered, and flexuble. The wrought wire clasp should
be of small dameter. Another option would be to
use cast labial circumferential arms on both the ca-
nine and the premolar. Such arms would be lo-
cated completely above the height of contour and
would provide stabilizatton in the honzontal plane,
but no retention. The patient would control the
prosthesis with cheeks, lips, and tongue, just as
ne or she would control a complete denture.

Denture base retentive elements/replacement
teeth

Refer to case 10.1.

Case 10.12

Fig. 10.12-1

The design considerations for case 10.12 are the
same as those for case 10.11. With only two teeth
remaining, the tendency to select a complete over-
denture is even greater. An RPD should be planned
only if the periodontal status of the remaining teeth
is exceptionally good, or if the RPD 1s considered
transitional to facilitate patient adaptation to a re-
movable prosthesis.
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Case 10.13

Fig. 10.13-1
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Rests

The location of rests on the second premolars de-
pends on the type of retentive arms selected, and
1s discussed in case 10.1. Either cingulum or incisal
rests may be placed on the canines (refer to Figs
10.3-2 and 10.3-3).

Guide plates

With the first premolars missing., six guide sur-
face—guide plate contact areas exist, and a definite
path of insertion/dislodgement can be established
However, "locking” of the lone-standing abut-
ments between the mesial and distal guide plates
will transfer torquing forces dunng functional
movements of the extension bases and must be
prevented by physiologically reheving the guide
plates at the framework try-in.

Major connector

Refer to case 10.1

Minor connectors

Refer to case 10.1

Retentive arms

The options and rationale for clasp assemblies on
the premolars are the same as those descnbed for
case 10.1. However, because the mesial guide
plates prevent distal displacement, it is not essen-
tial that bar clasps be positioned antenorly to the
greatest mesiodistal curvature of the facial surface.

Denture base retentive elements/replacement
teeth

In addition te the tube teeth shown in Fig. 10.13-1,
the first premolars may be replaced by heat-cured
or light-activated resin, or by denture teeth at-
tached wia denture base and retentive network.
The last option is more commonly selected when
there s an incompletely healed residual ndge,
when there is a defect in the contour of the resid-
ual ndge, or when the space is wider than that of
a normal premolar. Refer also to case 10.1



Case 10.156

Case 10.14 Case 10.15

Fig. 10.14-1 Fig. 10.15-1
For design concepts and vanations, refer to case For design concepts and vanations, refer to case
10.13 for the night side and case 10.1 for the left 10.13 for the right side and case 10.2 for the left
side. side.
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Case 10.16 Case 10.17

Fig. 10.16-1 Fig. 10.17-1 J

For design concepts and varations, refer to case The design for case 10.17 i1s essentially the same
10.13 for the right side and case 10.3 for the left as that for case 10.1, with a two-tooth antenor
side modification space. Changes necessitated by the

modification space are considered below. Refer to
case 10.1 for discussion of the other aspects of
the design
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Rests

Because it 15 frequently difficult to prepare rest
sedats on the lateral incisors, vertical stops for the
antenor segment are usually placed on the ca-
nines. In the rare instance when the lateral incisors
have exceptionally good bone support and promi-
nent cinguli, rests may be placed on the lateral in-
cisors rather than on the canines.

Because the antenor rests are very effective in-
direct retainers, mesial rests on the first premolars
can be omitted.

Guide plates

Guide plates on the lateral incisors must be located
on the mesiolingual surfaces so that they will not
be wvisible or interfere with placement of the central
INCISOrS.

Retentive arms

The options for clasp assemblies on the second
premolars are the same as in case 10.1. Clasps on
the lateral incisors or canines would be unesthetic,
and would lie in front of the axis of rotation. They
should ordinanly be omitted.

Denture base retentive elements/replacement
teeth

The central incisors would most commanly be re-
placed by denture teeth wvia retentive network and
denture base. However, if the residual ndge is
well-healed and exhibits little resorption, and if the
width of the space is appropriate for the two miss-
ing teeth, acceptable alternatives are facings, tube
teeth, or heat-cured or light-activated resins.

Case 10.18

Fig. 10.18-1

For design concepts and vanations, refer to case
10.17 for the anterior segment and case 10.2 for
the remainder of the design.
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Case 10.19

Case 10.20

Fig. 10.19-1

For design concepts and variations, refer to case
10.17 for the anterior segment and case 10.3 for
the remainder of the design.
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Fig. 10.20-1

The design for case 10.20 is essentially the same
as that for case 10.1, with a four-tooth anterior
modification space. Changes necessitated by the
maodification space are discussed below. Refer to
case 10.1 for other aspects of the design.
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Case 10.20

Rests

Because the rests on the canines are very effec-
tive indirect retainers, rests on the first premolars
dareg unnecessary.

Figs. 10.20-2a and b Mesial or distal incisal rests on
the canines are indicated if steep ingual slopes preclude
the use of cingulum reslts.

Fig. 10.20-2a

Fig. 10.20-2b

Guide plates

The anterior quide plates should be located on the
linguoproxamal surfaces of the canines so that they
will not be wisible or interfere with placement of
the denture teeth.

Retentive arms

The options for clasp assemblies for the second
premolars are the same as in case 10.1. Clasps on
the canines would lie in front of the axis of rota-
tion, may be esthetically displeasing. and should
ordinarnly be omitted. If retentive arms are placed
on the canines, they should be flexible and engage
minimal undercuts.

Fig. 10.20-3a Wrought wire circumferential clasp en-
gaging a distofacial undercut. Such clasps often create a
significant compromise in the overall esthetic value of
the RPD.

Fig. 10.20-3b Modified T-bar clasp engaging a mesiofa-
cial undercut. The use of bar clasps on canines is often
contraindicated by tissue undercuts. In addiion, the
length of bar clasps in this location may not be great
enough to ensure sufficient flexibility.
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Denture base retentive elements/replacement
teeth

With all four incisors rmissing. replacement is al-
most always accomplished with denture teeth, re-
tentive network, and denture base. Prefabncated,
heat-cured, or hight-activated resin facings should
only be considered if the residual ridge is well-
healed and exhibits very little resorption. In addi-
ton, because modification of the tooth arrange-
ment by the dentist at or subsequent to the try-in
15 nearly impossible, the width of the space must
be almost perfectly suited to the width of the four
replacement teeth

Case 10.21
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Fig. 10.211

For design concepts and variations, refer to case
10.20 for the anterior segment and case 10.2 for
the remainder of the design.

Case 10.22




Case 10.23

Fig. 10.22-1

With only the two camines remaining, a compiete
overdenture should receive senous consideration,
particularty if the pencdontal status is compro-
mised. An RPD may be selected if bone support
and residual ridge contour are optimal, or if the
partial denture is to be considered transitional
to facilitate patient adaptation to a removable
prosthesis.

The mesial and distal guide plates must not
“lock’ onto the abutments dunng functional move-
ments of the denture bases. Physiologic relief of
the guide plates at the framework try-in IS essen-
tial

Retentive arm optons are the same as those
discussed for case 10.3.

Case 10.23

Fig. 10.23-1

The design for case 10.23 is related to that of case
10.1. However, without the canines present, the
RPD can be considered as having both antenor and
postenor extension areas.

The potential for tissueward movement of both
the posterior and the antenor segments creates
significant clasping problems, because no type of
retentive arm will release with both types of move-
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ment. Thus, retentive arms should be tapered and
flexible. Whenever possible, muscular control by
the patient is preferred over mechanical retention.
The prosthesis is then regarded as a "complete
denture,” where the four remaining teeth provide
honzontal stabilization. Cast buccal arms located
above the height of contour can be used to facil-
tate this bracing action

Case 10.24

Fig. 10.24-1
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The design for case 10.24 is essentially the same
as that for case 10.1 with a single-tooth antenor
modification space. Changes necessitated by the
modification space are considered below. Refer to
case 10.1 for discussion of other aspects of the
design.

Rests

Because it is often difficult to prepare adequate
rest seats on the incisors, vertical stops for the
antenor segment are usually placed on the ca-
nines. If the teeth next to the modification space
exhibit exceptionally good bone support and prom-
inent cingul, rest seats and rests may be placed
on the incisors rather than the canines, and linguo-
plating of the antenor segment can be eliminated

The anterior rests are very effective indirect re-
tainers; therefore, mesial rests on the first pre-
molars are usually omitted

Guide plates

Anterior guide plates must be located on linguo-
proxamal surfaces so that they will not be wisible
from the labial aspect or interfere with positioning
the replacement teeth.

Major connector

If rest seats and rests are placed on incisors rather
than canines, linguoplating of the anterior seg-
ment can be eliminated.

Retentive arms

The options for clasp assemblies for the second
premolars are the same as those for case 10.1
Clasps on the anterior abutments would be unesth-
etic and lie in front of the axis of rotation; they are
rarely, if ever, indicated

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabncated facing, a tube tooth, or a custom
heatcured or light-activated resin replacement is
almost always used.



Case 10.25

Case 10.25

Fg. 10.25-1

The design for case 10.25 is essentially the same
as that for case 10.2, with a smgle-tmth antenor
modification space. Changes necessitated by the
modification space are considered below. Refer to
case 10.2 for discussion of other aspects of the
design.

HRests

Hest seats under the linguoplating should be
placed on both canines. If the central incisor adja-
cent to the modification space 15 pernodontally
sound and properly shaped, a rest seat and rest
may be placed on it and the linguoplating omitted

Guide plates

Antenor guide plates must be located on linguo-
proximal surfaces so that they will not be visible
from the labial aspect or interfere with positioning
the artificial teeth.

Major connector

It an adequate rest seat and rest can be placed on
the central incisor, liguoplating of the anterior seg-
ment can be omitted.

Retentive arms

The options for clasp assemblies on the first pre-
molars are the same as in case 10.2. Clasps on
antenor teeth would be unesthetic and he in front
of the axis of rotation; they are rarely, if ever, in-
dicated.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space. a
prefabnicated facing. a tube tooth, or a custom
heat-cured or hght-activated resin replacement s
almost always used.
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Case 10.26 Case 10.27

Fig. 10.26-1 Fig. 10.27-1
The design for case 10.26 i1s essentially the same For design concepts and vanations, refer to case
as that for case 10.3, with a single-tooth antenor 10.24 for the anterior segment and case 10.6 for

modification space. Changes necessitated by the the remainder of the design.
maodification space are similar to those discussed

for case 10.25. except that with only five anterior

teeth remaining a linguoplate major connector is

more commonly selected. Refer to cases 10.3 and

10.25 for further design concepts and vanations.
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Case 10.29

Case 10.28 Case 10.29

Fig. 10.28-1 Fig. 10.29-1
For design concepts and varations, refer 1o case The design for case 10.29 is similar to that for case
10.26 for the anterior segment and case 10.7 for 10.6. Alterations necessitated by the missing ca
the remainder of the design. nine are discussed below.
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Rests Case 10.30

If possible, a rest seat should be placed on the
lateral incisor adjacent to the modification space.
There is, of course, a rest seat beneath the plat-
ing on the remaining canine.

Guide plates

The guide plate on the lateral incisor should be lo-
cated on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the artificial tooth. The labial as-
pect of the guide plate on the first premolar may
also need to be reduced because of esthetic con-
siderations.

Major connector

The missing canine greatly increases the tendency
for inguoplating. However, if the lateral incisor ex-
hibits excellent bone support and possesses the
lingual contour necessary for placing an adeguate
cingulum rest, a lingual bar may be selected.

Hetentive arms

The clasp assembly options for the postenor abut-
ments are the same as in case 10.6. Clasps on the
lateral incisor and first premolar would be unesth-
etic and lie in front of the axis of rotation; they are
rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabricated facing, a tube tooth, or a custom Fig. 10.30-1
heat-cured or hght-activated resin replacement is
almost always selected.

For design concepts and variations, refer to case
10.17 for the anterior segment and case 10.5 for
the remainder of the design
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Case 10,32

Case 10.31

Fig. 10.31-1

For design concepts and vaniations, refer to case
10.17 for the anterior segment and case 10.7 for
the remainder of the design

Case 10.32

Fig. 10.32-1

The design for case 10.32 is similar to that for case
10.1. with a two-tooth antenor modification space.

The changes necessitated by the modification
space are discussed below.
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Rests

Rest seats should be placed on the incisors If the
lingual contours of the teeth are appropriate. Be-
cause the rests on the canines and the plating pro-
vide indirect retention, mesial rests on the first
premolars can be omitted. If the central incisor 1S
periodontally sound and properly shaped. a rest
seat and rest may be placed on it and the linguo-
plating omitted.

Guide plates

Antenor guide plates should be located on linguo-
proximal surfaces so that they will not be wisible
from the labial aspect or interfere with positioning
the replacement teeth.

Major connector

Although linguoplating would most commaonly be
used, a lingual bar may be selected if the central
incisor is capable of supporting an adequate rest.

Retentive arms

Options for retention on the premolars are the
same as in case 10.1. Clasps on anterior teeth
would be unesthetic and lie in front of the axis of
rotation; they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

The central and lateral incisors would most com-
monly be replaced by denture teeth via retentive
network and denture base. However, if the resid-
ual ridge is well-healed and exhibits little resorp-
tion, and if the width of the space is appropriate
for the two missing teeth, acceptable altermatives
are facings, tube teeth, or heat-cured or hight-ac-
tivated resin replacements,
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Case 10.33

Fig. 10.33-1

For design concepts and variations, refer 1o case
10.32 for the anterior segment and case 10.3 for
the remainder of the design. With only four teeth
remaining, linguoplating would almost always be
used.




Case 10.34

Fig. 10.34-1

The design for case 10.34 is similar to that of case
10.2, with a three-tooth antenor modification
space. The changes necessitated by the modifica-
tion space are discussed below.

Rests

Rest seats must be prepared for the canines and
should also be prepared on the lateral incisor if the
Iingual contour of the tooth permits

Guide plates

The anterior guide plates should be located on the
linguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
uoning the replacement teeth.

Major connector

With three teeth in the modification space, linguo-
plating would almost always be the preferred ma-
jor connector.

Retentive arms

For clasp assemblies on the premolars, refer to
case 10.2. Clasps on the canine and lateral incisor
would be unesthetic and lie in front of the axis of
rotation; they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

With only five teeth remaining and with three teeth
in the modification space, denture teeth attached
via retentive network and denture base are almost
always indicated.
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Case 10.35 Case 10.36

Fig. 10.35-1 Fig. 10.36-1
For design concepts and vanations, refer to case The design for case 10.36 is similar to that for case
10.34 for the antenor segment and case 10.3 for 10.5, except for the fourtooth antenor modifica-
the remainder of the design. With only three teeth tion space. Changes necessitated by the modifica-
remaining, linguoplating would always be used. tion space are discussed below.
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Case 10.37

Rests

On the nght side, the cingulum rest on the canine
acts as an indirect retainer. Thus, a rest on the
first premolar can be omitted. On the left canine,
a rest seat must be placed beneath the plating. If
rest seats cannot be placed on the lingual surfaces
of the canines, incisal rests must be selected (re-
fer to Fig. 10.20-2)

Guide plates

The antenor guide plates should be located on the
linguoproxamal surfaces so that they will not be wis-
ible from the labial aspect or interfere with posi-
tioning the replacement teeth.

Retentive arms

For retentive arms on the premolars, refer to case
10.5. Retentive arms on the canines would com-
promise esthetics and lie in front of the axis of ro-
tation; they are seldom indicated. It they were
used, they would have to be flexible and engage
minimal undercuts.

Denture base retentive elements/replacement
teeth

Due to the size of the modification space, denture
teeth attached wvia retentive network and denture
base are almost always used.

Case 10.37

Fig. 10.371

For design concepts and varnations, refer to case
10.36 for the antenior segment, and the mirror im-
age of case 10.6 for the remainder of the design.
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Case 10.38

Fig. 10.381

For design concepts and variations, refer to case
10.36 for the anterior segment and the mirror im-
age of case 10.7 for the remainder of the design.
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Case 10.39

Fig. 10.39-1

The design for case 10.39 is similar to that for case
10.1, except for the very large antenor modifica-
tion space. The fact that one of the canines 15
missing creates the tendency to view the BRPD as
having both anterior and posterior extension areas,
particularly if the anterior residual ndge offers less
than ideal support.



Case 10.40

Rests

If the lingual slope of the canine is inappropriate for
a cingulum rest, an incisal rest must be used (refer
to Fig. 10.20-2).

Major connector

Additional hornizontal stabilization can be achieved
by plating the canine and first premaolar. Plating of
the second premolars should be avoided, if possi-
ble, because it will preempt the mesial rests if it
extends above the survey line

Minor connectors

Refer to case 10.1

Hetentive arms

Options for retentive arms on the second premo-
lars are discussed in case 10.1. Retentive arms
placed on anterior abutments would tend to en-
gage the teeth dunng tissueward movement of the
distal extension bases; thus, if used, they should
be flexible and engage minimal undercuts.

If the anterior abutments are periodontally com-
promised, and if the support provided by the an-
terior residual ndge s poor, the RPD should be
viewed as possessing both anteror and postenor
extension areas. Because the clasps cannot re-
lease with both types of movement, all retentive
arms should be flexible and engage mimnimal under-
cuts. As an alternative, cast (rigid) arms may be
placed above the height of contour to improve brac-
ing action. The prosthesis is essentially a complete
denture with the remaining teeth providing some
vertical and honzontal stabilization. Muscular action
by the patient must provide the majority of reten-
tion for the RPD.

Denture base retentive elements/replacement
teeth

Denture teeth attached via retentive network and
denture base will aimost always be used.

Case 10.40

Fig. 10.40-1

The postenor abutments for case 10.40 are the
same as those for case 10.5. However, the ante-
nor modification space is so large that the RPD
should be viewed as having both antenor and pos-
terior extension areas. Refer to case 10.39 for a
discussion of possible vanations when both ante-
ror and postenor extension areas are present.
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Case 10.41 Case 1042

Fig. 10.41-1 Fig. 10.42-1
For design concepts and vanations, refer to case For design concepts and vanations, refer to case
10.24 for the anterior segment and case 10.14 for 10.17 for the anterior segment and case 10.14 for
the remainder of the design. the remainder of the design.
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Case 10.44

Case 10.43

Fig. 10.43-1

Case 10.44

For design concepts and vanations, refer to case
10.34 for the antenor segment and case 10.14 for
the remainder of the design.

Fig. 10.44-1

For design concepts and vanations, refer to case
10.20 for the anterior segment and case 10.16 for
the remainder of the design. Because of the num-
ber and distribution of the remamning teeth, a com-
plete overdenture should be considered unless the
periodontal support is good or the RPD is consid-
ered transitional and fabncated to facilitate patient
adaptation to a removable prosthesis.
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Case 10.45

Fig. 10.45-1

The design for case 10.45 is a combination of case 10.14 posteriorly and case 10.39 anteriorly. Because of
the number and distribution of the remaining teeth, a complete overdenture should be considered unless
the penodontal support is good or the appliance i1s considered transitional and fabricated to facilitate patient

adaptation to a removable prosthesis.
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Chapter 11
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in our study of 3,000 partially edentulous mandibular arches for which removable partial
dentures were fabricated, approximately 25% were Class |l. Considering frequency of
occurrence, the 43 cases and their variations discussed in chapter 11 cover over 98% of these
partially edentulous arches (or their mirror images).

Because a distal extension RPD 15 seldom fabricated to replace second or third molars, only
those situations where at least all the molars are missing will be considered.

Case reference guide

Without modification space

With posterior modification spacel(s) only
Modification space on extension side only
Madification space on tooth-supported side only
Single modification space
One tooth missing
Two teeth missing
Three teeth missing
Four teeth missing
Two modification spaces
Modification spaces on extension and tooth-supported sides

With anterior modification space(s) only
Single anterior modification space

One tooth in space

Two teeth in space

Three teeth in space

Four teeth in space

Five teeth in space

Six teeth in space
Two antenor modification spaces

With anterior and posterior modifications spaces

11110113

11.4

115w 118
119w 11.11
11.12 10 1113
11.14

11.15 10 11.17
11.18

11.19 t0 11.24
112510 11.29
11.30 10 11.33
11.34t0 11.36
113710 11.38
11.39

11.40 t0 11.42

11.43
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Case 11.1

Rests

On the extension side, rest location on the termi-
nal (pnmary) abutment depends on the clasp as-
sembly selected. Refer to case 10.1 for vanations.

The rest on the night first premolar is not abso-
lutely essential because the antenor rest on the
tooth-supported side will provide adeguate indirect
retention.

Fig. 11.1-1
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Fig. 11.1-2 On the tooth-supported side, the rest and
cormesponding embrasure clasp may be placed on the
first molar (4), second molar (B), or second premolar (C),
depending on the location of an undercut for the clasp
tip and on the presence of occlusal interferences. (See
also “"Retentive arms,” below )

Fig. 11.1-3 A double rest for an embrasure clasp is not
usually necessary. but may be selected if there is dan-
ger of interproxamal food impaction and if the occlusion
permits.



Case 11.1

Guide plates

Refer to case 10.1 for design concepts. The only
guide plate will be located on the distal aspect of
the mandibular nght second premolar. It will not
determine a distinct path of insertion/dislodge-
ment,

Major connector

Refer to case 10.1 for a discussion of options and
design concepls.

If the premolars on the tooth-supported side tilt
lingually, they may be plated to avoid creation of a
space betwéen the superior border of the major
connector and the medial aspect of the alveolar
ndge. Ordinanly, the terminal abutment on the ex-
tension side should not be plated. When it is, the
metal must end exactly at the survey hne. If the
plating ends above the height of contour, it will
preempt the planned mesial rest and alter the me-
chanics of the clasp assembly. If it ends below the
height of contour, a space will be created be-
tween the major connector and the teeth.

Minor connectors
Refer to case 10.1.

Retentive arms

Case 10.1 discusses clasping options for the ex-
tension side. Retention for the tooth-supported
side 15 discussed below.

Fig. 11.1-4 On the tooth-supported side, the embra-
sure clasp may engage a distobuccal or distolingual un-
dercut on the first molar, second molar, or second pre-
molar (see Fig. 11.1-2). The antenor retentive arm (AR)
would be in front of the axis of rotation and must there-
fore be flexible (wrought wire). However, because there
5 seldom sufficient space for a wrought wire clasp, the
antenior component of the embrasure clasp 5 usually
omitted., Cast antenor arms may be used, but because
of their ngqudity they should be placed above the height
of contour and should function for bracing only

Denture base retentive elements/replacement
teath

Refer to case 10.1.
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Case 11.2 Case 11.3

Fig. 11.2-1 Fig. 11.3-1
For design concepts and vanations, refer to case For design concepts and variations, refer to case
10.2 for the extension side and case 11.1 for the 10.3 for the extension side and case 11.1 for the
tooth-supported side. tooth-supported side
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Case 115

Case 11.4

Fig. 11.4-1

For design concepts and vanations. refer to case
10.13 for the extension side and case 11.1 for the
tooth-supported side.

Case 11.b

If the extension side vanes from that shown, refer
to cases 11.1 to 11.4 for the correct configuration.

For design concepts on the extension side, refer
to cases 11.1 to 11.4. Options related to the tooth-
supported side are discussed below.
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Rests

Because of the long span from the left first molar
to the nght canine, a rest would usually be placed
in the mesial fossa of the left first premolar. This
rest would also function as an indirect retainer;
therefore, the rest on the night canine could be
omitted. The distal rest on the first molar could
also be deleted if occlusion interfered with its
placement. The rests on the third molar and first
premolar would still provide vertical stops for the
tooth-supported segment.

Guide plates

Theoretically, the multiple guide surface—guide
plate contacts determine a distinct path of inser-
tion/dislodgement, and the l-bar on the extension
side could be placed at the greatest mesiodistal
curvature of the facial surface. However, place-
ment of the retentive tip slightly in front of the
greatest curvature i1s still recommended, because
it provides protection against excessive blockout or
excessive reduction of the guide plates during fin-
ishing procedures.

Major connector

Refer to case 11.1.

Minor connectors

Refer to case 11.1.

Retentive arms

Because the clasp tip on the first molar is located
in front of the axis of rotation, it should be made
of wrought wire to increase flexibility. Cast arms
may be selected if they are placed above the
height of contour and used only for bracing.

If the most posterior abutment has an accessible
distobuccal or distolingual undercut, a circumfer-
ential clasp assembly is preferred. However, me-
siolingual dnifting 1s commoen, and options utilizing
mesiolingual undercuts must be considered.
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Fig. 11.5-2 If the only available undercut is located on
the mesiolingual surface, an -bar emanating from the
inferior border of the major connector is the relentive
arm of choice. It 15 very important that the |-bar be
placed near the mesiolingual line angle so that the ong-
nating portion of the arm will not stand out medially in
the floor of the mouth. A buccal bracing arm may be
used with the ngual |-bar.

) 8

Fig. 11.5-3a When the postenor abutment tilts lin-
gually, retentive arm position can be improved by recon-
touring—removing the shaded area. The height of con-
tour can be lowered from the dashed line to the dotted

E e

Fig. 11.5-3b The originating portion of a circumferential
clasp can be moved gingivally.




Case 116

(= 53

Fig. 11.5-3c The bp of a meswohngual Hbar can be re-
located so that the body of the arm will be closer to the
approximating soft tissues

Fig. 11.5-4 A nng clasp may be selected if the only
available undercut 15 located on the mesiolingual surface
and a large tissue undercut precludes the use of an |-bar
This clasp should have an awaliary distal rest and & buc-
cal reinforcing strut. This retainer should be considered
last because of inherent hygiene problems.

Denture base retentive elements/replacement
teeth

The left molar is usually replaced by a tube tooth
or cast entirely of metal as part of the framework.
The all-metal tooth is particularly useful when the
antenor-posterior or vertical space is reduced.

Case 11.6

It the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.6-1

For design concepts and vanations on the exien-
sion side, refer to cases 11.1 10 11.4. Options re-
lated to the tooth-supported side are discussed
below.
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Rests

Although the rest on the left second premolar
would function as an indirect retainer, it is very
close to a line connecting the retentive tips on the
left molar and night premolar, and thus would not
be particularly effective. It is probably best to
achieve additional indirect retention with a mesial
rest on the nght first premolar.

If occlusion interferes with placement of the dis-
tal rest on the left second premolar, it can be
moved forward to the mesial or distal fossa of the
first premolar. If it 15 moved to the first premolar,
its effectiveness as an indirect retainer improves,
and the indirect retainer on the nght first premoiar
can be deleted.

Guide plates

Refer to cases 115 and 11.1.

Major connector
Hefer to case 11.1.

Retentive arms

Clasping options for the second molar are essen-
tially the same as those for the third molar in
case 11.5.

Because the second premolar lies in front of the
axis of rotation, a retentive arm, 1if used, should
either be flexible or function for bracing only.

Figs. 11.6-3a 1o ¢ Hetentive arm options for the pre-
maolar on the tooth-supported side

Fig. 11.6-3a Wrought wire circumferential clasp into
mesiofacial undercut.

Fig. 11.6-2 As shown in Fig. 11.6-1, the major connec-
tor should almost always extend to the postenor abut-
ment on the tooth-supported side. If the prognosis of the
tooth is highly questionable, however, a firish line may
be placed at the antenor end of the tooth-supported
space. Although the design is not considered as hy-
gienic, it does allow for subsequent conversion to a dis-
tal extension area,
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Fig. 11.6-3b |-bar into mesofacial or midfacial undercut.



Case 11.7

Fig. 11.6-3¢ Modified T-bar into distofacial undercut. If
a bar clasp 15 selected, it should be long, tapered. and
flexible, or engage a minimal undercut

Denture base retentive elements/replacement
teeth

The first molar can be replaced with either a tube
tooth or an all-metal tooth. Restricted vertical
space or antenor-postenor space would tend 1o fa-
vor an all-metal replacement

Case 11.7

B —

if the extension side vanes from that shown, refer
o cases 11.2 to 11.4 for the correct configuration

Fig. 11.7-1

For design concepts and variations on the exten-
sion side, refer to cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are discussed
below.

Rests

If occlusal interferences exist, the rest on the left
first premolar could be moved to the mesial fossa
or to the canine. If it is moved antenorly, the ind:-
rect retainer on the nght first premolar could prob-
ably be deleted.

Guide plates
Refer to cases 11.5and 11.1

Major connector

Hefer to cases 116 and 11.1

Minor connectors

Refer to case 11.1
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Retentive arms

Clasping options for the first molar of case 11.7 are
essentially the same as those for the third molar of
case 11.5. Clasping options for the first premolar
of case 11.7 are the same as those for the second
premolar in case 11.6.

Denture base retentive elements/replacement
teeth

Because of esthetic considerations, the second
premolar is usually replaced by a tube tooth or a
heat-cured or light-activated facing.

Case 11.8

Fig. 11.8-1

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.
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For design concepts and vanatons on the exten-
sion side, refer to cases 11.1 to 11.4. Options
related to the tooth-supported side are dis-
cussed below.

Rests

The rest on the mesio-occlusal aspect of the left
second premolar could be omitted if occlusal inter-
ferences exist. Rests on the molar and canine
would provide vertical stops for the tooth-sup-
ported segment. Vanations in rest seats and rests
for the canine are discussed in case 10.3. The rest
on the right first premolar could be deleted be-
cause the rest on the left canine would act as an
adequate indirect retainer.

A circumferential clasp assembly may be placed
on the left second premolar instead of on the first
molar. Some decrease in stability may occur with
this design. When the clasp assembly is moved
forward, the rest on the canine is a less effective
indirect retainer, and the indirect retainer on the
rnight first premolar should probably be included.

Guide plates

Refer 1o cases 11.5and 11.1.



Case 119

Major connector
Refer to cases 11.6and 11.1.

Minor connectors

Refer to case 11.1.

Retentive arms

The clasping options for the left first molar are the
same as those described for case 11.1. A wrought
wire circumferential clasp placed into a mesiofacial
undercut could be used on the canine. Because
the first premolar is missing, there is adequate
space for passage of the arm from the lingual 1o
the buccal surface. However, with only one tooth
missing, clasping the canine is probably neither
necessary nor desirable, particularly smnce this
could sacnifice esthetics

A circumnferential clasp assembly with the reten-
tive arm into either a distofacial or distolingual un-
dercut may be used on the second premolar and
the clasp assembly deleted from the first molar
Some stability may be lost with this design.

Denture base retentive elements/replacement
teeth

Because of esthetic considerations, the first pre-
molar is almost always replaced by a tube tooth or
a heat-cured or light-activated resin facing.

Case 11.9

if the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.9-1

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are discussed
below.
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Rests

The rest on the right first premolar can be elimi-
nated since the rest on the left second premolar
would provide adequate indirect retention.

Guide plates
Refer to cases 11.5and 11.1.

Major connector
Reter to cases 11.6and 11.1.

Minor connectors
Refer to case 11.1.

Retentive arms

Clasping considerations for the left third molar are
the same as those described in case 11.5. Clasping
considerations for the left second premolar are the
same as those described in case 11.6.

Denture base retentive elements’replacement
teath

Artificial teeth attached by retentive network and
denture base are almost always used. A metal
base may be considered if the vertical space is im-
ited. However, since relining is almost IMpossi-
bie, the residual ridge must be well-healed.
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Case 11.10

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.10-1

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are discussed
below.



Case 11.11

Rests

The rest on the left first premolar could be moved
to the mesial fossa if the opposing occlusion pre-
vents placement in the distal fossa.

The rest on the night first premolar could be
omitted because the rest on the left first premolar
would provide adequate indirect retention.

Guide plates

Refer to cases 11.5and 11.1.

Major connector

Refer to cases 11.6and 11.1.

Minor connectors
Refer to case 11.1.

Retentive arms

Clasping considerations for the left second molar
are the same as those in case 11.5. Clasping con-
siderations for the left first premolar are the same
as those for the second premolar in case 11.6.

Denture base retentive elements/replacement
teath

Refer to case 11.9.

Case 11.11

If the extension side varies from that shown, refer
to cases 11.1 1o 11.4 for the correct configuration

Fig. 11.11-1

For design concepts and variations on the exten-
sion side, refer 1o cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are discussed
below.
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Rests

The indirect retainer on the nght side 15 not abso-
lutely essential, because the rest on the left ca-
rmne will provide adequate indirect retention,

Refer to case 11.8 for discussion of the canine
rest seat and rest.

Guide plates
Refer to cases 11.5and 11.1.

Major connector

Hefer to case 11.1.

Minor connectors

Refer to case 11.1

Retentive arms

Clasping considerations for the left first molar are
the same as those for the third molar in case 11.5.

With a two-tcoth edentulous space, a clasp
would usually be placed on the canine unless con-
traindicated by esthetic considerations. A wrought
wire arm into a mesiofacial undercut would be
most common. However, long, tapered, flexible
bar clasps may be used to engage midfacial (|-bar)
or distofacial (modified T-bar) undercuts. Refer to
case 10.3 for ilustrations and further discussion of
clasping vanations for the canine.

Denture base retentive elements/replacement
teeth

Refer to case 11.9
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Case 11.12

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.121

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are described
below.



Case 11.13

Rests

The rest on the left first premolar may be moved
to the mesial fossa if the opposing occlusion pre-
vents placement in the distal fossa. The rest on the
right first premolar is not essential, because the
rest on the left first premolar will act as an ade-

quate indirect retainer.

Guide plates
Refer to cases 11.5 and 11.1.

Major connector
Refer to cases 11.6 and 11.1.

Minor connectors

Refer to case 11.1.

Retentive arms

Clasping considerations for the molar are the same
as those for case 11.5. Clasping considerations for
the first premolar are the same as those for the
second premolar in case 11.6.

Denture base retentive elements/replacement
teeth

Refer to case 11.9.

Case 11.13

If the extension side vanes from that shown, refer
to cases 11.1 to 11.4 for the correct configuration.

Fig. 11.13-1

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options re-
lated to the tooth-supported side are descnbed
below.
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Rests

For vanations in the canine rests refer to case 10.3.

Guide plates
Refer to cases 11.5 and 11.1.

Major connector

Refer to cases 11.6 and 11.1.

Minor connectors

Hefer to case 11.1.

Retentive arms

Clasping considerations for the second molar are
the same as those for the third molar in case 11.5.
With the size of the edentulous tooth-supported
space. a retentive arm would almost always be
used on the canine. Refer to case 11.11 for op-
1ons

Denture base retentive elements/replacement
teeth

Refer to case 11.9.
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Case 11.14

If the extension side varies from that shown, refer
to cases 11.1 to 11.4 for the correct configuration.

Fig. 11.14-1

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options for
the tooth-supported side are essentially the same
as those for case 11.13.



Case 11.15

Case 11.15

if the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.15-1

For design concepts and variations on the exten-
sion side, refer to cases 11.1 to 11.4. Options for
the tooth-supported side are discussed below.

Rests

One of the rests on the left second premolar could
be deleted if occlusal interferences exist. The rest
on the right first premolar could be deleted be-
cause the canine rest on the left provides adequate
indirect retention. For vanations in the canine rest
refer to case 11.8.

Guide plates
Refer to cases 11.5and 11.1.

Major connector

Refer to cases 11.6 and 11.1. The left second pre-
molar should be plated if the mesiodistal width of
the opening is less than 4 mm or if the tooth ex-
hibits hinguoversion.

Minor connectors
Refer to case 11.1.

Retentive arms

Clasping considerations for the molar are the same
as those for case 11.5. Clasping considerations for
the premolar are the same as those for case 116
A retentive arm may be placed on the camine rather
than the first premolar. If this option 15 selected,
refer to case 11.11.

Denture base retentive elements/replacement
teeth

Reter to case 11.9.
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Case 11.16

if the extension side varies from that shown, reter
to cases 11.2 to 11.4 for the correct configuration,

Fig. 11.16-1

For design concepts and vanations on the exten-
sion side, refer to cases 11.1 to 11.4, Options for
the tooth-supported side are discussed below.
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Rests

One of the rests on the left first molar can be de-
leted if occlusal interferences exist. For vanations
in the canine rest refer to case 11.8. The rest on
the nght first premolar is not absolutely essential,
because the rest on the left canine functions as an
adequate indirect retainer.

Guide plates

Refer to cases 11.5and 11.1.

Major connector

Refer to case 11.1.

Minor connectors

Refer to case 11.1.

Retentive arms

For vanations in clasping for the third molar refer
1o case 11.5. Clasping of the canine (refer 10 case
11.11) s advisable unless contraindicated by es-
thetic demands; in this case a wrought wire clasp
should be placed on the first molar. It would usu-
ally onginate from the distal aspect and engage a
mesiofacial undercut, but may ornginate from the
mesial aspect and engage a distofacial undercut.

Denture base retentive elements/replacement
teeth

Refer to case 11.5 for the postenor and case 11.11
for the anternior tooth-supported spaces



Case 11.17

Case 11.17

if the extension side vanes from that shown, refer
to cases 11.1 to 11.4 for the correct configuration.

Fig. 11.17-1

For design concepls and vanations on the exten-
sion side, refer to cases 11.1 to 11.4. Options for
the tooth-supported side are discussed below.

Rests

One of the rests on the left second premolar could
be deleted if occlusal interferences exist. For vana-
tions in the canine rest, refer to case 11.8. The
rest on the nght canine is not absolutely neces-
sary, because the rest on the left canine is an ad-
equate indirect retainer.

Guide plates
Refer to cases 11.5and 11.1.

Major connector
Refer to cases 11.6and 11.1.

Minor connectors

Refer to case 11.1.

Retentive arms

For clasping vanations on the molar refer to case
11.5. For clasping variations on the premolar refer
to case 11.6. A retentive arm can be placed on the
canine instead of the premolar if esthetic demands
allow. For clasping variations on the canine refer to
case 11.11,

Denture base retentive elements/replacement
teeth

With two single-tooth modification spaces, tube
teeth would usually be selected. An all-rmetal tooth
could be used to replace the molar and would be
particularly indicated if vertical or antenor-postenor
space 15 imited.
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Case 11.18 Case 11.19

If the first premolar 15 the only postenor tooth pres-
ent on the extension side, refer to case 11.2.

Fig. 11.18-1

For design concepts and varnations, refer to case Fig. 11.191
11.4 for the extension side and case 11.10 for the
tooth-supported side.

The design for case 11.19 is essentially the same
as that for case 11.1 with a single-tooth anternor
modification space. Changes associated with the
modification space are considered below. Refer to
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LCase 11.20

case 11.1 for discussion of other aspects of the
design.

Rests

A rest may be placed on the lateral incisor if it pos-
sesses good bone support and a prominent cin-
gulum. If these attributes are not present, linguo-
plating should be used. A rest should be placed at
least on the left camine and the rest on the left pre-
molar can be omitted. If possible, a rest seat
should be prepared on the lateral incisor.

Guide plates

Refer to case 11.1. The gude plate on the lateral
incisor must be located on the linguoproximal sur-
face so that it will not be visible from the labial
aspect or interfere with positioning of the replace-
ment tooth.

Major connector

A linguoplate should be selected it the incisors are
penodontally weakened and in danger of being lost
in the near future.

Retentive arms

The options for clasp assemblies are the same as
those for case 11.1. Clasps on the lateral incisor
and first premolar would be unesthetic and lie in
front of the axis of rotation; they are rarely, if
ever, indicated.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabricated facing, tube tooth, or a custom
heat-cured or light-activated resin replacement is
almost always used.

Case 11.20

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.20-1

The design for case 11.20 is essentially the same
as that for case 11.1 with a single-tooth anterior
modification space. Changes associated with the
modification space are considered below. Refer to
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case 11.1 for discussion of other aspects of the
design

Rests

A rest may be placed on the central incisor if it
possesses good bone support and a prominent cin-
gulum. If these attnbutes are not present, linguo-
plating should be used. Rests should be placed at
least on the canines; the rests on the premolar can
be omitted. If possible, a rest seat should be pre-
pared on the central incisor.

Guide plates

The anterior guide plates must be located on the
inguoprosamal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posk
tioning of the replacement tooth

Major connector

A linguoplate should be selected if the incisors are
penodontally weakened and in danger of being lost
in the near future.

Hetentive arms

The options for clasp assemblies are the same as
those for case 11.1. Clasps on the antenor teeth
would be unesthetic and e in front of the axis of
rotation, and so are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

Refer 1o case 11.19
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Case 11.21

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.21-1

The design for case 11.21 is essentially the same
as that for case 11.1 with a single-tooth anterior
modification space. Changes associated with the
modification space are considered below. Refer to



Case 11.22

case 11.1 for discussion of other aspects of the
design

Rests

Hest seats and rests may be placed on the incisors
adjacent to the modification space if the teeth are
penodontally sound and exhibit prominent cinguh.
The rests on the first premolars are not absolutely
necessary. because the antenor rests will provide
adequate indirect retention. If the remaining inci-
sors exhibit significant bone loss, linguoplating
should be used. Rest seats and rests should be
placed at least on the canines. Then, rests on the
first premolar would be unnecessary uniess ade-
quate rest seats could not be prepared on the ca-
nines

Guide plates

Refer to case 11.20.

Major connector

A linguoplate should be selected if the remaining
incisors are penodontally weakened and in danger
of being lost in the near future

Retentive arms

Refer to case 11.20.

Denture base retentive elements/replacement
teeth

Hefer to case 11.19.

Case 11.22

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.22-1

Considerations for the design of case 11.22 are es-
sentially the same as those for case 11.21
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Case 11.23

If the extension side vanes from that shown, refer
1o cases 11.2 to 11.4 for the correct configuration.

Fig. 11.23-1

The design for case 11.23 1s essentially the same
as that for case 11.1 with a single-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to
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case 11.1 for discussion of the other aspects of
the design.

Rests

A rest seat and rest may be placed on the central
incisor if it has good bone support and a prominent
cingulum. The rest on the nght first premolar is not
absolutely necessary, because the antenor rests
will provide adequate indirect retention. If the re-
maiming ncisors exhibit significant bone loss, lin-
guoplating should be used. Rest seats and rests
should be placed at least on the camnes. Then,
rests on the first premolars would be unnecessary
unless adequate rest seats could not be prepared
on the canines.

Guide plates

The anterior guide plates must be located on the
linguoproximal surfaces so that they will not be wvis-
ible from the labial aspect or interfere with posi-
tioning of the replacement tooth

Major connector

A linguoplate should be selected if the incisors are
penodontally weakened and in danger of being lost
in the near future

Retentive arms

Hefer to case 11.20

Denture base retentive elements/replacement
teeth

Refer 1o case 11.19



Case 11.24

Case 11.24

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.24-1

The design for case 11.24 is essentially the same
as that for case 11.1 with a single-tooth antenior

modification space. Changes associated with the
modification space are considered below. Refer to

case 11.1 for discussion of other aspects of the
design.

Rests

A rest seat and rest may be placed on the lateral
incisor if it possesses good bone support and a
promunent cingulum. The rest on the nght first pre-
molar 1s not absolutely essential, because the an-
tenor rests will provide adequate indirect retention.
If the incisars exhibit significant bone loss, linguo-
plating should be used. A rest seat and rest should
be placed at least on the nght canine. A rest on the
nght first premolar would be unnecessary unless
an adequate rest seat could not be prepared on the
canine.

Guide plates

Refer to case 11.19

Major connector

A linguoplate should be selected if the incisors are
periodontally weakened and in danger of being lost
in the near future.

Retentive arms

Refer 1o case 11.19,

Denture base retentive elements/replacement
teeth

Refer to case 11.19.
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Case 11.25

if only the first premolar 1s present on the exten-
sion side, refer 1o case 11.2.

Fig. 11.25-1

The design for case 11.25 i1s essentially the same
as that for case 11.1 with a two-tooth antenor
maodification space. Changes associated with the
modification space are considered below. RHefer to
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case 11.1 for a discussion of the other aspects of
the design

Rests

With two antenor teeth in the modification space
(and particularly with the canine missing), linguo-
plating would almost always be used. A rest seat
should be prepared at least on the central incisor
In the rare instance when the central incisor has
exceptionally good bone support and a prominent
cingulum, a rest seat and rest may be placed on it
and inguoplating avoided

Guide plates

The guide plate on the central incisor must be lo-
cated on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Major connector

Linguoplating of the remaining antenor teeth would
almost always be used.

Retentive arms

The options for clasp assemblies are the same as
those for case 11.1. Clasps on the central incisor
and first premolar would be unesthetic and he In
front of the axis of rotation; they are rarely, if
ever, indicated.

Denture base retentive elements/replacement
teeth

The two missing teeth are most commonly re-
placed by denture teeth via retentive network and
denture base. However, if the residual ndge is
well-healed and exhibits [ittle resorption, and if the
width of the space is appropnate for the missing
teeth, acceptable alternatives are facings., tube
teeth, or heat-cured or light-activaled resin re-
placements.



Case 11,26

Case 11.26

It the extension side varies from that shown. refer
to cases 11.2 to 11.4 for the correct configuration,

Fig. 11.26-1

The design for case 11.26 is essentially the same
as that for case 11.1 with a two-tooth anterior
modification space. Changes associated with the
modification space are considered below. Refer to

case 11.1 for a discussion of other aspects of the
design

Rests

With two teeth in the modification space, linguo-
plating of the remaining incisors would almost al-
ways be used. If possible, a rest seat should be
placed on the central incisor. Rests on the first pre-
molars can be omitted unless it is impossible to
place adequate rest seats on the canines.

Guide plates

The anterior guide plates must be located on the
inguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement teeth

Major connector

Linguoplating of the remaining incisors would al-
most always be used

Retentive arms

The options for clasp assemblies are the same as
those for case 11.1. Clasps on the anterior teeth
would be unesthetic and lie in front of the axis of
rotation; they are rarely, if ever, indicated

Denture base retentive elements/replacement
teeth

Refer to case 11.25
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Case 11.27

Case 11.28

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration,

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.27-1

Fig. 11.28-1

Considerations for the design of case 11.27 are es-
sentially the same as those for case 11.26.
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Considerations for the design of case 11.28 are es-
sentially the same as those for case 11.26.




Case 11.30

Case 11.29 Case 11.30

It the extension side varies from that shown, refer If the second premolar on the extension side is not
to cases 11.2 to 11.4 for the correct configuration. present, refer to case 11.2 for the correct config-
uration.

Fig. 11.29-1 Fig. 11.30-1
Considerations for the design of case 11.29 are es- The design for case 11.30 is essentially the same
sentially the same as those for case 11.25. as that for case 11.1 with a three-tooth anterior

modification space. Changes associated with the
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maodification space are considered below. Refer to
case 11.1 for other aspects of the design.

Rests

With a three-tooth modification space, the remain-
ing incisors should almost always be plated. If pos-
sible. a rest seat should be prepared at least on
the central incisor. If an adequate rest seat cannot
be prepared on the canine, it should also be plated
and a rest placed on the first premolar

Guide plates

The guide plate on the central incisor must be lo-
cated on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Major connector

Linguoplating would almost always be used on the
remaining INcisors.

Retentive arms

The options for clasp assemblies are the same as
those for case 11.1. A clasp on the central incisor
would be unesthetic and lie in front of the axis of
rotation; it is rarely, if ever, indicated

Denture base retentive elements/replacement
teeth

The three missing teeth are almost always re-
placed by denture teeth via retentive network and
denture base. In the rare instance when the resid-
ual ndge is well-healed and exhibits very little re-
sorption, and the width of the space is appropriate
for the missing teeth, acceptable alternatives are
facings. tube teeth, or heat-cured or lhght-act-
vated resin replacements.
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Case 11.31

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.31-1

The design for case 11.31 is essentally the same
as that for case 11.1 with a three-tooth anternor
modification space. Changes associated with the
modifications space are considered below. Refer




Case 11.32

o case 11.1 for a discussion of other aspects of
the design.

Rests

With a three-tooth modification space, the remain-
ing lateral incisor should be plated. When possible,
a rest seat should be prepared on the lateral inci-
sor. It adequate cingulum rest seats cannot be pre-
pared on the canines, they should also be plated,
and mesial rests placed on the first premolars.

Guide plates

The guide plates on the antenor teeth must be re-
stricted to the linguoproximal surfaces so that they
will not be wvisible from the labial aspect or interfere
with positioning the replacement teeth.

Major connector

Linguoplating should be used on the lateral incisor
and may be used on the canines

Retentive arms

The options for clasp assemblies for case 11.31
are the same as those for case 11.1. Clasps on the
canine and lateral incisor would be unesthetic and
e in front of the axis of rotation; they are rarely,
if ever, indicated.

Denture base retentive elements/replacement
teeth

Hefer to case 11.30.

Case 11.32

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.32-1

Considerations for the design of case 11.32 are es-
sentially the same as those for case 11.31,
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Case 11.33 Case 11.34

If the extension side varies from that shown, refer If only the first premolar 1s present on the exten-
to cases 11.2 to 11.4 for the comrect configuration. sion side, refer to case 11.2.

Fig. 11.33-1 Fig. 11.34-1
Considerations for the design of case 11.33 are es- The design for case 11.34 15 essentially the same
sentially the same as those for case 11.30. as that for case 11.1 with a four-tooth antenor

modification space. Changes associated with the
modification space are considered below. Refer to
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Case 11.35

case 11.1 for a discussion of other aspects of the
design.

Rests

If an adequate cingulum rest seat cannot be pre-
pared on the left canine (and if an incisal rest is
esthetically unacceptable), it should also be plated
and a mesial rest placed on the first premolar.

Guide plates

The guide plate on the mesial surface of the lateral
incisor should be located on the inguoproximal sur-
face so that it will not be visible from the labial
aspect or interfere with positioning of the replace-
ment teeth.

Major connector

Linguopiating would always be used on the lateral
incisor and may be used on the canine

Retentive arms

Clasping options are the same as for case 11.1.
Retentive arms on the lateral incisor and first pre-
molar would be unesthetic and lie in front of the
axis of rotation; they are usually omitted.

Denture base retentive elements/replacement
teeth

The four missing teeth are almost always replaced
by denture teeth via retentive network and denture
base.

Case 11.35

If the extension side varies from that shown, refer
to cases 11.2 to 11.4 for the correct configuration

Fig. 11.35-1

The design for case 11.35 is essentially the same
as that for case 11.1 with a four-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to

167



Mandibular Class Il Designs

case 11.1 for a discussion of other aspects of the
design.

Rests

If adequate cingulum rest seats cannot be pre-
pared on the canines (and if incisal rests are es-
thetically unacceptable), they should be plated and
mesial rests placed on the first premolars.

Guide plates

The guide plates on the canines must be located
on the linguoproximal surfaces so that they will not
be visible from the labial aspect or interfere with
positioning of the replacement teeth.

Major connector
Linguoplating may be used on the canines.

Retentive arms

Retentive arms on the canines would be unesthat-
ic and he in front of the axis of rotation; they are
usually omitted.

Denture base retentive elements/replacement
teeth

Refer to case 11.34.
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Case 11.36

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration.

Fig. 11.36-1

Considerations for the design of case 11.36 are es-
sentially the same as those for case 11.34.



Case 11.37

Case 11.37

If the extension side varies from that shown, refer
to cases 11.3 1o 11.4 for the correct configuration

Fg. 11.37

The design for case 11.37 1s essentially the same
as that for case 11.1 with a five-tooth antenor mod-
ification space. Changes associated with the mod-
ification space are considered below. Refer to case
11.1 for discussion of other aspects of the design.

Rests

It an adequate cingulum rest seat cannot be pre-
pared on the left canine., an incisal rest may be
used. If esthetic considerations preclude the use of
an incisal rest, the canine should be plated and a
mesial rest placed on the first premoiar.

Guide plates

The mesial guide plate on the canine must be lo-
cated on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the replacement teeth,

Major connector
Linguoplating may be used on the left canine.

Retentive arms

Retentive arms on the left canine and nght first
premolar are not usually necessary. If retainers are
desired, they should be long, tapered, and flex:-
ble bar clasps emanating from the modification
space. Wrought wire circumferential clasps would
originate high on the mesial surfaces of the abut-
ments, they would be esthetically objectionable.

Denture base retentive elements/replacement
teeth

Denture teeth attached wia retentive network and
denture base would almost always be used.
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Case 11.38 Case 11.39

If the extension side vanes from that shown, refer if both premolars are present on the exlension
to cases 11.2 to 11.4 for the correct confguration. side, refer to case 11.1 for the correct configura-
tion.

Fig. 11.38-1 Fig. 11.39-1
Considerations for the design of case 11.38 are es- The design for case 11.39 is essentially the same
sentially the same as those for case 11.37. as that for case 11.2 with a six-tooth anterior mod-

ification space. However, with both canines miss-
ing, the modification space could be considered an
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antenor extension. The dualextension areas and
their effect on the design are the major points of
discussion for this case.

Because no clasp can release during tissueward
movement of both the antenor and postenor exten-
sion areas, the |-bar on the right first premolar has
the potential for creating torquing forces. As de-
signed in Fig. 11.39-1, the l-bar would engage the
tooth when the anterior extension was depressed
if the rest were moved to the distal, the I-bar would
engage the tooth when the distal extension was
depressed. The same would be true for the left
first premolar if a clasp were placed on it. There
are essentially three options for decreasing torqu-
ing forces. The best would seem to be retaining
the root of one of the incisors (preferably a central
incisor) for a removable partial overdenture. The
root would act as a vertical stop (rest), effectively
eliminating the antenor extension, and allowing for
normal clasping of the premolars. If a root cannot
be retained, the clasp arms utilized on the premo-
lar{s) should be long, tapered, and flexible. Or,
ngid circumferential arms may be placed above the
height of contour so that they provide for lateral
stabilization only (bracing).

Case 11.40

Case 11.40

If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration,

Fig. 11.401

The design for case 11.40 is essentially the same
as that for case 11.3 with two modification spaces.
Refer to case 11.3 for rest and clasping options on
the extension side,

The major complicating factor in the design is
the lone-standing central incisor. Quite frequently
its shape precludes preparation of an adequate rest
seat and the plating contacts an inclined plane. In
addition, the presence of the central incisor com-
plicates esthetics (both shade matching and tooth
placement) for the entire antenor segment. In the
great majority of cases it would seem advanta-
geous to provide endodontic therapy and utilize the
root of the tooth as an abutment for a removable
partial overdenture. The presence of the root
would provide an excellent vertical stop (rest) and
the absence of the crown would facilitate arrange-
ment of the replacement teeth. The design would
then represent a varation of case 11.35.
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Case 11.41 Case 11.42

If the extension side varies from that shown, refer If the extension side vanes from that shown, refer
to cases 11.2 to 11.4 for the correct configuration. to cases 11.2 to 11.4 for the correct configuration.

Flg 11.41-1 Flg. 11.42—1;
Considerations for the design of case 11.41 are es- The design for case 11.42 is essentially the same
sentially the same as those for case 11.40. If the as that of case 11.1 with two single-tooth anterior
central incisor is used as an abutment for a remov- modification spaces. Changes associated with the

able partial overdenture, the design becomes the modification spaces are considered below. Refer
same as for case 11.35.
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Case 11.43

to case 11.1 for discussion of other aspects of the
design.

Rests

If possible, rest seats should be prepared (beneath
the plating) on the central incisors. If adequate rest
seats cannot be prepared on the canines, they
should be plated and mesial rests placed on the
first premolars. If the central incisors exhibit signif-
icant loss of bone support, consider utilizing one
or both as abutments for a removable partial over-
denture. The design would then be the same as
that for case 11.35.

Guide plates

The antenor guide plates must be restricted to the
linguopraxamal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi
noning of the replacement teeth.

Major connector

Linguoplating should be used on the central inci-
sors and may be used on the canines.

Retentive arms

Retentive arms on the central incisors and canines
would be unesthetic and lie in front of the axis of
rotation; they are rarely, if ever, indicated.

Replacement teeth

The lateral incisors would usually be replaced by
tube teeth or by custom heat-cured or light-acti-
vated resin facings

Case 11.43

Fig. 11.43-1

Case 11.43 is one of a large number of possible
Class Il arch forms with both antenor and posternior
modification spaces. In order 10 arnive at the appro-
pnate design, it will be necessary to integrate seg-
ments of two or more other designs. The exten-
sion area and antenor modification space(s) should
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usually be considered together, and the postenor
modification space should be considered as a sep-
arate entity. By consulting the case reference
guide at the front of the chapter and examining the
partially edentulous arches, it is evident that the
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design for case 11.43 is a combination of those for
cases 11.10 and 11.35. If only one premolar were
present on the extension side, the design for case
11.2 would be substituted for case 11.1 in that
area.



Chapter 12

Mandibular Class Il Designs

In our study of 3,000 partially edentulous mandibular arches for which removable partial
dentures were fabnicated, slightly less than 25% were Class Ill. There were 165 different
arrangements of missing teeth, and the potential for vanations is much greater. Discussion of
each possible variation is not practical and, fortunately, not necessary. Because tooth-
supported RPDs exhibit no functional motion, the designs are much less complicated and
generally follow a fairly straightforward set of guidelines. Conseguently, designs for partially
edentulous arches not covered can be developed rather easily by extrapolating from or
combining the examples presented.

Case reference guide
Without modification space
Two teeth in edentulous space 12110123
Three teeth in edentulous space 124 10 125
Four teeth in edentulous space 12.6
With posterior modification space only
With posterior space on the same side of the arch 12.7 10 12.10
With postenor space on the opposite side of the arch
One tooth in the space 121110 12.14
More than one tooth in the space 12.15
With anterior modification space only
One tooth in space 12.16
Two teeth in space 12.17 t0 12.19
Three teeth in space 12.20
Four teeth in space 12.21
Five teeth in space 12.22
Six teeth in space 12.23
With anterior and posterior modification spaces 12.24
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Mandibular Class Il Designs

Case 12.1

Fig. 12.1-1

Rests

Rests for Class Ill APDs are normally located im-
mediately adjacent to the edentulous spaces. How-
ever, if occlusal mterference or periodontal in-
volvement preclude “normal” placement, rest
seats and rests may be relocated as long as the
edentulous space lies between the two rest areas.
For example, in Fig. 12.1-1, the distal rest on the
right second premolar can be omitted if there 15 a
problem with occlusal interference. The mes:al rest
on the first premolar would provide adequate ver-
tical support at the antenor end of the tooth-sup-
ported segment.

There is no axis of rotation in tooth-supported
RPDs: thus indirect retainers are nol necessary
However, auxiliary rests (those on the premolars
in Fig. 12.1-1) may be needed 1o prevent down-
ward movermnent of the anterior portion of the ma-
jor connector—if the arch form is long and narrow
or if the slope of the tissues lingual to the antenor
teeth is horizontal rather than vertical. The awhary
rest can be omitted if the lingual tissue slope is
vertical and if the arch form 1s wide and short in an
antenor-posterior dimension.

The rest on the rnight molar may extend to the
central fossa. This configuration is especially inde-
cated when the tooth exhibits mesial inchination.
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Fig. 12.1-2 The embrasure clasp assembly on the left
side may be located at the second premolar/first molar
(4, first molarisecond molar (B), or first premolar/second
premolar (C), depending on occlusion and the location of
usable undercuts. The vanation has very Iittle effect on
the stability of the RPD. if the first premolar/second pre-
molar site is selected, the mesial rest on the first pre-
molar would almost always be omitted



Case 12.1

Guide plates

In Class Ill RPDs, the path of insertion/dislodge-
ment can be rather stnictly defined. The number,
length, and parallefism of the guide surface-guide
plate contacts all influence the degree of limitation
on the path of insertion/dislodgement.

Linguoplating. when used, may extend above
the height of contour, even on abutment teeth.
The plating will not preempt the rests (as it would
for terminal abutments on Class | or |l RPDs) be-
cause there is no functional movement of the pros-
thesis.

Major connector

The criteria for selecting a major connector are the
same as those discussed for case 10.1.

Because no functional movement occurs in
Class |l RPDs, linguoplating may extend above
the height of contour without affecting the action
of retentive arms. However, the use of pilating
should generally be limited to those areas where
(1) the depth of the lingual vestibule is less than 7
to 8 mm, (2) the width of the opening would be
less than 4 mm, (3] the premolars or molars are
tilted so far lingually that the supenor border would
stand out n the floor of the mouth, or (4) there is
the possibility that future tooth loss would neces-
sitate adding replacement teeth to the RPD.

Fig. 12.1-3 The major connector should extend to the
terminal abutment unless it is a lone-standing molar with
a poor prognosis. In this instance, a finish ine is placed
distal to the anterior abutment and the clasp assembly
on the postenor abutment is connected to the frame-
work via retentive network, The antenor (premolar) clasp
assembly should also be modified to be appropniate for
the distal extension RPD that would occur if the molar
were lost (refer to case 10.1 for clasping options).

Minor connectors

Considerations for minor connectors are the same
as those discussed in case 10.1. No special modi-
fications are necessary for Class Il RPDs.

Retentive arms

Cast clasps are almost always used for Class Il
RPDs. The exceptions are when esthetics can be
improved by placing wrought wire clasps in under-
cuts greater than 0.01 in. or when the posterior
abutment has a guestionable prognosis and the
clasp assembly on the anterior abutment must be
modified so future conversion to a distal extension
RPD is possible. For case 12.1, use of a wrought
wire retentive arm on the nght second premolar
would be recommended.

Circumferential clasps are most commonly se-
lected for tooth-supported RPDs. However, be-
cause there is no functional motion or axis of rota-
tuon, virtually any type of clasp consistent with
the location of the undercut, esthetics, and ac-
ceptable hygiene may be selected. Cast bar
clasps may be esthetically advantageous on pre-
molars or antenor teeth. Additionally, bar clasps,
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Mandibular Class Il Designs

particularly modified T-bars, may be used on pre-
molars when the undercut is located adjacent
to the edentulous space. Circumferential clasps
are contraindicated because the undercut is lo-
cated near the point of ongin of the arm.

If circumferential clasps are selected, either arm
may be retentive. The other should be reciprocat-
ing/bracing. Ideally, all retention should be on the
buccal or ngual. However, if guide surface—guide
plate contacts restrict the path of insertion/dis-
lodgement, a mixture of buccal and lingual reten-
tion 15 acceptabie.

Molars posternior to edentulous spaces often ex-
hibit migration and tilting to the degree that the
only available undercut is located on the mesiolin-
gual surface. In such cases, mesiolingual l-bars or
ring clasps may be indicated (refer to case 11.5 for
a discussion of retentive arms for mesiolingual un-
dercuts).

If embrasure clasps are used for areas where
there are not modification spaces. both antenor
and postenor cast retentive arms are normally
used. When the design 15 modified to make possi-
bie future conversion to a Class Il RPD, the ante-
nor arms may be omitted or may be removed at
the time of the conversion (the antenor arms
would lie in front of the axis of rotation in the Class
Il configuration).

Denture base retentive elements/replacement
teeth

With two postenior teeth missing, retentive net-
work, denture teeth, and denture base are most
commonly used. Metal teeth and a metal base
may be selected if vertical space is limited, if es-
thetics present no problem, and if the residual
ndge s well-healed.
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Case 12.2

Fig. 12.2-1

Design considerations for case 12.2 are essentially
the same as those for case 12.1. The fact that the
posterior abutment on the nght side is a second
molar rather than a third molar does not affect the
design.




Case 12.3

Case 12.3

Rests

Refer to case 12.1 for options on the left side. Re-
fer to case 10.3 for options on the nght canine,
and to case 12.1 for options on the nght molar.

Guide plates
Refer to case 12.1

Major connector

Design options for the major connector are essen-
tially the same as those for case 12.1. The major
connector should always extend posteriorly to the
first molar, unless the second molar is missing.

Minor connectors
Refer to case 12.1.

Rententive arms

Refer to case 12.1 for clasping options for the left
side and the right molar.

A cast circumferential clasp into a mesiofacial
undercut is usually selected for the canine. A
wrought wire circumferential clasp may be used if
esthetics is improved by placing the retentive tp in
more than a 0.01-in. undercut. Bar clasps may be
used for esthetic reasons if the onginating portion
of a circumferential clasp would be located near
the incisal edge. An I-bar 15 usually used, but a
maodified T-bar may be preferred if the undercut 1s
on the distofacial surface, because an |-bar 1s very
short and relatively inflexible. The options are sim-
ilar to those described for the canines in case
10.3. except that there is no concern for an axis
of rotation or functional motion in a tooth-sup-
ported RPD.

Denture base retentive elements/replacement
teeth

With both premolars missing, retentive network,
denture teeth, and denture base are most com-
monly used. Tube teeth or heat-cured or hight-acti-
vated resin facings may be selected if the width of
the space i1s appropnate and the residual ndge 1s
well-healed.
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Mandibular Class Ill Designs

Case 12.4

Fig. 12.4-1

Design considerations for case 12.4 are essentiaily
the same as those for case 12.1. The fact that
there 1s a three-tooth edentulous space utilizing the
first premolar instead of the second premolar as
the antenor abutment does not affect the design.
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Casel2.b

Fig. 12.5-1

Design considerations for case 12.5 are essentally
the same as those for case 12.3. The fact that
there is a three-tooth edentulous space utilizing the
second molar instead of the first molar as the pos-
tenor abutment does not affect the design.




Case 12.7

Case 12.6

cially if the long-term prognosis of the third molar
were questionable. In addition, with a four-tooth
edentulous space, retentive network, denture
teeth, and denture base would almost always be
used.

Case 12.7

Fig. 12.6-1

The design considerations for case 12.6 are essen-
tially the same as those for case 12.3. The fact that
there is a four-tooth edentulous space utilizing the
third molar instead of the first molar as the poste-
nor abutment does not appreciably alter the de-
sign. However, there would be a greater tendency
to end the major connector at the canine, espe-

Fig. 12.7-1
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Mandibular Class lll Designs

Rests

Refer to case 12.1 for the left side. On the night
side, one or both rests on the first molar can be
omitted if occlusal interferences exist and the on-
entation and prognosis of the third molar are good.
The tooth-supported segment will be adeguately
supported by the rests on the first premolar and
third molar

Guide plates

If the four guide surface—guide plate contacts are
long and parallel, the path of insertion/dislogement
will be strnictly defined, and the need for mechani-
cal retainers, particularly on the nght side, will be
munimal.

Major connector

Refer to case 12.1. Because there is no axis of ro-
tation, the nght first molar can be plated without
affecting the action of the retainers.

Minor connectors

Refer 1o case 12.1.

Retentive arms

Clasping options for the first premolar and the third
molar are the same as those descrnbed for case
124,

If the retainer on the first premolar is esthetically
objectionable, it can be omitted if a circumferential
clasp s placed into a mesiobuccal or mesiolingual
undercut on the first molar.

Denture base retentive elements/replacement
teeth

With single-tooth postenor modification spaces,
tube teeth or all-metal pontics are usually used.
The all-metal pontic would most often be selected
for the molar, and is especially indicated if the an-
tenor-postenor or vertical space 1s decreased by
drnfting or extrusion.
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Casel2.8

Fig. 12.8-1




Case 129

Rests

Refer to case 12.1 for the left side. On the right
side, one or both rests on the second premolar
may be omitted if occlusal interferences exist. Re-
fer to case 10.3 for variations in rests on the ca-
mine.

Guide plates
Refer 1o case 12.7.

Major connector

Refer to case 12.1. Linguoplating should be used
on the nght second premolar if the width of the
opening is less than 4 mm.

Minor connectors

Refer to case 12.1.

Retentive arms

If esthetics is not a problem, a clasp could be
placed on the nght camne in addibon 1o, Or n
place of, the retainer on the second premolar.
Clasping options for the canine are the same as
those discussed for case 10.3. Because there is no
axis of rotation in this case, cast clasps wouid al-
most always be used.

Denture base retention elements/replacement
teeth

Refer to case 12.7.

Case 12.9

Fig. 12.891

Design considerations for case 12.9 are essentially
the same as those for case 12.8, except the pos-
terior tooth-supported space is larger. With two
molars missing, retentive network, denture teeth,
and denture base would usually be used. The ma-
jof connector may end at the distal aspect of the
second premolar if the prognosis of the third molar
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Mandibular Class Il Designs

i5 questionable. In this instance, the circumferen-
tial clasp on the second premolar should be
wrought wire.

Casel12.10

Fig. 12.10-1

L

The design for case 12.10 is the same as that for
case 127, except that the antenor edentulous
space has two teeth missing instead of one. Refer
to case 12.3 for rest and clasp options on the ca-
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nine. Although retentive network and denture base
would usually be used with a two-tooth space,
tube teeth or custom facings may be selected if
the width of the space is appropriate and the resid-
ual ndge 15 well-healed.

Case 12.11

If the right side varies from that shown, refer to
cases 12.1 to 12.10 for the correct configuration.

Fig. 12.11-1




Case 1212

For design concepts and variations on the nght
side, refer to cases 12.1 to 12.10. Options related
to the left-side modification space are discussed
below.

Rests

An auxihary rest should be placed on the left first
premolar because of the long span of the major
connector between the rests on the left first molar
and the nght first or second premolars.

If occlusal interferences exist, the rest on the
left first molar can be omitted, if the rest on the
first premolar is present.

Guide plates
Reter to case 12.1.

Major connector
Refer to case 12.1.

Minor connectors

Refer to case 12.1.

Retentive arms

Clasping options for the left third molar of case
12.11 are the same as those for the right third mo-
lar of case 12.1.

In the unusual situation where the only usable
undercut on the left first molar is on the distofacial
surface, a modified T-bar clasp should be used.

Denture base retentive elements/replacement
teeth

A tube tooth or all-metal pontic would almost al-
ways be used.

Case 12.12

If the nght side varies from that shown, refer to
cases 12.1 to 12.10 for the correct configuration.

Fig. 12.12-1

For design concepts and vanations on the right
side, refer to cases 12.1 1o 12.10. Options for the
left side are essentially the same as those for case
12.11. However, since the span of the major con-
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Mandibular Class Ill Designs

nector i1s shorter, the auxiiary rests on the first
premolars would only be necessary if the arch
form 15 long and tapered.

Case 12.13

if the nght side vanes from that shown, refer to
cases 12.1 to 12.10 for the correct configuration.

Fig. 12.13-1
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For design concepts and variations for the nght
side, refer 1o cases 12.1 to 12.10. Options related
to the left-side modification space are discussed
below.

Rests

The rest on the first premolar may be moved to the
mesial if the occlusion interferes with placement
on the distal. The first premolar should then be
plated if the opening between the minor connec-
tors is less than 4 mm.

Guide plates
Refer 1o case 12.1.

Major connector

Refer to case 12.1.

Minor connectors

Refer to case 12.1.

Retentive arms

Clasping options for the left first molar are the
same as those for the nght third molar of case
12.1. Clasping options for the left first premolar are
the same as those for the nght second premolar of
case 12.1.

Denture base retentive elements/replacement
teeth

A tube tooth or heatcured or light-activated resin
replacement would usually be used. An all-metal
pontic can be selected when esthetics is not im-

portant.




Case 12.14

Case 12.14

If the night side varnes from that shown, refer to
cases 12.1 to 12.10 for the correct configuration.

Fig. 12.14-1

For design concepts and vanations for the nght

side, refer to cases 12.1 to 12.10. Options related
to the left-side modification space are discussed

below.

Rests

Options for the left-canine rest seat and rest are the
same as those for the nght canine of case 12.3.

Guide plates
Refer to case 12.1.

Major connector

Refer to case 12.1.

Minor connectors
Refer to case 12.1.

Retentive arms

Clasping options for the left canine are the same
as those for the right canine of case 12.3. When
the major connector 15 altered to permit later con-
version to a Class || RPD in the event that the right
postenor abutment is lost, the clasp on the left
canine should be wrought wire; after the conver-
sion, it will lie in front of the axis of rotation.

Denture base retentive elements/replacement
teeth

A tube tooth, facing. or heat-cured or light-acti-
vated resin replacement would almost always be
used.
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Mandibular Ciass Il Designs

Case 12.15 their mirror images). The sample design for case
12.15 is a composite of case 12.2 for the right side
and the mirror image of case 12.5 for the left side.

Case 12.16

Case 12.15 represents one of a mynad of possible
combinations of posterior bilateral tooth-supported
spaces. If the arch form vanes from that shown,
refer to cases 12.1 to 12.10 for nght-side configu-
rations and to the mirror images of cases 12.1 to
12.10 for left-side configurations.

If the nght posterior segment vanes from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration. Changes in the location of the ante-
‘ rior modification space have minimal effect on the

design.

Fig. 12.15-1

Designs for tooth-supported RPDs with bilateral
edentulous segments can be created by combining Fig. 12.16-1
portions of the designs for cases 12.1 to 12.10 lor
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Case 1217

Except for the use of linguoplating, the design for
case 12.16 is essentially the same as that for
case 12.5, with a single-tooth antenor modification
space. Options related to the modification space
are discussed below. For other aspects of the de-
sign, refer to cases 12.1 to 12.10.

Rests

In the design shown, a rest seat should be pre-
pared under the linguoplating at feast on the canine.
If possible, rest seats should also be prepared on
the incisors.

Guide plates

Guide plates on the antenor teeth should be lo-
cated on the linguoproximal surfaces so that they
will not be visible from the labial aspect or interfere
with positioning of the replacement tooth.

Major connector

With a single tooth in the antenor modification
space, linguoplating can often be avoided if the an-
tenor teeth exhibit good bone support and prom:-
nent cinguli for rest seats adjacent to the maodifi-
cation space.

Minor connectors

Refer to case 12.1.

Hetentive arms

Retentive arms on the antenor teeth would be
unesthetic and are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

With only one tooth in the antenor modification
space, a prefabnicated facing, tube tooth, or cus-
tom heat-cured or light-activated resin replacement
15 almost always used.

Case 12.17

If the right posterior segment varnes from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.17-1

The design for case 12.17 is essentially the same
as that for case 12.2, with a two-tooth anternior
modification space. Options related to the modifi-
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cation space are discussed below. For other as-

pects of the design, refer to cases 12.1 to 12.10.

Rests

It possible, rest seats should be prepared beneath
the plating on the remaining INCISOrs.

Guide plates

Refer to case 12.16.

Major connector

Linguoplating would almost always be used on the
remamning INcrsors.

Minor connectors

Refer 1o case 12.1.

Retentive arms

Refer to case 12.16.

Denture base retentive elements/replacement
teeth

With two or more teeth in the anterior modification
space, replacement teeth attached via retentive
network and denture base would usually be se-
lected. Commercial facings. tube teeth. or heat-
cured or light-activated resin replacements may be
used if the residual rdge is well-healed and ex-
hibits mimimal resorption.
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Case 12.18

If the right posterior segment varies from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.18-1

The design considerations for case 12.18 are es-
sentially the same as those for case 12.17. A rest
seat must be present beneath the plating on the
right canine.




Case 12.19

Case 12.19

If the nght postenor segment vanes from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.19-1

For design concepts and variations for the nght
postenor segment, refer to cases 12.1 to 12.10.
Options related 1o the antenor modification space
are discussed below.

Rests

If possible, rest seats should be prepared on the
remaining incisors. The distal rest on the nght sec-
ond premolar can be omitted when there are occlu-
sal interferences.

Guide plates

The guide plate on the central incisor should be lo-
cated on the linguoproximal surface so it will not
be wvisible from the labial aspect or interfere with
positoning of the replacement teeth.

Major connector

With a two-tooth antenor modification space, and
particularty when the canine is missing. a linguo-
plate major connector i1s preferred unless the night
central incisor exhibits exceptionally good bone
support and a prominent cingulum.

Minor connectors
Refer to case 12.1.

Retentive arms

A retentive arm on the central incisor would be
unesthetic; it is rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

Refer to case 12.17 for the anterior segment and
to case 12.7 for the posterior segment.

191



Mandibular Class lll Designs

Case 12.20

if the nght postenor segment varies from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.20-1

The design for case 12.20 is essentially the same
as that for case 12.4, with a three-tooth anterior
modification space. Design considerations for the
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modification space are the same as those for the
two-tooth space in case 12.17. Refer to cases 12.1
to 12.10 for other aspects of the design.

Rests

If occlusal interferences exist, the rest on the nght
first premolar could be moved from the distal to
mesial fossa. The canine should then be plated.

Guide plates
Refer to case 12.16.

Major connector
Refer to case 12.1.

Minor connectors

Refer to case 12.1.

Retentive arms

A retentive arm may be placed on the left canine.
A bar clasp is usually preferred because it will be
less visible. A circumferential clasp engaging a dis-
tofacial undercut would often originate near the in-
cisal edge and detract from the esthetic value of
the RPD.

Denture base retentive elements/replacement
teeth

Refer to case 12.17.



Case 12.21

Case 12.21

If the right posterior segment varies from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.21-1

The design for case 12.21 is essentially the same
as that for case 12.2, with a four-tooth anterior
modification space. Design considerations associ-

ated with the antenor modification space are dis-
cussed below. Refer to cases 12.1 1o 12.10 for
other aspects of the design.

Rests

Refer to cases 12.3 and 10.3 for options in canine
rests. If adequate cingulum rests cannot be pre-
pared, and if esthetics precludes incisal rests, the
canines may be plated and rests placed in the me-
sial fossae of the first premolars.

Guide plates
Refer to case 12.16.

Major connector

Refer to case 12.1

Minor connectors
Refer to case 12.1

Retentive arms

Refer to case 12.20. Rigid metal retention (dual
path or rotational path of insertion) should also be
considered, especially if esthetics i1s important,

Denture base retentive elements/replacement
teeth

Refer to case 12.17
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Case 12.22

If the right posterior segment varies from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.2241

With one of the canines missing, the RPD may be
considered an anterior extension, particularly if the
anterior abutments show loss of bone support,
and if the size and contour of the residual ridge is
less than ideal.
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Rests

If the RPD is considered an antenor extension, il
would be best to use a distal rest on the lone-
standing premolar. The tip of the I-bar will then re-
lease when the antenor extension moves toward
the tissue. As designed, the tip of the |-bar on the
left canine will not release during functional move-
ments of the anteror segment; the clasp arm
should be long, tapered, and flexible. If the canine
is periodontally weak, the left antenior rest can be
moved to the mesial fossa of the first premolar
Vertical stress will decrease and the l-bar will re-
lease during functional movements. If the RPD is
considered tooth supported, the anterior rest on
the right side could be placed in the mesial fossa
of the first premolar, because there is no func-
tional motion or axis of rotation in a Class Ill RPD.

Guide plates

The guide plate on the canine should be located on
the linguoproximal surface so that it will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement teeth.

Major connector

if the width of the opening lingual to the nght first
premolar is less than 4 mm, it is best to plate.
However, if the RPD is considered an antenor ex-
tension, it is best to avoid plating the premolar,
because the plating may preempt the planned dis-
tal rest during functional movements.

Minor connectors
Refer to case 12.1.

Retentive arms

If the RPD is considered an anterior extension, bar
clasps are preferred because of their capacity 10
release during functional movements. If the RPD i1s
considered tooth supported, cast circumferential
clasps could be used—however, the mesial origin
of a circumferential clasp on the canine may de-
tract from esthetics.



Case 12.23

Denture base retentive elements/replacement
teeth

Refer to case 12.17.

Case 12.23

If the nght posterior segments vary from that
shown, refer to cases 12.1 to 12.10 for the correct
configuration.

Fig. 12.23-1

With both canines missing. the RPD should be
considered an antenor extension.

Rests

Either or both of the distal rests on the second pre-
molars may be omitted if there are occlusal inter-
ferences.

Distal rests are preferred for the first premolars
because of the anterior extension area. However,
mesial rests may be used if alternate clasping Is
selected (see "Retentive arms,”” below).

Guide plates
Refer to case 12.22.

Major connector

Refer to case 12.1.

Minor connectors
Refer to case 12.1.

Retentive arms

The retentive arm on the left second premolar is
not absolutely necessary as long as a clasp is
placed on the first premolar. If esthetic demands
preclude clasping the first premolars, clasps
should be placed on both second premolars. Rigid
metal retention (rotational path or dual path of in-
sertion) may also be considered.

Clasping of the first premolars i1s designed so the
retentive tips will release during functional move-
ments of the antenor extension. If mesial rests
must be used due to occlusal interference, bar
clasps must be long. tapered and flexible, or
wrought wire circumferential clasps should be se-
lected.

Denture base retentive elements/replacement
teeth

Refer to case 12.17.
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Case 12.24

Fig. 12.24-1

Case 12.24 represents one of myriad possible
combinations of antenor plus bilateral-postenor
tooth-supported spaces. If the arch form varies
from that shown, refer 1o cases 12.1 10 12.10 for
the nght-postenor configuration to cases 12.16 to
12.23 for the anterior configuration, and to the mir-
ror images of cases 12.1 to 12.10 for the left-pos-
tenor configuration.
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The designs for RPDs with both antenior and pos-
terior modification spaces can be created by com-
bining peortions of cases 12.1 to 12.10 {or their mir-
ror images) for the posterior segments and cases
12.16 10 12.23 for the anterior segments. For ex-
ample, the design for case 12.24 1s a combination
of case 12.5 for the right-postenor segment, case
12.21 for the antenor segment, and the mirror im-
age of case 12.2 for the left-postenor segment. Mi-
nor alterations will be necessary to arrive at the
final composite design.



Chapter 13

Mandibular Class IV Designs

According to Applegate’s rules for applying the Kennedy Classification, Class IV removable par-
tial dentures cannot have modification spaces. A posterior modification space would take pre-
cedence in nomenclature, resulung in a Class |l RPD. Thus. the frequency of Class IV RPDs is
guite low. In our study of 3,000 partially edentulous mandibular arches for which removable
partial dentures were fabncated, less than 2% were truly Class IV. Considering frequency of
occurrence, the 12 cases discussed in chapter 13 cover over 95% of these partially edentulous
arches (or their mirror images). The partially edentulous arch discussed in case 13.2 comprised
almost two thirds of the total.

Case reference guide
Ssymmetrical
Two teeth in space 13.1
Four teeth in space 132
Six teeth in space 13.3
Eight teeth in space 13.4
Ten teeth in space 135
Asymmetrical
Three teeth in space 136
Four teeth in space 13.7
Five teeth in space 13.8
Six teeth in space 139
Seven teeth in space 1310
Eight teeth in space 13.11
Nine teeth in space 13.12
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Case 13.1

Fig. 13.11
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Rests

Cingulum rests may be placed on the lateral inci-
sors rather than the canines if the penodontal sup-
port is good and the lingual anatomy s appropnate
for rest preparations. Incisal rests are seldom
used, because with only a two-tooth edentulous
segment, minimal cingulum rest preparations suf-
fice. In addition, incisal rests on the lateral incisors
would compromise esthetics and could interfere
with occlusion.

Fig. 13.1-2 The embrasure clasp assemblies may be
moved one tooth forward or backward, depending on
location of the undercuts and occlusal contacts

Guide piates

Guide plates on the anterior teeth must be placed
on the linguoproximal surfaces so they will not be
visible from the labial aspect or interfera with po-
sitioning of the replacement teeth.

Major connector

A lingual bar, with or without plating on the lateral
incisors, is the preferred major connector. The in-
dications for plating the canines and premolars are
the same as those discussed for case 10.1.



Case 13.2

Minor connectors

Considerations for minor connectors are the same
as those discussed for case 10.1. There are no
special considerations for Class IV RPDs.

Retentive arms

Cast clasps are usually used for Class IV RPDs
when the edentulous segment is not so large that
the prosthesis 15 considered an anterior extension.

Circumferential (embrasure) clasps are almost al-
ways placed to provide posterior retention. Either
buccal or lingual undercuts may be used. The por-
tions of the embrasure clasps extending forward
may be omitted if there is adeguate anterior reten-
tion,

If the edentulous space is small (as in case 13.1)
anterior retention is usually omitted. When there
are proximal undercuts bordenng the edentulous
space, ngid metal retention may be used (see dual
path and rotational path, p. 70). Bar clasps on the
lateral incisors, emanating from the edentulous
area, are an acceptable alternative if the arms are
hidden by the lower lip. Circumferential clasps
would usually onginate near the incisal edges and
would be esthetically unacceptable.

Denture base retentive elements/replacement
teeth

Denture teeth attached via retentive network and
denture base, tube teeth, commercial facings, or
heat-cured or light-activated resin custom facings
are equally acceptable as replacements for the
central incisors. Denture teeth are especially ind-
cated if the residual ndge is atrophic or in the pro-
cess of recontouring, or if the width of the space
is inappropriate for the two missing teeth.

Case 13.2

Rests

Variations in the location of the embrasure clasp
assemblies are essentially the same as those for
case 13.1. However, moving the assembly for-
ward onto the premolars tends to decrease the ef-
fectiveness of the resistance to biting forces on
the antenor segment.
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Cingulum rests are selected for the canines if
the lingual anatomy is appropniate. When the slope
15 excessively steep, mesial or distal incisal rests
may be preferred. The canines should be plated
and mesial rests placed on the first premolars if
cingulum rest seats cannot be prepared and if in-
cisal rests are esthetically unacceptable.

Guide plates

Refer to case 13.1.

Major connector

Hefer to case 13.1

Minor connectors

Hefer to case 13.1

Retentive arms

The options for postenor retention are essentially
the same as those for case 13.1.

Anmteriorly, rigid metal retention (dual path or ro-
tational path) is particularly effective when the four
incisors are missing. When the arms are hidden by
the lower lip, excellent esthetics and retention can
be achieved with bar clasps. |-bars should be used
with distofacial or midfacial undercuts, whereas
modified T-bars are more appropnate if the under-
cuts are on the mesiofacial surfaces. Cast circum-
ferential clasps will provide excellent retention but
may create severe esthetic problems, particularly
if they onginate from the mesial guide plates and
engage distofacial undercuts. Esthetic problems
are decreased if the clasps pass through the em-
brasures between the first premolars and the ca-
nines and engage mesiofacial undercuts. How-
ever, this location could interfere with the op-
posing occlusion. When embrasure clasps are
used, the canines should be plated so that the
plating will act as an ongin for the retentive arms.

Denture base retentive elements/replacement
teeth

With four teeth in the edentulous segment, den-
ture teeth would usually be attached via retentive
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network and denture base. Commercial facings,
tube teeth, or heat-cured or hght-activated resin
replacements may be used if the residual ndge is
well-healed and exhibits minimal resorption.

Case 13.3

Fig. 13.3-1




Case 133

When both canines are missing, the RPD should
be considered an anterior extension. The axis of
rotation will pass through the most anterior rests,
Clasp assemblies on the anterior abutments should
be designed so that the retentive arms release
when the antenor segment moves toward the re-
sidual ndge. If this is not possible, the retentive
arms should be flexible so that they provide a de-
gree of stress relief to the abutments.

Rests

Distal rests are preferred on the premolars if infra-
bulge clasps can be used. If occlusion interferes
with placement in the distal fossae, the rests may
be moved to the mesial fossae. However, the
type of retentive arms would usually need to be
altered (see "Retentive arms.” below).

Guide plates

The principles of guide plate design are the same
as those descrnbed for the posterior abutments on
Class | RPDs (case 10.1), except they are on the
mesial surfaces instead of the distal surfaces. Be-
cause the guide plates must not bind against the
teeth dunng tissueward movement of the anterior
extention, physiologic relief at the framework try-
in is essential.

Major connector

A lingual bar is the preferred major connector, If
plating is used on the anterior abutments, it must
end exactly at the survey line so it will not preempt
the distal rests. The indications for plating are the
same as those discussed in case 10.1.

Retentive arms

Design principles for the embrasure clasps on the
postenor teeth are the same as those discussed
for case 13.1, except that the first choice for lo-
cation i1s the first molars and second molars, rather
than the second premolars and first molars.

Rigid metal retention (see dual path and rota-
tronal path, p. 70) may be used on the premolars if
proximal undercuts can be engaged by the guide
plates; mesial rests would then be placed.

Fig. 13.3-2 Bar clasps on the premolars will release
when the antenor segment moves toward the tissues
bars are used with midfacial or distofacial undercuts,
whereas modified T-bars are preferred if the undercuts
are on the meswofacial surface. Distal rests should be se-
lected with either type of infrabulge clasp. Although re-
tentive arms on the postenor abutments are on the op-
posite side of the axis of rotation from the extension
area, the potential for the development of torgquing
forces 1s much less than that for the antenor abutments
Because the postenor retentive tips are farther from the
axis of rotation, stresses on the abutments created by
tssueward movement of the extension base tend to be
vertical rather than torguing. In addition, the postenor
teeth are generally stronger and more stable. The poten-
tial for the development of excessive stresses can be
further reduced by ensuring minimal antenor tooth con-
tact and by penodic refining of the extension base,

Fig. 13.3-3 If the undercuts are located on the distofa-
cial aspects and infrabulge clasps cannol be used, the
rests must be placed on the mesio-occlusal surfaces:
wrought wire circumferential clasps onginating from the
mesial guide plate should be selected. Unfortunately,
the mesial ongins of the arms will often be near the oc-
clusal surfaces, detracting from esthetics.
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Denture base retentive elements/replacement
teeth

With six teeth missing, denture teeth would al-

ways be attached via retentive network and den-
ture base

Case 13.4

The design for case 13.4 is essentially the same as
that for case 13.3. Lingual bracing arms on the first
molars are not needed because the combination of
mesial and distal minor connectors provides ade-
guate bracing and prevents hingual migration of the
teeth.

Case 13.5

Fll_:_l‘ 134-1

Fig. 13.5-1
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Case 13.6

The design principles for case 13.5 are essentially
the same as those for case 13.3. However, with
the very large anterior extension area, special con-
sideration should be given to eliminating torquing
forces on the molars. If mesiofacial undercuts are
present, modified T-bars are the retentive arms of
choice. Although |-bars could be used, the vertical
portion of the arm would e very close to the bor-
der of the denture base and complicate finishing
and polishing of the plastic. In addition, the small
space created would tend to accumulate food and
plague.

It the only undercuts on the tirst molars are 1o-
cated on the mesiolingual surfaces, cast circum-
ferennal clasps emanating from the minor connec-
tors can be selected. Both mesial and distal rests
should be used because ngid portions of the clasp
arms will be located above the height of contour
on inclined surfaces, preempting the distal rests.
Because the tips of the retentive arms will lie al-
most directly under the awxis of rotation (which
passes through the mesial rests), minimal torquing
forces will be applied to the abutments

Because the extension area 1s large and the
clasp assemblies on the second maolars are very
close 1o the axis of rotation, they usually provide
bracing only. Both buccal and lingual arms should
be ngid and located at or above the survey line. [f
the abutments are strong and the residual ndge ex-
ceptionally good, and if the opposing arch Is re-
stored by a complete denture, retention can be on
the second molars. Penodic relining of the anterior
segment will help reduce undesirable stresses.

Case 13.6

Fig. 13.6-1

For design concepts and vanations, refer 1o case
13.1 for the left side and case 13.2 for the nght
side.
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Case 13.7 Case 13.8

Fig. 13.71 Fig. 13.8-1

For design concepts and vanations, refer to case For design concepts and vanations, refer to case
13.1 for the left side and case 13.3 for the night 13.2 for the left side and case 13.3 for the nght
side side.
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Case 13.10

Case 13.9

Fig. 13.9-1

For design concepts and variations, refer to case
13.2 for the left side and case 13.5 for the right

side

Case 13.10

Fig. 13.10-1

For design concepts and variations, refer to case
13.3 for the left side and case 13.4 for the right

side.
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Case 13.11 Case 13.12

Fig. 13.11-1 Fig. 13.12-1
For design concepts and vanations, refer to case For design concepts and varations, refer to case
13.3 for the left side and case 13.5 for the nght 13.4 for the left side and case 13.5 for the nght
side. side
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Chapter 14

Maxillary Class | Designs

In our study of almost 2,000 partially edentulous maxillary arches for which removable partial
dentures were fabncated, approximately 20% were Class |. Considering frequency of
occurrence, the 40 cases discussed in chapter 14 cover over 95% of these partially edentulous
arches (or their mirror images).

Because a distal extension RPD is seldom fabnicated to replace second or third molars, only
those situations where at least all the molars are missing will be considered.

Case reference guide

Without modification space

Symmetrical
All antenor teeth are present 14.1 10 14.3
Canines are missing 14.4
Asymmetncal
All antenor teeth are present 145 to 14.7
Some or all of anterior teeth are missing 14810149

With modification space
With posterior modification spacel(s) only

Symmetncal 14.10
Asymmetrical 1411 to 14.13
With single anteror modification space only
Symmetrical
Two teeth in space 14.14 to 14.16
Four teeth in space 14.17 10 1419
Asymmetncal
One tooth in space 14.20 t0 14.23
Two teeth in space 14.24 10 14.28
Three teeth in space 14.29 to 14.30
Four teeth in space 14.31 to 14.32
With two anterior modification spaces 14.33 to 14.37
With both antenor and postenor modification spaces 14.38 10 14.40
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Case 14.1

Fig. 14.1-1
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Rests

The variations in rest location considered in Figs.
14.1-2 10 14.1-4 apply primarily to the preferred
mesial rest, |-bar, and distal guide plate design.
However, rest location, particularly that of pnmary
rests, is intimately related to the selection of re-
tentive arms, and is discussed further in that sec-
uon.

Fig. 14.1-2a On distal extension APDs. the primary
rest is usually placed on the mesio-occlusal aspect of the
tooth adjacent to the edentulous space. The indirect re-
tamer would normally be placed in the meso-occlusal
fossa of the first premoiar.



Case 14.1

Fig. 14.1-2b The indirect retainer should be moved to
the cingulum of the canine if the mesial fossa of the first

premolar is blocked by the oppasing occlusion,

Fig. 14.1-3 If the terminal abutment exhibits significant
loss of supporting bone or if the mesic-occlusal fossa is
unavailable due to tight imerdigitation with an opposing
cusp tip, the primary rest may be moved to the disto-
occlusal aspect of the next tooth forward. The indirect
retainer may remain on the mesic-occiusal aspect of the
first premolar or may be placed on the cingulum of the
canine.

Fig. 14.1-4 |If the disto-occlusal fossa of the first pre-
molar 1s also blocked by the opposing occlusion, the pri-
mary rest may be placed in the mesic-occlusal fossa. Al
though this rest will also function as an indirect retainer,
a cingulum rest 1s usually added on the canine. It will (1)
help to offset vertical forces, (2} improve indirect reten-
tion (because it lies farther from the retentive tip), and
{3) provide bracing when the RPD is fully seated. Be-
cause there is now no minor connector between the
premolars, the guide surface-guide plate relationship on
the distal surface of the second premolar should extend
around the distolingual ine angle to create reciprocation
and/or bracing, and, in combination with the proximal
tooth contact, provide 180° encirclement. If necessary,
the premolars can be plated. However, the plating must
not extend above the height of contour. or it wil
preempl the planned rest.
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Guide plates

Fig. 14.1-5 Guide surface-guide plate contacts should
be parallel to the path of insertion/disiodgement. The oc-
clusogingival dmension of the contact should be one
half to two thirds the crown length. If present, a small
recess gingival to the guide surface is retained

Fig. 14.1-6 The guide plate should curve buccolingually
and extend beyond the distolingual ine angle (arrow) to
provide 180° encirclernent, bracing, and possibly recip-
rocation. It should not extend above the he:ght of con-
tour, or it will preempt the planned mesial rest.
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Fig. 14.1-7 In the partially edentulous situation under
consideration, the two guide plates do not establish a
definite path of inserton/disiodgement. A random dis-
lodging force could cause the RPD to move downward
and postenorly. However, the RPD will resist random
dislodging forces and exhibit retention if the retentive tip
is placed just in fromt of the greatest mesodistal curva-
ture of the facial surface and/or if a small guide surface
can be established at the meswolingual surface of the
abutment.

Fig. 14.1-8 When a functional force (toward the resid-
ual ndge) is applied to the extension area, the gingival
portion of the guide plate may bind aganst the abutment
and must be physiologically relieved at the framework
try-in



Case 14.1

Major connector

Fig. 14.1-9 For a maxillary RPD, there should be at
least 6 mm of space farrows) between the gingrval mar-
gin and the border of the major connector

Fig. 14.1-11 A U-shaped major connector may be se-
lected | (1) there 15 an inoperable torus which extends
to within 6 to B mm of the wvibrating ine, or (2} the pa-
tient is unable 1o tolerate an antenor-postenor palatal
strap. The U-shaped connector is the last choice be-
cause it often lacks ngudity and covers considerable tis-
sue in an area prone to inflammatory papillary hyper-

plasia

Fig. 14.1-10 A palatal plate should be considered when
addmional support and denture style retention are
needed. Indications include (1) atrophic residual ridges,
(2] penodontally weakened abutments, and (3) minimal
direct retention from clasps.

Fig. 14.1-12 Linguoplating may be considered it the
long-term prognosis of the antenor teeth is questionable
However, plating should be avoided if possible, be-
cause it may interfere with the opposing occlusion and
adversely affect speech. If the premolars are also
plated. the metal must end exactly at the survey line 50
that it will not preempt the mesal rests.
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Minor connectors

Fig. 14.1-13 Minor connectors that connect rests 1o
major connectors should be positioned in embrasures
and form a nght angle at the junction with the major con-
nector. Whenever possible, at least 4 mm of space
should be present between adjacent vertical minor con-
neclors.

Fig. 14.1-14 When a functional load s placed on the
distal extension area, the prosthesis rotates around the
primary rests and the minor connectors move occlusally
and mesially, The mesial aspects of the minor connec-
tors should be physiologically relieved at the framework
try-in.

Retentive arms

Ideally, the tips of retentive arms should release
during functional movement of the extension base.
If this is not possible, stress-breaking should be
achieved with flexible arms (wrought wire or long.
tapered bar clasps). When neither of these are pos-
sible, consider placing a crown on the abutment,
depending on existing or needed restorations and
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the compromise in clasping that would be neces-
sary if the crown were not fabricated.

in general, preference for clasp assemblies for
terminal abutments on maxillary distal extension
RPDs is as follows: (1) |-bar with mesial rest, (2)
T-bar with mesial rest, (3) combination clasp with
distal rest.

infrabulge clasps are contraindicated when (1)
there is a large tissue undercut below the abut-
ment, (2] a high frenal attachment or shallow ves-
tibule interferes with the approach arm, (3] per-
odontal considerations preclude crossing the gingi-
val margin with a clasp arm, or (4] esthetics is
compromised by the visibility of a bar clasp cross-
ing gingival tissue.

Fig. 14.1-15 When there is an undercut on the mesk
ofacial surface, the preferred clasp assembly s com-
posed of an I-bar, a mesial rest, and a distal guide plate

Fig. 14.1-16 When the undercut is localed on the me-
siofacial surface and a bar clasp is contraindicated, a
wrought wire circumferential clasp should be selected
A distal rest is used because the onginating portion of



Case 14.1

the arm hes above the height of contour and would
preempt 3 mesial rest. Although the clasp will not re-
lease duning functional movements of the extension
base, it will flex and provide some stress relef 10 the
abutment. A distal rest and a wrought wire circumfer-
ential clasp are also preferred if the abutment inclines
mesially. Here, the entire gude plate hes above the
height of contour and will preempt the mesial rest. Re-
lieving the guide plate would resuit in a space between
it and the abutment.

Fig. 14.1-17 When the undercut is located on the dis-
tofacial surface, the preferred clasp assembly 15 com-
posed of a modified T-bar, a mesial rest, and a distal
guide plate.

Fig. 14.1-18 When the undercut s located on the dis-
tofacial surface and a bar clasp 15 contrandicated, a cir-
curmferential embrasure clasp may be used with a mesial
rest. Although the mechanics are not ideal with either a
mesial or a distal rest, the mesial is preferred because
the tendency for the onginating portion of the arm to
push the tooth lingually during functional movements of
the extension base 15 resisted by the minor connector
and the lingual portion of the distal guide plate. With a
distal rest, the retentive tip would move upward and for-
ward, torquing the abutment.

Fig. 14.1-19 If the facial surface exhibits no undercut
but is parallel or nearly parallel to the path of inser-
uon/dislodgement, an undercut for an |-bar may be cre-
ated in the enamel. The retentive groove should be lo-
cated just ahead of the greatest mesiodistal curvature of
the facial surface and should duplicate the path the |-bar
will follow f{arrow) during functional movements of the
extension base. When a bar clasp is contraindicated, a
mesiofacial undercut may be created and engaged by a
wrought wire circumferential clasp. Because the ongi-
nating portion of the arm will be above the height of con-
tour {and act like a rest), the pnmary rest should be
placed on the distal fossa.

Denture base retentive elements/replacement
teeth

Open latticework is the preferred type of denture
base retentive element because the attachment of
the plastic is stronger. The latticework for a maxil-
lary distal extension HPD should extend approx:-
mately two thirds of the distance to the hamular
notch.

Mesh should be selected when vertical space is
limited. It covers approximately the same area as
latticework, but it is generally much thinner. When
vertical space is severely restricted, a metal base
may be used. However, adjustment is difficult and
relining i1s impossible.
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Case 14.2

Fig. 14.2-1

Design considerations for case 14.2 are essentially
the same as those for case 14.1. Vanations in rest
location and major connector selection are dis-
cussed below.
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Rests

Fig. 14.2-2 |If the mesio-occlusal fossa s blocked by
the opposing occlusion, the pnmary rest may be placed
on the cngulum of the canine. It would then function as
both a pnmary rest and an indirect retainer

Major conector

The major connector options are the same as
those descnbed for case 14.1. Aithough the ante-
rior-postenor palatal strap would still be the pre-
ferred major connector, the desirability of a palatal
plate increases because of the larger extension
daregs,




Case 14.3

Case 14.3

Fig. 1431

Rests

Cingulum rests are almost always used on the ca-
nines. Incisal rests would be unesthetic, and they
frequently interfere with the occlusion.

Figs. 14.3-2a to ¢ The ongins of cingulum rests may
vary. It is important to realize, however, that the aus of
rotation will pass through the most distal portion of the
rests, regardless of their points of ongin. Because each
functions as a distal rest, the form shown in Fg. 14.3-2a
15 generally preferred because i1 15 more hygienic

Fig. 14.3-2a Cingulum rest ongmnating from the distal
guide plate.

Fig. 14.3-2b Cingulum rest onginating from a mesial
miNor connector
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Fig. 14.3-2¢ Cingulum rest taking the form of a strap
connecting the guide plate and the minor connector

Guide plates

When only the anteror teeth remain, the contact
of guide surfaces and guide plates seldom, if
ever, establishes a definite path of nsertion/
dislodgement, even if mesial minor connectors or
lingual plating are used. Guide surfaces are gener-
ally so imited in size that there is insufficient con-
tact with guide plates.

Major connector

With only the six anterior teeth remaining, full pal-
atal coverage (all-metal or part metal and part plas-
tic) would almost always be used to provide addi-
tional support and denture style retention.

Denture style retention will help to compensate
for the lack of indirect retainers. Although linguo-
plating could be selected, it often interferes with
the opposing occlusion.

Minor connectors

Refer to case 14.1.
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Retentive arms

Fig. 14.3-3 Wrought wire circumferential clasps would
usually be selected if the gingwva i1s visible when the pa-
tient smiles. Metal on teath is generally considered more

acceptable than metal crossing gingiva.

Figs. 14.3-4a and b Bar clasps are acceptable if the
gingiva is not visible when the patient smiles. An Lbar is
used when the undercut 15 located on the maesiofacial
surface, and a modified T-bar is used when the undercut
15 on the distofacial surface. The tip of the |-bar or the
approach arm of the modified T-bar should be placed in
fromt of the greatest mesiodistal curvature of the facial
surface. Because the retentive area hes in front of the
axis of rotation, the bar clasp should be long, tapered,
and flexible. Support provided by the full palatal coverage
will decrease functional movement and help to reduce
the torquing forces applied to the abutments.

Fig. 14.3-4a |-bar.



Case 14 4

Fig. 14.3-4b Modified T-bar

Denture base retentive elements/replacement
teeth

Refer to case 14.1

Case 14.4

Fig. 14.4-1

The design pnnciples for case 14.4 are essentally
the same as those for case 14.3. The incisors
should usually be plated and rest seats prepared
on all four teeth. The choices for retentive arms are
the same as those descnbed for the canines in
case 14.3. Unfortunately, all options will present
serious compromises in esthetics.

With only four teeth remaining. a complete den-
ture or overdenture should receve senous consid-
eration unless the lateral incisors exhibit exception-
ally good bone support and ideal coronal contours
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Case 145

Fig. 14.5-1

The design for case 14.5 is a combination of those
for cases 14.1 and 14.2; refer to these cases for
design concepts and vanations.
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Case 14.6

Fig. 14.6-1

The design for case 14.6 is a combination of those
for cases 14.1 and 14.3; refer to these cases for

design concepts and varnations.




Case 148

Case 14.7 Case 148

Fig. 14.7-1 Fig. 14.8-1

The design for case 14.7 is a combination of those The design for case 14.8 is a combination of those
for cases 14.2 and 14.3; refer to these cases for for cases 14.2 and 14.4. With a canine missing.
design concepts and vanauons. linguoplating would usually be selected. Rest seats

should be prepared at least on the lateral incisor
abutment and the adjacent central incisor. Rest
seats on all the remaining antenor teeth are pre-
ferred. If the bone support and coronal contours of
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the lateral incisor abutment are exceptionally favor-
able, a cingulum rest may be placed on it and the
linguoplating omitted. A cingulum rest should then
be placed on the remaining canine as an indirect
retainer. Refer to cases 14.2 and 14.4 for other de-
sign concepts and vanations.

Case 149

Fig. 14.9-1
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The design for case 14.9 is a combination of those
for cases 14.3 and 14.4. With a canine missing,
linguoplating would usually be selected. Rest seats
should be prepared at least on the lateral incisor,
the adjacent central incisor, and the remaining ca-
ning. Rest seats on all the remaining teeth are pre-
ferred. If the bone support and coronal contours of
the lateral incisor abutment are exceptionally favor-
able, a cingulum rest may be placed on it and the
linguoplating omitted. If the prognosis for the an-
terior teeth is questionable, a complete denture or
overdenture should be considered. Refer to cases
14.3 and 14.4 for other design concepts and varia-
tons.



Case 14.10

Case 14.10

Fig. 14.10-1

Rests

The location of rests on the second premolars de-
pends on the type of retentive arms selected (see
case 14.1). Cingulum rests on the canines provide
indirect retention.

Guide plates

With the first premolars missing, six guide Ssur-
face—guide plate contact areas exist and a definite
path of insertion/dislodgement can be established
However, "locking” of the lone-standing abut-
ments between the mesial and distal guide plates
will transfer torquing forces dunng functional
movements of the extension bases; this should be
prevented by physiologically relieving the gude
plates at framework try-in

Major connector

Refer to case 14.1. There might be a slightly
greater tendency to use full palatal coverage be-
cause of the lone-standing abutments.

Minor connectors

Refer to case 14.1.

Retentive arms

Refer to case 14.1.

Denture base retentive elements/replacement
teeth

In addition to the tube teeth shown in Fig. 14.10-1,
the first premolars may be replaced by heat-cured
or light-activated resin teeth or by denture teeth at-
tached via denture base and retentive network.
The last option is more commonly selected when
(1) there is an incompletely healed residual ndge.
(2) there is a defect in the contour of the residual
ndge. or (3) the space is wider than that for a nor-
mal premolar.
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Case 14.11 Case 14.12

Fig. 141141 Fig. 14.12-1

The design for case 14.11 is a combination of The design for case 14.12 is a combination of
those for cases 14.1 and 14.10; refer to these those for cases 14.2 and 14.10; refer to these

cases for design concepts and vanations. cases for design concepts and vanations.
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Case 14.14

Case 14.13 Case 14.14

Fig. 14.13-1 Fig. 14.14-1

The design for case 14.13 is a combination of The design for case 14.14 is essentially the same

those for cases 14.3 and 14.10; refer to these as that for case 14.1, with a two-tooth antenor

cases for design concepts and vanations. modification space. Only those changes necessi-
tated by the modification space are considered be-
low. Refer to case 14.1 for discussion of other as-
pects of the design
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Rests

if the lateral incisors have exceptionally good bone
support and prominent cingul, rests may be
placed on them instead of the canines. Because
the antenor rests (canines or laterals) provide ade-
guate indirect retention, mesial rests on the first
premolars can be omitted

Guide plates

Guide plates on the lateral incisors must be located
on the mesiolingual surfaces so that they will not
be wisibie or interfere with placement of the central
incisors. For discussion of the guide plates on the
premolars, refer to case 14.1.

Retentive arms

The options for clasp assemblies on the second
premolars are the same as those for case 14.1.
Clasps on the lateral incisors or canines would be
unesthetic and lie in front of the axis of rotation;
they are seldom, If ever, indicated.

Denture base retentive elements/replacement
teeth

The central incisors would most commonly be re-
placed by denture teeth via retentive network and
denture base. However, if the residual ndge iIs
well-healed and exhibits little resorption, and if the
width of the space s appropriate for the missing
teeth, acceptable alternatives are facings, tube
teeth, or heatcured or light-activated resin re-
placements.
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Case 14.15

Fig. 14.15-1

The design for 14.15 is a combination of those for
cases 14.2 and 14.14; refer to these cases for de-
sign concepts and vanations.




Case 14.17

Case 14.16 Case 14.17

Fig. 14.16-1 Fig. 14.17-1
The design for case 14.16 is a combination of The design for case 14.17 is essentially the same
those for cases 14.3 and 14.14; refer to these as that for case 14.1, with a four-tooth anterior
cases for design concepts and variations. modification space. Only those changes necessi-

tated by the modification space are considered be-
low. Refer to case 14.1 for discussion of other as-
pects of the design
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Rests

Because the rests on the canines are very effec-
tive indirect retainers, rests are not needed on the
first premolars

Guide plates

The anterior guide plates should be located on the
nguoproximal surfaces of the canines so that they
will not be visible or interfere with placement of
the denture teeth.

Retentive arms

The options for clasp assemblies for the second
premolars are the same as those descnbed for
case 14.1. Clasps on the canines would he in front
of the axis of rotaton, may be esthetically dis-
pleasing, and are usually unnecessary.
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Case 14.18

Fig. 14.18-1

The design for case 14.18 is a combination of
those for cases 14.2 and 14.17; refer to these
cases for design concepis and varnations.




Case 14.20

Case 14.19

Fig. 14,1941

The design for case 14.19 is a combination of
those for cases 14.3 and 14.17. However. with
only the two canines remaining, a conventional
denture or overdenture should receive sernous con-
sideration unless the teeth have exceptionally good
bone support. Refer to cases 14.3 and 14.17 for
design concepts and variations.

Case 14.20

Fig. 14.20-1

The design for case 14.20 is essentially the same
as that for case 14.5, with a single-tooth anterior
modification space. Only those changes necessi-
tated by the modification space are considered be-
low. Refer to case 14.5 for discussion of other as-
pects of the design.
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Rests

Cingulum rests should be placed on both of the
antenor abutments if possible. If the lateral incisor
has poor bone support or a steeply sloped hngual
surface, the rest on it may be omitted as long as
a definite rest seat can be prepared on the central
INCISOF.

Because the antenor rests provide excellent in-
direct retention, rests on the left first premolar and
nght canine are unnecessary.

Guide plates

The antenor guide plates must be located on the
linguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with pos:-
tioning of the replacement tooth.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabricated facing. tube tooth. or custom heat-
cured or hight-activated resin replacement is almost
always used.
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Case 14.21

Fig. 14.21-1 l

The design for case 14.21 is essentially the same
as that for case 14.20 (case 145 with a single-
tooth modification space). Refer 1o case 14 20 for
design concepts and vanations



Case 14.22

Case 14.22

Fig. 14.221

The design for case 14.22 is essentially the same
as that for case 14.3, with a single-tooth anterior
modification space. Only those changes necessi-
tated by the modification space are considered be-
low. Refer to case 14.3 for a discussion of other
aspects of the design.

Rests

A rest seat must be prepared beneath the plating
on the nght canine. The rest on the central incisor
will function as an indirect retainer.

Guide plates

The anterior guide plates must be located on the
linguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement tooth.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabricated facing. tube tooth, or custom heat-
cured or light-activated resin replacement is almost
always used.
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Case 14.23

Fig. 14.23-1

The design for case 14.23 1s essentially the same
as that for case 14.2 with a single-tooth modifica-
tion space. Only those changes necessitated by
the modification space are considered below. Re-
fer 1o case 14.2 for a discussion of other aspects
of the design.
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Rests

If the lateral incisor is penodontally compromised,
or the lingual slope is 100 steep 10 prepare an ade-
quate rest seat, the lateral incisor can be plated
and a cingulum rest placed on the central incisor

Guide plates

The guide plate on the lateral incisor must be lo-
cated on the distolingual surface so that it will not
be wvisible from the labial aspect or interfere with
positioning of the replacement tooth.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabricated facing, tube tooth, or custom heat-
cured or light-activated resin replacement 1s almost
always used.




Case 14.24

Case 14.24

Fig. 14.24-1

The design for case 14.24 is essentially the same
as that for case 14.7 with a two-tooth anterior
modification space. Only those changes necessi-
tated by the modification space are considered be-
low. Refer to case 14.7 for discussion of other as-
pects of the design.

Rests

Rest seats should be prepared beneath the plating
at least on the canines, and preferably also on the
lateral incisors.

Guide plates

The guide plates on the mesial surfaces of the lat-
eral incisors must be located on the linguoproximal
surfaces so that they will not be wvisible from the
labial aspect or interfere with positioning of the re-
placement teeth.

Major connector

Although linguoplating would usually be used, it
can be avoided if the lateral incisors are penodon-
tally sound and have lingual surfaces capable of ac-
cepting adequate cingulum rest preparations.

Retentive arms

Retentive arms on the lateral incisors would be
unesthetic and lie in front of the axis of rotation;
they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

The incisors would most commonly be replaced by
denture teeth via retentive network and denture
base. However, if the residual ndge is well-healed
and exhibits little resorption, and if the width of
the space 1s appropnate for the two missing teeth,
facings, tube teeth, or heat-cured or light-activated
resin replacements are acceptable alternatives
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Case 14.25

Fig. 14.25-1

The design for case 14.25 is essentially the same
as that for case 145, with a two-tooth modifica-
tion space. Only those changes necessitated by
the modification space are considered below. Re-
fer to case 14.5 for discussion of other aspects of
the design,

232

Rests

A rest seat should be prepared beneath the plating
on the canine.

Guide plates

The guide plates on the canine and central incisor
must be located on the linguoproximal surfaces so
that they will not be wvisible from the labial aspect
or interfere with positioning of the replacement
teeth.

Retentive arms

Retentive arms on the antenor abutments would
be unesthetic and lie in front of the axis of rotation:
they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

Refer to case 14.24

Case 14.26




Case 14.27

Fig. 14.26-1

Fig. 14.27-1

The design for case 14.26 is a combination of case
14.7 postenorly and case 14 25 antenorly; refer to
these cases for design concepts and vanations.

Case 14.27

The design for case 14.27 s essentially the same
as that for case 14.1 with a two-tooth modification
space. Only those changes necessitated by the
modification space are considered below. Refer to
case 14.1 for discussion of other aspects of the
design.

Rests

Because the rests on the central incisor and nght
first premolar will act as indirect retainers, the rest
on the left first premolar may be omitted if desired

Guide plates

The guide plate on the distal surface of the central
incisor must be located on the inguoproximal sur-
face so that it will not be visible from the labal
aspect or interfere with positioning of the replace-
ment teeth.

Retentive arms

A retentive arm is rarely, if ever, used on the cen-
tral incisor. A clasp may be placed on the nght first
premolar, but since it lies in front of the axis of
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rotation, it should be flexible (wrought wire or The design for case 14.28 is a combination of that
long, tapered bar clasp). for case 14.6 postenorly and the mirror image of
case 14.27 anteriorly; refer to these cases for de-

) sign concepts and vanations.
Denture base retentive elements/replacement g P
teeth

Refer to case 14.24,

Case 14.28 Case 14.29

Fig. 14.28-1 Fig. 14.291
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Case 14.30

The design for case 14.29 is essentially the same
as that for case 14.6, with a three-tooth modifica-
ton space. Only those changes necessitated by
the modification space are considered below. Re-
fer 1o case 14.6 for discussion of other aspects of

the design.

Rests

Rest seats should be prepared beneath the plating
on the canine and. if possible, on the lateral inck
S0,

Guide plates

The guide plates on the antenor teeth must be lo-
cated on the linguoproximal surfaces so that they
will not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Retentive arms

Retentive arms on the right lateral incisor and left
canine would be unesthetic and lie in front of the
axis of rotation; they would rarely, if ever, be in-
dicated.

Denture base retentive elements/replacement
teeth

With three teeth in the modification space, den-
ture 1eeth attached via retentive network and den-
ture base would almost always be used.

Case 14.30

Fig. 14.30-1

The design for case 14.30 is a combination of that
for case 14.3 postenorly and case 14.29 antenorly,
refer to these cases for design concepts and vana-
tons.

235



Maxillary Class | Designs

Case 14.31

Fg. 143141

The design for case 14.31 is essentially the same
as that for case 145, with a four-tooth antenor
modification space. Only those changes necessi-
tated by the modification space are considered be-
low. Refer to case 14.5 for discussion of other as-
pects of the design.
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Rests

A cingulum rest seat must be placed beneath the
plating on the right canine.

Guide plates

The mesial guide plates on the canines must be
located on the linguoproximal surfaces so that they
will not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Retentive arms

Clasps on the canines lie in front of the axs of ro-
tation, may compromise esthetics, and are usu-
ally omitted. If they are used, they should be flex-
ible (wrought wire or long, tapered bar clasps).

Denture base retentive elements/replacement
teeth

With four teeth in the modification space, denture
teeth attached wvia retentive network and denture
base would almost always be used.

Case 14.32




Case 1433

Fig. 14.32-1

Fig. 14.331

The design for case 14.32 is a combination of that
for case 14.7 postenorly and case 14.31 antenorly;
refer 10 these cases for design concepts and varia-
tions.

Case 14.33

The design for case 14.33 is essentially the same
as that for case 14.6, with two single-tooth ante-
rior modification spaces. Only those changes ne-
cessitated by the modification spaces are consid-
ered below. Refer to case 14.6 for other aspects
of the design.

Guide plates

Antenor guide plates must be located on the lin-
guoproximal surfaces so that they will not be wvisi-
ble from the labial aspect or interfere with position-
ing of the replacement teeth

Retentive arms

Retentive arms on teeth other than those shown
in Fig. 14.33-1 would be unesthetic and lie in front
of the axis of rotation; they are rarely, if ever, in-
dicated

Denture base retentive elements/replacement
teeth

With single-tooth modification spaces, prefabr-
cated facings. tube teeth, or custom heat-cured
or hght-activated resin replacements are almost al-
ways used.
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Case 14.34 Case 14.356

Fig. 14.34-1 Fig. 14.35-1
The design for case 14.34 15 a combination of that The design for case 14.35 is a combination of that
for case 14.2 postenorly and case 14.33 antenorly, tor case 14.3 postenorly and case 14.33 antenorly,
refer to these cases for design concepts and vana- refer to these cases for design concepts and varia-
tions. tions.
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Case 14.36

Fig. 14.36-1

The design for case 14.36 is essentially the same
as that for case 14.2, with two single-tooth ante-
nor modification spaces. Only those changes ne-
cessitated by the modification spaces are consid-
ered below. Refer to case 14.2 for other aspects
of the design.

Rests

Rest seats must be prepared beneath the plating
on the anterior teeth.

Guide plates

Guide plates on the antenor teeth must be located
on the linguoproximal surfaces so that they will not
be wisible from the labial aspect or interfere with
positioning of the replacement teeth.

Retentive arms

Retentive arms on teeth other than the first pre-
molars would be unesthetic and he in front of the
axis of rotation; they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

Refer 1o case 14.33.
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Case 14.37 Case 14.38

Fig. 14.37-1 Fig. 14.38-1
The design for case 14.37 is a combination of that The design for case 14.38 i1s a combination of that
for case 14.6 postenorly and case 14 36 antenorly; for case 14.10 posteriorly and case 14.20 anter-
refer to these cases for design concepts and vana- orly; refer to these cases for design concepts and
tions. vanations.
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Case 14.39 Case 14.40

Fig. 14.39-1 Fig. 14.40-1

The design for case 14.39 is a combination of that The design for case 14 .40 1s a combination of that
for case 14.12 postenorly and case 1421 anten- for case 14.11 postenorly and case 14.33 anteri-

arly; refer to these cases for design concepts and orly; refer to these cases for design concepts and
vanations. vanations.
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In our study of almost 2,000 partially edentulous maxillary arches for which removable partial
dentures were fabricated, just under 30% were Class |l. Considering frequency of occurrence,
the 31 cases and their vanations discussed in chapter 15 cover almost 98% of these partially

edentulous arches (or their mirror images).

Because a distal extension RPD s seldom fabncated to replace second or third molars, only

those situations where at least all the molars are missing will be considered.

Case reference guide

Without modification space

With posterior modification space(s) only
Modification space on extension side only
Modification space on tooth-supported side only
Single modification space
One tooth in space
Two teeth in space
Three teeth in space
Four teeth in space
Two modification spaces
Modification spaces on both extension and tooth-supported sides

With anterior modification space(s) only
Single antenor modification space

One tooth space

Two teeth in space

Three teeth in space

Four teeth in space
Two anterior modification spaces

With anterior and posterior modification spaces

15.1 10 154
15.5

156 to 158
15.9 10 15.11
15.12 10 15.13
15.14
156.15 10 15.16
15617

15.18 10 15.20
15.21 10 15.23
15.24 10 15.25
15.26 to 15.28
15.29 to 15.30

15.31

243



Maxillary Class |l Designs

Case 15.1

Fig. 15.11

244

Rests

On the extension side, rest location on the termi
nal {pnmary) abutment depends on the clasp as-
sembly selected. Refer to case 14.1 for vanations.

The rest on the left first premolar 5 not abso-
lutely essential because the antenor rest on the
tooth-supported side will provide adequate indirect
retention.

On the tooth-supported side, the rest and cor-
responding embrasure clasp may be placed on the
first molar, second molar, or second premoiar,
depending on the location of the undercut for the
clasp tip and the presence of occlusal interfer-
ences

Fig. 15.1-2 A double rest for this type of embrasure
clasp is usually not necessary but may be selected if
there is danger of interproximal food impaction and if the
occlusion pgrmits



Case 151

Fig. 15.1-3 Posterior rest placed on first molar

Fig. 15.1-4 Postenor rest placed on second molar

Fig. 15.1-5 Postenor rest placed on second premolar.

|

Fig. 15.1-6 The indirect retainer on the tooth-suppored
side may be moved to the cingulum of the canine if the
occlus:ion does not permit placement m the mesial fossa
of the first premolar.

Guide plates

Refer 1o case 14.1 for design concepts. The only
guide plate will be located on the distal aspect of
the left second premolar. It will not determine a
distinct path of insertion/dislodgement.

Major connector

If there is no modification space on the tooth-sup-
ported side or if the modification space 15 small, a
modified palatal plate is almost always the major
connector of choice for a Class || RPD.

If the premolars on the tooth-supported side tilt
lingually, they may be plated without affecting the
mechanics of the RPD durng functional move-
ments. However, on the extension side, plating
has the potential to act as a rest on an inclned
surface, and it should be avoided if at all possible.
The plating must not end above the survey line or
it will preempt the planned mesial rest.

Refer to case 14.1 for addivonal design options
and concepts.

Minor connectors

Refer to case 14.1.
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Retentive arms

Case 14.1 discusses clasping options for the ex-
tension side. Retention for the tooth-supported
side 15 considered below.

On the tooth-supported side, an embrasure
ciasp will almost always engage a distobuccal un-
dercut on the first molar, second molar, or second
premolar. If an anterior retentive arm were incor-
porated in the embrasure clasp assembly, it would
lie in front of the axis of rotation and would there-
fore need to be flexible (wrought wire). However,
because there 15 seldom enough space for a
wrought wire clasp to pass through the embra-
sure, the anterior arm 1s usually omitted. Cast an-
tenor arms may be used, but because of their ri-
gidity, should be placed above the height of
contour and function for bracing only.

Denture base retentive elements/replacement
teeth

Refer to case 14.1.
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Case 156.2

Fig. 15.2-1

For design concepts and vanations, refer 1o case
14.2 for the extension side and case 11.1 for the
tooth-supported side.



Case 154

Case 15.3 Case 15.4

Fig. 15.3-1 Fig. 15.4-1
For design concepts and vanations, refer to case For design concepts and variations, refer to case
14.3 for the extension side and case 11.1 for the 14.4 for the extension side and case 11.1 for the
tooth-supported side. tooth-supported side.
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Case 1656 Case 15.6

If the extension side varnes from that shown, refer
to cases 15.1 1o 15.5 for the cormrect configuration

Fig. 15.5-1

For design concepts and vanations, refer to case Fig. 15.6-1
14.10 for the extension side and case 11.1 for the
tooth-supported side

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below
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Case 156

Rests

The anterior rest on the tooth-supported side may
be moved forward if occlusion interferes with
placement in the distal fossa of the second pre-
molar. If the rest is placed in the mesial fossa of
the second premolar or distal fossa of the first pre-
molar, the lingual arm can be omitted because the
minor connector will provide reciprocation or brac-
ing and 180° encirclement. If the rest must be
moved to the mesial fossa of the first premolar or
the cingulum of the canine, the lingual arm should
be retained.

Guide plates

Theoretically, the multiple guide surface-guide
plate contacts determine a distinct path of inser-
ton/dislodgement and the l-bar on the extension
side could be placed at the greatest mesiodistal
curvature of the facial surface, However, place-
ment of the retentive tip in front of the greatest
curvature is still recommended, as it provides pro-
tection against excessive blockout or excessive re-
duction of the guide plates dunng finishing proce-
dures.

Major connector

A modified palatal plate major connector is almost
always used if the modification space 15 small.
However, if the anterior rest must be moved to
the mesial fossa of the first premolar or cingulum
of the canine to avoid occlusal interferences, an
anterior-postenor palatal strap could be considered.

Retentive arms

Because the anterior retentive tip on the tooth-sup-
ported side is in front of the axis of rotation, it
should be wrought wire to provide increased flexi-
bility. A cast circumferential arm may be selected
if it is placed above the height of contour and used
only for bracing.

Fig. 15.6-2 |If the undercut on the antenor abutment is
on the distofacial surface, a long, tapered, and flexible
modified T-bar may be used. An alternative would be to
omit the retentive arm

Fig. 15.6-3 If the posterior abutment on the tooth-sup-
ported side has a distobuccal undercut, a cast circum-
ferential clasp 15 preferred. However, if the tooth is me-
sially inclhined, the undercut is usually located on the
mesiobuccal surface and a modified T-bar is the retainer
of choice.

Denture base retentive elements/replacement
teeth

The single tooth in the modification space is usu-
ally replaced by a tube tooth or heatcured or light-
activated resin facing. If vertical space is severely
hmited and esthetics is no problem, an all-metal
replacement may be used.
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Case 15.7

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.7-1

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below.
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Rests

The rest on the right first premolar could be moved
to the mesial fossa or to the canine if occlusal in-
terferences exist.

Because the anterior rest on the tooth-supported
side will act as an indirect retainer, the cingulum
rest on the left canine could be omitted.

Guide plates
Refer to cases 15.6 and 15.1

Major connector

Refer to cases 156 and 15.1

Retentive arms

Clasping options for the first molar of case 15.7 are
essentially the same as those for the second molar
of case 15.6. Clasping options for the first premolar
of case 15.7 are the same as those for the second
premolar of case 15.6.

Denture base retentive elements/replacement
teeth

Because of esthetic considerations, the second
premolar is usually replaced by a tube tooth or
heat-cured or light-activated facing.




Case 158

Case 15.8

if the extension side vanes from that shown, refer
to cases 15.1 to 15.56 for the correct configuration

Fig. 15.8-1

For design concepts on the extension side, refer
to cases 15.1 o 15.5. Options related to the tooth-
supported side are discussed below.

Rests

The rest in the mesial fossa of the rght second
premolar could be omitted if occlusal interferences
exist. Rests on the molar and canine would provide
vertical stops for the tooth-supported segment
Vanations in rest seats and rests for the canine are
discussed in case 15.3

The postenor circumferential clasp assembly on
the tooth-supported side may be moved forward to
the second premolar. However, some decrease in
stability may occur with this design.

Guide plates

Refer to cases 15.6 and 15.1

Major connector

Refer to case 15.1.

Retentive arms

The postenor circumferential clasp assembly on
the tooth-supporied side may be placed on the
second premolar rather than the first molar

A wrought wire circumferential clasp engaging a
mesiofacial undercut would often be used on the
canine, especially if gingiva were visible when the
patient smiled. Because the first premolar is miss-
ing, there is adequate space to pass the retentive
arm from the lingual to the buccal surfaces.

A long. tapered, and flexible bar clasp may also
be used on the canine if the approach arm crossing
the gingiva i1s not visible. An |-bar would usually be
selected if the undercut is on the mesiofacial sur-
face and a modified T-bar if the undercut is on the
distofacial surface. Occasionally, an |-bar may be
hidden by placing the tip into a distofacial undercut.
However, such a retentive arm would tend to be
very short and ngid and, if selected, should en-
gage a minimal undercut. If esthetics is of para-
mount importance, a retentive arm on the canine
may be omitted altogether.

Denture base retentive elements/replacement
teeth

Because of esthetic considerations, the first pre-
molar is almost always replaced by a tube tooth or
heat-cured or light-activated resin facing.
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Case 15.9

It the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

th 15.941

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below.
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Rests

Because the anterior rest on the tooth-supported
side will function as an indirect retainer, no indi-
rect retainer is reguired on the extension side.

The antenor rest on the tooth-supported side
may be moved forward if occlusal contacts inter-
fere with the location shown in Fig. 15.9-1.

Guide plates

Refer to cases 156 and 15.1.

Major connector

Although a modified palatal plate major connector
would usually be selected. an antenor-posterior
palatal strap may be used if the anterior-postenor
dimension of the opening is at least 15 mm. This
would most likely occur if the anternior rest on the
tooth-supported side was moved forward to avoid
occlusal interferences.

Retentive arms

Refer to case 15.6

Denture base retentive elements/replacement
teeth

With two teeth in the modification space. reten-
tve network, denture teeth, and denture base
would usually be used




Case 15.11

Case 15.10

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

F‘!g 15 H:F-'|

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Design considerations on
the tooth-supported side are essentially the same
as those for case 15.9

Case 15.11

=]

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

Fig. 15.11-1

For design concepts on the extension side, refer
o cases 15.1 to 15.5. Design considerations on

the tooth-supported side are similar to those de
scribed for case 15.9. Clasping options for the nght
canine are discussed in case 15.8
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Case 15.12

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below.
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Rests

The rest on the night first premolar may be moved
to the mesial fossa or to the canine if the opposing
occlusion prevents placement in the distal fossa
The rest on the left first premolar is not absolutely
essential because the antenor rest on the opposite
side will act as an indirect retainer

Guide plates

Refer to cases 15.6 and 15.1

Major connector

With three teeth missing in the modification area,
the space is large enough to permit use of an an
tenor-postenor palatal strap major connector. How-
ever, a modified palatal plate may still be indicated
it the abutments are weak or the residual ndges
are poor and additional palatal support 1s needed.

Minor connectors

Refer to case 15.1.

Retentive arms

Clasping considerations for the third molar are the
same as those for the second molar of case 15.6.
Clasping considerations for the first premolar of
case 15.12 are the same as those for the second
premolar of case 15.6

Denture base retentive elements/replacement
teeth

With three teeth in the modification space, reten-
uve network, denture teeth, and denture base
would almost always be used



Case 1513

Case 15.13

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.13-1

For design concepts on the extension side, refer
to cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below.

Rests
Rest placement is always as shown in Fig. 15.13-1.

Guide plates
Refer to cases 156 and 15.1.

Major connector

Refer to case 15.12.

Retentive arms

Clasping considerations for the second molar are
the same as those descrnibed for case 15.6. With
the size of the modification space, a retentive arm
would almost always be used on the nght canine.
Refer to case 15.8 for options.

Denture base retentive elements/replacement
teeth

Refer to case 15.12.
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Case 15.14 Case 15.15

If the extension side vanes from that shown, refer

It the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.15-1

Fig.15.14-1

For design concepts and vanations on the exten-
sion side, refer to cases 15.1 1o 15.5. Options for
the tooth-supported side are discussed below.

For design concepts and varnations on the exten-
sion side, refer 1o cases 15.1 to 15.5. Options for
the tooth-supported side are essentially the same

as those for case 15.13.
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Rests

One or both of the rests on the right second pre-
maolar could be deleted if occlusal interferences ex-
Ist. The rest on the left first premolar could be
omitted since the rest on the right canine provides
excellent indirect retention.

Guide plates
Refer to cases 15.6 and 15.1.

Major connector

Refer to cases 15.12 and 15.1. Plating can be omit-
ted from the right second premolar if the width of
the opening is at least 4 mm.

Retentive arms

Clasping considerations for the molar and premolar
are the same as those described for case 15.6. If
esthetics permits, a retentive arm may be placed
on the canine rather than the premolar. If this op-
tion is selected. refer to case 15.8

Denture base retentive elements/replacement
teeth

With two single-tooth modification spaces, tube
teeth or heat-cured or light-activated resin facings
are usually selected.

Case 15.16

It the extension side varies from that shown, refer
to cases 15.1 1o 15.5 for the correct configuration

—

Fig. 15.16-1

For design concepts on the extension side. refer
10 cases 15.1 to 15.5. Options related to the tooth-
supported side are discussed below
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Rests

If occlusion allows, an additonal rest may be
placed in the mesial fossa of the nght second pre-
molar. The rest on the left first premolar may be
omitted since the canine rest on the opposite side
will act as an excellent indirect retainer.

Guide plates
Refer 1o cases 156 and 15.1.

Major connector

Refer 1o cases 15.12 and 15.1. Plating can be omit-
ted from the nght second premolar if the width of
the space s at least 4 mm

Retentive arms

Clasping considerations for the molar and premolar
are the same as those discussed for case 156. If
esthetics permits, the anterior retentive arm may
be placed on the canine rather than the second
premolar. If this option 15 selected, refer to case
15.8.

Denture base retentive elements/replacement
teeth

A tube tooth or heat-cured or light-activated resin
facing 15 usually used in the single-tooth antenor
maodification space. Retentive network and denture
teeth would most commonly be selected for the
two-tooth posterior modification space.
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Case 15.17

If the tooth-supported side wvanes from that
shown, refer to cases 15.6 to 15.16 for the comrect
configuration,

Fig. 15:17-1

Case 15.17 is one of a large number of possible
Class |l arch forms with postenor modification
spaces on both the extension and the tooth-sup-




Case 15.18

ported sides. Design concepts for the extension
side are described under case 15.5. Those for the
tooth-supported side are considered under cases
156 to 15.16. Consult the "Case reference guide”
at the beginning of the chapter in order to find the
design for a specific tooth-supported segment. For
example, in case 15.17, there 15 a single tooth in
the modification space on the tooth-supported
side. In the “Case reference guide,” this arrange-
ment corresponds to cases 15.6 to 15.8. After re-
viewing indwvidual drawings for these partally
edentulous arches, it 15 evident that case 15.7 has
exactly the same modification space. Thus, the
design for case 15.17 is a combination of those for
cases 15.5 and 15.7. Similarly, if the right second
premolar and first molar were both missing, the
design would be a combination of cases 15.5 and
15.10.

Case 15.18

Fig. 15.18-1

if the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

The design for case 15.18 is essentially the same
as that for case 15.2 with a single-tooth anterior
modification space. Changes associated with the
modification space are considered below. Refer 1o
case 152 for discussion of other aspects of the
design.

Rests

Although rests would usually be placed as shown
in Fig. 15.1B-1, several other combinations are
possible, depending on diagnostic information. A
rest on the lateral incisor 1s preferred if the tooth
exhibits good bone support and a promingnt cin-
gulum. The cingulum rest on the left canine could
be omitted since the rests on the antenor teeth
and the right first premolar provide excellent indi-
rect retention.

If the lateral incisor does not possess good bone
support or ingual anatomy, two possibilities exist
First, the rest could be omitted because adequate
vertical stops will be provided by the left premolar
and canine and nght first premolar. Or, the lateral
incisor and canine may be plated if the occlusion
permits. |If this option i1s selected, the canine
should have a rest seat prepared beneath the plat-
ing. If possible, a rest seat should also be placed
on the lateral incisor.
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Guide plates

The anterior guide plates must be located on the
linguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement tooth.

Major connector

An antenor-posterior palatal strap might be se-
lected if the opening between the straps would be
large enough to be of significant benefit.

Minor connectors

Hefer to case 15.1.

Retentive arms

The options for clasp assemblies are the same as
those for case 15.2. Clasps on the incisors or nght
first premolar would be unesthetic and e in front
of the axis of rotation; they are rarely, if ever, in-
dicated.

Denture base retentive elements/replacement
teeth

With only one tooth in the modification space, a
prefabncated facing, tube tooth, or custom heat-
cured or light-activated resin replacement is almost
always used.
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Case 15.19

if the extension side varnies from that shown, refer
o cases 15.1 to 15.5 for the correct configuration.

Fig. 15.19-1

The design for case 15.19 is essentially the same
as that for case 15.1, with a single-tooth anteror
modification space. Changes associated with the
modification space are considered below. Refer 1o



Case 15.20

case 15.1 for discussion of other aspects of the
design.

Rests

The auxiliary rest on the extension side is not ab-
solutely necessary because the rests adjacent to
the modification space will provide excellent indi-
rect retention

Guide plates
Refer to case 15.18.

Major connector
Refer to case 15.18.

Minor connectors

Hefer to case 15.1,

Retentive arms

The options for clasp assemblies are the same as
those described for case 15.1. Clasps on the ante-
nor teeth would be unesthetic and lie in front of
the axis of rotation; they are rarely, if ever, indi
cated.

Denture base retentive elements/replacement
teeth

Refer to case 15.18.

Case 15.20

If the extension side vanes from that shown refer
to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.20-1

The design for case 15.20 is essentially the same
as that for case 15.2, with a single-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to
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case 15.2 for discussion of other aspects of the
design.

Rests

The rest on the left canine is not absolutely essen-
ual, since the rests on the nght lateral incisor and
first premolar will function as indirect retainers.

It the nght lateral incisor exhibits poor bone sup-
port or lacks the appropnrate lingual anatomy for
placement of a cingulum rest, two alternatives ex-
ist. Either the rest may be omitted from the lateral
incisor or the lateral incisor may be plated and a
cingulum rest placed on the central incisor.

Guide plates

Refer to case 15.18.

Major connector

Refer to case 15.18.

Minor connectors

Refer to case 15.1,

Retentive arms

The options for clasp assemblies are the same as
those descnbed for case 15.2. Retentive arms on
the lateral incisor and first premolar would be
unesthetic and lie in front of the axis of rotation;
they are seldom, if ever. indicated.

Denture base retentive elements/replacement
teeth

Hefer to case 15.18.
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Case 15.21

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

Fig. 15.21-1

The design for case 15.21 is essentially the same
as that for case 15.2. with a two-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to




Case 15.22

case 15.2 for discussion of other aspects of the
design.

Rests

If the lateral incisors exhibit exceptionally good
bone support and lingual anatomy, rest seats and
rests may be placed on them, and the plating and
rests on the canines omitted.

Guide plates

The anterior guide plates should be located on the
iinguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement teeth.

Major connector

Refer to case 15.18.

Minor connectors
Refer to case 15.1.

Retentive arms

The options for clasp assemblies are the same as
those for case 15.2. Retentive arms on the lateral
incisors would be unesthetic and he in front of the
axis of rotation; they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

With two teeth in the modification space, reten-
tive network, denture teeth, and denture base are
most commonly used. However, if the residual
ndge exhibits hittle resorption, and the space is ap-
propriate for the missing teeth, facings, tube
teeth, or heatcured or light-activated resin re-
placements may be selected.

Case 15.22

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.22-1

The design for case 15.22 i1s essentially the same
as that for case 15.1 with a two-tooth antenor

modification space. Changes associated with the
modification space are considered below. Refer to
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case 15.1 for discussion of other aspects of the
design.

Rests

The rest on the left first premolar is not absolutely
essential since the rests on the central incisor and
canine will act as indirect retainers.

Guide plates
Refer to case 15.21.

Major connector
Refer to case 15.18.

Minor connectors

Refer to case 15.1

Retentive arms

Retentive arms on the central incisor and canine
would be unesthetic and lie in front of the axis of
rotation; they are rarely, if ever, indicated.

Denture base retentive elements/replacement
teeth

Refer to case 15.21
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Case 15.23

If the extension side varies from that shown, refer
to cases 15.1 to 15.56 for the correct configuration

Fig. 15.23-1

The design for case 15.23 is essentially the same
as that for case 15.1, with a two-tooth modifica-
ton space. Changes associated with the modifica-
tion space are considered below. Refer to case
15.1 for discussion of other aspects of the design.




Case 15.24

Rests

The rest on the left first premolar is not absolutely
necessary, because the rests on the central inci-
sor and night first premolar will provide adequate
indirect retention.

Guide plates

The guide plate on the first premolar and particu-
larly that on the central incisor should be restricted
to the linguoproximal surfaces so that they will not
be wvisible from the labial aspect or interfere with
positioning of the replacement teeth

Major connector

Refer to case 15.1E.

Minor connectors
Refer to case 15.1

Retentive arms

Retentive arms on the central incisor and first pre-
molar would be unesthetic and lie in front of the
axis of rotation; they are seldom, if ever indicated.

Denture base retentive elements/replacement
teeth

Refer to case 15.21.

Case 15.24

If the extension side vanes from that shown, refer
o cases 15.1 to 15.5 for the correct configuration.

Fig. 15.24-1

The design for case 15.24 is essentially the same
as that for case 15.1 with a three-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to
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case 15.1 for discussion of other aspects of the
design.

Rests

if the left lateral incisor exhibits good bone support
and a prominent cingulum, a rest seat and rest
may be placed on it and the plating and rest on the
adjacent canine omitted.

Guide plates

The antenor guide plates must be located on the
inguoprosamal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement teeth.

Major connector
Refer to case 15.18.

Minor connectors

Refer to case 15.1.

Retentive arms

Retentive arms on the central incisor and canine
would be unesthetic and lie in front of the axis of
rotation: they are rarely, if ever, indicated

Denture base retentive elements/replacement
teeth

With three teeth in the modification space. reten-
tive network, denture teeth, and denture base
would usually be used. However, if the residual
ndge exhibits little resorption and the spacing 1s ap-
propriate for the missing teeth, facings, tube
teeth, or heat-cured or light-activated resin re-
placements may be selected.
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Case 15.25

If the extension side varies from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

Fig. 15.25-1

The design for case 15.25 15 essentially the same
as that for case 152, with a three-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer to
case 15.2 for other aspects of the design.




Case 15.26

Rests

The rest on the left canine is not absolutely essen-
tial, because the rests on the central incisor and
right first premolar will act as indirect retainers.

Guide plates

The guide plate on the premolar and particularly
that on the central incisor should be located on the
inguoproximal surfaces so that they will not be wis-
ible from the labial aspect or interfere with posi-
tnoning of the replacement teeth.

Major connector

Refer to case 15.18.

Minor connectors

Refer to case 15.1.

Retentive arms

A retentive arm on the central incisor would be
unesthetic and lie in front of the axis of rotation; it
would rarely, if ever, be indicated.

With three teeth in the modification space, a re-
tentive arm on the nght first premolar might be
necessary. A bar clasp would generally be pre-
ferred because the onginating portion of a circum-
ferential clasp would usually be located near the
mesio-occlusal aspect of the tooth and could be
esthetically objectionable. Since the bar clasp will
e in front of the axis of rotaton, it should be
long. tapered, and flexible.

Denture base retentive elements/replacement
teeth

Refer to case 15.24.

Case 15.26

If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.26-1

The design for case 15.26 is essentially the same
as that for case 15.1, with a four-tooth antenor
modification space. Changes associated with the
modification space are considered below. Refer 1o
case 15.1 for other aspects of the design.
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Rests

Rest location is almost always as shown in Fig.
15.26-1

Guide plates

The guide plates on the canines should be located
on the linguoproximal surfaces so that they will not
be visible from the labial aspect or interfere with
positioning of the replacement teeth.

Major connector

Hefer to case 15.18.

Minor connectors

Refer to case 15.1.

Retentive arms

Because of esthetic considerations, clasps are not
usually placed on the canines. If clasps are de-
sired, |-bars are usually selected. They should be
long. tapered, and flexible, because they he in
front of the axs of rotation. Wrought wire circum-
ferential clasps have the desired flexibility but may
be unesthelic because they often unginate near
the mesioncisal edges.

Denture base retentive elements/replacement
teeth

With four teeth in the modification space, reten-
tive network, denture base, and denture teeth are
almost always used. However, if the residual ridge
exhibits little resorption and if the width of the
space s appropnate for the missing teeth, fac-
ings, tube teeth, or heat-cured or light-activated
resin replacements may be selected.
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Case 15.27

If the extension side varies from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

Fig. 15.27-1

The design for case 15.27 is essentially the same
as that for case 15.2, with a fourtooth anterior
modification space. Changes necessitated by the
modification space are discussed below. Refer to
case 152 for other aspects of the design.



Case 15.28

Rests

The bone support and lingual anatomy of the lateral
incisor are usually not sufficient to support such a
large modification space. Therefore, it 15 often
plated, and a definite cingulum rest seat i1s pre-
pared on the canine.

Guide plates

Guide plates, particularly on the lateral incisor,
should be located on the linguoproximal surfaces
so that they will not be visible from the labial as-
pect or interfere with positioning of the replace-
ment teeth.

Major connector

Refer to case 15.18.

Minor connectors

Hefer to case 15.1

Retentive arms

A retentive arm would seldom, if ever, be placed
on the lateral incisor. Because of the size of the
modification space, a bar clasp might be used on
the first premolar. Because it lies in front of the
axis of rotation, it should be long, tapered. and
flexible. A wrought wire circumferential clasp could
be used, except that it will often onginate near the
mesio-occlusal corner of the tooth and would be
visible when the patient smiles.

Denture base retentive elements/replacement
teeth

Refer to case 15.26.

Case 15.28

If the extension side varies from that shown, refer
to cases 15.1 to 15.5 for the correct configuration

Fig. 15.28-1

The design for case 15.28 i1s essentially the same
as that for case 15.27. The fact that the left lateral
incisor 1S missing has little effect on the design
principles utilized
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Case 15.29 Case 15.30

-

If the extension side vanes from that shown, reter If the extension side vanes from that shown, refer
to cases 15.1 to 15.5 for the correct configuration. to cases 15.1 to 15.5 for the correct configuration.

Fig. 15.29-1 Fig. 15.30-1
The design for case 15.29 is essentially the same The design for case 15.30 1s essentially the same
as that for case 15.19, except that the second [at- as that for case 15.1. with two antenor modifica-
eral incisor is also missing. Refer to case 15.19 for tion spaces. Changes necessitated by the modifi-
design concepts and vanations. cation spaces are considered below. Refer to case

15.1 for discussion of other aspects of the design.
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Case 15.31

The lone-standing central incisor often creates
esthetic problems in both shade matching and
spacing for the anterior replacement teeth. A good
alternative would be 1o use the central incisor as a
removable partial overdenture abutment. The root
will provide an excellent vertical stop and there will
be much more flexibility in replacement tooth se-
lection and arrangement. The RPD design would
then be the same as that for case 15.26.

Rests

The rests would almost always be as shown in Fig.
15.30-1.

Guide plates

The antenor guide plates should be located on the
hinguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
toning of the replacement teeth

Major connector

Refer to case 15.18.

Minor connectors

Refer to case 15.1.

Retentive arms

Retentive arms on the antenor teeth would be
unesthetic and lie in front of the axis of rotation;
they are rarely, if ever, indicated

Denture base retentive elements/replacement
teeth

A tube tooth, facing, or heat-cured or light-act-
vated resin replacement would usually be used for
the single-tooth space. The same options exist for
the two-tooth space if the spacing is appropnate
and if the residual ndge exhibits mimimal resorp-

tion. Retentive network, denture teeth, and den-
ture base are preferred for both antenor spaces if
the spacing is unusual or if there has been exten-
sive residual ridge loss.

Case 15.31

Fig. 15.311

Case 15.31 is one of a large number of possible
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Class Il arch forms with both antenor and postenor
modification spaces. In order to arrive at the appro-
priate design, it will be necessary to integrate seg-
ments of two or more other designs. The exten-
sion area and anterior modification space(s) should
usually be considered together (see cases 15.18 10
15.30), and the postenor modification space as a
separate entity (see cases 15.6 to 15.16).

By consulting the “Case reference guide™ and
examining the partially edentulous arches, it is ev-
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ident that the design for case 15.31 is a combina-
tion of those for cases 15.29 and 15.10. If all four
Incisors were missing, the design would be a
combination of cases 15.26 and 15.10. Similarly, if
all four incisors and the nght first and second pre-
molars and right first molar were missing, the de-
sign would be a combination of cases 15.26 and
15.13. In the last two examples, cases 15.1 to
15.5 would also need to be consulted for varnations
in the extension area.



Chapter 16

Maxillary Class Il Designs

In our study of almost 2,000 maxillary partially edentulous arches for which removable partial
dentures were fabricated, almost 40% were Class lll. There were nearly 300 different
arrangements of edentulous segments and the potential for variations was even greater.
Discussion of every possible variation is not practical and, fortunately, not necessary. Because
tooth-supported RPDs exhibit no functional motion, the designs are much less complicated
and generally follow a fairly straightforward set of guidelines. Consequently, designs for
partially edentulous arches not covered can be developed rather easily by extrapolation from or
combining of the examples presented.

Case reference guide

Both canines present
Anterior edentulous segmentis) only

Single antenor space: does not cross midline 16.1

Two anterior spaces 16.2 10 16.3
Postenor edentulous segmentis) only

Without modification space

Two teeth in segment 16.4 to 16.6
Three teeth in segment 16.7 10 16.8
Four teeth in segment 169
With modification spaceis)
Modification space on same side of arch 16.10 to 16.14
Modification space on opposite side of arch
One tooth in space 16.15 to 16.18
More than one tooth in space 16.19

Both anterior and posterior edentulous segments
Single antenor modification space

One tooth in space 16.20 10 16.23
Twao teeth in space 16.24 to 16.25
Three teeth in space 16.26
Four teeth in space 16.27 t0 16.28
Two antenor modification spaces 16.29 to 16.30
One canine missing 16.31 10 16.36
Both canines missing 16.37 1o 16.40
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Case 16.1

Fig. 16.1-1
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Rests

The embrasure clasp assemblies may be moved
one tooth forward or backward, depending on the
location of undercuts and occlusal contacts. Cin-
gulum rest seats and rests should always be in-
cluded on the central incisor and canine.

Guide plates

Anterior guide plates must be located on the lin-
guoproximal surfaces so they will not be wvisible
from the labial aspect or interfere with positioning
of the replacement teeth.

Major connector

An anterior-postenor palatal strap major connector
15 preferred if the palatal opening would be large
enough to be of significant benefit (greater than 15
rmm in an antenor-posterior dimension). This would
most commonly occur when the embrasure clasps
are placed on the first and second molars.

A U-shaped major connector may also be consid-
ered. Although there is some loss in ngidity, the
edentulous segment is so small that the sacrifice
1s not of great importance.

Minor connectors

Design principles for minor connectors are the
same as those discussed for case 14.1. No special
considerations are necessary for Class |ll RPDs.



Case 16.1

Retentive arms

Cast clasps are almost always used for Class I
RPDs. With a small antenor edentulous space (as
in case 16.1). antenor retentive arms are seldom
used. However, a clasp can be placed on the ca-
nine if added retention is desired. A bar clasp
would usually be selected if the approach arm will
be hidden by the upper lip. If the approach arm will
be wisible crossing the gingiva, the clasp 15 nor-
mally omitted. A circumferential clasp on the ca-
nine is usually contraindicated because the ongi-
nating portion of the arm is rigid, cannot be placed
in an undercut, and will often lie very close 1o the
mesioincisal edge. Rigild metal retention (dual
path, rotational path) may also be considered for
the anternor segment.

Circumferential lembrasure) clasps are almost al-
ways used to provide retention postenorly, and
the undercuts are invanably on the distobuccal sur-
faces. The clasp assembly may be moved forward
or backward one tooth depending on the location
of undercuts and occlusal contacts.

Fig. 16.1-2 Special care s required during mouth prep-
aration for embrasure clasps. Access into and out of the
rest seats (shaded areas) must be created by removal of
tooth structure from the proximal inclines of the adjacent
cusps. Fracture in these areas is extremely common
when the space is nol sufficent 1o ensure adequate
strength of metal

If the height of contour is very near the occlusal
aspect of the buccal surface, minor recontouring
may be reguired where retentive arms emerge
from the embrasure. The onginating portions of the
arms are ngid and cannot be located in undercuts.
Without recontouring, the arms would le close to
the occlusal surface, distort the normal form of
the clasp, and possibly detract from esthetics.

Denture base retentive elements/replacement
teeth

With a small anterior edentulous segment, several
possiblities for replacement exist. Retentive net-
work, denture teeth, and denture base would
tend to be selected if the spacing is not appropr-
ate for the missing teeth or if the residual rndge
exhibits extensive resorption or incomplete heal-
ing. Facings, tube teeth, or heat-cured or light-
activated resin replacements would be more
appropnate if the residual ndge exhibits httle re-
sorption and large undercuts, if the spacing is cor-
rect, or if there is deep vertical overlap of the
anterior teeth. In the last instance, metal backing
should be used to reduce the potental for frac-
ture.
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Case 16.2

Fig. 16.2-1
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Rests

The anterior rests are almost always placed as
shown in Fig. 16.2-1. Although the central incisors
may be plated, rest seats must be included be-
neath the plating.

The embrasure clasp assemblies may be moved
one tooth forward or backward, depending on the
location of undercuts and occlusal contacts.

Guide plates

Refer to case 16.1.

Major connector

Refer to case 16.1.

Minor connectors

Refer to case 16.1.

Retentive arms

Retentive arms would seldom, if ever, be used on
the central incisors, Clasping options for the ca-
nines are the same as those for case 16.1. Also
refer to case 16.1 for a discussion of the design of
the embrasure clasps.

Denture base retentive elements/replacement
teeth

Facings, tube teeth, or heat-cured or light-act-
vated resin replacements would almost always be
used for the two single-tooth antenor edentulous
dregs.



Case 16.3

Case 16.3

Fig. 16.31

Rests

The anterior rests are almost always placed as
shown in Fig. 16.3-1. A rest seat should be pre-
pared beneath the plating on the central incisor.

The embrasure clasp assemblies may be moved
one tooth foward or backward depending on the
location of undercuts and occlusal contacts. How-
ever, moving the assemblies forward may result
in some loss of stability during incising.

Guide plates
Refer to case 16.1.

Major connector

Refer to case 16.1.

Minor connectors

Refer to case 16.1.

Retentive arms

A retentive arm would seldom, if ever, be placed
on the central incisor. If clasps are needed on the
canines, the options are the same as those de-
scnbed for case 16.1. Also refer to case 16.1 for a
discussion of the design for the embrasure clasps

Denture base retentive elements/replacement
teeth

There are a number of possibilities for replacement
of the missing antenor teeth. In Fig. 16.3-1 a com-
bination of methods was used. In general. reten-
tive network, denture teeth, and denture base
would be selected if the spacing 15 unusual or if
there has been extensive residual ndge resorption
Facings. tube teeth, or heat-cured or light-acti-
vated resin replacements would be more appropri-
ate if the residual ndge exhibits little resorption and
large undercuts, if the spacing is correct, or if
there 15 a deep vertical overiap. In the last in-
stance, metal backings should be used to reduce
the potential for fracture.

Occasionally, the shape. position, or coloration
of the lone-standing central incisor 1s such that an
acceptable esthetic result 15 difficult to achieve.
Rather than extract the central incisor, 1t would be
preferable to perform root canal therapy and use
the root as an “over partial denture’ abutment.
Such treatment will allow much greater freedom in
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tooth selection and arrangement., while at the
same time providing an extremely good anterior
vertical stop. Design options would then be the
same as those for case 17.2.

Case 16.4

Fig. 16.4-1
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Rests

The rest on the left second premolar may be
moved to the mesial fossa or to the mesial or distal
aspect of the first premolar if the occlusion pre-
cludes placernent at the normal location.

On the right side, an embrasure clasp may be
used on the second premolar and first molar or
first molar and second molar. Some stability may
be sacrificed because the rests will be closer to-
gether,

Guide plates

In Class Ill RPDs with postenor edentulous
spaces, the path of insertion/dislodgement can be
rather strictly defined. The degree of definition de-
pends on the number, length, and parallelism of
the guide surface-guide plate contacts. The gen-
eral characteristics of the guide plates are the
same as those described for case 14.1. However,
since Class Il RPDs do not exhibit functional mo-
tion, quide plates may be longer and may extend
further lingually and above the survey hine without
creating adverse torquing forces on the abutments.

Major connector

With only two teeth in the edentulous segment, a
palatal strap major connector would almost always
be used. If the occlusion dictated that the rests be
more widely separated, an antenor-postenior pala-
tal strap could be considered. The opemng be-
tween the straps should be 15 mm or more in an
anterior-postenor dimension.

Minor connectors

Refer 1o case 16.1

Retentive arms

Because there are no teeth missing on the nght
side, the considerations for the retentive arms are
essentially the same as those descnbed for the
embrasure clasps of case 16.1.



Case 165

On the left side, cast circumferential clasps are
the retainers of choice if the undercuts are on the
sides of the abutments away from the edentulous
space. Bar clasps would be preferred if the under-
cuts are adjacent to the edentulous space.

auon

Fig. 16.4-2 |If the undercut is located at the middle of
the facial surface, an l-bar is the preferred retainer. If the
undercut 15 adjacent to the edentulous space, a mod-
fied T-bar is more commonly selected.

Denture base retentive elements/replacement
teeth

With two or more teeth in the edentulous space,
retentive network, denture teeth, and denture
base are most commonly used. A metal base with
heat-cured or light-activated resin replacements
may be indicated if vertical space is limited, if the
metal base 15 not visible when the patient smiles,
and if the residual ndge is well-healed.

Case 16.5

Fig. 16.5-1

Design options for case 165 are essentially the
same as those for case 16.4. Because the anterior
abutment on the left side is a first rather than a
second premolar, there might be a greater ten-
dency to use a bar clasp. Esthetics would improve
as long as the approach arm is not visible crossing
the gingva. If appearance is an important factor,
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the antenior circumferential clasp on the right side
could also be moved to back to the second pre-
molar.

The rest on the distal of the left first premolar
may be moved to the mesial fossa or to the cin-
gulum of the canine if occlusal interferences pre-
vent normal placement.

Case 16.6

Fig. 16.6-1
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Rests

The auxiliary rest on the right canine could be omit-
ted if occlusal interferences exist. However, some
compromise in stability and symmetry may occur

Guide plates
Refer to case 16.4.

Major connector
Refer to case 16.4.

Minor connectors
Refer to case 16.1.

Retentive arms

A bar clasp on the left canine is preferred if the
arm can be hidden behind the mesiodistal height
of contour and/or if the approach portion of the arm
15 not wvisible crossing the gingiva.

A wrought wire circumferential clasp may be
considered for the left canine if the increased flex-
ibility will allow for utilization of an undercut greater
than 0.01 in. Esthetics can then be improved by
more gingival placement of the arm.

Refer to case 16.1 for a discussion of the embra-
suré clasp on the right side. The anterior compo-
nent of the embrasure clasp may be moved to the
first premolar if occlusion permits. The anterior rest
would then be placed in the distal fossa and the
clasp arm would engage a mesiofacial undercut.

Denture base retentive elements/replacement
teeth

Hefer to case 16.4.



Case 16.7

Case 16.7

Fig. 16.7-1

Rests

The rests on the right side may be moved forward
or backward depending on occlusal interferences
and the location of undercuts for the clasp arms.
However, stability tends to improve as the rests
and clasps are more widely separated.

The rest on the left first premolar may be moved
to the mesial fossa or to the cingulum of the ca-
nine if occlusion interferes with placement on the
distal.

Guide plates
Refer 1o case 16.4.

Major connector

With three teeth in the edentulous space, an an-
ternior-postenor palatal strap is the preferred major
connector. However, if rest placement is such that
the opening would be less than 15 mm in an an-
tenor-postenor dimension, a single strap should be
used.

Minor connectors

Refer to case 16.1.

Retentive arms
Refer to cases 165 and 16.1.

Denture base retentive elements/replacement
teeth

Refer to case 16.4.
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Case 16.8

Fig. 16.8-1
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Rests

Occlusion permitting, rests are usually placed as
shown in Fig. 16.8-1. Although an embrasure clasp
assembly may be used on the second premolar
and first molar, it then becomes difficult to cross
the palate at nght angles with the major connectar

Guide plates
Hefer to case 16.4.

Major connector

Refer to case 16.7.

Minor connectors

Refer to case 16.1.

Retentive arms

Refer to cases 165 and 16.1 for options for the
right side and case 16.6 for options for the left
side.

Denture base retentive elements/replacement
teeth

Refer to case 16.4.



Case 16.10

Case 16.9

Case 16.10

Fig. 16.9-1

Design considerations for case 16.9 are essentially
the same as those for case 16.8. The fact that the
postenor abutment on the left side is a third molar
rather than a second molar does not appreciably
affect the design.

Fig. 16.10-1
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Rests

One or both rests on the left first molar may be
omitted if occlusal interferences exist. Refer to
case 16.7 for options on the nght side.

Guide plates

Refer to case 16.4.

Major connector

An antenor-posterior palatal strap is usually the pre-
ferred major connector. However, if the postenor
border can be placed farther forward. a palatal
strap may be selected.

Minor connectors

Refer to case 16.1.

Retentive arms

Clasping considerations for the right molar and pre-
molar are the same as those discussed for cases
16.5 and 16.1. Refer to case 16.5 for clasping op-
tions for the left first premolar. If esthetics is a
problem, the antenor clasp on the left side may be
placed on the first molar rather than the first pre-
molar

Denture base retentive elements/replacement
teeth

Tube teeth or heat-cured or light-activated resin re-
placements would usually be used for the two sin-
gle-tooth posterior replacements. An all-metal
tooth could be used to replace the second molar if
vartical space is limited.

284

Case 16.11

Fig. 16.11-1




Case 16.12

Rests Case 16.12

The rests on the left second premolar and first mo- :
lar could be omitted if occlusal interferences exist.
Refer to case 16.7 for options on the right side.

Guide plates
Refer to case 16.4.

Major connector

An anterior-postenor palatal strap major connector
would almost always be used.

Minor connectors

Refer to case 16.1.

Retentive arms 1

The clasp on the left canine could be moved back
to the second premolar if esthetics is a major con-
cern and if a distofacial undercut is available. Op-
tions for clasping the canine are the same as those
for case 16.6.

Refer to cases 16.5 and 16.1 for a discussion of
clasping on the night side.

Denture base retentive elements/replacement
teeth

Refer to case 16.10.

Fig. 16.121
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Rests

One or both rests on the left second premolar
could be omitted if occlusal interferences exist. Re-
fer to case 16.7 for options on the nght side.

Guide plates

Refer to case 16.4.

Major connector

Refer to case 16.7

Minor connectors

Refer to case 16.1.

Retentive arms

Refer to case 16.6 for options for clasping the left
canine. If esthetics is a major concemn, a circum-
ferential clasp. onginating from the distal aspect
and engaging a mesiobuccal undercut, may be
used on the left second premolar and the clasp on
the left canine omitted.

Refer to cases 16.5 and 16.1 for a discussion of
clasps for the nght side.

Denture base retentive elements/replacement
teeth

Refer to case 16.10,
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Case 16.13

Fig. 16.13-1




Case 16.14

Rests Case 16.14

One or both rests on the second premolar could
be omitted if occlusal interferences exist. Refer to
case 16.7 for options on the right side.

Guide plates
Refer to case 16.4.

Major connector

An antenor-postenor palatal strap would almost al-
ways be the preferred major connector.

Minor connectors

Refer to case 16.1.

Retentive arms

It esthetcs 15 a major concern, a circumferential
clasp, onginating from the distal and engaging a
mesiobuccal undercut, may be used on the left
second premolar and the clasp on the canine omit-
ted

Refer to cases 16.5 and 16.1 for a discussion of
clasping for the right side.

Denture base retentive elements/replacement
teeth

Retentive network, denture teeth, and denture
base would almost always be used for the poste-
nor edentulous space. They may also be used for
the antenior space, particularly when the space is
wider than normal. Fig. 16.14-1
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Rests

One or both rests on the first molar could be omit-
ted if occlusal interferences exist. Refer to case
16.7 for options on the right side.

Guide plates

Hefer 10 case 16.4.

Major connector

An antenor-postenor palatal strap is almost always
the major connector of choice.

Minor connectors
Refer to case 16.1.

Retentive arms

Clasping options for the canine are the same as
those described for case 16.6. Options for the third
molar are the same as those for case 164 If the
third molar does not possess a usable undercut, a
crcumferential clasp may be placed on the first
molar. It would usually onginate from the mesial
and engage a distofacial undercut.

Refer to cases 16.5 and 16.1 for a discussion of
clasping for the nght side.

Denture base retentive elements/replacement
teeth

A tube tooth, heat-cured or light-activated resin re-
placement would usually be used for the single-
tooth postenor space. However, retentive net-
work, a denture tooth, and denture base may also
be used and is particularly indicated if the space is
wider than normal. An all-metal replacement is in-
dicated if vertical space is limited.

Tube teeth or resin replacements may also be
used to replace the premolars if the residual ridge
is well-healed and exhibits minimal resorption.
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Case 16.15

If the left side vanes from that shown, refer 1o
cases 16.4 to 16.14 for the correct configuration.

Fig. 16.15-1

For design concepts and vanations on the left
side, refer to cases 16.4 to 16.14. Options related
to the nght-side modification space are discussed
below.




Case 16.16

Rests

The rest on the distal of the right first molar could
be moved forward to the mesial fossa or to the
distal fossa of the second premolar if occlusal in-
terferences preclude normal placement.

Guide plates
Refer to case 16.4.

Major connector
A palatal strap would almost always be used.

Retentive arms

Modified T-bars are the retainers of choice on the
right first and third molar if the only usable under-
cuts are adjacent to the edentulous space.

Denture base retentive elements/replacement
teeth

With a single tooth in the modification space, a
tube tooth or heat-cured or light-activated resin re-
placement would usually be used. If the width of
the space is narrowed by drifting, or if vertical
space 15 hmited, an alk-metal replacement should
be considered.

Case 16.16

Fig. 16.16-1

The design for case 16.16 is a combination of the
right side of case 16.15 and its mirror image. Refer
to case 16.15 for design concepts and vanations.
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Case 16.17

16.17 (S

If the left side vanes from that shown, refer to
cases 16.4 to 16.14 for the correct configuration.

Fig. 16.17-1

For design concepts and variations on the left side
refer to cases 16.4 to 16.14. Options related to the
nght-side modification space are discussed below.
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Rests

The rest on the nght first premolar can be moved
to the mesial fossa or to the cingulum of the ca-
nine if occlusal interferences contraindicate place-
ment on the distal. The mesial rest on the first mo-
lar may also be moved to the distal if necessary.

Guide plates

Refer to case 16.4.

Major connector

A palatal strap would almost always be used. The
right first premolar is plated to facilitate crossing
the palate at night angles to the midline. However,
a lingual bracing arm is an acceptable alternative.

Minor connectors
Refer to case 16.1

Retentive arms

A modified T-bar would be the retainer of choice
for the first molar or first premolar if the undercut
is adjacent to the edentulous space.

A bar clasp would also be the retainer of choice
for the first premodar if it would be less wvisible than
a circumferential clasp.

With relatively small edentulous spaces, a re-
tainer on the left canine could usually be omitted,
particularly if the four guide surface-guide plate
contacts are parallel and restrict the path of inser-
tion/dislodgement.

Denture base retentive elements/replacement
teeth

With a single tooth in the modificaton space, a
tube tooth or heat-cured or ight-activated resin re-
placement would usually be used. Retentive net-
work, a denture tooth, and denture base could be
considered if the residual ndge is stll in the pro-
cess of recontouning or if the space is considerably
wider than normal.



Case 16.19

Case 16.18 The retentive arm on the right canine may be
omitted, particularly if the four guide surface-
guide plate contacts restrict the path of insertion/
dislodgement. If a clasp on the canine is neces-
sary, the options are the same as those discussed
for the left canine of case 16.6.

Case 16.19

if the left side vanes from that shown, refer to
cases 16.4 to 16.14 for the correct configuration.

Fig. 16.18-1

For design concepts and variations on the left side
refer to cases 16.4 to 16.14. Options for the nght-
side modification space are essentially the same as Fig. 16.19-1
those for case 16.17.
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Case 16.19 is one example of a large number of
possible Class Ill arch forms with bilateral posterior
tooth-bounded edentulous areas.

The designs for bilateral tooth-supported RPDs
can be created by combining portions of the de-
signs for cases 16.4 to 16.14 (or their mirror im-
ages). It will be necessary to consult the “'Case ref-
erence guide” at the beginning of the chapter in
order to locate the design for a specific segment.
In the example of case 16.19, the edentulous
space on the left side is missing three teeth and
would correspond to the left side of case 16.7 or
16.8. The right side of the arch is missing two
teeth and would correspond to the mirror image of
the left side of case 16.4, 165, or 16.6. Exami-
nation of the individual arches reveals that the de-
sign for case 16.19 is a composite of those for
case 16.8 and the mirror image of case 16.6. De-
signs for similar cases can be developed by the
same process. Although some extrapolation will be
necessary, the prninciples are similar throughout
and the process should not be too difficult
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Case 16.20

It the left postenor edentulous segment vanes
from that shown, refer to cases 16.4 to 16.14 for
the correct configuration.

Fig. 16.20-1

The design for case 16.20 is the same as that for
case 16.5 with a single-tooth anterior modification
space. Changes associated with the antenor modi-




Case 16.21

fication space are considered below. Refer 1o case
16.5 for a discussion of other aspects of the de-
sign.

Rests

If the lateral incisor exhibits poor bone support or
severely sloped lingual anatomy, it should be
plated and a cingulum rest placed on the canine. A
rest seat and rest should always be placed on the
central incisor

Guide plates

Anterior guide plates must be located on the lin-
guoproximal surfaces so that they will not be visible
from the labial aspect or interfere with positioning
of the replacement teeth.

Major connector

Although an antenor-posterior palatal strap would
usually be selected, the opening should be elimi-
nated if its anterior-postenor dimension is less than
15 mm. Also refer 1o case 16.1.

Retentive arms

Retentive arms on the central or lateral incisor
would be unesthetic; they are rarely, if ever, indi-
cated

Denture base retentive elements/replacement
teeth

With only one tooth in the anterior edentulous
space, a facing, tube tooth, or heat-cured or light-
activated resin replacement would almost always
be used. Retentive network, a denture tooth, and
denture base should be considered if the residual
ndge exhibits incomplete healing or extensive re-
sorption or if the space is wider than normal for the
missing tooth.

Case 16.21

If the posterior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config-
uration

Fig. 16211

The design for case 16.21 is a composite of those
for case 16.8 (left posterior), the mirror image of
case 16.5 (right postenor), and case 16.20 (ante-
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nor). Refer to cases 16.8. 16.5, and 16.20 for de-
5ign concepts and vanations.

Case 16.22

If the left postenor edentulous segment varies
from that shown, refer to cases 16.4 to 16.14 for
the correct configuration.

Fig. 16.221
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The design for case 16.22 is the same as that for
case 16.6 with a single-tooth antenor modification
space. Changes associated with the antenor mods-
fication space are considered below. Refer to case
16.6 for a discussion of other aspects of the de-

sign.

Rests

Rest seats and rests should always be placed on
the central incisor and canine adjacent to the ante-
nor edentulous space.

Guide plates
Refer to case 16.20.

Retentive arms

Retentive arms on the central incisor and canine
are seldom needed or indicated. If a retentive arm
1s desired for the canine, refer to case 16.1 for
design options.

Denture base retentive elements/replacement
teeth

Refer to case 16.20.



Case 16.24

Case 16.23 rior). Refer to cases 16.8. 16.5. and 16.22 for de-
sign concepts and vanations.

Case 16.24

If the postenior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config-
uration

If the posterior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config-
uration.

Fig. 16.23-1

The design for case 16.23 is a composite of those
for case 16.8 (left posterior), the mirror image of Fig. 16.24-1
case 16.5 (nght posterior), and case 16.22 (ante-
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The design for case 16.24 is a composite of those
for case 16.8 (left posterior) and case 16.16 (right
posterior) combined with a twe-tooth anterior mod-
ification space. Changes associated with the mod-
ffication space are considered below. Refer to
cases 16.8 and 16.16 for a discussion of other as-
pects of the design.

Rests

If the right lateral incisor exhibits accepiable bone
support and hingual anatomy, a rest seat and rest
may be placed on it and the rest on the right ca-
nine omitted.

If the left lateral incisor is peniodontally weak or
possesses a steep lingual slope. both it and the
caning should be plated, A rest seat must be pre-
pared beneath the plating, at least on the canine.

Guide plates
Refer to case 16.20.

Major connector
Refer to case 16.20.

Retentive arms

RHetentive arms on the lateral incisors would be
unesthetic; they are rarely, if ever, indicated. If
proximal undercuts on the lateral incisors can be
utilized for riggd metal retention (dual path, rota-
tonal path), the retentive arm on the left canine
can be omitted.

Denture base retentive elements/replacement
teeth

With a small antenor edentulous segment, several
possibilities for replacement exist. Retentive net-
work, denture teeth, and denture base would
tend to be selected if the spacing is not appropri-
ate for the missing teeth or if the residual ridge
exhibits extensive resorption or incomplete heal-
ing. Facings, tube teeth, or heat-cured or hight-ac-
tivated resin replacements would be more appro-
pnate if the residual ndge exhibits httle resorption
and large undercuts, if the spacing is correct, or if
there 1s deep vertical overlap of the antenor teeth.
In the last instance, metal backings should be
used to reduce the potential for fracture.
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Case 16.25

If the posterior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config-
uration,

Fig. 16.25-1

The design for case 16.25 is a composite of those
for cases 16.12 (left posterior). 16.5 (nght poste-
rior), and 16.1 (anterior). Refer to these cases for
design concepts and variations.



Case 16.26

Case 16.26

if the posterior segments vary from those shown,
refer 1o cases 16.4 to 16.14 for the correct config-
uration.

Fig. 16.26-1

The design for case 16.26 is a composite of those
for case 16.5 (left posterior) and the mirror image
of case 16.8 (nght postenor), combined with a

three-tooth anterior modification space. Changes
associated with the modification space are consid-
ered below. Refer to cases 16.5 and 16.8 for a dis-
cussion of other aspects of the design.

Rests

If the right lateral incisor exhibits exceptionally
good bone support and acceptable lingual contour,
cingulum rests may be placed on it and the adja-
cent canine. The plating would then be omitted.

Guide plates
Hefer to case 16.20.

Major connector
Hefer 1o case 16.20.

Retentive arms

A retentive arm would seldom, if ever, be located
on the lateral incisor. If necessary, a clasp may be
placed on the right canine. Refer to case 16.1 for
design options.

If proximal undercuts on the lateral incisor and
canine permit the use of ngid metal retention (dual
path, rotational path), the clasps on the antenor
teeth and possibly the left first premolar can be
omitted.

Denture base retentive elements/replacement
teeth

With three missing teeth in the antenor modifica-
ton space. retentive network, denture teeth, and
denture base would usually be selected. However,
facings, tube teeth, or heat-cured or light-acti-
vated resin replacements could be used if the re-
sidual ndge exhibits little resorption and complete
healing and if the spacing is correct for the missing
teeth.
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Case 16.27

If the postenor segments vary from those shown
refer to cases 16.4 to 16.14 for the correct config-
uration

Fig. 16.27-1

The design for case 16.27 is a composite of those
for case 16.5 (left postenor) and case 16.16 (nght
postenior), combined with a four-tooth antenor
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modification space. Changes associated with the
modification space are considered below. Refer 1o
cases 16.5 and 16.16 for other aspects of the de-
sign.

Rests

Rests are almost always placed as shown in Fig.
16.27-1. Rest seats must be prepared beneath the
plating on the canines.

Guide plates

Refer to case 16.20.

Major connector
Refer to case 16.20.

Retentive arms

Clasp arms can be omitted from the premolars if
mesial proximal undercuts can be utilized for ngid
metal retention (dual path, rotational path).

Denture base retentive elements/replacement
teeth

With four missing teeth in the antenor modification
space, retentive network, denture teeth, and
denture base would almost always be used. How-
ever, facings, tube teeth, or heat-cured or hght-
activated resin replacements may be considered if
the residual ridge exhibits little resorption and com-
plete healing and if the spacing 1s correct for the
missing teeth



Case 16.29

Case 16.28 Case 16.29

If the postenor segments vary from those shown, If the posterior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config- refer to cases 16.4 to 16.14 for the correct config-
uration. uration.

Fig. 16.28-1
g Fig. 16.29-1

The design for case 16.28 is a composite of those The design for case 16.29 is a composite of those
for case 16.8 (left posterior), the mirror image of for case 16.5 (left posterior), the mirror image of
case 16.6 (nght posterior), and case 16.28 (ante- case 16.6 (nght posterior), and case 16.2 (ante-
rior). Refer to these cases for design concepts and

vanations.

293



Maxillary Class lll Designs

rior). Refer to these cases for design concepts and The design for case 16.30 is a composite of those

variations. for case 16.5 (left postenior), case 16.17 (nght pos-
tenor), and case 16.3 (anterior). Refer to these
cases for design concepts and vanations.

Case 16.30

Case 16.31

If the posterior segments vary from those shown,
refer to cases 16.4 to 16.14 for the correct config-
uration

Fig. 16.30-1 Fig. 16.31-1




Case 16.31

Rests

The embrasure clasp assemblies may be moved
one tooth forward or backward, depending on the
location of undercuts and occlusal contacts. The
rest on the right canine is not absolutely necessary
and would almost certainly be omitted if the nght
embrasure clasp is moved forward.

Guide plates

The guide plate on the central incisor must be lo-
cated on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Major connector

An antenor-postenor palatal strap major connector
would be preferred if the opening were large
enough to be of significant benefit (greater than 15
mm in an antenor-postenor dimension). This would
most commonly occur when the embrasure clasps
are placed on the first molars and second molars.

A U-shaped major connector may also be consid-
ered if there 1s an inoperable palatal torus or if the
patient cannot tolerate normal palatal coverage by
the major connector. Although there is some loss
in ngidity, the edentulous segment is so small that
the sacnifice is not significant.

Minor connectors

Hefer to case 16.1.

Retentive arms

If an anterior component i1s added to the embra-
sure clasp on the left side, the retentive arm on
the first premolar can be omitted. If the embrasure
clasp assembles are moved forward, the antenor
retentive arm on the left side would engage a me-
siofacial undercut on the first premolar. A clasp
would seldom, if ever, be included on the central
INCISOr.

In the design shown in Fig. 16.31-1, a bar clasp
was selected for the left first premolar pnmarily for
esthetic reasons. However, if the approach arm is
wvisible crossing the gingiva, cne of the options
noted above should be selected. A circumnferential
clasp. emanating from the mesial aspect and en-
gaging a distofacial undercut, would usually be es-
thetically unacceptable because the onginating por-
ton would be very near the mesio-occlusal aspect
of the facial surface.

Refer to case 16.1 for other design considera-
tions relating to the embrasure clasps.

Denture base retentive elements/replacement
teeth

Refer to case 16.1.
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Case 16.32

Fg. 16.32-1
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Rests

The embrasure clasp assemblies may be moved
one tooth forward or backward, depending on the
location of undercuts and occlusal contacts. If the
lateral incisors exhibit extensive bone loss or poor
lingual anatomy for rest preparations, they should
be plated. A cingulum rest would then be placed
on the right canine. The left central incisor would
also be plated. A rest seat must be prepared be-
neath the plating on at least the central incisor.

Guide plates

The antenior guide plates must be located on the
linguoproximal surfaces so that they will not be vis-
ible from the labial aspect or interfere with posi-
tioning of the replacement teeth,

Major connector

Refer to case 16.31.

Minor connectors
Hefer to case 16.1

Retentive arms

Retentive arms would seldom, if ever, be placed
on the central or lateral incisors. Options for pos-
tenor retention are essentally the same as those
descnbed for case 16.31.

Denture base retentive elements/replacement
teeth

Facings, tube teeth, or heatcured or light-acti-
vated resin replacements would almost always be
used for the two single-tooth antenor edentulous
areas. Retentive network, denture teeth, and den-
ture base could be considered if the residual ridge
exhibits incomplete healing or extensive resorption
or if the space 1s wider than normal.



Case 16.33

Case 16.33

Fig. 16.33-1

Rests

The rest on the nght second premolar may be
omutted if occlusal interferences exist. If the lateral
incisor exhibits extensive bone loss or lingual anat-
omy Inconsistent with rest seat preparation, it

may be plated, and a rest placed on the adjacent
central incisor.

Guide plates
Refer to case 16.32.

Major connector

An antenor-postenor palatal strap 1s the major con-
nector of choice. A U-shaped major connector may
be considered if there is an inoperable palatal torus
or if the patient cannot tolerate the postenor palatal

strap.

Minor connectors

Refer to case 16.1.

Retentive arms

Retentive arms would seldom, f ever, be placed
on the nght lateral incisor or left central incisor. Op-
tions for clasping the left canine are the same as
those for case 16.6. A retentive arm would usually
be omitted from the nght first premolar unless no
usable undercut existed on the second premolar. If
a retentive arm i1s needed for the first premolar, a
bar clasp is usually selected. A circumferential
clasp would originate near the mesio-occlusal as-
pect of the facial surface and could compromise
esthetics.

Denture base retentive elements/replacement
teeth

With both single and multiple edentulous seg-
ments, a vanety of possibiities for replacement
exist. Retentive network, denture teeth, and den-
ture base would tend to be selected if the spacing
15 not appropriate for the missing teeth or if the
residual ridge exhibits extensive resorption or in-
complete healing. Facings, tube teeth, or heat-
cured or light-activated resin replacements would
be more appropnate if the residual ndge exhibits
little resorption and large undercuts. if the spacing
is correct, or if there is a deep vertical overlap of
the antenor teeth. In the last instance, metal back-
ings should be used to reduce the potential for
fracture.
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Case 16.34

Fig. 16.34-1

Rests

If the nght lateral incisor exhibits exceptionally
good bone support and a prominent cingulum, a

304

rest may be placed on it and the plating and rest
on the central incisor omitted.

An embrasure clasp assembly may be placed on
the second premolar and first molar. The mesial
rest on the second premolar could then be omit-
ted

Guide plates

The distal guide plate on the lateral incisor must be
located on the linguoproximal surface so that it will
not be wvisible from the labial or interfere with po-
sitioning of the replacement teeth.

Major connector
Refer to case 16.33.

Minor connectors

Refer to case 16.1.

Retentive arms

A retentive arm would seldom, if ever, be placed
on the right lateral incisor.

A circumferential clasp, onginating from the me-
sial aspect and engaging a distofacial undercut,
may be used on the nght second premolar. How-
ever, the ongin of the arm may be near the occlu-
sal surface and may compromise esthetics. An-
other option would be to place an embrasure clasp
assembly on the second premolar and first molar.
The antenor retentive arm would then onginate on
the distal surface of the second premolar and en-
gage a mesiofacial undercut.

Denture base retentive elements/replacement
teeth

Retentive network, denture teeth, and denture
base would ordinanly be used for both edentulous
areas. Facings, tube teeth, or heat-cured or hght-
activated resin replacements may be considered
for the antenor area if the residual ndge is large
and completely healed. They would also tend to be
indicated if the residual ndge is undercut or if ver-
tical space 15 hmited



Case 16.35

Case 16.3b

if the left side varies from that shown, refer 1o
cases 16.4 to 16.14 for the correct configuration.

Fig. 16.35-1

Design options for the left side are essentially the
same as those for case 16.12. Varations for the
nght side are discussed below.

Rests

With the large edentulous segment on the nght
side, the lateral incisor would seldom be used as
a single anterior abutment. If possible, a rest seat
should be prepared beneath the plating on the lat-
@ral INCIsor.

Guide plates
Refer to case 16.34.

Major connector

Refer to case 16.33.

Minor connectors

Refer to case 16.1

Retentive arms

Because of esthetic considerations, a clasp arm is
not usually placed on the lateral incisor. Undoubt-
edly, some sacrifice in overall retention resuits. If
esthetics is urimportant or if the patient exhibits
a very low liplne duning smiling or speaking, a
clasp could be included. A bar clasp would usually
be selected because of its decreased visibility.
Options for the retentive arm on the night molar
are the same as those discussed for case 16.4.

Denture base retentive elements/replacement
teeth

Retentive network, denture teeth, and denture
base would always be used on the nght side and
should also be used on the left side if there has
been extensive residual ridge resorption or if the
single-tooth spaces are wider than normal.
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Case 16.36

Fig. 16.36-1

Rests

Posterior rests would be located in the distal fos-
sae of the first molars and mesial fossae of the
second molars if embrasure clasps were utilized. A
rest seat must be placed on the canine beneath
the plating.

Guide plates

The mesial guide plate on the canine must be lo-
cated on the linguoproxamal surface so that it wall
not be wisible from the labial aspect or interfere
with positioning of the replacement teeth.

Major connector

An anterior-posterior palatal strap could be se-
lected, particularly if embrasure clasp assemblies
were used on the first and second molars.

Minor connectors

Refer to case 16.1.

Retentive arms

Refer to case 16.6 for clasping options for the ca-
nine. Refer to case 16.4 for clasping options for the
molars.

Denture base retentive elements/replacement
teeth

Because of the size of the edentulous segments,
retentive network, denture teeth, and denture
base would always be used.



Case 16.37

Case 16.3/

Fig. 16.37-1

Rests

The mesial rests on the right second premolar and
left first premolar could be omitted if occlusal inter-
ferences exist. Rests may be placed on the lateral
incisors if they exhibit good bone support and ac-
ceptable lingual contours.

Guide plates

The distal guide plate on the lateral incisor must be
located on the linguoproximal surface so that it will
not be visible from the labial aspect or interfere
with positioning of the replacement teeth.

Major connector

An antenor-posterior palatal strap could be se-
lected if the opening were large enough to be of
significant benefit (greater than 15 mm in an ante-
rior-posterior dimension). A U-shaped major con-
nector should only be used to circumvent an Inop-
erable palatal torus or if the patient cannot tolerate
the posterior extensions of the other major con-
nectors.

Minor connectors

Refer to case 16.1.

Retentive arms

A retentive arm would seldom. if ever, be placed
on the lateral incisor. If additional retention 1S nec-
essary, a bar clasp may be placed on the left first
premolar. A circumferential clasp would usually be
avoided because the mesial originating portion of
the arm would lie close to the occlusal surface and
could compromise esthetics.

Denture base retentive elements/replacement
teeth

Refer 10 case 16 33.
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Case 16.38

Fig. 16.38-1

Rests

One of the rests on the night first premolar could
be omitted if occlusal interferences exist. If the lat-
eral incisors exhibit exceptionally good bone sup-
port and acceptable lingual contours, rests may be
placed on them and the rests on the central inci-
sors omitted.

Guide plates

Refer to case 16.37.

Major connector
Refer to case 16.37.

Minor connectors
Hefer to case 16.1.

Retentive arms

Retentive arms would seldom be placed on the lat-
eral incisors. However, if the patient's upper lip
will conceal the clasps during smiling and speech,
they may be incorporated into the design. Bar
clasps would usually be selected because they
would tend to be less wvisible than circumferential
clasps.

Clasping options for the postenor teeth are es-
sentially the same as those described for case
16.4.

Denture base retentive elements/replacement
teeth

Refer to case 16.33.



Case 16.39

Case 16.39

Fig. 16.39-1

Rests

The location of rests for case 16.39 depends
largely on whether or not the RPD is considered an
antenor extension. If the residual ndge provides
substantial support, the RPD could be considered
tooth supported and the design shown in Fig
16.39-1 would be appropriate. However, if the
gualty of the residual ndge is poor, the retentive
arm on the left first premolar would have the po-
tential for creating torquing stresses. The best so-
lution would seem to be omitting the mesial rest.
The retentive arm would then lie in front of the axis
of rotation and would release when the antenor ex-
tension moves toward the residual ndge. As an al-
ternative, the mesial rest could be moved to the
distal fossa. The mechanics of the clasp assembly
would be acceptable but the proximity of the minor
connectors might compromise oral hygene. The
design on the nght first premolar is acceptable
even if the RPD is considered an antenor exten-
sion. The retentive tip hes so close to the axis of
rotation that little torque will be developed. How-
ever, if a bar clasp is used to engage a midfacial
ar distofacial undercut, the mesial rest should be
deleted.

Guide plates

If the RPD is considered an antenor extension, the
guide plates on the mesial surfaces of the premo-
lars should not extend above the height of contour
or they will preempt the planned rests.

Major connector
Refer 1o case 16.37.

Minor connectors

Refer to case 16.1.
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Retentive arms

For a discussion of retentive arms for the premo-
lars, refer 1o “Rests,” above. Clasping considera-
tions for the molars are the same as those for the
molars of case 16.4. Although the clasps on the
molars are behind the axis of rotation, the teeth
are relatively strong and the forces applied are in a
vertical direction.

Denture base retentive elements/replacement
teeth

Because residual ndge support is important for the
anterior segment, retentive network, denture
teeth, and denture base would always be used in
this area. They could also be used for the single-
tooth postenor edentulous segments if the residual
ridge exhibits incomplete healing, extensive re-
sorption, or if the width of the spaces is greater
than normal.

Case 16.40
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Fig. 16.40-1

Quite frequently, the three remaining teeth would
be extracted and a maxillary conventional complete
denture or overdenture fabricated. A design Is
being presented for the sake of completeness and
for those cases when a partial denture might be
fabricated. An RPD might be indicated if (1) the re-
sidual ridge exhibits considerable resorption, (2)
bone support for the teeth is good, (3) oral hygiene
is acceptable, (4) the patient has a debilitating dis-
ease (e.g., diabetes), (5) the patient exhibits poor
neuromuscular control, or (6) the patient has a fear
of losing the remaining teeth or a strong desire 10
keep them.

Rests

Since the RPD for case 16.40 should definitely be
regarded as an anterior-extension prosthesis, the
location of rests on the premolars is intimately
associated with the type of clasp arms select-
ed. Refer to the discussion in ""Retentive arms,”
below.

Guide plates

If a bar clasp is used on the nght first premolar,
the mesial rest will be omitted and the mesial
guide plate must not extend above the height of
contour



Case 16.40

Major connector

Palatal coverage should be used to improve the de-
gree of palatal support. If an |-bar 15 used on the
right first premolar, plating should be avoided if at
all possible.

Minor connectors

Refer to case 16.1.

Retentive arms

The clasp assembly on the nght first premolar will
apply minimal torquing forces because the reten-
tive tip of the cast circumferential arm lies almost
directly under the awis of rotation (which passes
through the mesial rest). If a bar clasp is used to

engage a midfacial or distofacial undercut, the me-
sial rest should be omitted. The tip of the clasp will
then move distally and gingivally and will release
when the antenor extension moves toward the re-
sidual ndge.

The buccal retentive arm on the left first molar
should be flexible (wrought wire) because it lies
behind but very close to the axis of rotation and
has the potential for torquing the abutment. Al
though the clasp on the nght second molar also
lies behind the axis of rotation, the stresses ap-
phed to it will be in a vertical direction, greatly re-
ducing the potential for damage.

Denture base retentive elements/replacement
teeth

Hetentive network, denture teeth, and denture
base would always be used.
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Chapter 17

Maxillary Class IV Designs

According to Applegate’s rules for applying the Kennedy Classification, Class IV removable
partial dentures cannot have modification spaces. A postenor modification space would take
precedence in nomenclature, resulting in a Class Il RPD. Thus. the frequency of Class IV
RPDs 15 quite low. In our study of almost 2,000 maxillary arches for which RPDs were
fabricated, less than 5% were truly Class IV. Considering frequency of occurrence, the 16
cases discussed in chapter 17 cover over 95% of these partially edentulous arches (or their
mirror images). The partially edentulous arch discussed in case 17.2 comprised over one half of

the total.
Case reference guide
Symmetrical
Two teeth in space 17.1
Four teeth in space 17.2
Six teeth in space 17.3
Eight teeth in space 17.4
Ten teeth in space 17.5
Asymmetrical
Three teeth in space 17.6
Four teeth in space 17.7
Five teeth in space 17810179
Six teeth in space 1710 t0 17.11
Seven teeth in space 17.12t0 17.13
Eight teeth in space 17.14
Nine teeth in space 17.15 10 17.16
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Case 17.1

Fig. 17.1-1
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Rests

Rests may be placed on the lateral incisors if the
bone support is adequate and the lingual anatomy
IS appropnate for positive rest seat preparations. |f
either of these factors i1s unacceptable, the lateral
incisors should be plated and cingulum rest seats
and rests placed on the canines.

The embrasure clasp assemblies may be moved
one tooth forward or backward, depending on the
location of undercuts and occlusal contacts (see
“Retentive arms.”” below).

Guide plates

Guide plates on the antenor teeth must be located
on the hnguoproximal surfaces so they will not be
visible from the labial aspect or interfere with po-
sitioning of the replacement teeth

Major connector

An anterior-posterior palatal strap is the major con-
nector of choice if the A-P dimension of the open-
ng 1s 15 mm or more. If the embrasure clasp as-
semblies are moved forward one tooth, the
opening will be very small and i1s usually omitted
The lateral and posterior border of the major con-
nector will remain as shown in Fig. 17.1-1.

A U-shaped major connector may also be consid-
ered. Although there is some loss in ngidity, the
edentulous segment 1S so small that this sacrifice
is not of great significance.

Refer to case 14.1 for further discussion of ma-
jor connectors.

Minor connectors

Considerations for minor connectors are the same
as those discussed for case 14.1. No special con-
siderations are necessary for Class IV RPDs.



Case 17.2

Retentive arms

Cast clasps are usually used for Class IV RPDs,
especially when the edentulous segment s not 50
large that the prosthesis is considered an antenor
extension.

If the edentulous space is small {as in case 17.1)
anterior retentive arms are usually omitted. When
there are proximal undercuts bordernng the eden-
ulous space, rigid metal retention (dual path, ro-
tational path) may be used.

Circumferential (embrasure) clasps are almost al-
ways used to prowide retention posteriorly, and
the undercuts are invariably on the buccal surfaces.
The clasp assembly may be moved forward or
backward one tooth, depending on the location of
undercuts and occlusal contacts.

Refer to case 16.1 for additional information

Denture base retentive elements/replacement
teeth

With a small edentulous segment, several possi-
bilities for replacement exist. Retentive network,
denture teeth, and denture base would tend to be
selected if the spacing is not appropriate for the
missing teeth or if the residual ridge exibits exten-
sive resorption or incomplete healing. Facings,
tube teeth, or heat-cured or light-activated resin
replacements would be more appropriate if the re-
sidual ndge exhibits little resorption and large un-
dercuts, if the spacing is correct, or if there is
deep vertical overlap of the anterior teeth. In the
last instance, a metal lingual backing should be
used to reduce the potential for fracture.

Case 17.2

Fig. 17.21
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Rests

Variations in the location of the embrasure clasp
assemblies are essentially the same as those for
case 17.1, except that moving the assembly for-
ward 15 seldom acceptable because of a decrease
in the resistance to biting forces on the anterior
segment

if the lingual anatomy of the canines I1s too steep
for adequate rest seat preparations, the canines
may be plated and mesial rests placed on the first
premolars.

Guide plates

Refer to case 17.1.

Major connector

An antenor-posterior palatal strap is the major con-
nector of choice. The opening would be eliminated
only in the rare instance when the embrasure clasp
assemblies are moved forward. Because of the
size of the edentulous segment, a U-shaped major
connector should only be considered if a torus ex-
tends within 6 to 8 mm of the vibrating line or if
the patient cannot tolerate the postenior palatal
strap. The U-shaped connector generally lacks r-
gidity, or if made broad enough to possess rigid-
iy, will cover excessive tissue in an area prone to
the development of inflammatory papillary hyper-
plasia

Minor connectors

Refer to case 17.1.

Retentive arms

Rigd metal retention (dual path, rotational path)
should be considered if mesioproximal undercuts
are present on the canines

I-bars may be used on the canines if they will be
hidden by the patient’s lip. Circumferential clasps
are seldom indicated because the origin of the
arms would usually be near the incisal edge and
would therefore be esthetically unacceptable.

Retention posteriorly is essentially the same as
that discussed for case 17.1, except that the em-
brasure clasp assembly would seldom be moved
forward.

316

Denture base retentive elements/replacement
teeth

The options are the same as described for case
17.1. However, with four teeth in the modification
space, there 1s a greater tendency 10 use retentive
network, denture teeth and denture base.

Case 17.3

Fig. 17.3-1




Case 17.3

With both canines missing, the prosthesis should
be considered an anterior extension RPD. The prin-
ciples for clasp assemblies are the same as those
discussed for distal extension RPDs except the ex-
tension area is reversed.

The anterior abutments are most subject to
torquing forces. Thus, in these areas, clasp de-
sign should be such that the retentive arms wall
gither release or flex during functional movements
of the extension base. Although the posterior em-
brasure clasps will lie opposite the axis of rotation
from the extension area, the molars are relatively
strong teeth and the forces applied to them will be
nearly vertical. Fortunately, they seldom show the
effects of adverse functional forces.

Rests

Rests for the embrasure clasps should be placed
on the first and second molars if possible. They
may be located on the second premolar and first
molar but stability on incising may decrease con-
siderably.

The rests on the first premolars should ideally be
placed in the distal fossae (opposite from the ex-
tension area). Then, the bar clasps will release
when functional forces are applied (see “Retentive
arms,” below).

Guide plates

The mesial guide plates on the first premoiars
should have the same design as the distal guide
plates on the premolars for distal extension cases
(refer to case 14.1). Physiologic relief at the frame-
work try-in is essential so that the guide plates will
not preempt the planned rests during functional
movements of the anterior extension.

Major connector

An anterior-posterior palatal strap is the major con-
nector of choice. The opening may be eliminated if
additional palatal support is required. A U-shaped
major connector should only be selected if an in-
operable palatal torus extends to within & to 8 mm
of the wvibrating line, so that the postenor strap
cannot be placed posterior to the torus.

The second premolars and first premolars may
be plated if necessary. However, plating of the
first premolars should be avoided if possible. When
they are plated, the metal must end exactly at the
survey line. If the plating extends above the survey
line, it will preempt the planned distal rests, and
torquing forces will be applied to the abutments.

Minor connectors
Refer to case 17.1.

Retentive arms

With the large edentulous area, clasps would al-
maost always be placed on the first premolars. Bar
clasps are preferred because they will release dur-
ing functional movements of the antenor segment
(lif distal rests are used), and because they are less
apt to be visible when the patient smiles. l-bars
would be used if the undercuts are located on the
midfacial or distofacial surfaces and modified T-
bars if the undercuts are on the mesiofacial sur-

faces.

Circumferential clasps often onginate near the
occlusal aspect of the mesiofacial surface and
would therefore be esthetically objectionable. If cir-
cumferential clasps are selected, they should be
flexible (wrought wire) and the rest should be
moved to the mesial fossa. Conversely, if the rest
must be placed in the mesial fossa due to occlusal
interferences with a distal location, a wrought wire
circumferential clasp should be selected.

Denture base retentive elements/replacement
teeth

Retentive network, denture teeth and denture
base would almost always be used because resid-
ual ridge support is needed for the antenor exten-
SHON area.
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Case 17.4

Case 17.5

Fig. 17.41

The design principles for case 17.4 are essentially
the same as those for case 17.3. Lingual bracing
arms on the first molars are not necessary because
the combmation of mesial and distal minor connec-
tors provides adequate bracing and prevents lin-
gual migration of the teeth.
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Fig. 17.5-1

The design principles for case 17.5 are essentially
the same as those for case 17.3. However, with
the very large anterior extension area, there Is
considerable potential for the development of
torquing forces on all the molars, particularly if the
quality of the residual ndge is poor. In addition, it
could be argued that because of the few teeth re-



Case 17.7

maining and the extent of the edentulous area, a
complete denture would be more retentive and
stable than a partial denture. The choice between
a complete and partial denture would depend on
(1) the size and quality of the residual ridge. (2] the
conditon and position of the abutments, (3) the
opposing occlusion, and (4) patient preference.

Case 17.6

|

Fig. 17.6-1

For design concepts and vanations, refer to case
17.1 for the nght side and case 17.2 for the left
side.

Case 17.7

Fig. 17.7-1

The design for case 17.7 1s essentially a combina-
tion of those for cases 17.1 and 17.3.
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Maxillary Class IV Designs

Because of the size of the edentulous segment,
the nght lateral incisor has been plated and a rest
placed on the canine. If possible, a rest seat
should also be prepared on the lateral incisor.

The design for the left side will vary, depending
on whether the RPD is considered an antenor ex-
tension and whether retention on the first premolar
15 necessary. If the residual ndge possesses good
mass and contour, and retention on the first pre-
molar is unnecessary, the design will be as shown
in Fig. 17.7-1. However, if retention on the first
premolar 1s desired and the antenor residual ndge
IS poor in quantity and qualty, the RPD should be
considered an anterior extension; retention on the
first premolar would be the same as that described
for case 17.3.

Case 17.8
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Fig. 17.8-1

The design for case 17.8 is essentially a combina-
tion of those for cases 17.1 and 17.4.

Because of the size of the edentulous space,
the nght lateral incisor has been plated and a rest
placed on the canine. If possible, a small rest seat
should also be prepared on the lateral incisor

With the canine and premolar both missing on
the left side, the prosthesis should be considered
an antenor extension. The retentive arm on the left
side should either release or flex dunng functional
movement of the extension base. Refer 1o case
17.4 for design options.



Caze 17.10

Case 17.9

omitted because the circumferential clasp on the
second premolar should provide adequate reten-
tion without sacnficing esthetics. If the embrasure
clasps are moved backward to the first and second
molars, a retentive arm would usually be placed
on the first premolar; the options for the clasp as-
sembly are the same as those descnbed in case
17.3.

Case 17.10

Fig. 17.9-1

The design for case 17.9 is essentially a combina-
tion of those cases 17.2 and 17.3.

The clasp arm on the nght camine may be omit-
ted if ngid metal retention (dual path, rotational
path) can be used, or if esthetics 15 more iImpor-
tant than retention.

A clasp arm on the left first premolar has been

Fig. 17.10-1

321



Maxillary Class IV Designs

The design for case 17.10 s essentally a combn-
nation of those for cases 17.1 and 17.5.

Because of the size of the edentulous space,
the nght lateral incisor has been plated and a rest
placed on the canine. If possible, a small rest seat
should also be prepared on the iateral incisor

The prosthesis should be considered an anterior
extension and the clasp on the first molar should
either release or flex dunng tissueward movement
of the antenor area.

Case 17.11

Fig. 17.11-1
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The design for case 17.11 is essentially a combi-
nation of those for cases 17.2 and 17.4

The clasp arm on the nght canine may be omit-
ted if ngid metal retention (dual path, rotational
path) can be used, or if esthetics is more impor-
tant than retention.

Stability of the anterior segment during function
might improve if the embrasure clasp assemblies
were moved to the first and second molars. This
option should be considered if the undercuts are
appropriately located and if the occlusion does not
interfere with this location



Case 17.13

Case 17.12 Case 17.13

Fig. 17.1211 Fig. 17.131
The design for case 17.12 is essentially a combi- The design for case 17.13 is a combination of
nation of those for cases 17.2 and 17.5; refer to those for cases 17.3 and 17.4; refer to these cases
these cases for design concepts and vanations. for design concepts and variations.
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Case 17.14

Case 17.15

Fig. 17.14-1

Fig. 17.15-1

The design for case 17.14 is a combination of
those for cases 17.3 and 17.5; refer to these cases
for design concepts and vanations
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The design for the nght side is essentially the
same as that for case 17.3.

With only one molar remaining on the left side,
it is very difficult to design a clasp assembly that
will release during functional movement of the an-
tenior extension. Because the circumferential arm




Case 17.16

shown in Fig. 17.15-1 will not release, it must be
flexible (wrought wire).

Case 17.16

l

Fig. 17.16-1

The design for case 17.16 i1s a combination of
those for cases 17.4 and 17.5; refer 1o these cases

for design concepts and vanations.
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