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ABSTRACT
A modified design for ovate pontics is proposed to achieve the esthetic, functional, and hygienic
requirements for fixed partial dentures. This design should aid the clinician in preparing the
edentulous area, thus resulting in less discomfort for the patient because little to no ridge
augmentation is required. The same emergence profile can be developed as with the classic
ovate pontic design.
CLIhrICAL SIGNIFICANCE

A modified ovate pontic has the following advantages: excellent esthetics because it produces
a correct emergence profile;: fulfilled functional requirements; greater ease of cleaning as
compared with the ovate pontic; an effective air seal, which eliminates air or saliva leakage; the
appearance of a free gingiv~lmargin and interdental papilla; elimination or minimization of the
"black triangle" between the teeth; and little or no ridge augmentation required prior to the
final restoration.

( J Esthet Restor Dent 16:273-283, 2004)

P

ontic design is important to
determine prior to fixed
partial denture reconstruction; the
type of pontic influences the
surgical procedure if the edentulous
area has a ridge defect. Four
basic pontic designs have been
used over the years: sanitary
(hygienic), ridge lap (full ridge lap,
total ridge lap) (Figure lA), modified ridge lap (Figure lB), and
ovate (Figure 1C). The modified
ovate pontic design meets all the
requirements that one desires in a
pontic, whereas the other types of
pontics may not. Various aspects of
all five types of pontics are compared in Table 1.

SANITARY (HYGIENIC) PONTIC

The sanitary or hygienic pontic
does not come in contact with the
edentulous ridge and provides a
wide space by which to maintain
oral hygiene.' However, although

the pontic facilitates effective cleansing of the prosthesis and tissues,
.
many patients object to the gap
and the food trap it provides, as
well as the way the pontic feels
against the tongue. It is seldom used

Figure 1 . Pontic designs: A, ridge lap (full ridge lap, total ridge lap); Bymodified
ridge lap; C , ovate pontic; D, modified ovate pontic. (Graph designed by
Mr. ChunHsiung Chen)
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Convex

today and rarely, if ever, in the
esthetic zone.
R I D G E LAP P O N T I C

The ridge lap design provides reasonably good esthetics; however, if
the ridge is resorbed on the facial
surface, it can look a r t i f i ~ i a lThe
.~
large, concave tissue surface of
the pontic makes the removal of
adherent plaque often quite diff i c ~ l t . Inflammation
~'~
and ulceration of the soft tissue are often
associated with this type of pontic.
M O D I F I E D R I D G E LAP P O N T I C

The modified ridge lap design is the
most popular type of pontic. It
usually results in less inflammation
in the ridge contacting area as compared with the ridge lap pontic owing
to its smaller concave surface and
ease of c ~ e a n s i n ~However,
.~.~
there
is still a concave surface in the center of the tissue surface that is often
difficult to negotiate with dental
floss andlor mechanical cleansing
devices.' If the edentulous ridge is
not severely resorbed, acceptable
esthetics can usually be expected.
OVATE PONTIC

The ovate pontic was developed by
Abrams in 1980.~Instead of a
concave shape a t the rissue surface,
the ovate pontic was created with
a convex shape to overcome the
disadvantage of the ridge lap or
modified ridge lap. As a result,
this pontic is easier to clean.
However, the height of contour of
the convex surface was designed

close to the center of the base, and
sometimes floss cannot pass through
the center of pontic, especially in
thin-scalloped periodontiurn, in
which there is a longer distance
from the top of papilla to the
labial gingival
The convex nature of the ovate
pontic was created to develop the
correct emergence profile. However,
in contrast to the requirements for
pontics, which suggest the importance of pressure-free contact over a
small area, the ovate pontic comes
in contact with a larger area of the
underlying soft tissue and applies
wry light pressure.12
The advantages of the ovate pontic
lie in its ability to achieve maximum
esthetics and that it is usually
easier to clean than the ridge lap
types. Its major disadvantage is that
it requires a sufficient faciolingual
width and apicocoronal thickness to
house the ovate pontic within the
edentulous ridge. A thin knife-edge
ridge is often a contraindication for
an ovate type of pontic. If the faciolingual and apicoincisal dimensions
are inadequate, a surgical augmentation procedure is often indicated.
Various techniques are available for
this purpose, depending upon the
type and extent of the ridge defect.
In 1983 Seibert classified ridge defects into three general categories13:
Class I. Buccolingual loss of tissue
with normal ridge height in an
apicocoronal dimension

Class 11. Apicocoronal loss of
tissue with normal ridge width in
a buccolingual dimension
Class 111. Combination buccolingual and apicocoronal loss of
tissue resulting in loss of normal height and width

The available ridge-management
techniques to esthetically enhance
restorations are as follows:
Socket preservation technique.
Greenstein described this technique to prevent ridge collapse
in which bone graft material is
applied directly after the extraction of the tooth.14
Full-thickness soft tissue grafts.
Meltzer published the first clinical report on using a soft tissue
graft solely to correct an esthetic,
anterior, vertical ridge defect.''
Seibert described a free-gingiva
onlay graft technique to reconstruct the deformed, partially
edentulous ridges.13'16
Pouch procedure. Garber and
Rosenberg developed a technique
for treating ridges that have a
horizontal loss of dimension.
It involves the subepithelial placement of a connective tissue
graft from the tuberosity." The
technique was a refinement of
those suggested by Langer and
Calagna and by ~ b r a m s . ~ ~ "
Ridge augmentation-improved
technique. Allen designed an
improved surgical technique for
localized ridge augmentation that
was similar to that previously
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described by Kaldahl, except that
the graft material was a hydroxyapatite implant.19'20
Subepithelial connective tissue
graft. Langer and Calagna outlined a combination of a partialthickness flap and a connective
tissue graft to achieve ridge
augmentation. 18'21
Immediate pontic technique.
Spear suggested a way to maintain
the interdental papilla following
anterior tooth removal. The provisional was modified to prevent
the socket from collapsing and
to imitate the natural emergence
profile.22

MODIFIED OVATE PONTIC

The modified ovate pontic design
(Figure ID) was developed to circumvent the problems encountered
with the ovate pontic. The modification of the ovate pontic involves
moving the height of contour at the
tissue surface from the center of
the base to a more labial position.
The modified ovate pontic does
not require as much faciolingual
thickness to create an emergence
profile. It is much easier to clean
compared with the ovate pontic
owing to the less convex design.
Its major advantage over the ovate
type is that often there is little or
no need for surgical augmentation
of the ridge.

-

The height of contour at the tissue
surface of the pontic is 1 to 1.5
and palata1 the labia' gingival margin. Dental floss can be
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used to push the labial gingival
margin away and cleanse the tissue
surface without any difficulty, in
contrast with other pontic types
(Figure 2). The labial gingival
margin rebounds after the dental
floss is removed. The tissue surface
of the modified pontii is less convex
than that of the ovate pontic.
The following cases describe how to
create the modified ovate pontic.
Case 1

A 22-year-old female presented
with resin-bonded bridges
(Maryland Bridges) that had
replaced her congenitally missing
maxillary lateral incisors 9 years
previously. Her chief complaint
was an esthetic concern regarding
her smile. The bonding had been
done several times since the initial
placement, and some material
was now showing through the

labial surface (Figure 3). The
crown shade did not match the
other natural teeth (see Figure 3).
The long axes of the two lateral
incisors tilted distally, and the
maxillary right canine was shorter
than left canine (see Figure 3B).
Clinical Treatment. The two resinbonded bridges were removed, and
a six-unit fixed provisional was
fabricated. The long axes of the
maxillary lateral incisors were corrected and tilted mesially (Figure 4).
A crown-lengthening procedure
was performed to lengthen the
maxillary right canine (Figure 5);
tooth preparation was done at the
same time. The finish line was
extended to the gingival margin,
and the provisional crown margin
was extended to the new finish
line (Figure 6). Gingivoplasty was
performed with a football-shaped
diamond. A 30 to 45" gingivoplasty

Figure 2 . Cleansing o f pontic designs. A, Ridge lap: dental floss cannot contact
the pontic tissue surface in the concavity. B, Modified ridge lap: dental floss
can contact more of the tissue surface of the modified ridge lap, but a concave
area remains in the center of the tissue-contacting surface that cannot be
cleansed. C , Ovate pontic: dental floss can be brought into intimate contact
with most o f the tissue-contacting surface. D, Modified ovate pontic:
dental floss can be brought into intimate contact with the tissue-contacting
,surf~&.(Graph designea by Mr. ChunHsiung Chen)
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collapse and become inflamed;
some acrylic was added to the
mesial aspects of provisional margin
to support the papilla properly
(see Figure 10). Figures 11 and 1 2
demonstrate the restorations at
initial insertion and at a 27-month
follow-up, respectively.
Case 2

Figure 3. Case 1. A 22-year-old female had resin-bonded bridges t o replace her
congenitally missing maxillary lateral incisors 9 years previously. Her chief
complaint was an esthetic concern regarding her smile. The bonding had been
done several times, and some material wds now showing through the labial surface.
The crown shade did not match that of the natural teeth. The long axes of the
two lateral incisors tilted distally, and the maxillary right canine was shorter than the
left canine (B).

1

I

was made in the labial edentulous
area and extended apically and
palatally l to 1.5 mm from the
labial gingival margin (Figure 7).
The lingual edentulous area was
prepared to create a shallow concavity (Figures 8 and 9). The

provisional was built up to create a
modified ovate pontic with a shallow convexity (see Figure 9B), then
the provisional was inserted back
right after gingivoplasty procedure
(Figure 10). Figure 6 shows the
papilla between two central incisors

Figure 4. Case 1. The two resin-bonded
bridges were removed and a six-unit
fixed provisional was fabricated. The
long axes of maxillary lateral incisors
were corrected and tilted mesially.

rrgure 3 . Lase 1. A crown-lengthening
procedure was performed to lengthen
the maxillary right canine.

A 45-year-old female presented to
our clinic. Her maxillary left central
incisor had been extracted by her
family dentist 3 months prior to
presentation. There was 2 mm of
attachment loss at the mesial papilla area of the maxillary right
central incisor, and 2 to 3 mm of
attachment loss at the mesial papilla area of the maxillary left lateral
incisor (Figure 13). The tissue surface of the provisional pontic was
built up to create the modified
ovate pontic design by exerting light
pressure on the labial, mesial, and
distal soft tissue areas (Figure 14).
Care was taken to ensure that dental
floss could pass between the pontic

Figure 6. Case 1. Tooth preparation
was done at the time of crown lengthening. The finish line was extended
to the gingival margin, and the provisional crown was extended t o the new
finish line.
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Figure 7. Case 1 . Gingivoplasty was
performed with a football-shaped diamond. A 30 to 45' gingivoplasty
was made in the labial edentulous
area and extended apically and palatally 1 to 1.5 mm from the labial
gingival margin.

and the underlying soft tissue,
especially in the center (Figure 15).
A yellow gold undercasting was
fabricated, and acrylic was applied
to the pontic area to relate the
edentulous soft tissue (Figure 16).
The final fixed partial denture was
completed 8 months after placement

Figure 8. Case 1 . The lingual edentulous
orea was prepared to create a shallow
concavity.

of the provisional (Figure 17).
Figures 18 and 19 demonstrate the
restoration at 1 and 2 year followups, respectively.
DISCUSSION

Pontics of fixed partial dentures have
to fulfill esthetic, functional, and
hygienic requirements. For years
controversy has existed regarding

Figure 9. Case 1 . A and B, The provisional was relined to create a modified ovate
pontic with a shallow convexity.
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the pontic surface abuting the tissue.
With the use of the ridge lap pontic,
alveolar ridge deficiencies were
accommodated, but oral hygiene
was difficult because of the concave
pontic design. The sanitary pontic
and the modified ridge lap pontic
were developed to avoid or minimize
any contact between the pontic and
edentulous ridge mucosa, but they
did not satisfy the esthetic requirements. The ovate pontic was developed to fulfill esthetic and functional
requirements. Its convex pontic
design was intended to fabricate a
concave soft tissue outline in the
edentulous ridge mucosa. However,
at times floss cannot pass through
the center of pontic, especially in
anterior teeth area, where the distance from the top of papilla to the
labial gingival margin is longer
than in posterior teeth area. (The
cementoenamel junction is more
curved in anterior teeth, and there is
more convexity as compared with
posterior teeth area.) The modified
ovate pontic was developed to circumvent this problem. This pontic
is less convex and often requires
little or no ridge augmentation (see
Table 1).

Figure 10. Case 1 . Four weeks after the
insertion o f the provisional.

Figure. 1 I . Case 1. lnitial insertion. The
final fixed partial denture was fabricated
by a fourth-year dental student.

Figure 12. Case 1. Restoration at a
follow-up aftev 2 years and 3 months.

Some investigators have reported
that soft tissue-contacting pontics
have been associated with clinical signs of inflammation such as
swelling, edema, and histologic
changes.23-26However, oral hygiene
was not the main concern of these
investigators; their primary concerns
were the composition and surface
texture of the pontic material, the
design of the pontic, and the degree
of pressure placed on the edentulous
ridge mucosa by the pontic.

overt clinical signs of inflammat i ~ n . ~Histologically,
'
the ovate
pontic design was associated with a
thinner keratin layer and with
chznges in the composition of the
connective tissue component subjaccnt to the epithelium.

Zitzmann and colleagues' study on
premolars and molars noted that an
edentulous space with an ovate
pontic supported by adequate oral
hygiene was not associated with

Silness and colleagues and Tolboe
and colleagues reported that clinically healthy conditions can be
established at pontic sites if appropriate plaque control with dental
floss and/or super floss is perf ~ r m e d . Tripodakis
~ ~ ' ~ ~ and
Constantinides demonstrated that
"hyperpressure" exerted from an
ovate pontic resulted in a thinning
of the epithelium, but no distinct

Figure 14. Case 2. A and ByThe tissue surface of the provisional pontic was built up
to create the modified ovate pontic design by exerting light pressure on the labial,
mesial, and distal soft tissue areas.

Figure 13. Case 2. This 45-year-old
female's maxillary left central incisor
had been extracted by her family dentist
3 months prior to presentation. There
was 2 m m of attachment loss at the
mesial papilla area of the maxillary right
central incisor and 2 to 3 m m of
attachment loss at the mesial papilla
area of maxillary left lateral incisor.

histometric or morphometric measures were presented.7
The modified ovate pontic has less
soft tissue-contacting surface
and less curvature than the ovate
pontic. This modified pontic fulfills
not only the esthetic and functional demands but also the hygienic
requirements. It is much easier to
clean than the ovate pontic.
CONCLUSIONS

The modified ovate pontic is proposed to achieve the cosmetic,

Figure 15. Case 2. Care was taken to
ensure that dental floss could pass
between the pontic and underlying soft
tissue, especially in the center.

U S E O F A M O D I F I E D OVATE P O N T I C IN AREAS O F R I D G E D E F E C T S

Figure 16. Case 2. A and B, A yellow gold undercasting was fabricated, and acrylic
was applied to the pontic area t o relate the edentulous soft tissue.

Figure 17. Case 2. Final fixed partial
denture was finished 8 months after
placement of the provisional.

functional, and hygienic requirements for fixed partial dentures. It
usually minimizes discomfort for
patients because little or no ridge
augmentation is required. Basically,
the same emergence profile can be
developed as compared with the
ovate pontic.

The author is grateful to the late
Leonard Abrams, DDS, and to
Morton Amsterdam, DDS, SCD,and
Arnold Weisgold, DDS, FACD, for
their contributions to this article.

In the author's experience, the
following advantages maybe
observed when using the modified
ovate pontic:
Excellent esthetics because it produces a correct emergence profile
Fulfilled functional requirements
Greater ease of cleaning compared
with the ovate pontic
An effective air seal, which eliminates air or saliva leakage

The appearance of a free gingival
margin and interdental papilla
Elimination or minimization of
the "black triangle" between
the teeth
Little or no ridge augmentation
required prior to the final
restoration

.
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COMMENTARY
U S E O F A MODIFIED O V A T E P O N T I C I N AREAS OF R I D G E DEFECTS: A R E P O R T O F T W O CASES

Jeff Thomas, DDS*

Liu reinforces a growing trend that emphasizes the importance of gingival tissues in esthetic dentistry. He
concisely reviews the basics of polltic design, development, and use in addition to giving the clinician a
reference table that can be used and added to in day-today practice. Since I am a periodontist, the reader
might expect that I will be insensitive about the use of metal and porcelain described in this article, but
the imporrance of Liu's message concerns the manipulation of soft tissue, which is my focus.
Liu's diagrams and photographs confirm my past clinical impressions that even though the ovate pontic
has traditionally been described and illustrated, it usually is modified simply to meet patients' anatomic
issues. In other words, we seldom see the ridge as depicted in Figure lC, and when we do it is usually best
managed by implant dentistry. However, if there is a gap with a ridge defect, we modify the apical (not
coronal) aspect of the p n t i c to adapt to the existing ridge to provide the best result possible, as Liu
has now formally described.
The reader may also suspect that the 1to 1.5 mm subgingival pontic extension is a deviation from previously
described ovare pontics, but it is the same as that in Spear's final pontic design: and it is what Abrams
hinted at regarding sounding a ridge for his ovate pontic technique to ensure adequate initial and
residual tissue thickness.' Thus, Liu's technique is validated.
In 2002 I wrote a perspective feature in this journai about the importance of treatment planning the
management of the socket before the extraction is performed.3 If this step were done in every case, we
would seldom have to warry a b u t modifications to manage defects that we could have prevented.
Unfortunately, these modifications will still occur, but we must realize two fundamental principles: first,
there can only be one diagnosis; and second, we should apply the procedure to a patient's situation and not
apply a patient's situation to a certain procedure. Clinically what this infers is that if we suspect a ridge
defect, we must do our diagnostic work-up; if a defect exists, we graft if maximization of esthetics is
required and is a clkical gad. We cannot change facial and lingual contours andlor axial inclinations of
pontics, as is evident in Liu's exceiient Figures 1A-D, and still idealize dental and soft tissue esthetics.
Although we can use the modified ovate pontic to help remedy financial issues and surgical risks in
medically compromised patients, it is not a substitute for grafting or achieving high-quality esthetics
unless there has been minimal loss of facial plate and interdental papllla height. As Liu's images reveal,
the use of a modified ovate pontic may give the illusion of an interdental papilla, but it does not restore its
decreased height or volume. Additionally, if there is a Class I or 111 ridge defect and a smile line above
the gingival zenith of a pontic, the modified ovate design does not prevent apical shadowing in the
soft tissues, which is a significant esthetic concern. So, although it is clearly an option, the modified
ovate pontic is not aIways the solution.
From a design perspective, we traciitionally view the original ovate pontic to be one-half or three-eighths of
a ciccle in the tissue contacting area.2 Liu correctly points out that such a design can lead to difficultly
flossing. We must however keep in mind two thmgs: first, but contrary to what I endorse, there is inconclusive
F
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data demonstraung that an ovate pontlc that does not vlolate the blologlc thickness of grngiva and 1s not
properly cleansed is really a health problem; and s m n d , the p0ntic contacting surface is similar to the
bottom of a casserole dish but maintains a definite, gentle convexity in the apical aspect. Such a design with a
1.5 mm subgingival extension is seldom a problem to properly clean.
We must be acutely aware of the soft tissue anatomy when the ovate pontic site is p r e p a d , as is depicted
in Figure ID, so that we do not make our soft tissue preparation in such a manner as to ieave only a
thin shell or peak of epithelium on the facial aspect. If such is dx case, &ere will be a loss of facial soft tissue
height owing to an inadequate vascutarieed connective tissue base. The operator s h ~ u l dleave a minimal
facial thrckness of at least 1 m,even if this must be pushed somewhat facially with the pontic to maintain a
look of emergence from the soft tissue.

I

As a periodontist, I appreciare the Journal for p u b l i s h this article and am most grateful to Liu for
his efforts and for reconfirming the importance of addressing the gingival framework in esthetic
restorative dentistry.
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