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Development of Gingival Esthetics in the Edentulous
Patient Prior to Dental Implant Placement Using a
Flangeless Removable Prosthesis: A Case Report

Richard P. Kinsel, DDS1/Robert E. Lamb, DDS, MSD2

Development of gingival contours found in healthy natural dentitions enhances the esthetic results
achieved with implant-supported fixed prostheses. However, this endeavor is frequently difficult to
achieve, especially in the completely edentulous patient. Edentulous patients with optimal hard and
soft tissue can be treated with a specially designed removable prosthesis that will develop gingival
contours prior to implant placement. By means of a transitional complete removable prosthesis with
ovate pontics and no labial flange, a natural-looking soft tissue profile can be developed prior to dental
implant placement. A minimally invasive tissue punch surgical technique is used to place the implants,
which are immediately restored with a 1-piece, cross-arch, provisional fixed prosthesis. This article pre-
sents the prosthodontic and surgical protocols utilized to improve the appearance of the definitive
implant rehabilitation. (INT J ORAL MAXILLOFAC IMPLANTS 2002;17:866–872)

Key words: dental implantation, dental implants, gingiva, implant-supported dental prosthesis, ovate
pontics, temporary denture

The state of the art in implant dentistry and the
increasing expectations of patients that their

full-arch implant restorations duplicate the appear-
ance of natural dentition continue to challenge the
implant treatment team. The surgical and prostho-
dontic techniques utilized to develop enhanced gin-
gival esthetics in the edentulous patient using a pro-

visional fixed prosthesis supported by single-stage
implants have been previously described.1,2 Imme-
diate restoration of the implants with a cross-arch
fixed prosthesis has been found to be especially
important in developing and maintaining soft tissue
architecture. The concept of immediate and early
loading of dental implants is not new and has been
reported by many clinicians as predictable, with
implant survival rates comparable to conventional
protocols.1,3–8

Edentulous patients exhibiting favorable maxil-
lary alveolar bone quantity in both the vertical and
horizontal planes are especially amenable to an
implant-supported fixed prosthesis. However, the
flat osseous and gingival contours common to
patients who have worn conventional complete den-
tures would preclude the development of natural
soft tissue contours, including interdental papillae.

In many patients requiring tooth extractions
and/or placement of endosseous implants, there is
an opportunity to maintain or enhance the soft tis-
sue contours by means of ovate pontics.2,9–14 For
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the edentulous patient with adequate hard and soft
tissues or in patients with terminal dentition and
insufficient abutments for a transitional fixed pros-
thesis, a specifically modified removable prosthesis
can be used to develop natural gingival contours.
Once the gingival frame has been successfully estab-
lished, a surgical technique that conserves tissue and
minimizes disruption of blood supply can be used to
place the implants. Immediate loading of the
implants with an interim acrylic resin fixed prosthe-
sis is necessary to conserve and further develop the
final soft tissue contours.

The use of ovate pontics in both the interim and
definitive fixed prosthesis to support facial and inter-
proximal tissues is not a new concept.9–14 However,
the literature is limited regarding a transitional
removable prosthesis using ovate pontics without a
labial flange to achieve the same result. The prostho-
dontic and surgical procedures utilized to improve
the appearance of the definitive implant-supported
fixed prosthesis are described in this report.

PATIENT REPORT

The patient chosen to demonstrate this technique
for the maxillary edentulous arch was a 53-year-old

woman presenting with a conventional complete
denture. Although the denture had been worn for
several years, the patient exhibited favorable alveo-
lar ridge width and height as well as a maxillo-
mandibular skeletal relationship that was advanta-
geous for restoration with an implant-supported
fixed prosthesis. However, the typical gingival and
osseous morphology found in edentulous patients
would have led to a poor esthetic result if attention
were not given to the gingival contours surrounding
the definitive fixed prosthesis (Figs 1a to 1d). 

Treatment planning required the use of a trial den-
ture setup to determine the prospective sites for den-
tal implants planned to support the maxillary fixed
prosthesis. Additional considerations included biome-
chanical stability of the prosthesis, distribution of
occlusal forces, bone quantity, and potential anatomic
restrictions. In this patient, the inferior location of
each maxillary sinus prevented the placement of
implants distal to the second premolar positions with-
out sinus augmentation. Therefore, the implant sites
chosen were the second premolars, canines, and cen-
tral incisors. To avoid distal cantilevers, the definitive
fixed prosthesis would consist of first molars, first pre-
molars, and the anterior sextant. 

Fabrication of the transitional removable pros-
thesis required diagnostic casts mounted with a

Fig 1d The panoramic radiograph showed
adequate bone height mesial to the second
premolar positions bilaterally. The inferior
border of both antra precluded placement
of implants in the molar regions without
sinus augmentation.

Fig 1a The patient presented with an
edentulous maxilla and a conventional com-
plete denture. 

Figs 1b and 1c Note the favorable alveolar ridge height and width and relationship rela-
tive to the mandibular dentition. Also apparent was the flat gingival topography typically
found in long-term edentulous patients. 
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facebow transfer and centric relation records at the
determined vertical dimension of occlusion. The
cast was modified by removing at least 3 mm of
stone to create sockets at the desired implant and
pontic sites. Denture teeth that closely duplicated
the mesial and distal dimensions of the desired final
prosthetic teeth were set into the recipient ovate
concavities. Elimination of the labial flange in the
location of the prosthetic teeth duplicates the con-
cept of gingival contouring using a fixed interim
prosthesis with ovate pontics. The subgingival por-
tion of the pontic was sufficiently broad to support
the facial and interproximal tissues (Fig 2a). 

At the time of seating the transitional prosthesis,
gingivoplasty of the edentulous ridge at the sites of
the ovate pontics was required and corresponded to
the modifications made previously on the diagnostic
cast. The affected areas were anesthetized with 2%
xylocaine containing 1:50,000 epinephrine. A large,
round diamond bur (#KS5, NTI, Thuringia, Ger-
many) was used to selectively remove the keratinized
crestal tissue, using the previously modified diagnostic
cast as a surgical guide (Figs 2b and 2c). Care was
taken to narrow the gingival embrasure between the
prosthetic teeth so that the remaining soft tissues
would completely obturate this space (Fig 2d). The
goal was to create gingival embrasures and interdental

papillae that replicated those found surrounding nat-
ural teeth. The patient was instructed to wear the
transitional prosthesis full time, with removal only for
oral hygiene procedures. The use of a denture adhe-
sive was required for retention. 

Following the initial soft tissue maturation, the
prospective sites were ready for implant placement
(Figs 2e and 2f). Precise location of the implant
within the confines of the crown abutment was cru-
cial; therefore, a surgical guide was used to facilitate
correct placement. The guide was fabricated by
duplication of the existing provisional prosthesis in
clear acrylic resin.2

Surgical Procedure
When the gingival contours had been established, a
flapless surgical technique was employed for
implant placement. An open flap technique would
likely cause disruption in the periosteum and the
blood supply to the underlying bone and could have
resulted in apical migration of the gingival profile.
A 5-mm tissue punch (Punch Implant Uncovering,
Ace Surgical Supply, Brockton, MA), which corre-
sponded to the coronal diameter of the ITI implant
(Institut Straumann, Waldenburg, Switzerland), was
sectioned in half (Fig 3a) and used to outline the
semicircular palatal margins of each implant. The

Figs 2a to 2c Selected gingivoplasty with a round diamond bur was completed using the previously modified diagnostic cast as a guide. 

Fig 2d The transitional prosthesis was
fully seated and the patient was instructed
to wear the prosthesis full  t ime, with
removal limited to hygiene procedures. 

Figs 2e and 2f Six weeks were required to sufficiently develop the soft tissue contours
prior to implant surgery.
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labial tissue incision was placed over the center of
the implant site and connected with the palatal inci-
sion (Figs 3b and 3c). The resulting elliptic shape
provided access to the underlying bone and excess
attached keratinized tissue that could be reposi-
tioned to the labial. 

The gingival tissue and periosteum were com-
pletely removed and the bone was flattened (Fig
3d). Parallel 2.5-mm-diameter holes traversed the
center of each denture tooth of the surgical guide,
ensuring proper location of the pilot drills. Place-
ment of the implant coronal platform in both the
vertical and horizontal dimensions was crucial to
the long-term maintenance of crestal bone. Deter-
mination of the appropriate implant length was
obtained by placing the depth gauge into the
osteotomy sites and measuring the distance from
the gingival margin at the labial aspect to the apex.
A periodontal probe was used to calculate the gingi-
val height overlying the alveolar crest. Subtraction
of these numbers provided the length of implant
that would place the microgap at least 2 mm coro-
nal to the bone. The tapered coronal neck of the
ITI implant then displaced the excess crestal kera-
tinized soft tissue facially as the implant was seated,
thus simulating the root prominence of natural den-
tition (Fig 3e).

Once the implants had been placed, 4.0-mm-
long solid abutments were connected to the
implants and tightened to 20 to 35 Ncm (Fig 3f).
Angulation concerns that would interfere with
placement of the provisional prosthesis were cor-
rected by modification of the solid abutments intra-
orally with an appropriate bur under copious water
spray, as previously described.1

The palatal acrylic resin was removed from the
interim removable provisional prosthesis, which was
then modified to incorporate the solid abutments
into the denture teeth and relined in situ with an
autopolymerizing acrylic resin (Figs 4a and 4b).
Correction of the emergence profiles of the abut-
ments was necessary for proper transition from the
implant restorative platform and the acrylic resin
margins. The narrow interproximal embrasures
maintained and enhanced the facial and proximal
gingival profiles. The provisional restoration was
cemented onto the solid abutments with IRM
(Dentsply International, Milford, DE) and the
excess cement was thoroughly removed (Fig 4c).

Following osseointegration of the implants, the
provisional fixed prosthesis was removed and the
solid abutments were tightened to the recom-
mended torque of 35 Ncm. The absence of implant
movement and sensation by the patient, in addition

Fig 3a A 5.0-mm tissue punch that had
been modified was used to outline the
semicircular palatal extension of each
implant. 

Figs 3b and 3c The labial incision was positioned over the center of the prospective
implant sites. 

Fig 3d The overlying gingival tissue was
removed and the osteotomy completed. 

Fig 3e As the tapered implant neck was
seated, the excess crestal tissue was
moved labially to simulate a natural root
prominence. 

Fig 3f The 4.0-mm solid abutments were
then placed into each implant and secured.

Figs 3a to 3f The minimally invasive surgical technique utilized in the present patient. 
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to a favorable radiographic appearance, are general
indications of osseointegration.

Final preparation of the solid abutments and, if
necessary, the coronal portion of the implant, to
achieve esthetic, intrasulcular crown margin place-
ment was completed with carbide finishing burs
(#H375R-023, #7408-023, and #ETUF 6.014, Bras-
seler USA, Savannah, GA).1,2 The impressions for
casts, facebow transfer, and centric relation records
were made. A cast of the provisional prosthesis in
place served as a template for the framework design
and porcelain application. The appearance of the
soft tissue profile, following seating of the definitive
metal-ceramic fixed prosthesis, duplicated the facial
and interproximal contours typically found sur-
rounding healthy, natural dentition (Fig 5a).

The conventional techniques for metal try-in and
intraoral indexing with verification of soldered frame-

work accuracy were completed. It was imperative that
a soft tissue cast be fabricated to transfer the contour
of the soft tissues for proper porcelain application.
Special attention was directed toward the contours of
the cementoenamel junction and gingival embrasures
of the definitive prosthesis (Fig 5b). The gingival
embrasure dimensions had to be biologically accept-
able; however, the volume and distance from the con-
tact point to the interseptal bone also needed to facil-
itate the maintenance of interdental papillae (Fig 6). 

DISCUSSION

Edentulous patients, or patients who have terminal
dentitions, can be successfully treated with fixed
prostheses that are solely implant-supported. How-
ever, osseointegration of the dental implant and

Figs 4a and 4b The palatal acrylic resin was removed from the initial transitional pros-
thesis, and the pontics over the abutment sites were relieved to allow in situ relining with
an autopolymerizing acrylic resin. 

Fig 4c Careful shaping of the gingival
embrasures and emergence profiles was
required to maintain and further enhance
the soft tissue. The converted provisional
fixed prosthesis was cemented onto the
solid abutments. 

Fig 5a Once the implants were osseointegrated, the solid abutments were tightened to 35 Ncm and the final preparations were com-
pleted. The gingival frame that was developed has the clinical appearance of the soft tissues and interdental papillae surrounding a nat-
ural dentition. 

Fig 5b The definitive fixed prosthesis was cemented on the solid abutments with a glass-ionomer luting agent (Fuji I, GC Corporation,
Tokyo, Japan). 
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completion of a functioning fixed prosthesis are not
the only criteria for success. Since the introduction
of endosseous dental implants, the patient’s expecta-
tions have evolved to include a natural-looking gin-
gival frame that enhances the illusion of natural
teeth. The protocol for evaluation and prediction of
the final gingival contours surrounding single or
short-span implant-supported fixed prostheses has
been expounded.12,13,15–26 The implant team,
though, remains challenged to replace the missing
gingival contours when several adjacent teeth have
been lost or all teeth have been lost. 

As described previously1,2 and in this report, the
use of either fixed or removable interim prostheses
designed to maintain or enhance the surrounding
soft tissue is valuable in the endeavor to meet
patient goals. The prosthodontist or restorative
dentist has many techniques available to achieve
these objectives prior to implant placement. Treat-
ment planning and communication between the
surgeon, prosthodontist, and laboratory technician
are of paramount importance.

Additionally, the clinician must be aware that the
microgap between the implant and restorative com-
ponents influences the underlying bone. The soft
tissue attachments found surrounding dental
implants are comparable to natural dentition. One
of the causes of crestal bone loss is result of the
unavoidable bacterial contamination within the
microgap, consistent with the normal physiologic
formation of a biologic width. Also, the optimal dis-
tance between adjacent implant restorative plat-
forms is 3 mm.27–31 If these dimensions are ignored
and crestal resorption develops, there is the risk that
the soft tissue may recede as well. Therefore, an ini-
tial favorable result may cause loss of interdental
papillae that would likely not be correctable.
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