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ABSTRACT

Aim and objective: The objective of therapy was to replace the missing teeth with a restoration that closely
adhered to the natural teeth and soft tissue contour to provide an esthetic outcome.

Case description: A 19-year-old male reported a failed fixed partial denture (FPD) in the maxillary left central

incisor. The abutment extended to the maxillary right central incisor and the maxillary left lateral incisor.
Radiographic examination revealed that the neighboring maxillary right central incisor abutment was
nonrestorable. The treatment plan was the extraction of the maxillary right central incisor with socket
preservation, modification of the pontic sites for placement of an ovate pontic for the replacement of the
missing maxillary upper central incisors with an FPD with the maxillary lateral incisors serving as the abutment
teeth. The pontic sites were corrected with a U-shaped flap extended 5 mm palatal from the mid-crestal line.
The incision was avoided at the interdental papilla area. The facial flap was elevated. The facial soft tissue was
vertically tunneled. The flap was flipped into the facial tunnel and stabilized with horizontal nylon matrix sutures.
The surgical site was stabilized with a provisional FPD with an ovate pontic. The final restoration was a full
zirconia facial veneered FPD.

Results: Surgical site showed significant healing with a natural emergence profile, and interdental papillae

filling the gingival embrasure, showing no evidence of recession. At the 1-year follow-up, the gingival thickness
improved and the pontic emergence profile was natural. A very stable result for soft tissue volume and
interdental papillae were seen.

Conclusion: According to the result obtained with rotational flap, it can be used for small anterior defects with
promising results, without the need for bone graft procedures or additional tissue graft.
Clinical significance: With proper case selection, the use of a rotational flap with a tunnel technique and an

ovate pontic in the anterior esthetic region is an alternative treatment option that can successfully restore
masticatory and esthetic function.
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INTRODUCTION

A pontic refers to the artificial part of a fixed dental prosthesis that mimics the lost tooth’s
appearance and function. Restoration can prove challenging in the case of missing anterior
teeth as the size, shape, shade, and profile of the pontic must emulate natural teeth and
support the adjacent papilla.1 The ovate pontic, initially described by Abrams,2 when used
in the esthetic zone may provide an unerring simulation of natural teeth while achieving
optimum esthetics with integration.3 Bone loss and residual alveolar ridge resorption are
inescapable sequelae of teeth extraction.4 There are rapid changes in the bone and
surrounding tissues followed by a gradual reduction in dimensions. It is estimated that up
to 50% of the alveolar bone loss and 85% of the ridge resorption takes place in the first 3
months after tooth extraction.4—7 Alveolar bone loss of approximately was 3.87 mm
horizontally and 1.67 mm vertically occurs at the mid-facial area after 6 months
postextraction.5 Horizontal dimension change is of 32% is seen at 3 months and 29-63%
at 6—7 months. The bone loss is proportional to the number of teeth extracted and
increases with each tooth extracted.8 Extraction of four or more teeth can lead to residual
alveolar atrophy.8 The socket anatomy and thickness of the buccal bone plate at the site of
extraction determine the postextraction bone loss.9 Areas with less than 1 mm buccal bone
thickness can experience up to 7.5 mm of resorption after extraction. Areas with a buccal
socket bone plate thickness greater than 1 mm experience a lesser magnitude of bone loss
of up to 1.1 mm.9 Augmentations of the residual alveolar ridge with bone grafts or
connective tissue grafts show a significant result in maintaining the thickness of the
residual ridge and level of gingival tissue.10 Excessive horizontal or facial resorption of
residual alveolar ridge affects the ability of the dentist to make an ovate-shaped pontic
design.10 The ovate pontic design improves the esthetic outcome of the dental prosthesis,
is highly tolerated by the patient and is easy to clean.10 Replace the missing tooth with an
ovate pontic immediately after tooth extraction has the advantage of ridge preservation,
maintain the residual alveolar ridge contour, and esthetic outcome.11 Socket preservation
at the extraction site with bovine bone and coverage with collagen membrane improve the
bone and soft tissue volume and height and interdental papilla after the extraction.11
However, the surgical trauma and flap design and elevation affect the thickness of the soft
tissue and reduce the potential of soft tissue fill at the interdental papilla area.12 It is highly
recommended to replace the exacted tooth immediately with an ovate pontic provisional
restoration. Cases of extracted and missing teeth without a provisional ovate pontic may
require a surgical correction of the residual alveolar ridge before the final prosthesis.

Abrams reported a “roll technique” for soft tissue management that allowed the correction of

minor horizontal defects and improved buccal soft tissue profile.2 Diverse clinical advancements
with technical innovations have led to many modifications of this technique.13-15 These
techniques have expanded to meet a wide range of indications. Similarly, tunneling techniques
initially described for correcting recession defects16,17 can now be successfully applied in areas of
soft tissue around the esthetic zone in a variety of clinical situations.18-20

This case report illustrates the application of rotational flap with vertical tunneling to
simplify the augmentation of residual ridge placement of an ovate pontic in the anterior
maxillary esthetic region.
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CASE DESCRIPTION

A 19-year-old male patient reported to the clinic with a failed fixed partial denture (FPD) (Fig. 1)
with a chief complaint of “can I get my missing tooth replaced.” The patient reported a history of
trauma 4 years ago related to maxillary left central incisor (#9) when a football accident caused
avulsion and loss of that tooth. An FPD was used to replace the missing tooth with an abutment
extending to the maxillary right central incisor (#8) and another abutment to the maxillary left
lateral incisor (#10). The pontic replaced the missing maxillary left central incisor. On
radiographic examination, the periapical radiograph and cone -beam computed tomography scan
showed the neighboring abutment tooth maxillary right central incisor as nonrestorable (Fig. 1).
It was indicated for extraction because of unsuccessful endodontic treatment and now showed
evidence of a periapical lesion. The root appeared unusually wide with an open apex, resin
cemented threaded post, and the abutment was severely decayed (Fig. 2).
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Figs 1A and B: (A) Patient’s initial frontal intraoral photograph; (B) Patient’s initial occlusal
intraoral photograph

*The products of TRC company are available under the brand names Ceno Bone,




Figs 2A to E: (A) Preoperative periapical radiographic tooth: #8; (B) Preoperative cone-beam
computed tomography (CBCT) radiographic tooth: #8; (C) Preoperative CBCT radiographic

teeth; (D) Preoperative CBCT radiographic tooth: #9%; (E) Preoperative periapical radiographic
tooth: #10

The buccal plate of the maxillary right central incisor was thin and was likely to fracture at the
time of extraction (Fig. 2). The residual alveolar ridge of the missing maxillary left central incisor
was very thin and showed signs of significant horizontal bone loss (Fig. 2C). The maxillary left
lateral incisor (#10) was overprepared with reduced healthy periodontium. However, the pulp was
within the normal limit response for a cold test.

The patient wanted a highly esthetic prosthesis to replace the missing tooth. The objective of
restorative therapy was to replace the missing teeth with teeth that had the proper esthetic
dimensions and displayed a natural soft tissue contour to achieve an optimum esthetic result. A
treatment plan consisting of extraction with socket preservation for maxillary right central incisor
(#8), modification of the pontic sites for placement of an ovate pontic for the replacement of the
missing maxillary upper central incisors with an FPD extending from the maxillary right lateral
incisor across the midline to the maxillary left lateral incisor (#7-#8-#9-#10). The maxillary
lateral incisors serve as the abutment teeth.

TREATMENT PROCEDURE

Atraumatic extraction of tooth maxillary right central incisor was performed using an Exomed
instrument (Item# 7500 kit, Medesy, Italy) to preserve the buccal plate (Fig. 3). Socket
preservation was done and grafted with 0.5 cc of small particle cortical-cancellous allograft 150-
1000 um (Ceno Biologics*, UK) and covered with a collagen membrane (Ceno Biologics*, UK)
sutured using nylon suture 4/0 (Daclon, MIS, Humanus, Sweden) (Fig. 3).

*The products of TRC company are available under the brand names Ceno Bone,



A

Figs 3A to C: (A) Atraumatic extraction of tooth: #8 with exomed instrument; (B) Photograph

for extracted tooth: #8%; (C) Socket preservation after extraction of tooth: #8 with bone graft
The patient was recalled after 2 weeks for evaluation of soft tissue healing and suture removal.
Maxillary right lateral incisor (#7) was prepared for full crown restoration (Fig. 4). A provisional
FPD extending from the maxillary right lateral incisor connecting the maxillary central incisors
and the maxillary left incisor (#7-(8)-(9)-10) was fabricated using an acrylic resin (UNIFASTIII,
GC, Tokyo). The pontic site of the maxillary right central incisor (#8) was modified to convex,
ovate, with an additional 1 mm extension over the soft tissue. The pontic site of the maxillary left
central incisor (#9) was not modified to avoid any further surgical trauma of the healing site. The
provisional acrylic FPD was temporarily cemented (FreeGenol, GC, Tokyo) to abutment teeth,

i.e., the maxillary lateral incisors.

*The products of TRC company are available under the brand names Ceno Bone,



After 3 months of healing, the secondary treatment plan involving guided bone regeneration of the

area of missing maxillary central incisors followed by implant placement was proposed to the
patient. However, the patient declined any additional bone grafting or implant placement.
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The abutment teeth show no sign of mobility or primary occlusal trauma. The patient
recognized the difference between the pontics on the maxillary central incisors. He stated, “the
food can get underneath this area only and is difficult to clean,” pointing to the maxillary left
central incisor.

SURGICAL TECHNIQUE

The pontic site of the maxillary left central incisor was modified with a U-shaped flap extended 5
mm palatally (Fig. 5A) from the mid crestal line to avoid crestal incision at the midcrestal line or
interdental papilla area (Fig. 4B). This flap modification avoided the midcrestal incision in order
to reduce the healing period and accelerate the interdental papilla fill between the pontic. The
facial flap was elevated and vertically tunneled (Fig. 5B) then the flap flipped into the facial
tunnel (Figs 5C and 6A) and stabilized with a horizontal 4/0 nylon matrix suture (Fig. 6B). The
epithelial layer of the flap was maintained to increase the thickness of soft tissue and accelerate
soft tissue healing. The provisional FPD was modified to ovate pontic extended 2 mm within the
soft tissue (Figs 6C and 7A). The FPD cemented to the abutment teeth and over the surgical site
with temporary cement.
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Figs 5A to C: Illustration diagram for: (A) Palatal paracrestal incision; (B) Flap elevation
and facial soft tissue tunneling; (C) Rotation of the flap elevation and insertion in the
facial tunnel

*The products of TRC company are available under the brand names Ceno Bone,



Figs 6A to C: Illustration diagram for: (A) Soft tissue adaptation; (B) Soft tissue suturing; (C)
Pontic support of soft tissue healing
The patient returned to the clinic after 3 weeks for a follow-up visit. He reported satisfaction with

the treatment outcome (Fig. 7B) and declined further treatment.
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Figs 7A to C: (A and B) Frontal intraoral photographs: (A) Provisional restoration delivered
after surgery to support and shape the soft tissue at healing period; (B) Provisional restoration
after 3 weeks of healing; (C) Occlusal intraoral photograph of soft tissue after 3 weeks of healing

The surgical site showed significant healing with thick soft tissue (Fig. 7C) and natural emergence

profile, interdental papillae filling the gingival embrasure, and no recession. The temporary bridge
was replaced with a permanent all-ceramic Zirconia FPD framework (Ceramill CAD/CAM
material, Amann Girrbach GmbH, Germany) with facial veneering with Emax ceramic (EMAX,
Ivoclar Vivodent, USA) (Fig. 8).
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Figs 8A and B: (A) Frontal intraoral photograph for the final ceramic FPD restoration; (B)
Post cementation periapical radiograph

At the 1-year follow-up visit, the esthetic outcome of the FPD with an ovate pontic was

highly
appreciated by the patient (Fig. 9).
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Figs 9A and B:(A) Initial pretreatment frontal photograph; (B) Photograph at 1-year follow-up

DISCUSSION

The smile is the focal point of a person’s appearance. Restorations in the anterior hard and soft
tissue areas that contribute to a smile have always been challenging for a clinician, especially in
cases of high lip lines that reveal the gingiva. Replacing teeth in this esthetic zone is difficult as
the restoration has to mimic the natural contours of the teeth and soft tissue, some of which may
have undergone resorption. Insufficient bone in this region can further complicate treatment and
diminish the final esthetic result.21
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Four strategies were utilized in this case for an optimum esthetic outcome. First, the

extraction procedure was atraumatic following which the socket was preserved to maintain the
maximum volume of the residual alveolar ridge after extraction.11 Second, the mid-crestal
incision was avoided. A palatal paracrestal incision was employed for improving the gingival

soft tissue thickness.12 The forethought of surgically maintaining the papilla by using a papilla
preserving incision of the interdental area avoided papillary recession and black triangles
between the pontics and teeth.12 Third, the use of the flap tissue to graft and increase the facial
contour of the ridge simultaneous with shaping the ridge as a concave surface. Fourth, utilizing
the convex pontic surface with 1-2 mm pressure to support the desired shape of soft tissue.22

The rotational flap with the placement of the provisional restoration was ideal for site
development and eliminated the need for second donor site surgery. The pontic site is utilized as
the donor site simultaneously as the residual alveolar ridge shape is modified to achieve a
concave form with an increase in thickness. The use of the rotational flap reduced surgical
trauma, maintained an undamaged vascular network thereby improving healing, and giving a
more esthetic result.16 This also prevented any food debris buildup in the space underneath the
pontic. Interruption of the vascular supply and decreased stability of the flap could lead to
unesthetic scar formation which we strived to avoid in the esthetic zone.23

A rotational flap can be used for small anterior defects with promising results, without any

need for bone graft procedures. Atraumatic management of the tissues and preventing any undue
pressure on the wound areas allowed for improved wound healing and leads to a predictable
clinical outcome. The use of ovate pontic in the healing period or for final dental prosthesis has
the maximum esthetic and patient satisfaction compared to the other pontic designs.4 The pontic
site with increased gingival width, height, and interdental papillae significantly improved the
natural appearance of the restoration.12,22,24 Convex, smooth tissue surface of the ovate pontic
maintained the health of the soft tissue underneath without any undue pressure on the underlying
tissue.22 The health of the soft tissue is easily maintained by using dental floss under the convex
pontic design.25,26 In this case, the ovate pontic was able to mimic the natural emergence profile
with adequate tissue contact.

Further treatment was halted at the patient’s request. Patients’ esthetic perception and
treatment needs are too often underestimated or overlooked in the pursuit of “perfection.”27 The
true endpoint of treatment was when the patient reported immense satisfaction with the results.

An overall conservative surgical technique was used in this case which was key to the
successful outcome. Tunneling flap procedures reflect a multifunctional approach to soft tissue
augmentation in the esthetic zone. In cases involving the esthetic zone, treatment planning must
be comprehensive considering surgical augmentation and selection of appropriate surgical
procedure and graft material keeping the biological, mechanical, and esthetic aspects in mind.
Treatment decisions should minimize patient morbidity and consider anatomic factors as well as
the patient’s esthetic needs.

CONCLUSION
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The use of a rotational flap with the tunnel technique resulted in a better clinical outcome with
excellent final esthetics that was stable through the follow-up period. We find this technique to
be an elegant alternative to conventional coronally advanced flap designs. The use of tissue graft
appears to be successful and augments the buccal soft tissues and increased marginal soft tissue
thickness. Modifying the flap design to a U-shape and avoiding the incision at the interdental
papilla resulted in an excellent outcome. Ultimately, the success of our treatment was measured
in patient satisfaction regarding esthetics and function.

CLINICALSIGNIFICANCE

With proper case selection, the use of a rotational flap with a tunnel technique and an ovate
pontic in the anterior esthetic region is an alternative treatment option that can successfully
restore masticatory and esthetic function.
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