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Abstract Tissue integrated oral implants have initiated a
new perspective in oral rehabilitation of tumor patients
who have had undergone surgical resection procedure.
The present case demonstrated a simple and predictable
approach to rehabilitate a patient who had partial maxil-
lectomy using dental implants. The use of an implant in
conjunction with hollow bulb obturator shared remarkable
improvement in retention and stability of the existing
complete denture prosthesis.

Introduction

Surgical resection is a well established and common pro-
cedure employed for the treatment of maxillofacial carci-
noma. Such surgical intervention usually involve partial
or total removal of orbital, nasal, antral contents and jaws
effecting speech, swallowing, mastication and facial
topography.
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The replacement of lost structures caused by ablative
cancer surgery of maxillary region is never easy to achieve
by reconstructive surgery especially after initial extensive
and resective operation. Currently available maxillary
reconstructive techniques include placement of a prosthetic
obturator, local and regional flaps, and micro vascular free
flaps [1-3]. The different reconstructive techniques have
specific indications and advantages depending on the
ablative defect, the medical status of the patient and the
patient prognosis.

Obturator prosthesis is most frequently the choice of
treatment because of the complexity of maxillary surgical
reconstructions and the uncertainty of the functional out-
come [4, 5]. Its primary role is to aid healing during the
recovery period and to shorten long term convalescence
and rehabilitation. It supports the soft tissues thus main-
taining scar contracture, protects the wound from trauma
and contamination with food debris, maintains skin grafts
in position and prevents excessive formation of hematoma.
Moreover, the prosthesis recreates a partition between the
oral and nasal cavities; restores facial contour; improves
mastication, articulation and speech intelligibility; and
reduces drooping [3, 4].

Retention of the obturator is difficult because of
enhanced weight of the prosthesis and poor border seal
associated with it. Mechanical retention may be obtained
by engaging tissue undercuts superior to the hand palate,
but this is not always possible to accomplish without the
use of a two piece obturator [6-8]. Such obturators are
usually bulky and difficult for the patient inset and remove.

Introduction of the osseointregrated root form implant
in 1983 by P-I Branemark to the dental profession
expanded the treatment modalities for solving many clinic
problems associated with partial or complete edentulism.
Branemark defined osseointegration as “contact on the
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light microscopic level between living bone tissue and
implant” [9]. Because of the high predictability of success,
osseointegrated dental implant systems have become viable
treatment modalities for solving many problems tradi-
tionally associated with removable prosthesis [10, 11].
Implants may be used to support, stabilize and retain fixed
or removable prosthesis and are extremely beneficial for
the maintaining alveolar bone [12]. Prosthetic components
like ball attachments can be placed on dental implants and
the combination of Dalla bona type ball and socket
attachment and maxillary obturator prosthesis has helped
immensely in oral rehabilitation of this completely eden-
tulous maxillectomy case.

The following clinical report describes the use of osso-
integrated dental implant to provide retention for obturator
prosthesis in a patient with a completely edentulous max-
illa and unilateral partial defect of hard & soft plate. This
prosthesis fabricated was more stable, retentive and easy to
place.

Case Report

A 65 year old female patient reported to Mukha Implant
Centre, Bangalore complaining unfit upper denture
(Fig. 1). Her primary concerns were inability to chew food,
nonretentive upper complete denture and the regurgitation
of the food into the nasal cavity. The patient’s medical
history revealed that the she was diagnosed with the
squamous cell carcinoma of left maxilla for which a uni-
lateral maxillectomy was done followed by post surgical
radiation therapy. Patient was not referred for presurgical

Fig. 1 Pretreatment photograph of the patient
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prosthodontic evaluation so no surgical obturator was used
post surgery. Patient managed nutritional intake orally
without using a feeding tube and maintained body weight
post surgery and presently she was managing with maxil-
lary and mandibular complete denture constructed 1 year
prior to tumor surgery.

On clinical examination it was revealed that middle and
posterior portion of the left of the maxilla was completely
resected in the edentulous mouth (Fig. 2). There was evi-
dence of healthy mucosal graft on the lateral wall of the
defect. No restriction was found in the range of movement
of the soft palate and mandible. Speech was altered without
the obturator. The patient indicated that the complete
denture prosthesis which were fit before resection were not
retentive and stable now though she was happy with the
esthetics of the denture.

Treatment Plan

Considering the poor stability, retention but satisfactory
esthetics of the existing complete denture, the decision was
made to rehabilitate the patient’s existing complete denture
with addition of hollow bulb obturator and two osseointe-
grated implants with ball attachments were used to assist
with retention and stability of Obturator prosthesis.

Clinical Procedure
Surgical Phase

After the thorough radiographic evaluation and bone
mapping procedure to assess the available bone, it was
decided that the remaining bone structure in relation to 13
and 22 were adequate for the dental implants (Fig. 3).
Two 2-Stage osseointegrated dental implants (Hi-Tec,

Fig. 2 Introral view of unilateral maxillectomy defect
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Fig. 3 Panoramic radiographic image showing maxillary defect on
left side
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Fig. 4 Orthopantomograph showing the position of the two osseo-
integrated dental implants

Life Care, Israel) were placed in maxilla: diameter of
4.2 mm and length of 13 mm in relation to 13 and diameter
of 3.3 and length of 13 mm in relation to 22. The two
implants were then covered with cover screw (Fig. 4).

Prosthetic Phase

1. Following a 6 month healing period, the implants
were exposed for prosthetic rehabilitation and healing
abutments were placed for another 2 weeks period.

2. The next challenge was to add bulb portion of the
obturator on the existing denture (Fig. 5). To enable
this, warm water softened modeling wax (Dental
Products of India Ltd) was incrementally added on
tissue surface of maxillary denture corresponding to
the left maxillary defect area (Fig. 6) and the denture
was then placed in the oral cavity to record the defect
portion of maxilla (Fig. 7).

3. The medial surface of the wax record was not kept as
high as the lateral surface and the anterior aspect was
kept higher than posterior aspect in order to encour-
age mucous drainage in a medial and posterior

Fig. 5 Patient’s existing denture

Fig. 6 Incrementally contouring softened wax on the tissue surface
of maxillary denture

Fig. 7 Recorded adequate extension of maxillary defect area in the
mouth

direction into her nasopharynx. The anterior and
labial surface were extended superiorly to enhance
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retention by minimizing vertical displacement and to
support the facial musculatures.

4. Universal tray adhesive (Zhermack, Italy) was then
applied on the tissue surface of maxillary denture
bearing area. A Closed mouth and functional impres-
sion was then made of the resected and non-resected
maxillary foundation utilizing addition silicone
medium body (Elite HD, Zhermack, Italy) loaded
on the tissue surface foundation of the maxillary
denture (Fig. 8).

5. The impression was made with patient’s head in
lateral, upward and downward positions. The impres-
sion included hard and soft tissue of the posterior and
lateral pharyngeal walls in their static and active
states.

6. The master cast was then poured in dental stone and
existing maxillary denture was processed (Fig. 9) and
relined using challian technique [13] to obtain a
hollow bulb obturator and inserted in the patient’s
mouth to check adaptability.

7.  Once the obturator was properly inserted and checked
for adaptability, placement of the ball attach-
ment was considered.

8. Healing abutments were replaced with ball attach-
ments (Dalla Bona) (Fig. 10 and Fig. 11). The loca-
tions of the ball attachment were transferred to the
obturator prosthesis for fixation of the female com-
ponent with the help of the indicator paste. The
prosthesis was fully relieved at that point.

9. The retentive component (Metal housing) was placed
onto the ball attachment and the acrylised obturator
prosthesis was checked for adequate space for the
retentive component to be transferred to the prosthe-
sis (Fig. 12).

Fig. 9 Acrylized hollow bulb obturator

Fig. 10 Healing abutments replaced with Dalla Bona ball attachment

Fig. 11 Panoramic view showing adaptation of Dalla Bona attach-
ments to implants

10. The abutments undercuts were blocked out with the
latex (Fig. 13). Venting holes were made in the
prosthesis for expressing excess acrylic resin and

Fig. 8 Closed mouth final impression of entire maxillary foundation autopolymerizing resin was used to clinically relate
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Fig. 12 Vent holes were created to house retentive component of
attachment in the obturator

Fig. 13 Latex used to block abutment undercuts

the metal housing to the obtuator. The denture was
placed with finger pressure and the patient was asked
to occlude until polymerization was complete.

11. The prosthesis was then removed and the positions of
the components were rechecked (Fig. 14). The obtu-
rator was very retentive and stable. The prosthesis
was finished and polished (Fig. 15).

12. The patient was trained to remove and place the
prosthesis correctly. Oral hygiene instructions, espe-
cially around the implants, were reinforced and
routine recall appointments were scheduled.

Fig. 14 Metal housing being transferred in the maxillary obturator
prosthesis

The last follow up of the patient was 1 year after insertion
of the prosthesis. The patient was functioning well with her
prosthesis, and no signs of failure associated with implants
were detected. The oral tissues appeared healthy and the
prosthesis restored function of speech, deglutition, esthetics
and psychological well being (Fig. 16).

Discussion

Patient with maxillary resection present a challenging sit-
uation for maxillofacial prosthodontists. A stable obturator
was a perquisite for satisfactory functional and esthetic
rehabilitation after maxillectomy for this patient. Recent
Investigations have confirmed the effectiveness of obtura-
tor prosthesis in terms of speech, masticatory function,
swallowing and appearance [14], especially for small
defects [15]. There is evidence that speech can be restored
to a preoperative level with the maxillary obturator [4].

However, a stable and retentive prosthesis can seldom
be achieved with conventional prosthesis treatment without
adjunctive support of dental implants or natural teeth
because of unfavorable postoperative conditions [16]. Pros-
thesis supported by endosteal implants and attachments are
now available for oral rehabilitation of patients with
maxillectomy [17, 18]. Ball attachments are proven to be
an effective solution to various clinical problems related to
edentulism. These are easily available, easy to master and
cost effective alternative to improve the adaptability of
conventional prosthesis for the patients.

The presented solution of using two endosteal dental
implants with Dalla bona ball attachments offered adequate
retention and support, while offering stability through well
extended hollow bulb obturator. The anterior maxillary

@ Springer



106

J Indian Prosthodont Soc (Apr-June 2012) 12(2):101-107

Fig. 15 Finished and polished
prosthesis

Fig. 16 Frontal view of maxillary rehabilitation displaying esthetics
and satisfaction

segment is a key site for implant placement. After detailed
exploration of the oral cavity under local anesthesia and
radiographs, it was found that only suitable area for
the implants was at the premaxilla region adjacent to 22
and canine region, 13. Implant placement in the posterior
unresected area was limited by sinus pneumatization and
alveolar ridge resorption. A sinus lift surgery, grafting
procedure or zygomatic implant could have been planned,
but the patient preferred to avoid secondary morbidity from
the complex and reconstructive procedures. Therefore,
the two osseointegrated implants were relied only for the
retention. The close adaptation and maximum extension of
the obturator within the defect were gained to improve
the stability and support of the prosthesis, minimizing
the amount of the lateral forces that are delivered to the
implants.

The prosthetic rehabilitation of the presented edentulous
patient with acquired maxillary defect with an obturator
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had some difficulties at the stage of the impression making.
Even the undercut area on the resected side was blocked
with gauze piece before the impression, protecting the soft
tissues from the residual impression materials like the rigid
impression compound or the elastic putty consistency
material and making a detailed removable impression
of the defect was not easy. Beumer et al. [19] advocated
the method in which the impression is achieved with
the modeling plastic wax and an elastic impression material
to record and reline the defect area. In this respect, recording
the resected area with a semi-rigid material namely mod-
eling wax being added incrementally over the denture base
may be more protective and still an effective method.

Conclusion

Prosthetic rehabilitation of edentulous maxillectomy is
a lengthy and clinically challenging situation. The goals
of prosthetic rehabilitation include separation of oral and
nasal cavities to allow adequate deglutition and articulation
of teeth, prevention of enophthalmos and diplopia through
possible support of the orbital contents, restore midfacial
soft tissue contour and a satisfactory esthetic outcome. This
clinical report presents the prosthodontic treatment of a
patient with unilateral maxillectomy, in which osseointe-
grated implants and ball attachments were used to assist
with retention, support and stability of definitive obtuator
prosthesis.
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