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Abstract
Obturator prosthesis is a common treatment method for maxillectomy patients for
maintaining their oronasal separation and resuming their social lives. After tumor
resection, the remaining anatomical structures have a significant effect on prosthesis
retention. The present study describes the rehabilitation of two maxillectomy patients
after cancer surgery using a prosthesis consisting of a denture and a special retentive
obturator that is positioned in the anatomical undercuts of the nasal cavity. These
patients have undergone total and subtotal maxillectomy surgery after the diagnosis
of squamous cell carcinoma. The systemic and local health status of the total maxillec-
tomy patient was not suitable for zygomatic implant surgery. Only one osseointegrated
dental implant was placed into the left maxillary tuberosity area in the subtotal max-
illectomy patient. In addition, the quality, vertical height, and horizontal width of the
remaining bone structures in the maxilla limited the use of osseointegrated dental
implants. Mechanical prosthesis retention was provided using a multiunit retentive
mechanism composed of an orthodontic forsus fatigue resistant device (OFFRD), two
Herbst appliances, and an acrylic piece associated with healthy keratinized mucosa.
The OFFRD could easily apply a consistent force and push the acrylic pieces toward
the retentive undercut under the control of the two Herbst appliances. Two OFFRD
units in different directions were designed for the total maxillectomy patient, while
only one OFFRD unit was placed on the opposite side of the osseointegrated implant
in the subtotal maxillectomy patient. A sufficient retention was obtained for both
patients. The patients were satisfied, and no major complications were observed in
periodic controls.

Defects observed in the maxilla may result from congenital
malformations and developmental or acquired defects, such
as cancer surgery.1 Surgical resection of tumoral formation is
the most frequent treatment approach for patients diagnosed
with malignant tumors in the maxilla. Maxillectomy defects
result in the deterioration of oronasal separation between the
oral cavity and antrum or nasopharynx.2-4 The opening pro-
duced may be quite small or may include any portion of the
hard and soft palate, alveolar ridges, and the floor of the nasal
cavity. This situation leads to serious functional disorders, in-
ability to normally ingest food, speech articulation and masti-
cation difficulties, swallowing problems, respiratory tract dis-
orders, and upper airway inflammation. It also affects facial
esthetics.5,6 Re-establishment of oronasal separation is essen-
tial for a better quality of life and could be maintained sur-
gically or prosthetically; however, surgical reconstruction is
not usually indicated because of the local or systemic health
status and for avoiding secondary morbidity from reconstruc-
tive procedures.5 The prosthesis needed to repair the defect is
known as a maxillary obturator. Removable maxillary obtura-

tor prostheses restore oral functions and allow adequate deglu-
tition and articulation, possibly support the orbital contents to
prevent enophthalmos and diplopia, support the soft tissue to re-
store the midfacial contour, and provide an acceptable esthetic
result.4

The fabrication of a maxillary obturator for edentulous
patients can be difficult considering the lack of retentive
dentition.7 In addition, the borders of the maxillary resection
may require extensions to the hard and soft palate, alveolar
ridges, and, in some cases, the floor of the nasal cavity.1 The
retention, support, and stability of the obturator prosthesis are
affected negatively in both situations. Zygomatic implants pro-
vide remarkable retention and support for reconstruction of
extensive maxillary defects.8-10 However, systemic and local
health status and economic considerations may contraindicate
the use of zygomatic implants. Therefore, in such cases, clini-
cians are forced to find alternative methods of treatment. This
clinical report describes the prosthetic rehabilitation of two
edentulous total and subtotal maxillectomy patients using a
special retentive mechanism that incorporates the orthodontic
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forsus fatigue resistant device (OFFRD), generally used for
orthodontic class II correction. In both cases, the prosthesis
was retained in place by the acrylic pieces placed to fibrous
tissue undercut under the control of the OFFRD. The pur-
pose of this approach was to take advantage of the under-
cuts of the defects and to obtain a more-retentive obturator
prosthesis.

Clinical reports

Two female edentulous patients were referred to the University
of Ondokuz Mayis Faculty of Dentistry, Department of
Prosthodontics, in Samsun, Turkey. Both had undergone total
and subtotal maxillectomy surgery following the diagnosis of
squamous cell carcinoma. Both had previously used an obtu-
rator prosthesis with soft and hard bulb, but were not satisfied
with the prostheses due to the lack of retention associated with
extensive defect margins and increased prosthetic weight. Be-
cause they could not use their prostheses, they were primarily
suffering from loss of oral functions and digestive problems
and secondarily from hypernasal speech. The systemic and
local health status of the first patient was not optimal for
zygomatic implant surgery. Only one osseointegrated dental
implant (3.8 mm × 9 mm; CamLog, Wimsheim, Germany)
had been placed into the left maxillary tuberosity area in the
second patient who had undergone subtotal maxillectomy
surgery (Fig 1). In addition, the quality, vertical height, and
horizontal width of the remaining bone structures in the
maxilla limited the use of osseointegrated dental implants.

Figure 1 (A) Intraoral view of total maxillectomy patient and (B) intraoral
view of subtotal maxillectomy patient.

Figure 2 (A) Parts of OFFRD retention mechanism, (B) the OFFRD sys-
tem developed for total maxillectomy patient, and (C) the OFFRD system
developed for subtotal maxillectomy patient.

Based on clinical and radiographic examination, a maxillary
obturator prosthesis was indicated for both patients. A special
retentive mechanism was designed to provide retention and
stability to the maxillary obturator prosthesis in both cases.
The mechanism consists of three units: ForsusTM Fatigue Re-
sistance Device (3M Unitek; Monrovia, CA), two interlocking
and moving orthodontic tubes (Herbst appliance) (Dentaurum,
Ispringen, Germany), and an acrylic piece. OFFRD, a unique
three-piece telescoping spring, is actually used for orthodontic
class II correction. In the present cases, OFFRD was used
to apply a consistent force on the acrylic piece toward the
retentive undercut. Two additional Herbst appliances were used
to support the system in preventing rotational movement and
excessive pressure of the acrylic piece on the undercut region
(Fig 2).
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Figure 3 (A1, B1) Location of fibrous undercut regions on master cast models and (A2, B2) placement of OFFRDs.

The defect area was isolated using a sponge gauze coated
with petroleum jelly to prevent the impression material from
flowing into the breathing passage. A preliminary impression
of the defect area and dental arch was taken using irreversible
hydrocolloid impression material (Cavex Impressional; Cavex,
Haarlem, The Netherlands) in both patients. The diagnostic
cast was poured using type 3 dental stone (Giludur; BK
Giulini, Ludwigshafen, Germany). Autopolymerizing acrylic
resin trays were prepared on the diagnostic cast models.

Before the impression procedures in both patients, the defect
area, excluding the retentive undercut regions, was carefully
isolated to prevent the impression material from flowing
into the breathing passage. In the first patient, the impression
of the defect area, including deep nasal cavities and fibrous
tissue undercuts, was taken using irreversible hydrocolloid
material. In the second patient, a ball attachment was screwed
onto the dental implant, and the impression of the defect
area and dental implant was taken simultaneously using
poly(vinyl siloxane) (regular body) impression material (Elite
HD; Zhermack, Rovigo, Italy). The master cast of each
impression was poured using type 3 dental stone (Giludur).

The fibrous undercut regions can be observed on master cast
models (Fig 3).

In both patients, the retentive mechanism of the obturator
part of the maxillary prosthesis was fabricated using two units
of Herbst appliances and OFFRD applying a constant force
of approximately 200 g on the acrylic piece in the fibrous tis-
sue undercuts around the defect area. The retentive parts of
the obturator, made up of Herbst appliances and OFFRD units,
were prepared using heat-polymerized acrylic resin (Paladent
20; Heraeus Kulzer GmbH, Hanau, Germany) (Fig 3). After
finding the correct fit of each retention mechanism and ensur-
ing that OFFRD was working properly, the obturator-denture
appliance was placed in the mouth. Occlusion and stabiliza-
tion of the obturator were evaluated. Then, when teeth were
in occlusion, these two parts were held in place with a small
amount of autopolymerized acrylic resin to fix the connection
of the two parts. The fixed connection was strengthened ex-
traorally using heat-polymerized acrylic resin. The retentive
mechanism consisting of OFFRD and Herbst appliances was
bilaterally placed in the first patient and placed only on the
right side of the defect area in the second patient (Fig 4). The
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Figure 4 (A1, B1) The pressure break-off system controlled by patients and (A2, B2) extraoral view of obturator prostheses.

moving parts or retentive mechanisms of the obturators were
placed in the defect areas, and the springs applied no lateral
pressure on the resection sites. The retention system had a lock
mechanism to prevent the retentive piece from excessive lateral
movement, and this provided the pressure control on lateral
walls of the undercut. Moreover, the retention system was lim-
ited to apply a maximum force of 200 g. Both patients could
remove the prostheses whenever they needed to using a pressure
break-off system, which was accessible from the denture part
(Fig 4).

The denture parts, including artificial teeth, were constructed
in the usual manner. Functional requirements (retention, stabi-
lization, occlusion, and chewing efficiency) were evaluated,
and necessary adjustments were made to ensure all parts of
the obturator prostheses were correctly oriented to the defect
area (Fig 5). The pressure on the undercuts and hypernasality
were controlled. There was no pain, hypernasal speech, or liq-
uid leakage from mouth to nose or vice versa. Insertion and
removal procedures of the prostheses were taught to patients.
Home care instructions for using and cleaning the obturator
prosthesis were given to the patients. During the first follow-up
session, the function of the prosthesis was described again, and
the patients were asked to try using the prostheses again and
were observed. Prostheses were evaluated as before. Any pres-
sure on the tissues was addressed and eliminated. The denture
seal was also evaluated, and the liquid leakage resulting from
break-off or activating mechanisms was minimal. The patients
expressed their satisfaction with this method of placement over
the other prostheses used before. No major problems, such as
ulceration on the hard and soft tissue, or fracture of the OFFRD
mechanism, were observed during the clinical check periods
at 1 and 3 weeks and again at 3 months for both patients. In

Figure 5 Finished maxillary obturator prostheses. (A) Total maxillectomy
patient and (B) sub-total maxillectomy patient.
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addition, the patients were informed to return for checkups at
6-month intervals.

Discussion

Most tumors of the maxilla require a partial or radical max-
illectomy surgery to prevent recurrence of malignant forma-
tions. Therefore, rehabilitation of total maxillectomy patients
is a highly challenging situation for the patient and clinician be-
cause of excessive resection borders of the defect area. The main
question is which method provides appropriate rehabilitation
for patients? Surgical or prosthetic obturation? The size and ex-
tent of the defect area, number of remaining teeth, and quality of
the remaining alveolar bone are important factors in determin-
ing the reconstruction method.11,12 Surgical obturation meth-
ods have several advantages. Triana et al reported that free-flap
reconstruction of the maxilla created reproducible permanent
separation of the oral and sinonasal cavities in a single-stage
procedure and provided a good cosmetic result.13 However, su-
perior functional and cosmetic results obtained using obturator
prostheses have also been reported in the literature.14-16 Sharma
and Beumer reported that maxillary defects involving the hard
palate are reconstructed most effectively using obturator pros-
theses to fulfill oral functions, such as speech, swallowing,
and mastication, and to restore facial contours.12 In the present
cases, speech and hypernasality disorders were almost com-
pletely recovered after insertion of obturator prostheses; liquid
leakage from mouth to nasal cavity or vice versa was mini-
mal, as observed during clinical examinations and from patient
feedback.

Rehabilitation of maxillectomy defects is relatively easier in
dentate patients than in edentulous patients because of the sup-
portive and retentive effect of the remaining dentition. Place-
ment of endosteal implants can improve the quality of life
of edentulous maxillectomy patients.17 In addition, the use of
zygomatic implants offers superior mechanical and functional
advantages in the rehabilitation of edentulous maxillectomy
patients.10 However, systemic, local, and economic factors may
contraindicate implant surgery. Mechanical support and reten-
tion of the anatomical undercuts in the defect areas may be
useful in such situations.18 If the defect borders are extensive,
clinicians require alternative methods to support the obturator
prosthesis. In the present cases, a special retentive mechanism
that consists of OFFRD and Herbst appliances was used as an
obturator part to provide retention and stability to the obturator
prosthesis, with no major complications observed during the
3-year follow-up. Additionally, the subtotal maxillectomy pa-
tient expressed that the obturator prosthesis had better stability
and retention by means of osseointegrated implant support.
Both patients stated that they had never used such retentive
prostheses before compared with their previous obturator pros-
theses with bulb. The method used in the present study needs
extra care and laboratory steps, and initially the patients did
have some difficulty with insertion and removal of the obtura-
tor. Both patients had difficulty in setting up and removing the
retention mechanism, but after practicing insertion and removal
during the control sessions eliminated this problem. In addition,
no tissue damage was observed in either patient during the con-
trol sessions. Fibrous tissue undercuts and the special design of

the retention mechanism, which minimizes excess pressure on
the tissue base and uncontrolled rotation of the acrylic pieces,
prevented potential tissue damage of non-keratinized healthy
mucosa in the nasal cavity.

For both patients, the denture and obturator parts were ini-
tially fixed intraorally because both patients showed no hem-
orrhagic or inflammatory tissue response in the defect area.
The use of autopolymerized acrylic resin in the oral cavity
has potential to harm patients, especially those who have not
shown sufficient wound healing after complex surgeries, such
as total or subtotal maxillectomy surgeries. Furthermore, the
liquid leakage resulting from the activating mechanism should
be evaluated in long-term use.

Conclusion

Radical maxillary resections create a challenging situation for
both patients and clinicians. The key factor in prosthetic re-
habilitation of maxillectomy patients is the separation of the
oral and nasal cavities. Prosthetic success of a maxillary ob-
turator is directly related to support, retention, and stability of
the prosthesis. Forsus fatigue resistant devices were success-
ful in maintaining the retention and stability of the obturator
prosthesis.
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