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ABSTRACT
Maxillary necrosis can occur due to bacterial infections such
as osteomyelitis, viral infections, such as herpes zoster or
fungal infections, such as mucormycosis, aspergillosis etc.
Mucormycosis is an opportunistic fungal infection, which mainly
infects immunocompromised patients. Once the maxilla is
involved, surgical resection and debridement of the necrosed
areas can result in extensive maxillary defects. The clinician is
to face many a challenge in order to replace not only the missing
teeth, but also the lost soft tissues and bone, including hard
palate and alveolar ridges. The prosthesis (Obturator) lacks a
bony base and the lost structures of the posterior palatal seal
area compromise retention of the prosthesis. Furthermore,
the post surgical soft tissues are scarred and tense, which
exert strong dislodging forces. The present article describes
the prosthetic rehabilitation of maxillary necrosis secondary to
mucormycosis in two cases, one completely edentulous and
the other partially edentulous.
Keywords: Mucormycosis, Obturator, Removable appliances.
How to cite this article: Shah RJ, Katyayan MK, Katyayan
PA, Chauhan V. Prosthetic Rehabilitation of Acquired Maxillary
Defects Secondary to Mucormycosis: Clinical Cases. J Contemp
Dent Pract 2014;15(2):242-249.
Source of support: Nil
Conflict of interest: None declared

Introduction
The maxilla rarely undergoes necrosis due to its rich
vascularity. Maxillary necrosis can occur due to bacterial
infections, such as osteomyelitis, viral infections, such as
herpes zoster or fungal infections, such as mucormycosis,
aspergillosis, etc. Mucormycosis is an opportunistic fungal
infection, which mainly infects immunocompromised
patients. The infection begins in the nose and paranasal
sinuses due to inhalation of fungal spores.1 The infection
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can spread to orbital and intracranial structures either by
direct invasion or through the blood vessels. The fungus
invades arteries leading to thrombosis that subsequently
causes necrosis of hard and soft tissue.1,2 Once entered
into the arteries, the fungus can spread to orbital and
intracranial structures.3,4 Maxillary osteomyelitis due to
mucormycosis though rare, can develop with number of
predisposing conditions, such as diabetes mellitus, renal
failure, malignancies, IV drug abusers, malnutritional states,
as well as immunosuppression and steroid therapy.4,5
Once the maxilla is involved, surgical resection and
debridement of the necrosed areas can result in extensive
maxillary defects. The defect may be in the form of a small
opening resulting in communication from the oral cavity
into the maxillary sinus, or it may include portion of the
hard and soft palate, alveolar ridge and the floor of the nasal
cavity.6 In most of the patients treated, varying amounts of
palatal and alveolar tissues remain on the non-defect side,
making prosthodontic rehabilitation relatively simple and
predictable.7 However, in patients with extensive removal
of the maxilla, there are not only challenges to be faced by
the patient, but treatment requires a different approach with
extensive surgical and prosthodontic rehabilitation.
Complete removal of the hard palate may result in
hypernasal/unintelligible speech in addition to masticatory
difficulties, as the tongue is unable to make contact with a
solid surface during these functions. In case of oronasal/
oroantral communications, there may be fluid leakage
through the nose, and maybe associated with acute and
chronic episodes of sinusitis.7-11 There may be cosmetic
deformities, such as collapse of the middle third of face,12
and this may be accompanied by dental and temporomandi
bular joint problems.13
The clinician is to face many a challenge in order to
replace not only the missing teeth, but also the lost soft
tissues and bone, including hard palate and alveolar ridges.
The prosthesis (obturator) lacks a bony base and the lost
structures of the posterior palatal seal area compromise
retention of the prosthesis. Furthermore, the post surgical
soft tissues are scarred and tense, which exert strong
dislodging forces. The prosthesis that replaces all of the
missing structures will invariably be bulky, and the added
weight and volume further complicates retention of the
prosthesis.6,7,10,11,14 In addition, excess resorption of the
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residual edentulous ridges may be encountered, demands
equalization of stress distribution to available portions of
the palate. In such conditions retention stability and support
can be enhanced by maximum preservation of hard palate,
skin grafting the cheek and maxillary sinus wall for better
support and removal of inferior turbinates to provide a larger
surface area for stress distribution.15
The present article describes the prosthetic rehabilitation
of maxillary necrosis secondary to mucormycosis in two
cases, one completely edentulous and the other partially
edentulous.
case reports
Case 1
A 48‑year‑old woman reported to the Department of Prosthetic
Dentistry, Government Dental College and Hospital,
Ahmedabad for prosthetic rehabilitation of an acquired
maxillary defect secondary to mucormycotic necrosis.
Patient gave a history of a series of surgical procedures
that were carried out in order to remove the necrotized and
denuded hard and soft tissues of the maxilla. The patient’s
medical history revealed no major systemic illness. Patient’s
Orthopantomogram (OPG) and CT scan showed bone defect
in the floor of both maxillary sinuses and hard palate, along
with removal of the entire maxillary alveolus (Figs 1A to F)
A surgical history revealed that after the inferior-lateral
maxillectomy, buccal mucoperiosteal flaps were used for
closure of oroantral communications resulting from removal
of necrosed bone in hard palate. Two lateral openings in the
remnants of the maxillary sinuses were created on either
side, because the surgeon believed these could be used to
help retain a future prosthesis.
On intraoral examination, it was found that all the
maxillary teeth and residual alveolar ridge were absent.
Majority of the hard palate bone was missing on palpation
and its soft tissue surface was mobile. The roof of the patient’s
mouth was lined palatal mucoperiosteum and had openings
into the maxillary sinus (approximately 0.5 × 2.0 cm)
on either side (Fig. 2). The buccal and labial vestibules were
obliterated. The mandibular arch was completely dentulous
and unaffected by the condition of the maxilla. Mandibular
movements were within the normal range, there was no supraeruption of mandibular teeth and tongue function was normal.
The patient presented with obvious difficulty in
mastication, deglutition and speech. There was also an
esthetic setback as the middle third of the face appeared
collapsed. The prosthetic difficulties one could foresee were
the lack of a firm, immobile bony basal seat for denture
support; absence of ridges or remaining teeth to help retain a
prosthesis; the absence of residual alveolar ridges to indicate

the lateral tooth position during teeth arrangement, and
obliteration of the labial and buccal vestibules—a condition
which tends to dislodge a prosthesis.
In order to make the preliminary impression of the
patient’s maxillary arch, the two lateral oronasal openings
were first packed with gauze that was tied for retrieval
after impression making, and then impression compound
(Y-Dents, Delhi, India) was used to record the impression
in a selected stock metal tray. The preliminary impression of
mandibular arch was made with irreversible hydrocolloid.
The impressions were then poured in type II gypsum
product (Dental plaster; Kalabhai Karson, Mumbai, India)
and preliminary casts were obtained. Over the maxillary
cast, a custom tray was fabricated with auto‑polymerizing
resin material. (DPI RR Cold Cure; Dental Products of India,
Mumbai, India) the custom tray was made to extend into the
two oronasal openings on either side, such that it could carry
the impression material up to 5 mm into the defect area.
Peripheral molding was done with green stick compound
(DPI Pinnacle, Tracing Sticks Dental Products of India, Ltd)
and a final or wash impression was made with light body polyvinyl siloxane elastomer (3M ESPE Express Std., Germany).
A master cast was poured into this impression with
type III gypsum product (Kalstone; Kalabhai Karson,
Mumbai, India) and an auto‑polymerizing resin record base
(DPI RR Cold Cure; Dental Products of India, Mumbai,
India) and record rim from modeling wax (Modeling wax;
Deepti Dental Products, Ratnagiri, India) was fabricated.
Maxillomandibular relations were recorded. The final arch
form and tooth position of maxillary anterior teeth was
determined by phonetics and esthetics. Longer maxillary
anterior teeth were selected for adequate lip support and
visibility. The arrangement of the six anterior teeth was first
guided by lip position, nasolabial angle, and tooth-to-lip
relations. Their position was verified with phonetic tests
that required the patient to pronounce /s/, /f/, /v/, and /th/
sounds. 16-18 The position of maxillary posterior teeth
was guided by the position of mandibular posterior teeth.
The prosthesis was tried in and was then processed in
thermoplastic resin (Valplast) in order to reduce the weight
of the final prosthesis (Fig. 3).
On delivery of the finished prosthesis or obturator, careful
occlusal adjustments were performed to ensure that dislodg
ing interferences were minimized wherever possible. The
extensions of the prosthesis into the oronasal communica
tions were checked for slightly adjusted to eliminate any soft
tissue irritation in the area. The patient was trained regarding
the removal and insertion of prosthesis and post insertion
instructions were given. The patient was recalled after
24 hours for a follow-up. Recall visits were scheduled after
1 week, 1, 3, and 6 months, and 1 year with satisfactory

The Journal of Contemporary Dental Practice, March-April 2014;15(2):242-249

243

Rupal J Shah et al

A

B

C

D

E

F

Figs 1A to F: (A) Orthopantogram showing completely edentulous maxilla with palatal defect, (B) Post- contrast axial CT scan of cranium
showing maxillary defect, (C) Coronal CT scan slice suggesting loss of maxillary alveolus and dentition, (D) Three dimensional reconstruction
of axial CT scan of skull showing maxillary defect (E) Three dimensional reconstruction of coronal CT scan of skull showing loss of maxillary
alveolus and dentition, (F) Three dimensional face reconstruction

results. The patient adapted well to her prosthesis and not
only perceived that her speech had returned to near normal,
but she reported good masticatory ability and was satisfied
with the cosmetic outcome (Figs 4A to D).
After a period of 5 years, a follow‑up was done and the
prosthesis was evaluated. The prosthesis showed satisfac
tory retention and esthetics, was well maintained, except for
discoloration of the valplast resin and a few stains on the
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polished surface, and the patient was still able to perform
masticatory functions well with the prosthesis (Figs 5A to D).
Case 2
Another female patient, 42 years of age, presented a similar
history of an acquired maxillary defect as a result of surgical
treatment for mucormycotic osteomyelitis. On examina
tion, the maxilla showed two oronasal openings, one in the
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Fig. 2: Intraoral view of the defect

A

C

Fig. 3: Final prosthesis

B

D

Figs 4A to D: (A) Facial esthetics before prosthesis (Frontal), (B): Facial esthetics after prosthesis (Frontal)
(C) Facial esthetics before prosthesis (Profile), (D): Facial esthetics after prosthesis (Profile)

center of the palate (0.5 × 0.5 cm in size) and another
unilaterally in the region of left alveolar ridge posterior to
the first maxillary premolar. On palpation, large sections of
the hard palate adjacent to the defect areas were missing.
The left maxillary second premolar and molars, along with
their alveolus, were missing (Fig. 6). The remaining natural
teeth in the maxillary arch, and the alveolus associated with

them, were healthy. The mandibular arch was intact and
normal mandibular function was observed.
The maxillary oronasal areas were packed with gauze
tied to floss and preliminary impressions of both the arches
were made with irreversible hydrocolloid (Zelgan 2002,
Dentsply, India), (Fig. 7), and poured in type II gypsum
material (Dental plaster; Kalabhai Karson, Mumbai, India).
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Fig. 5: Prosthesis after 5 years follow-up

Over the maxillary cast, a custom tray was fabricated with
auto‑polymerizing resin (DPI RR Cold Cure; Dental Pro
ducts of India, Mumbai, India). Border molding was carried
out with green stick compound (DPI Pinnacle, Tracing Sticks
Dental Products of India Ltd) and a secondary impression
was made with medium body polyvinyl siloxane elastomer
(Examix NDS, GC America Inc., Alsip, Illinois) (Fig. 8).
It was poured in type III gypsum material (Kalstone;
Kalabhai Karson, Mumbai, India) to obtain a final cast
(Fig. 9). A record base was fabricated with an Adam’s clasp
on the right maxillary first molar and C-clasps on right
maxillary first premolar and left maxillary canine. Record
rims were made and jaw relations were recorded. In the
edentulous space, two maxillary molar teeth were arranged
instead of the missing three teeth, as extending the occlusal
table further posteriorly over a non-bony support area
would cause unwanted leverage over the prosthesis during
masticatory function (Fig. 10). The prosthesis was tried
in, and then processed in conventional heat cure acrylic
resin (Lucitone 199, Dentsply, York PA, USA), (Fig. 11).
The clasps were retained in the final prosthesis, whose
denture base extended well into the oronasal openings and
acted as retentive aids in addition to the retentive clasps.
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Necessary adjustments were made to fit the prosthesis
intraorally (Fig. 12). The prosthesis was delivered to the
patient with reinforcement of post-insertion care and recalled
at the interval of 3 months for initial 1 year followed by
every 6 months. The patient was satisfied with the functional
outcome of the prosthesis.
Discussion
Oroantral communications can be a source of discomfort
because of food and fluids entering the sinus cavities, thereby
predisposing patients to sinusitis and middle ear infections.
Whenever possible, oronasal communications should be
considered for surgical closure. Because they provided
the only means of retention for the prosthesis described in
the case of the edentulous patient, and additional means of
retention in the dentulous patient (due to the probability of
involvement and extraction of remaining teeth in the future),
the oronasal communications were purposely kept patent
by the acrylic resin extensions of the denture. This form
of retention, though unconventional, can be effective and
should be considered for similarly impaired patients when
conventional forms of retention, including osseointegrated
implants, are not a treatment option.
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Fig. 6: Intraoral defect

Fig. 7: Preliminary impression

Fig. 8: Secondary impression

Fig. 9: Final cast

Fig. 10: Final wax-up

Fig. 11: Prosthesis

Maxillofacial rehabilitation is a multidisciplinary task.
Communication with the surgeon as far as extent of disease,
precise surgical technique, anticipated postoperative defects
and healing time could help to plan the treatment. It is
well established, among those involved in maxillofacial
rehabilitation, that the fewer the teeth remaining in the
arch, the more complicated is the closure of the maxillary

defects by means of flaps. In particular, the separation
between the oral and nasal cavity with a muscular diaphragm
which does not rest on hard tissue leads to a mobile support,
for which it is impossible to carry out adequate impressions.
Moreover, the support thus provided to the prosthesis gives
way during mastication loads. Recommendations can be
made for the preservation of tissues or to improve the
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Fig. 12: Intraoral view

existing anatomical structures to improve the retention,
stability and support for the prosthesis.19
Coordination with speech pathologist to gain know
ledge about mechanics and physiology of speech can help
to design the prosthesis, which can fulfill the requirements
of resonance, phonation and articulation.6
In the above presented cases, our aim was to eliminate
the communication of the oral and nasal cavity by way of
an obturator prosthesis, providing adequate functions of
chewing, swallowing, and speech, as well as acceptable
esthetic appearance.
There are various factors associated with satisfactory
phonetics in maxillary complete denture wearers, and these
are critical in patients who are looking forward to be able to
make intelligible speech with the help of such a prosthesis.
These factors include the labial or palatal placement of the
anterior teeth; the coverage of the hard palate; correct vertical
dimension of occlusion; artificial teeth which may disturb
the air flow, causing misarticulation, and the concavity
of the palatal vaults of maxillary complete dentures.20
In the construction of a removable denture, the design of the
alveolar area is crucial because, during speech, the tongue
comes into contact with sections of teeth, alveolar ridge
and hard palate.2 A rule to create an acceptable maxillary
complete denture from the phonetic perspective is to set up the
incisors 8 to 10 mm labial to the incisal papilla, as suggested
by many Authors.22,23 The other two major determinants of
anterior tooth position being esthetics and occlusion, the
final placement of anterior teeth should integrate these too,
for the prosthesis to have a successful functional and esthetic
outcome. In the edentulous patient, in order to correct the
esthetic problem of the collapsed upper lip due to subtotal
maxillectomy, longer anterior teeth were selected with a
slightly pronounced proclination, and the set up was tried in
for satisfactory phonetics and esthetics. The palatal contour
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of the prosthesis was also waxed to achieve good phonetics.
The success of a total or subtotal bilateral obturator
depends on the volume of the defect and on the remaining
soft and hard palate, essential for retention, stabilization and
support to the prosthesis. The weight of the obturator can
act as a dislocating force; hence the prosthesis should be as
light as possible.10 Valplast was used to process the obturator
in the completely edentulous patient, as it offered several
advantages. According to the properties of the valplast that
has been claimed by previous researches,24-28 it is expected
that the material would be of great help in improving the
retention of the obturators by its resiliency and its elastic
memory that can catch the undercut inside the surgical
cavity without causing tissue injury to the sensitive tissue at
this area. Meanwhile it would also seal the surgical cavity
preventing any seepage and in the same time improve speech
ability. It would also improve patient satisfaction because it
is light in weight. Good biocompatibility is achieved because
the material is free of monomer and metal, these being the
principle causes of allergic reactions in conventional denture
materials.29-34
The two oronasal openings, though critical for retention,
were sensitive to irritation and the defect area/areas always
need to be relieved of pressure under the prosthesis. Thus,
careful adjustments had to be made in the corresponding
extensions of the prosthesis. Although we have advanced
materials to cope with the critical areas, there are some
limitations in their use. Permanent soft liners can be used
to reduce the pressure on the defect areas, as they provide
the cushioning effect between the defect margins and
the prosthesis.35,36 Also, they provide flexibility to the
obturator, which allows its relatively simple placement in
retentive undercut regions. But, as soft liners need repetitive
replacement, it is better to avoid using them for fabricating
a definite maxillofacial prosthesis, thus limiting their use
only till the recently created defects.37 In addition, one study
showed that soft liners in contact with nasal mucosa are more
prone to fungal contamination than acrylic resin;38 it therefore
is recommended that the use of soft liners be avoided in
prostheses that contact nasal mucosa whenever possible.
Long-term follow-up and evaluation with an eye to
the possibility of lesion recurrence is a part of the crucial
contribution by the prosthodontist.39
CONCLUSION
Definitive prosthodontic treatment is one of the final
therapies which are instituted and it attempts to alleviate any
anatomical and functional deficiencies. This clinical report
describes the prosthetic rehabilitation of two patients with
subtotal maxillectomy due to mucormycotic osteonecrosis.
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Both the patients adapted well to their prosthesis. The
benefits of these prostheses was that the technique followed
were noninvasive, economical, tissue tolerant, esthetic to the
patient, comfortable to use, easy to fabricate and clean, and
with reported improvements in both speech and mastication
with its use.
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